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ABSTRACT 

Lichenological studies in western North America have lagged behind 

those of eastern North America and Europe. Several manuals, now mainly 

outdated, are ava i lab le for the western United Sta tes; no descr ipt ions or 

keys have ever been compiled for the B r i t i s h Columbia l ichen f l o r a . This 

f l o ra of the Coastal Douglas-f i r Dry Subzone in B r i t i s h Columbia, Canada, 

p a r t i a l l y f i l l s th is vo id. 

The Coastal Douglas- f i r Dry Subzone i s a small area in the south

western portion of the province composed of a narrow s t r i p on the eastern 

side of Vancouver Island and the adjacent Gulf Islands in the S t r a i t of 

Georgia. It i s a unique area in the province with a Mediterranean-type 

cl imate. It also has a large and increasing human populat ion. Most of the 

subzone has been logged once although second growth forests now cover much 

of the region not u t i l i z e d by the human population. 

The l ichen f l o ra i s based pr imar i ly on 5,500 specimens co l lec ted for 

th is study. In add i t ion , someminor herbarium c o l l e c t i o n s , inc luding la te r 

co l lec t ions of John Macoun, are also included. A to ta l of 448 species in 

114 genera, including 26 species from adjacent zones are t reated. Keys and 

concise descr ipt ions are provided plus information on substratum prefer

ences, abundance within the subzone, and taxonomic problems. Spore 

diagrams are supplied for many of the crustose genera, espec ia l l y those 

with septate or muriform spores. 

One species new to science already has been publ ished, Gyalideopsis  

aim'col a Noble & Vezda, and several others are to be described in future 

pub l ica t ions. One new combination has already been made, C a t i l l a r i a  

columbiana (Merr.) Noble, and two others, Lecanora ochrococca (Nyl.) Noble 

and Arthothelium macounii (Merr.) Noble, w i l l be published in a forthcoming 
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check l i s t of the province. Lecanora phaeobaea Tuck, has proved to be 

synonymous with Lecanora ochroccoca, and Solenospora hassei (Zahlbr.) 

Zahlbr. with Lecania dudleyi Herre. 

Ninety-s ix species new to B r i t i s h Columbia were encountered, p r i 

mari ly among the microl ichens. Ten genera were added to the prov inc ia l 

check l i s t . 

A f i r s t assessment of many taxonomic problems was made and others 

noted. Type specimens of many poorly known Ca l i f o rn ia species were 

examined for confirmation of iden t i f i ca t ion- of the local co l l ec t i ons . 

Some d i f f i c u l t genera require monographic treatment before the local f l o ra 

can be treated any more than ten ta t i ve ly . 

Local d is t r ibu t ions within the subzone are discussed. Eight patterns 

are dist inguished re f lec t ing frequency, cl imate const ra in ts , substratum 

r e s t r i c t i o n s , and human inf luences. Oceanic d is t r ibu t ions make up several 

d i s t i n c t i v e patterns including marine oceanic, s t r i c t l y oceanic (non-marine) 

and hyperoceanic. 

An analysis of the world d is t r ibu t ions of the species composing the 

local f l o ra showed that the majority are very widespread with an essen t ia l l y 

continuous range. Twelve d i f ferent elements are recognized. Important 

elements include the circumboreal element (31%), the western North American 

endemic element (18%), the circumtemperate element (12%), the western North 

America-Europe dis junct element (1T%), and the western North America-

eastern North America-Europe dis junct element (8%). Eastern A s i a , despite 

i t s re la t i ve proximity, has only minor a f f i n i t i e s with the local f l o r a . 

This study i s a prel iminary f l o ra of the l ichens of the Coastal 

Douglas- f i r Dry Subzone. It provides a manual to encourage others to look 

at these poorly known cryptogams; i t also acts as the foundation for future 

work. 
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INTRODUCTION 

General 

Lichenological studies have lagged behind'those of many other plant 

groups in western North America as well as behind l ichenolog ica l research 

in Europe and eastern and southwestern United States. Several manuals, now 

mainly outdated, are ava i lab le for the western United States, including 

Alaska. No descr ipt ions or keys have ever been compiled for the B r i t i s h 

Columbia l ichen f l o r a . This study was undertaken to provide a modern t rea t 

ment for the l ichens of a sma l l , unique area of the province. This f l o r a , 

sadly , is quickly disappearing as a resu l t of human pressures. The study 

had f i ve pr inc ipa l aims: (1) to make a comprehensive analysis and co l lec t ion 

of the l ichen f l o ra of the Coastal Douglas- f i r Dry Subzone, (2) to prepare 

keys and descr ipt ions to the species from th is area, (3) to discern local 

d is t r ibu t ions of indiv idual spec ies, (4) to analyze the phytogeographic 

a f f i n i t i e s of the species involved, and (5) to elucidate taxonomic problems 

concerning controversial taxa in the area. 

Or ig ina l ly , a larger study area was proposed that included also the San 

Juan Islands of Washington to the southeast arid the Sunshine-Coast area of 

B r i t i s h Columbia to the east. Time l im i t a t i ons , access problems, and most 

pa r t i cu la r l y a larger than expected number of species in the i n i t i a l study 

area resulted in the exclusion of these.regions. S imi lar ly , o r ig ina l plans 

ca l led for more deta i led ecological studies that the large f l o ra also 

defeated. This invest igat ion is , there fore , essen t ia l l y taxonomic and 

f l o r i s t i c . 

The present treatment i s by no means exhaustive. Many inherent tax

onomic problems, rare species, un ident i f ied s t e r i l e crustose mater ia l , and 
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addit ions from the out ly ing areas mentioned above w i l l make correct ions and 

addit ions necessary in the future. Only l ichenized ascomycetes are t rea ted ; , 

l i chenized basidiomycetes are not included. In many respects th is i s a 

prel iminary f l o r a to the l ichens of the Coastal Douglas- f i r Dry Subzone. 

I t makes a f i r s t assessment of those taxonomic problems and endeavours to 

provide the foundation for the i r eventual c l a r i f i c a t i o n or so lu t ion . 
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History of Lichenological Studies 

The f i r s t information concerning the. l ichen f l o ra of the Coastal 

Douglas- f i r Dry Subzone was acquired almost 200 years ago with the c o l l e c 

t ions of Archibald Menzies, a physic ian-botanist accompanying Captain George 

Vancouver in 1792. In the v i c i n i t y of what is now V ic to r i a , Menzies c o l l e c t 

ed Cetrar ia juniper ina (L.) Ach. (now C_. canadensis (Rcls.) RSs . ) , Cetrar ia  

lacunosa Ach. var. stenophyl la Ach. (= Plat ismat ia stenophylla (Ach.) Culb. 

& C. Cu lb . ) , Evernia prunastr i (L.) Ach . , Evernia vulpina (L.) Ach. ( = Leth- 

a r i a vulpina (L.) Hue), Parmelia perforata (Jacq.) Ach. (probably P_. 

a rno ld i i Du R i e t z ) , Pe l t igera venosa (L.) Hoffm., Pilophorus cereolus Ach. 

var. a c i c u l a r i s Tuck. (= P_. a c i cu l a r i s (Tuck.) Th. Fr . ) and Umbi l icar ia  

angulata Tuck. (Newcombe & Forsyth, 1923). Later , in conjunction with sur

veys car r ied on by the North American Boundary Commission, Dr. David L y a l l , 

surgeon-natura l is t , v i s i t ed the southeast coast of Vancouver Island and the 

is lands in the Gulf of Georgia in the summer of 1858. Ostensibly he must 

have co l lec ted l ichens in th is area along with other p lants , for upon re

turning to England he secured the services of Mr. Wil l iam Mi t ten, A . L . S . , 

for the arrangement and naming of his extensive co l lec t ions of cryptogams 

( L y a l l , 1864). However, an account of these was never publ ished. Mueller 

(1889) reported eighteen species of macrolichens from the V ic to r i a area 

co l lec ted by.Dr. J u l i o Roell along with others reported for Oregon and 

Washington. Cooley (1892) reported Pel t igera canina (L.) Hoffm. and 

Cladonia squamosa Hoffm. from Nanaimo. 

The f i r s t major contr ibut ion concerning the l ichen f l o r a did not appear 

unt i l the 2 0 t n Century with the work of John Macoun, exp lorer -na tura l i s t 

and la te r botanist to the Geological and Natural History Survey of 

Canada. He co l lec ted pr imar i ly in the V ic to r i a area but also along the 
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east coast of Vancouver Island to Comox, west to Uc lue le t , and also on 

Sal tspr ing Is land. These c o l l e c t i o n s , with addi t ional material from the 

lower mainland, published in the Catalogue of Canadian Plants (Macoun, 

1902), long served as the pr inc ipa l basis for the knowledge of 1ichens in 

B r i t i s h Columbia. Macoun's l i s t includes both macrolichens and crustose 

species. He reported over 105 taxa from the Dry Subzone; an addit ional 25 

taxa are reported for nearby Comox in the Wet Subzone. Macoun i n i t i a l l y 

en l i s ted the aid of Prof. E. Tuckerman for the i den t i f i ca t i ons and subse

quently Dr. Eckfeldt and Rev. J . S. Deichmann Branth. Unfortunately the 

l o c a l i t i e s of Macoun's ear ly co l lec t ions are often inaccurate, and must be 

treated with some caut ion. His exs icca ta , Canadian Lichenes, which includes 

some numbers from th is area, has been more or less disregarded s ince , in . 

some cases, numerous l o c a l i t i e s are included on a s ingle label and there is 

an inconsistency of specimens in the packets (Brodo & Hawksworth, 1978). 

Among his general co l lec t ions printed labels are often a l tered by hand

wri t ten notations and paradoxical da te - loca l i t y combinations are frequent. 

These same problems have been pointed out concerning his hepatic co l lec t ions 

from southwestern B r i t i s h Columbia (Godfrey, 1977a). For a Targe scale 

regional f l o r a , most of Macoun's ear ly co l lec t ions would be acceptable, 

but for the study of a s ingle subzone i t seems more prudent to disregard 

these specimens. 

Af ter his retirement to Sidney on Vancouver Island in the ear ly 1900's 

John Macoun devoted much of his time to the study of cryptogams, including 

l i chens. These la te r co l lec t ions are more in terest ing and re l i ab le than 

his ear ly ones. Taxonomically d i f f i c u l t specimens were referred to 

G. K. Mer r i l l who published four species new to science from these sub

missions - Lecanora atrosanguinea (= Caloplaca atrosanguinia (Merr.) Lamb), 

Biatora columbiana (= C a t i l l a r i a columbiana (Merr.) Noble), Arthonia 
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macouriii (= Arthothelium macounii (Merr.) Noble, i ned . ) , and Xylographa  

micrographa (status uncertain). Most of his l a te r co l lec t ions were donated 

to the B r i t i s h Columbia Prov inc ia l Museum in V i c to r i a and eventual ly were 

deposited at UBC on extended loan. Some specimens may also be found at 

CANL and FH ( M e r r i l l ' s t ypes ) ; (For standard abbreviations of herbaria see 

Holmgren and Keuken, 1974.) 

Af ter Macoun's death there was a lapse of over for ty years before any 

addit ions to the l ichen f l o ra of the Coastal Douglas- f i r Zone occurred. 

These were pr imar i ly incidental to the ecological invest igat ions of 

V. J . Kraj ina and his students (Kra j ina , 1959, 1965; Kraj ina & Sp i lsbury , 

1953; McMinn, 1960; Mueller-Dombois, 1959; Szczawinski , 1953). Much of 

th is work was done in the Nanaimo River Va l ley , pr imar i ly in the Wet Sub- . 

zone. Unfortunately, very few voucher specimens were deposited at UBC in 

support of these reports. 

In more recent times the Thetis Park Nature Sanctuary Associat ion 

(1974) published a report of 53 taxa, mainly macro!ichens, from Thetis Lake 

Park near V i c t o r i a . Roemer (1972) included an appendix of 35 l ichen taxa, 

some named only to genus, with the i r abundance and f i d e l i t y to rock micro-

habitats in Quercus assoc ia t ions. 

Many 1ichenologists including T. A h t i , I. M. Brodo, A.W. T. C. Herre, 

I. KaYnefelt , P. M. J^rgensen, and L. T i b e l l , and other co l lec to rs inc lud

ing C. D. B i r d , W. F. Savale, J r . , and W. B. Schof ie ld (specimens of the 

l a t t e r two at UBC) have co l lec ted in the study area. Only Herre (1957) 

has published on his co l l ec t i ons . 

In 1973 the f i r s t major l i chenolog ica l work since Macoun was published 

from the area, s p e c i f i c i a l l y Sal tspr ing Island (Bird & B i r d , 1973). This 

report included-199 taxa including many crustose species. Substratum , 

re la t ionsh ips of the species were also examined. Many authentic new 
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reports for the province are found in th is work although there are many ob

vious mis ident i f i ca t ions among the macrolichens. (Correction of these mis-

iden t i f i ca t i ons are noted in the main body of the f l o r a ) . Subsequent exam

inat ion of t he i r crustose species was not undertaken. 

Only one recent report , Lichens of B r i t i s h Columbia - Prel iminary  

Check! is t (Otto & A h t i , 1967), has been ava i lab le as a guide to the l ichen 

f l o ra of the province. This l i s t e d 569 species in 99 genera and, although 

covering a l l of B r i t i s h Columbia, i t s emphasis was on the southern part of 

the province. This check l i s t , and, to a lesser extent, the l i s t of B i rd 

and Bird (1973), served as the i n i t i a l base for the present f l o r i s t i c work. 

Outside the Coastal Douglas- f i r Dry Subzone, but s t i l l wi thin the 

province, Weber and Sushan (1959) reported 79 taxa co l lec ted by Dr. H. 

Persson in the Queen Charlotte Islands. Benton et a l . (1977) l i s t e d 73 

species plus substratum information from Bamfield Marine Stat ion on the 

west coast of Vancouver Is land. Ohlsson (1973) made a major contr ibut ion 

to the f l o ra of the province with his New and in teres t ing macrolichens of  

B r i t i s h Columbia. Ohlsson's co l lec t ions came from the coastal region of 

the province but outside the study area considered here. 

Beyond the province, and therefore of l imi ted local appl icat ion but 

s t i l l useful to various degrees, are other works, s tud ies , and papers from 

western North America. To the south, important f l o r i s t i c work was conducted 

in Ca l i f o rn ia in the ear ly 1900's by A. W. C. T. Herre and H. E. Hasse. 

Both men published many papers, but the i r most comprehensive were Lichens  

of the Santa Cruz Peninsula (Herre, 1910a) and The l ichen f l o ra of southern  

Ca l i f o rn ia (Hasse, 1913). I n i t i a l l y both researchers consulted the Euro

pean s p e c i a l i s t s W. Nylander and A. Zahlbruckner, resu l t ing in the pub l ica

t ion of many species new to sc ience, espec ia l l y crustose species. Herre's 

a b i l i t y to succ inc t ly describe a simple, crustose l ichen was pa r t i cu la r l y 
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appreciated during the present study.. Recently Tucker and Jordan (1978) 

published a Catalog of Ca l i f o rn ia Lichens (based on l i t e ra tu re reports) 

which i s an excel lent b ib l iographic source for Herre's and Hasse's many 

small papers. 

Useful papers from Oregon and Washington have included Mer r i l l (1914), 

Herre (1917), and Howard (1955) from Washington and Gyelnik (1932, 1934a), 

Sipe (1939, 1943), and Pike (1973) from Oregon. P ike 's paper, Lichens and  

bryophytes of a Willamette Val ley oak fo res t , has been pa r t i cu la r l y useful 

in the current study. Howard (1950) published The l ichens of Washington  

State. . I t treated 335 species and i s now large ly outdated. Magnusson 

(1932, 1935a, 1935b, 1939a, 1944a, 1947a, 1954) concentrated heavi ly on 

western North America, espec ia l l y C a l i f o r n i a , Oregon, and Washington, 

publ ishing many new species from these areas. 

North of B r i t i s h Columbia two large treatments of the l ichens of 

Alaska have been published by Cummings (1904) and Krog (1958). The former 

i s now outdated, while Krog's work, The macrolichens of A laska, i s very 

use fu l , with current d is t r ibu t iona l and chemical information, although i t 

lacks keys and descr ip t ions. Nylander (1888) also published one large 

important paper concerning coastal Alaskan l i chens ; but th is requires \'-

re-examination. 



DESCRIPTION OF THE STUDY AREA 

Location 

The study area i s located in the southwestern portion of B r i t i s h 

Columbia, Canada. It l i e s between 48°-17'N. Lati tude and 49° 37 1N. Latitude 

and between 123° 10' W. Longitude and 124° 52' W. Longitude. 

It consists of a narrow s t r i p of land on the southeast coast of Van

couver Island from Rocky Point in the south, narrowing as i t extends north

ward almost to Fanny Bay, and includes the adjacent Gulf Is lands. Denman 

Island and Hornby Islands are included in the north. The study area is 

almost 200 km long but only about 24 km wide at i t s maximum width between 

Cowichan Bay and Mayne Island. It encompasses approximately 1700 sq. km. 

with about 25% of that area representing the Gulf Islands and 75% the 

adjacent s t r i p on Vancouver Is land. This i s the approximate extent of the 

Coastal Douglas- f i r Dry Subzone in B r i t i s h Columbia. The area i s i l l u s 

t rated in the accompanying map (Figure 1) that includes also important 

geographical and topographical place names. 

To provide f a m i l i a r i t y with th is region the c l imate, physiography and 

geology, vegetat ion, human h is tory and land use, and l ichen habitats are 

discussed b r i e f l y . 
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Figure 1. Reference map of the study area. 

Islands Mountains and Hills • 
1 Denman I. 33 Bear H i l l 
2 Discovery I. 34 Little Mt. 
3 Gabriola I. 35 Maple Mt. 
4 Galiano I. 36 Nanoose H i l l 
5 Hornby I. 37 Mt. Benson 
6 James I. 38 Mt. Erskine 
7 Kuper I. 39 Mt. Finlayson 
8 Mayne I. 40 Mt. Douglas 
9 Moresby I. 41 Mt. Galiano 
10 North Pender I.. 42 Mt. Geoffrey 
11 Prevost I. 43 Mt. Maxwell 
12 Saltspring I. 44 Mt. Metchosin 
13 Saturna I. 45 Mt. Newton 
14 Sidney I. 46 Mt. Parke 
15 South Pender I. 47 Mt. Prevost 
16 Thetis I. 48 Mt. Sulivan 
17 Valdes I. 49 Mt. Taum 

50 Mt. Tzuhalem 
Cities and Towns o 51 Mt. Warburton Pike 
18 Chemainus 52 Woodley Range 
19 Comox Rivers 20 Courtenay 53 Courtenay 53 cnemainus R. 21 Croften 54 Croften 54 Cowichan R. 
22 Cumberland 55 
23 

Cumberland 55 Englishman R. 23 Duncan 56 Duncan 56 Coldstream R. 
24 Fanny Bay 57 Fanny Bay 57 Little Qualicum R. 
25 Ladysmith 58 Ladysmith 58 Nanaimo R. 26 Nanaimo 59 Nanaimo 59 Qualicum R. 
27 Parksville 
28 Port Renfrew Other 
29 Qualicum Beach 60 Rocky Point 
30 Sidney 61 Cowichan Bay 
31 Sooke 62 Colwood-Metchosin 
32 Victoria 63 Highlands 
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CIimate 

The climate of the study area is c l a s s i f i e d as Csb according to the 

Ktippen-Geiger system of cl imate c l a s s i f i c a t i o n . This is a warm, temperate 

cl imate with the mean temperature of the coldest month between -3° C and 

18° C, the mean of the warmest month under 22° C but with at least four 

months having means over 10° C, and with a dry summer season (St rah ler , 

1969). Put simply, th is i s a m i ld , wet winter and warm, dry summer c l imate, 

a type of Mediterranean cl imate. In North America the Csb cl imate i s found 

along the P a c i f i c coast from Monterey, C a l i f o r n i a , north to the Georgia 

S t ra i t area of B r i t i s h Columbia. Day et a l . (1959) stated.that th is is the 

far thest poleward advance of a true Mediterranean cl imate. Outside th is 

continent the cool Mediterranean climate i s found in small areas of Port- ; 

ugal and Spain., in Europe, Chi le in South America, and the Cape area of 

South A f r i c a . The adjacent and more widespread hot Mediterranean climate 

i s found in southern C a l i f o r n i a , southwest and southeast Aus t r a l i a , and 

extensively in lands bordering the Mediterranean Sea in Europe and A f r i c a . 

The temperatures of the study area are related to i t s la t i tude and 

modified by i t s proximity to the P a c i f i c Ocean and the smaller s t r a i t s in 

i t s v i c i n i t y . Therefore, summer temperatures are warm with locat ions 

c losest to Georgia S t r a i t , Haro S t r a i t , and the S t ra i t of Juan de Fuca, 

s l i g h t l y cooler . The mean da i l y tempertature in Ju ly ranges from a low of 

14° C at V i c to r i a to a high of 18.6° C at Duncan. In winter the tempera

tures are cool but average above the freezing point. Locations c losest to 

the S t ra i t s are s l i g h t l y warmer. The mean da i l y temperature in January 

ranges from a low of 1.7° C at Denman Island (2.1 ° C at Duncan) to a high 

of 4° C at V i c t o r i a . Temperatures ac tua l ly f a l l below freezing in the 

V ic to r i a area on the average of 20 days per year (Forward, 1969). 

The year ly d i s t r i bu t ion of r a i n f a l l i s affected by the middle- lat i tude 
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cyclones in the wet months and the subtropical high pressure ridge in the 

dry months. The P a c i f i c cyclones that move in a westerly d i rec t ion across 

the P a c i f i c Ocean are in f u l l force from f a l l through spr ing. The mois

ture-laden a i r of these per iodic storms r ises and cools as i t h i ts the 

B r i t i s h Columbia coast l ine and produces ra in or snow. The Olympi^Moun

tains and Insular Mountains of Vancouver Island receive most of th is pre

c i p i t a t i o n , creat ing a rainshadow to the east over the study area, pa r t i c 

u la r l y over the Saanich Peninsula. Ra in fa l l along the unprotected western 

Vancouver Island coast i s more than 250 cm per year , while r a i n f a l l in the 

V i c to r i a area averages below 76 cm. Ra in fa l l i s highest from November to 

January with moderate amounts f a l l i n g in the autumn and spring months. 

With some i r r e g u l a r i t i e s resu l t ing from topography, the r a i n f a l l increases 

to the west and north (see Figure 2) . Although the r a i n f a l l i s much less 

than in western portions of Vancouver Is land, there i s a substant ial mois

ture surplus in these winter months (Forward, 1969). 

There are occasional outbreaks of cold polar a i r from continental North 

America during winter months that , combined with the cyc lonic storms, may 

produce snow. Snow averages 30 cm per year in the V i c to r i a area, increas

ing to the north ( i . e . Denman Is land, 104 cm), and west ( i . e . Sooke area, 

114 cm). Snow f a l l s mainly in the months of December and January. However, 

the warmer ocean temperatures modify the cold a i r and snow never pers is ts 

on the ground for long periods. 

In Ju ly and August the subtropical high pressure ridge pushes north 

into B r i t i s h Columbia and e f fec t i ve l y def lects some Pac i f i c cyclones to the 

north. This reduces r a i n f a l l to less than 3 cm in the summer for the 

V i c to r i a area, increasing to 6 cm in the north and west of the study area. 

This i s the famous summer-dry climate of Georgia Basin (kerr , 1952). The 

low r a i n f a l l combined with the warm, summer temperatures produces a mois-



ture def ic iency that parches the land. The p o s s i b i l i t y of f i r e s often 

resu l ts in forest closures as well as the c los ing of publ ic t r a i l s in the 

Capital Region D i s t r i c t , espec ia l l y during August. 

Besides being dry the summers are, as might be expected, sunny. V i c 

t o r i a has the Canadian high, i f the" southern Pra i r i es are excluded, of 

2,200 hrs of sunshine per year. The year ly to ta l of sunshine decreases 

slowly northward and rapid ly westward of the V i c to r i a area. Winters, as 

also might be expected from the amount of r a i n f a l l , are mainly cloudy. Fog 

occurs occas iona l ly , pr imar i ly in the late summer or ear ly f a l l as warm, 

moist a i r from Juan de Fuca S t r a i t is cooled by colder water in the chan

nels surrounding the Gulf Islands (Barker, 1974). 
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Physiography and Geology 

Physiographic Outl ine and Topography 

The study area f a l l s within the Canadian Cord i l l e ra Region, one of 

f i ve major physiographic subdivis ions of Canada that accounts for almost 

90% of the land area of B r i t i s h Columbia (Hol land, 1976). Within the re

gion there are three major systems or subdivis ions a l l trending in a north

west d i rec t i on . The study area f a l l s within the Western System which con

s i s t s of an insu lar mountain chain, a coastal mountain cha in , and an in te r 

vening coastal trough. The Coastal Trough runs for over 800 km from Puget 

Sound on the B r i t i s h Columbia-Washington border to Dixon Entrance on the 

B r i t i s h Columbia-Alaska border. The Trough is ac tua l ly only a northern 

segment of the P a c i f i c Coast Downfold (Clapp, 1913) which extends from the 

Gulf of Ca l i f o rn ia north into Alaska. In B r i t i s h Columbia the Trough is 

div ided into two sect ions , the southern one being the Georgia Depression 

(see inse t , Figure 1). It i s p a r t i a l l y submerged beneath the S t r a i t of 

Georgia and Puget Sound. The Georgia Depression i s div ided into the 

Georgia Lowland on the mainland (eastern) side of Georgia S t r a i t and the 

Nanaimo Lowland on the western s ide . This Nanaimo Lowland i s a narrow 

s t r i p along the east coast of Vancouver Island from Sayward in the north to 

Jordan River in the south. Included are the adjacent small is lands from 

Denman Island south to Saturna Is land. It i s pr imar i ly lowlying country, 

below 185 m in e leva t ion . The study area f a l l s en t i re l y wi th in the Nan

aimo Lowlands. 

Although the study area consists of lowland, averaging below 10 m in 

e leva t ion , the topography is not usual ly f l a t , but is quite i r regu la r . 

Major features of the area include i s l ands , small monadnocks, cues ta- l i ke 

r idges, and one small f i o r d , but few lakes and r i ve r s . 
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The numerous is lands a l l l i e less than 2 km from Vancouver Island or 

the next nearest i s l and ; a l l have a NW-SE t rend; and a l l tend to be e lon

gated along th is axis to a greater (Galiano Is land) , or lesser (Gabriola 

Is land) , extent. There are 17 larger is lands with areas greater than 2 sq. 

km. Sal tspr ing i s the largest with an area of 180 sq. km; Denman, Gal iano, 

and Gabriola are a l l about 55 sq. km; Hornby, North Pender, Mayne, Saturna, 

and Valdes are a l l between 20 and 30 sq. km; and James, Kuper, Moresby, 

Port land, Prevost, Thet is , Sidney, and South Pender are a l l smaller than 

10 sq. km but larger than 2 sq. km (B r i t i sh Columbia, Department of the 

Environment, 1976). There are also 18 smaller is lands large enough to be 

named on maps, and innumerable un-named i s l e t s jus t above water at high 

t i de . Denman and Hornby are iso la ted together of f Fanny Bay at the north 

of the study area. Otherwise most of the is lands form an archipelago 

between Nanaimo and Sidney at the t i p of the Saanich Peninsula. These i s 

lands form two se r i es , an inner chain next to Vancouver Island (Thet is , 

Kuper, Sa l t sp r ing , and Moresby) and an outer chain more exposed to Georgia 

S t r a i t and progressively further away from Vancouver Is land, extending 

southwards (Gabr io la, Valdes-Gal iano, Mayne, and Saturna). 

Another major topographic feature i s the Saanich Peninsula in the 

south of the study area which i s about 3-5 km wide and extends almost 22 km 

northward from V i c t o r i a . The peninsula is separated from the major part of 

Vancouver Island by Saanich In le t , a f i o rd that narrows into Finlayson Arm. 

On the Saanich Peninsula the lowland r e l i e f is interrupted by numerous 

small monadnocks which r i se up to 300 m. These have a smooth rounded out

l i ne and include Mt. Douglas (225 m), Bear H i l l (213 m), and Mt. Newton 

(305 m). To the north in the Nanaimo area as wel l as on the Gulf Is lands, 

the lowland i s surmounted by cuesta- l i ke ridges that r i se gently on the 

northeast and end abruptly with ve r t i ca l faces often 120-200 m high facing 



southwest, i . e . Mt. Maxwell (589 m) on Sal tspr ing Is land, Mt. Parke (262 m) 

on Mayne Is land, Mt. Prevost (600 m) near Duncan, and L i t t l e Mountain 

(260 m) near P a r k s v i l l e . 

On the southwestern side of the Saanich Peninsula l i e the Highlands, 

an area which i s t rans i t i ona l between the lowland and the upland mountains 

of Vancouver Is land. . The te r ra in i s rugged and averages 45-90 m in e leva

t i on . Although included by Holland (1976) in the Nanaimo Lowland i t was 

excluded by Day et a l . (1959) from the coastal p la ins . S imi la r low moun

tainous r e l i e f (to about 185 m in e levat ion) is found to the west in the 

Malahat and north on the west side of Sal tspr ing Island and adjacent 

Vancouver Island between Cowichan Bay and Chemainus. 

Freshwater bodies are scarce in the study area. However, there are a 

few small lakes scattered on the Vancouver Island portion of the Nanaimo 

Lowlands and adjacent h i l l y areas. On the adjacent is lands only Sal tspr ing 

Island and North Pender Island possess lakes. Several small r i vers drain 

through the lowlands although the larger part of the i r drainage areas l i e 

to the west, and outside the study area. These inc lude, progressing from 

south to north, Goldstream, Cowichan, Chemainus, Nanaimo, Englishman, L i t t l e 

Qualicum, and Qualicum Rivers. The volume of these r ivers general ly 

increases proceeding northward. The Cowichan and Nanaimo Rivers have both 

b u i l t up small deltas at the i r mouths. 

1 The coast l ine i s extensive, produced by the numerous is lands and 

i r r e g u l a r i t i e s in the out l ine of Vancouver Is land. The beaches vary from 

sandy in the Pa rksv i l l e area to steep c l i f f s and attendant sandspits and 

coarse boulder beaches around V i c t o r i a . Rocky beaches are scattered 

throughout the area. 
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Glac ia l History 

More than 150 m i l l i on years ago, in Mesozoic t imes, the Coastal Trough, 

of which the Nanaimo Lowland i s but one small par t , began forming from a 

downfolding of the ear th 's crust along the P a c i f i c margin. As the Trough 

subsided, th ick deposits including marine, non-marine, and volcanic sed- ....... 

iments accumulated. The Georgia Depression took on i t s present form more 

than one m i l l i on years ago although i t has been modified by bedrock eros ion, 

continued downwarping, and g lac ia t ion (Barker, 1974). The g lac ia t ion was 

espec ia l l y intense (Holland, 1976). Lobes of ice from the Cord i l le ran ice 

sheet invaded the depression beginning about one m i l l i on years ago. A 

g lac ie r was formed by the coalescing of ice in the Georgia Depression from 

the adjacent Coastal Mountains and. Vancouver Island Mountains which then 

flowed southeast and south and then west through Juan de Fuca S t r a i t . 

G lac ia t ion was not continuous here during the Ple is tocene; the ice probably 

advanced and retreated at least four t imes. In western North America th is 

was nearly the maximum l i m i t of the las t g lac ie r with the actual southern 

l im i t being near Olympia, Washington (Armstrong et a l . , 1965). The las t 

g l a c i a t i o n , the Fraser Glac ia t ion (= Wisconsin Glac iat ion) l i k e the f i r s t , 

a lso completely covered Vancouver Island according to Mul ler (1977a). 

Heusser (1960ysuggested that the central mountains of northern Vancouver 

Island may have escaped th is g lac ia t i on . Again a continuous ice sheet cov

ered the Georgia Lowland and probably flowed southwestward. At i t s climax 

the las t ice sheet was at least 1,500 m th ick (Halstead, 1966). The f i na l 

retreat was about 13,500 years ago from Puget Sound and 13,000 years ago 

from Georgia S t r a i t (Armstrong et a l , 1965). As the g lac ie r retreated the 

ocean entered the S t r a i t of Juan de Fuca and then the S t ra i t of Georgia 

f looding the greater part of the present lowlands because of the re la t i ve 

depression by the weight of the g lac ie r (Fy les, 1963). Although g lac ia l ice 



was absent.from the lowlands, shel f ice and icebergs or even sea ice was 

present in the enlarged Georgia S t r a i t . This ended about 11,000 years ago 

as the land rebounded and the sea p a r t i a l l y retreated (Armstrong et a l . , 

1965). Sometime during th is major retreat a minor g lac ia l advance took 

place. For a short time on Vancouver Island a piedmont g lac ie r advanced out 

of the Cowichan Va l ley . 

The advancing g lac iers smoothed and rounded the monadnocks (Mt. Douglas 

e tc . ) and excavated U-shaped va l leys (Saanich In le t ) . The ret reat ing 

g lac ie r deposited unconsolidated materials on much of the lowland, pa r t i c 

u la r l y below 150 m in e levat ion. The wasting g lac ie r sheet and subsequent 

separate g lac ie r tongues l e f t ground moraines and outwash p la ins . As the 

weight of the g lac ie r was removed, the ear th 's crust gradually rebounded 

leaving ra ised beaches, de l t as , and glaciomarine deposits 90 m above the 

current sea level near V i c t o r i a , 130 m near Nanaimo, and 160 m near Qualicum 

(Fy les , 1959). The s izeable d e l t a s b u i l t up by the loca l r i vers indicate 

the.present sea^level has been maintained for a considerable time (Halstead, ; 

1967). 

Geology 

The geology of the study area was f i r s t extensively reported by Clapp 

(1912, 1913, 1914) and Clapp and Cooke (1917). Clapp's c l a s s i f i c a t i o n re

mained unaltered for over hal f a century. Recently newer studies (Mul ler , 

1977a; Sutherland-Brown, 1966) have reorganized some of the names, ages, and 

boundaries of the rocks of Vancouver Is land. Several d i f ferent in terpre ta

t ions of the geology of the study area or portions of the study area are 

ava i lab le (Forward, 1969; Foster , 1976; Howatson, 1979; Mul le r , 1967, 1977a) 

The fo l lowing account is general ized from Mul ler (1977a) with Clapp's 

equivalents given where poss ib le . The generalized geology of the study area 



i s given in Figure 3. A summary of the rock formations and re la t i ve geo

log ica l age is given in Table I. 

The geology of the study area is not homogeneous or as Sutherland-Brown 

(1966)explained, i t has " jus t enough var ie ty to arouse in te res t " . It con

s i s t s of nine d i f fe rent rock groups or formations. They include sedimentary, 

metamorphic, and igneous rocks that span three geological eras. Two of the 

formations date from the Paleozoic , f i ve from the Mesozoic, and two from the 

Cenozoic. 

The oldest rocks in the study area are the complex of metamorphosed 

gneisses in the V i c to r i a area ca l led the Wark and Colquitz Gneisses by both 

Clapp (1912) and Muller (1977a) and the "Basement Complex" by McKee (1972). 

Clapp (1914) regarded these as in t rus ive batho l i ths . On the nearby San Juan 

Islands the equivalent Turtleback formation, o r i g i n a l l y regarded as igneous 

in t rus ives of the Mesozoic era, are now thought to be at least Devonian (of 

the Palaeozoic era) as they were metamorphosed p r io r , to the Middle Devonian 

(McKee, 1972). 

The next o ldes t , dating from the Pennsylvanian and Permian are rocks of 

the Sicker Group (= Sicker Series of the Vancouver Group of Clapp). They 

consist of metamorphosed sedimentary and volcanic rocks. The o r ig ina l sed

imentary rocks were carbonaceous shales and f ine-grained sandstones which 

were metamorphosed into s la ty and cherty rocks. The o r ig ina l igneous rocks 

were basa l ts , b recc ias , and t u f f s . The Sicker Group occurs in the study 

area as two l i near outcrops on southern Sal tspr ing Island and the adjacent 

Maple Bay area of Vancouver Island and north of Nanaimo in the Nanoose area. 

The Karmutsen Foration (= Vancouver Volcanic of Clapp) of the Vancouver 

Group make up the main rocks of Vancouver Is labd. They formed as a great 

outpouring of submarine basalt in the la te T r i a s s i c . In the study area, 

however, they occur only in a small area near Nanaimo. The rocks are p r i -



manly andesites and basa l ts , over 4,500 m thick in places-. Reports of th is 

formation in the V i c to r i a area (Clapp, 1913; Foster, 1976; Mul le r , 1967) 

have been referred to the next group. 

The Bonanza Volcanics of the Bonanza Group were o r i g i n a l l y included in 

the Vancouver Group but are now thought to be quite separate (Mul ler , 1977a). 

The Bonanza Volcanics are s l i g h t l y younger than the Karmutsen formation but 

are also mainly basa l ts . They occur as a band across the Saanich Peninsula 

and adjacent Malahat area. 

Intercalated with these volcanics at Tod Inlet and Bamberton plus among 

other groups in the general v i c i n i t y of Saanich Inlet are smal l , lens-shaped 

deposits of l imestone, the so-ca l led Sutton Formation of Clapp (1912). The 

c r y s t a l l i n e limestones have been metamorphosed and great ly a l tered (Foster, 

1976). They have been mapped by Mathews (1947). The "Sutton formation" is 

of uncertain age but perhaps belongs to the T r i ass i c (Mul ler , 1977a). 

Occurring on the north hal f of the Saanich Peninsula and adjacent 

Malahat area are p lu ton ic , igneous rocks of uncertain age, ca l led the Island 

Intrusives (= Saanich granodior i te of Clapp). Mul ler (1977a) ten ta t i ve ly 

dated them as Jurass ic or possibly o lder . Howatson (1979) stated they are 

co-magmatic with the Bonanza Volcanics and are therefore de f i n i t e l y Jurass ic 

in age. They are composed of g ran i tes , granodior i tes, and quar tzd ior i tes . 

The most extensive formation in the study area is the Nanaimo Group 

produced from a l ternat ing marine and non-marine sediments in the Cretaceous. 

These consist of sandstones, shales, conglomerates, and coal , together up to 

3,000 m th ick in places. The sediments were folded and fau l ted , presumably 

in post-Eocene times (along with other formations to the south), in a 

northwest-trending d i rec t ion with a northeast d ip. This can be seen in the 

elongated shape of the is lands formed of the more res is tent sandstones and 

conglomerates, and the intervening elongate marine channels formed of the 



sof ter shales. The dip is v i s i b l e on the islands as shal lowly inc l ined 

beaches on the northeast that r i se to sheer c l i f f s on the southwest s ide. 

A l l major is lands,except Sal tspr ing Island which also has the Sicker group, 

are formed en t i re l y from the Nanaimo group as i s a large part of the adjacent 

Vancouver Island s t r i p from Cowichan Bay northwards. The various formations 

of the group have been studied by Clapp (1914) and Mul ler and Jeletzky . 

(1970). 

The youngest rocks in the study area belong to two formations, found 

southwest of V i c t o r i a . The Metchosin formation dating from the ear ly Eocene, 

occurs in the Colwood-Metchosin area. Like the e a r l i e r Karmutsen formation, 

the Metchosin formation is a submarine basalt f low,but which averages only 

3,000 m in th ickness. The rocks of th is area are basa l t i c lavas, p i l low 

lavas , brecc ias, and t u f f s . This formation has been studied by Muller .'. 

(1977b). 

The Leech River formation j us t touches the study area in the v i c i n i t y 

of Finlayson Arm, being much more extensive to the west. The rocks are 

greywacke, a r g i l l i t e , cher t , and volcanic rocks which are large ly metamor

phosed to sch i s t . The age of th is formation is uncerta in, but i t i s 

theorized to be of sediments which accumulated in the Jurass ic to Cretaceous 

and then were metamorphosed in the Eocene (Mul ler , 1977a). 



Table I. Stratigraphy of the study area and Geological Time Scale. (After Muller, 1977a and Holland, 1974.) 

ERA PERIOD APPROX. NUMBER FORMATION, GROUP, OR DESCRIPTION ERA 
OF YEARS AGO NAME 

CENOZOIC 

Quaternary 
Recent 
Pleistocene 

(Ice Age) 

Last 10,000 
10,000-1,000,000 

CENOZOIC 

Tertiary 
Pliocene 

(Millions) 
1 - 13 

CENOZOIC Miocene 13 - 25 
Oligocene 25 - 36 

Eocene 36 - 58 
Metchosin basaltic flows, basaltic lava, pillow 

lava, breccia, tuff; marine Eocene 36 - 58 Leech River phyllite,schist, chert, greywacke, 
a r g i l l i t e ; perhaps older 

Paleocene 58 - 63 

MESOZOIC 

Cretaceous 63 - 135 Nanaimo Group sandstone, shale, coal, conglomerate 

MESOZOIC Jurassic 135 - 181 
Island Intrusives granodiorite, quartzdiorite, granite 

MESOZOIC Jurassic 135 - 181 Bonanza Volcanics 
(of Bonanza Group) 

andesitic breccias, tuffs; marine MESOZOIC 

Triassic 181 - 230 "Sutton" Group limestone 
MESOZOIC 

Triassic 181 - 230 Karmutsen 
(of Vancouver Group) 

massive basaltic flows; marine 

PALAEOZOIC 

Permian 230 - 280 Sicker Group slaty and cherty rocks, plus basaltic 
flows, breccias, and tuffs 

PALAEOZOIC 

Pennsylvanian & 
Mississippian 280 - 345 

PALAEOZOIC Devonian 345 - 405 Wark and Colquitz 
Gneisses 

("Basement Complex") 

gneisses; perhaps older PALAEOZOIC 

Silurian 405 - 425 

PALAEOZOIC 

Ordovician 425 - 500 

PALAEOZOIC 

Cambrian 500 - 600 
PROTEROZOIC 600 - 2,000 

ARCHAEAN 2,000 - 4,800 



Figure 3. Generalized geology of the Coastal 
Douglas-fir Dry Subzone. After Muller (1967 
1977a) and Mathews (1947). 
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History 

Following the retreat of the las t g lac ie r between 10,000 and 13,000 

years ago, the land became avai lab le for co lonizat ion by organisms. Only a 

small number of studies concern the vegetational sequence within the study 

area from deglaciat ion to the present time. Recent and deta i led information 

i s ava i lab le for the adjacent San Juan Is lands, Puget Sound area of Washing

ton, and south-coastal B r i t i s h Columbia. 

Pol len studies on Orcas Is land, 15 km to the east of the study area, 

indicate that fo l lowing g lac ia l retreat the forest invaded rapid ly (Hansen, 

1943). In a l l the above-mentioned areas Pinus contorta was the predominant, 

pioneer invader. Foss i l cones of th is species have been found at Englishman 

River , southeast of P a r k s v i l l e , where a radiocarbon age of adjacent wood was 

placed at about 12,000 yrs B.'P,.- Dryas drummondii (yellow mountain-avens) 

f o s s i l s were also found at the same s i t e . There the "composite pol len and 

spore assemblage c l ea r l y indicates that the cl imate was subs tan t ia l l y colder 

than the present" (Terasmae & Fy les , 1959). In most areas, with cl imate 

amelioration and so i l maturation, the Pinus was rap id ly supplanted by 

Pseudotsuga menziesi i and then Tsuga heterophyl la. This is consistent with 

current natural succession in the surrounding area. Pollen p ro f i l es from 

bogs near V i c t o r i a , Qualicum Beach, and Courtenay general ly concur with th is 

p ic ture,wi th the northern-most bog at Courtenay showing the eventual domin

ance of Tsuga. The bog near V i c t o r i a , however, indicates Pseudotsuga main

tained i t s dominance. Pol len of Quercus garryana also occurs both e a r l i e r 

and more abundantly in th is southern bog (Hansen, 1950). In south-coastal 

B r i t i s h Columbia the increase of Pseudotsuga occurred at about 10,500 yrs . 



B.P. (Mathewes, 1973). Here also vegetational disturbances indicated by the 

continuing high presence of successional species such as Alrius, Pseudotsuga, 

S a l i x , Acer, and others were common. These disturbances, as today, could 

have resulted from forest f i r e s , windstorms, insect i n fes ta t ions , or fungal 

disease with probable emphasis on the f i r s t . Despite these disturbances, 

the general s t a b i l i t y of pol len p ro f i l es from a l l areas indicates continuing 

biogeocl imatic s i m i l a r i t y and cont inui ty with the present. 

There are two interpretat ions of essen t ia l l y the same evidence concern

ing the existence of a warmer, d r ie r period than the present between 8,000 

and 3,500 years ago, termed the Hypsithermal. Pol len p ro f i l es on eastern 

Vancouver Island (Hansen, 1950), Orcas Island of the San Juan Islands (Han

sen, 1943), and south-coastal B r i t i s h Columbia (Mathewes, 1973; Mathewes & 

Rouse, 1974) have been interpreted as showing no evidence of a Hypsithermal 

which i s postulated fo r , and better supported in eastern Oregon and Washing

ton, central Oregon (Hansen, 1950), and south-central B r i t i s h Columbia 

(Hansen, 1955). Mathewes (1973) has suggested that even i f there were 

macroclimate changes since deglaciat ion they were not of su f f i c i en t in ten

s i t y to overcome the ameliorating inf luence of a maritime climate combined 

with the wide tolerance of most tree species. However, Hansen and Easter-

brooke (1974) contended,on the basis of s im i la r evidence to the above,that 

the dominance of Pseudotsuga in the Puget Lowland 7,000 yrs B.P. followed 

by increased Thuja p l i ca ta and Tsuga i s evidence of a Hypsithermal followed 

by a moister, cooler c l imate. 

Current Vegetation 

The vegetation of the study area has been c l a s s i f i e d both in deta i led lo 

cal studies and in less deta i led p rov inc ia l -sca le studies. On the prov inc ia l 

scale Hamet-Ahti (1965) p rov is iona l l y divided the province into f i ve vegeta-
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t ion zones. Most of Vancouver Is land's lower elevat ions f a l l in the southern 

boreal and o roa rc t i c , however, the southeast s t r i p of the is land f a l l s in the 

boreomeridional (= temperate) zone. Two sections of the boreomeridional 

occur on the i s l a n d , the humid sect ion and the summer-dry sect ion. The . 

summer-dry sect ion includes the very extreme southeast side of Vancouver Island -., 

and the adjacent" is lands in Georgia S t r a i t ; the humjd sect ion i s an adjacent 

matching s t r i p to the west that extends fur ther north. HSmet-Ahti maintained 

that t h i s zonal -sect ional system i s un iversa l ly appl icable being l inked with 

the great circumpolar and transcontinental vegetation d i v i s i ons . 

Lacking th is universal appl icat ion but more commonly used in the pro

vince are the biogeocl imatic zones of V. Kra j ina. Edgell (1979a) maintained 

that th i s i s the "most sa t i s fac to ry ecological and management c l a s s i f i c a t i o n 

of B r i t i s h Columbia's vegetat ion". Kraj ina (1973) dist inguished twelve b io 

geocl imatic zones in the province, four of which occur on Vancouver Is land. 

Edgell (1979a) has mapped these zones, plus associated subzones, for the 

is land fo l lowing Packee (1972) (see Figure 4) . Kl inka et a l . (1979) have; 

mapped"these subzones for central Vancouver Is land. 

Occupying the eastern ha l f of Vancouver Island and corresponding to 

Hcimet-Ahti's boreomeridional zone i s Kra j ina 's coastal Douglas- f i r Zone, part 

of the P a c i f i c Coast Mesothermal Forest. Pseudotsuga menziesi i (Doug las- f i r ) , 

which gives i t s name to the zone, i s the dominant tree species. Besides 

P_. menziesi i the Coastal Douglas- f i r Zone's combination plant indicators i n 

clude Abies grandis (grand f i r ) , Arbutus menziesi i (madrona), Cornus nu t t a l - . 

1 i i (Pac i f i c dogwood), Pinus contorta (lodgepole p ine) , Arctostaphylos  

columbiana (manzanita), A. uva-ursi (k inn ik inn iek ) , Gaultheria shal lon 

( s a l a l ) , Holodiscus d isco lor (ocean spray) , Berberis aquifol ium (tal 1 

mahonia), B_. nervosa (Oregon grape), Philadelphus gordonianus (mock orange), 
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Ribes sanguineum (red current ) , Rosa gymnocarpa (dwarf rose) , Vaccinium  

parvi fo l ium (red huckleberry), Calypso bulbosa ( fa lse lady 's s l i p p e r ) , 

Chimaphila umbellata (pipsissewa), Goodyera ob iong i fo l ia (ratt lesnake 

p lan ta in ) , Linnaea boreal i s ( twin- f lower) , Polysticum munitum (sword fe rn ) , 

Pyrola p ic ta (wintergreen), S tokes ie l l a oregana, Hylocomium splendens, and 

Pilophorus cereolus-*- (K ra j ina , 1965). 

The .zone i s div ided into two subzones, the Madrone-Douglas-fir Subzone 

(or Wet Subzone) and the Garry oak-Douglas-f i r Subzone (or Dry Subzone). 

According to Edgell (1979a) the Dry Subzone extends from Rocky Poin t , 

Metchosin, in the south to Campbell River in the north. Kl inka et al.(1979) 

present the Dry Subzone as extending only as fa r north as Mapleguard Point 

at Deep Bay jus t south of Fanny Bay on Vancouver Island plus Denman Island 

and Hornby Island s l i g h t l y to the north. This is about 75 km short of 

Edge l l ' s northern l i m i t . Hclmet-Ahti' s (1965) northern l im i t at Nanaimo 

for her equivalent sect ion is 75 km shorter than Kl inka et a l . (1979) and 

150 km shorter than in Edgell (1979). It should be noted that both Edgell 

and Kl inka et a l . includedparts of the Sunshine Coast plus northern and 

eastern Georgia S t ra i t is lands in the Coastal Douglas- f i r Dry Subzone but 

these are not treated here. Kl inka et a l . (1979) explained th is ' var ia t ion 

by s tat ing that , except for the Saanich Peninsula and Gulf Is lands, the 

Drier Maritime Subzone was "broadly t rans i t i ona l towards the Wetter Maritime 

Subzone". Indeed, th is is supported by the isopleths of many of the c l imat ic 

factors in the area, which increase both to the west and north of the V i c 

t o r i a area, but the increases to the west are very sharp, while the increases 

to the north are much more gradual. Indeed, Day et a l . (1959) also noted 

P i l opho rus cereolus ac tua l ly is res t r i c ted to Europe and a few rare 
and iso la ted s i tes in eastern North America; P_. ac i cu la r i s is the western 
North American species (Jahns, 1970, 1981). 



th is pattern by including the Saanich Peninsula and Gulf Islands with the i r 

" p r a i r i e - l i k e s o i l s " of the oak parklands in a Cool Mediterranean Climate, 

but the narrow lowland s t r i p north to Comox with i t s Brown Podzol ic and 

Concretionary Brown s o i l s was separated as a Transi t ional Climate Type. 

Thus, while the southwestern boundary of the Coastal Douglas- f i r Dry Subzone 

i s comparatively d i s t i n c t , the northern l i m i t i s more inde f in i te and open 

to indiv idual in te rpre ta t ion . 

For the purposes of th is f l o r a , the study area is defined as th is d r ie r 

s t r i p of Vancouver Island and adjacent Gulf Is lands, s l i g h t l y larger than 

the summer-dry boreomeridional zone of Hamet-Ahti and more or less equiva- . 

lent to the Drier Maritime Subzone as interpreted by Kl inka et a l . (1979) 

but excluding the Sunshine Coast on the east side of Georgia S t r a i t . The 

exclusion of the Sunshine Coast from the study area is based on prac t ica l 

considerat ions, rather than f l o r i s t i c or c l imat ic features. For comparison, 

many s i tes ac tua l ly have been taken outside th is Dry Subzone in the Wet Sub-

zone of the Coastal Douglas- f i r Zone and also in the Western Hemlock Zone up 

to the Fog-Spruce Subzone (compare Figure 4, Biogeocl imatic Zones, with the 

map in Appendix B, Major Col lec t ion S i t e s ) . 

Within the Dry Subzone the ind icator plants include Quercus garryana 

Garry oak), Camassia quamash (common camas), C. l e i c h t l i n i ( L e i c h t l i n 1 s 

camas), C o l l i n s i a pa rv i f l o ra (blue-eyed Mary), P l e c t r i t i s congesta (sea-

b lush) , Zigademus venenosus (death-camas), and Ramalina menziesi i^ (Kra j ina , 

1965). Except for the las t species a l l are typ ica l of outcrop areas. 

Packee (1972).ljsted typ ica l ind icator species as Quercus garryana, Arcto- 

staphylos columbiana, Rhus d ivers i loba (poison oak), and Opuntia f r a g i l i s 

^Ramalina menziesi i i s not ac tua l ly an ind icator species of the Dry 
Subzone, since i t is found along the west side of Vancouver Is land, in the 
Queen Charlotte Islands and adjacent mainland, and as fa r north as Juneau, 
Alaska. 



(p r ick ly pear cactus) which, l i k e the taxa l i s t e d by Kra j ina , are a l l xer ic 

species. Kl inka et a l . (1979), l i ke Kraj ina (1965), also included Quercus  

garryana, Camassia quamash, Ĉ . l e i c h t l i n i i , and C o l l i n s i a parv i f l o ra sens, 

l a t . as charac te r i s t i c combination species of the subzone but added Lonicera  

h ispidula (purple honeysuckle), Bromus carinatus (Ca l i fo rn ia brome-grass), 

Claytonia per fo l ia ta (miner's l e t t uce ) , Dodecatheon hendersonii (shooting 

s t a r ) , Erythronium oreganum (easter l i l y ) , Galium aparine (goose-grass), 

Nemophila parv i f lo ra (grove love r ) , Sanicula c rass i cau l i s (western snake 

roo t ) , Brodiaea coronaria (harvest brodiaea), Carex pensylvanica (Pennsyl-

vanian sedge), Danthonia ca l i f o rn i ca (Ca l i f o rn ian oatgrass) , Lomatium  

utr iculatum (spring go ld) , Mimulus a ls ino ides (baby monkey f lower) , Poa 

bulbosa (bulbous bluegrass), Sisyrinchium douglasi i (blue-eyed grass) , and 

Vulpia m ic ros tachya (Nu t ta l l ' s fescue). The f i r s t four and l as t eight l i s t 

ed occur on non-mesic s i t e s , both hygic and x e r i c , of the subzone's cl imax. 

Within the subzone a number of d i f ferent forest communities have devel

oped that re f l ec t local s o i l , r e l i e f , and water patterns. These communities 

are var iously circumscribed. 

Edgell (1979a) dh'videdthe Dry Subzone into three vegetation groupings, 

ranging from Abies grandis and Thuja p i i ca ta on hygric s i tes to Pseudotsuga  

menziesi i stands with understory.of Berberis nervosa on mesic s i t e s , to open 

woodlands of Pseudotsuga menz ies i i , Quercus garryana, Arbutus menz ies i i , and 

Pinus contorta on xer ic s i t e s . 

Hagmeier (1965) c l a s s i f i e d the vegetation of the Thetis Lake area near 

V i c to r i a into f i ve communities, including an oak-grass community, a f i r -oak 

community, a f i r - s a l a l community, with increasing water a v a i l a b l i t y through 

the se r ies . Included in the oak-grass community are three assemblages of 

rocky kno l l s , namely grass- l ichen-shrub, grass- l ichen-moss, and bare rock. 

These are a l l assemblages where l ichens may be dominant. 



In much more d e t a i l , Roemer (1972) has c l a s s i f i e d the forest vegetation 

of the Saanich Peninsula into three complexes and seven associat ions on the 

basis of physiognomy. The complexes include an open oak complex on the dry 

s i t e s , a complex of deciduous and part deciduous stands associated with 

moist s i t e s , and a coniferous forest complex dominating most of the land

scape in intermediate s i t e s . 

The oak complex consists of a .Quercus-Geranium assoc ia t ion , which lacks 

a shrub layer and a Quercus-Erythroniurn assoc ia t ion , with a well-developed 

shrub layer . Both associat ions are found on the d r ies t s i t e s , often on 

exposed, southwest-facing, steep h i l l s i d e s . The Quercus-Geranium assoc ia-

t ion is also well-developed on the gently s loping to f l a t land on the very 

southeastern extremity of the Saanich Peninsula (the Oak Bay area of V ic 

to r ia ) where the lowest r a i n f a l l occurs. 

The coniferous forest complex may be divided into two assoc ia t ions , the 

Arbutus-Pseudotsuga assoc ia t ion , and the Pseudotsuga-Berberis assoc ia t ion . 

The f i r s t i s found on the d r ie r end of the mesic s i t e s , on the lower part of 

h i l l s i d e s or extremely wel l -drained s o i l s . The forests tend not to be very 

dense and often contain scattered openings. The broad-leaf but evergreen 

Arbutus in the tree layer and several evergreen shrubs, give th is assoc ia - i 

t ion a resemblance to the sclerophyl lous forests of Mediterranean Europe. 

The Pseudotsuga-Berberis assoc ia t ion , which lacks a wel1-developed herb 

layer , is ac tua l ly the most common community on the Saanich Peninsula. 

The moist s i t e complex i s divided into three assoc ia t ions , the Abies - 

Alnus assoc ia t ion , the Populus-Pyrus assoc ia t ion , and the Alnus-Athyrium 

assoc ia t ion . The f i r s t two have a mixture of coni fers and deciduous trees 

in the tree layer . The Abies-Alnus associat ion occurs on gently s loping 

and f l a t land where the water table i s high in the wet season. The Populus-



Pyrus associat ion occurs on bottom land that experiences winter f looding. 

The Alnus-Athyrium associat ion is typ ica l of creek banks, depressions on 

slopes with seepage, and the foot of slopes with abundant seepage. 

Arbutus menziesi i and Quercus garryana are both at the northern extem-

i t y of t he i r ranges in southern B r i t i s h Columbia; the i r centers of d i s t r i b u 

t ion occur southward in the United States (Hosie, 1979). As pointed out by 

Hagmeier (1965) and Roemer (1972) the Pseudotsuga-Arbutus associat ion has 

southern a f f i n i t i e s . A s im i l a r Douglas- f i r Forest Community i s found south 

to Mendocino County, C a l i f o r n i a , in the North Coast Ranges, with scattered 

remnants even further southward to Sonoma and Marin counties (Munz & Keck, 

1970). The Quercus associat ions also extend down to C a l i f o r n i a , being 

scattered through the Puget Sound region of Washington and developing into 

oak parklands in the Willamette Val ley of Oregon. These oak parklands, 

however, are not climax (Shel ford, 1963). An Oregon Oak Forest Community 

(Barbour & Major, 1977) or a Northern Oak Woodland Community (Munz & Keck, 

1970) with Quercus garryana as the dominant is found in northwestern C a l i 

f o rn ia . A s im i la r Southern Oak Woodland with other Quercus species as dom

inants occurs in the i n te r i o r va l leys of southern C a l i f o r n i a . 



Figure 4. Biogeoclimatic zones and subzones 
of southern Vancouver Island. After 
Edgell (1979). 
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Human History and Land Use 

Humans have inhabited the study area for at least several thousand 

years but up to the 1800's these were native Indian people who apparently 

caused no major a l te ra t ion of the natural environment. European immigration 

abruptly a l tered th is s i t ua t i on . The f i r s t permanent settlement was started 

in 1843 with the a r r i va l of for ty men in V i c t o r i a , when the Hudson's Bay 

Company transferred i t s base of operations north from Fort Vancouver, Wash

ington. Among the f i r s t changes was the destruct ion of the open, park- l i ke 

woodlands with the i r r i c k , black s o i l , to replace i t with company farms to 

supply the f o r t . From V i c t o r i a , settlement spread northwards on Vancou

ver Island but was confined pr imar i ly to the narrow eastern lowlands. 

Nanaimo'was establ ished in 1851 with the discovery of coa l . In the 1860's 

Duncan and Courtenay-Comox were establ ished as agr icu l tu ra l centers, the 

se t t l e rs being at t racted by the open forest and therefore the re la t i ve ease 

of c lea r ing . Chemainus began as a lumber m i l l in 1862, taking advantage of 

the abundant timber. In 1886 the establishment of the Esquimalt and Nanaimo 

Rai lroad connected many of these sett lements, encouraging further growth. 

By 1900 the population of Vancouver .Islnad was 50,000 with nearly 90% con

centrated in the Victoria-Nanaimo region. By 1976 the population was 

441,500 with the majori ty s t i l l concentrated in the narrow southeast coastal 

• s t r i p (Wood, 1979). 

"Today the economy of the area is based on the extract ion and i n i t i a l 

processing of natural resources with fo res t ry , mining, ag r i cu l tu re , and 

f i sh ing being the major sources of income" (B r i t i sh Columbia, Department of 

the Environment, 1976). Forestry is by far the most important. 

The major t ransportat ion route for Vancouver Is land, Highway #1, runs 

down the eastern side of the i s l a n d , l i nk ing the o r ig ina l settlements now 

grown to c i t i e s , towns, and v i l l a g e s . The f i r s t sett lement, V i c t o r i a , is 



s t i l l the la rges t , with a regional population of 220,000. It has expanded 

north and west, covering much of the Saanich Peninsula and Colwood-Metchosin 

areas with urban sprawl. To the north, Nanaimo has a regional population of 

61,000; Duncan a population of 35,000; Sidney, Ladysmith, and Parksv i l l e a l l 

approximately 12,000; and Qualicum Beach and Chemainus both about 5,000 

(B r i t i sh Columbia, Min is t ry of Tourism, 1981). Eight major centers, there

fo re , occur wi th in 175 km. With expansion and sprawl along Highway #1 l i t t l e 

distance separates these centers (see Figure 5). 

The natural vegetation has been rad i ca l l y a l tered along the lowland 

s t r i p , usual ly completely el iminated in the urban areas where landscaping 

u t i l i z e s cu l t i va ted plants rather than native species. Quercus garryana, 

however, i s an except ion, espec ia l l y in the V i c to r i a area, although th i s 

occurs usual ly as a residue of se lec t ive c lear ing rather than by p lant ing. 

A l l of the f e r t i l e land has been claimed for agr icu l tu ra l purposes. As 

Roemer (1972) pointed out , only r e l i c stands of the native Populus-Pyrus 

associat ion pers is t in the bottom lands. The human population has reached 

such a level that land now l im i t s fur ther increase. Much of the choice 

agr icu l tu ra l land i s adjacent to the population centers and i s therefore 

also under pressure. It is fo res t ry , though, that has most conspicuously 

a l tered the natural environment. Because the Esquimalt and Nanaimo Rai lroad 

was given a grant of one-quarter of Vancouver Is land, including nearly a l l 

of the southeast lowlands, no government controls could abate the " forest 

mining and l i qu ida t i on " or c lear -cu t logging at i t s worst" or "massive 

overcut" that depleted the superb, old growth Douglas- f i r stands in the 

heyday of the industry (Edge l l , 1979b). Up to 1940 most of the p rov ic ia l 

timber cut came from the accessib le va l leys and slopes of eastern Vancouver 

Is land. Today improved foresty management i s pract iced with less destruc

t ion of so i l and watersheds. However, the "magnificent stands of large 
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timber" are "gone forever as a part of the Is land's eastern landscapes" 

(Edge l l , 1979b). However, i t must be noted that Kl inka et al (1979) stated 

that the subsequent natural second growth of trees i s now s u f f i c i e n t l y 

mature that the understory vegatation i s wel l-developed. 

The rocky Gulf Islands have not suffered as much from the pressures 

described in the previous paragraphs. I n i t i a l l y , with res t r i c ted transpor

tat ion and l i t t l e local industry , the population remained smal l . Currently 

the is lands are becoming increasingly valued for the i r retreat and recrea

t ional use by the population of the adjacent Vancouver Island and the Lower 

Mainland. Many of the is lands are experiencing seashore subd iv is ion , p r i 

mari ly for summer homes, the density of which i s reminiscent of the munici

p a l i t i e s surrounding Vancouver and V i c t o r i a . 

Because of the pressure of the expanding populat ion, the parks in the 

study area are becoming increasingly important as refugia for the natural 

vegetat ion. Although these parks operate pr imar i ly to provide human access 

and use of recreat ional areas, l i t t l e actual a l te ra t ion usual ly occurs since 

the emphasis is on preserving a natural environment. There are over 25 pro

v inc ia l parks covering approximately 3,000 hectares in the study area 

( P f i s t e r , 1979). Most of these are on the Gulf Islands and are often 

marine parks. Many of them also were o r i g i n a l l y homesteads that have been 

bequeathed to the people of the province ( i . e . F i l l ong l y on Denman Is land, 

He l l iwe l l on Hornby Is land, and Ruckle on Sal tspr ing Island) and are there

fore quite disturbed. The Capital Regional D i s t r i c t operates several parks 

on the Saanich Peninsula, three of which are monadnocks and one which i s 

a large area of the Highlands. Also on the Saanich Peninsula are two, semi-

natural municipal parks, Mount Douglas Park in Saanich and Thetis Lake Park 

in the Highlands. 

Establ ished for the actual preservation of the natural communities and 



therefore discouraging human use are ecological reserves set up by the Pro

vince of B r i t i s h Columbia. Three t e r r e s t r i a l reserves occur on the Gulf 

Is lands: an undisturbed stand of Garry oak and an Arbutus - Douglas- f i r 

forest both of which are on Sal tspr ing Is land, and a Coastal Douglas- f i r 

forest on Saturna Is land. Five marine reserves, set up to protect subt idal 

marine l i f e , also inadvertent ly o f fe r protect ion for seashore l ichen com

munit ies. Two of these, Ten Mile Point and the Oak Bay I s l e t s , are located 

near V i c t o r i a ; two, Canoe Is le ts and Rose I s l e t s , are near Valdes Is land; 

and one, Race Rocks, i s o f f Rocky Point ( B r i t i s h Columbia, Min is t ry of the 

Environment, 1978; B r i t i s h Columbia, Min is t ry of Lands, Parks and Housing, 

1981). 
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Lichen Habitats 

The Coastal Douglas- f i r Dry Subzone is a smal l , unique region in B r i t - . 

ish Columbia containing many l ichen species so far unknown from other places 

in the province, o r , indeed in the rest of Canada. The l ichen f l o ra i s r i ch 

in species numbers. This resul ts from the var iety of habitats ava i lab le in 

the area as well as the d i ve rs i t y of f l o r i s t i c sources ava i lab le to the area. 

The present study is pr imar i ly taxonomic and f l o r i s t i c , with l i t t l e concen

t ra t ion on the ecology. General izat ions are presented to aquaint the reader 

with l ichen habitats in the area. Saxicolous l ichen communities are espec

i a l l y wel l-developed; cor t ico lous communities f a i r l y wel1-developed; and 

te r r ico lous communities the least developed. 

Lichens are general ly photophilous and adapted to xer ic environments 

(Hale, 1967b), thus they thr ive on rock surfaces. In the study area a num

ber of d i f fe rent rock habitats are ava i lab le . Two extremely d i f ferent hab

i t a t s for saxicolous species are the rocky seaside beaches and the outcrop 

areas on the h i l l s i d e s and h i l l t o p s , both habitats where vascular plants are 

absent or sparsely represented. The beaches, with a less extreme environ

ment, have a large number of species arranged in zones re f l ec t i ng the sa l t 

gradient. The rocky knol ls of the outcrop areas, espec ia l l y the southwest 

facing h i l l s i d e s and r idges, produce well-developed l ichen communities sub

jected to a more extreme temperature regime. Here var iat ions of l i gh t and 

moisture (drip surfaces) produce a myriad of niches. A t h i r d , less import

ant habitat for saxicolous species includes the shaded, i r regu lar openings 

in the Pseudotsuga-Arbutus assoc ia t ion . Two var iables help to create more 

niches within the described habi ta ts : rock pH and rock hardness. Most of 

the rocks in the study area are noncalcareous. The few "Sutton" limestone 

lenses were not ava i lab le for co l l ec t i on from since they are being com-



merc ia l ly u t i l i z e d . However, the f l o ra of a number of calcareous sandstones 

and occasional ly conglomerates were sampled, usual ly inadvertent ly (see 

Appendix B for a l i s t i n g of calcareous s i t e s ) . Rock hardness also seemed to 

play a role in l ichen occurrence,although not as marked as in the pH re^ 

sponse. Some species were best developed ( tha l lus s i z e , tha l lus numbers, 

f e r t i l e condit ion) on the soft sandstones ( i . e . Caloplaca lae ta ) , but others 

were poorly developed on the f r i ab le sandstone and, instead, were better 

developed on the harder, igneous rocks ( i . e . Bacidia a laskens is ) . 

Cort icolous l ichen communities are wel l-developed, pa r t i cu la r l y in the 

Quercus and Pseudotsuga-Arbutus assoc iat ions. Variables in l i gh t (evergreen/ 

deciduous) and moisture regimes from base to crown coupled with d i f ferent 

species ' bark charac ter is t i cs of pH, texture, etc (see Barkman, 1958) produce 

quite d i s t i n c t and often separate communities on the trees and shrubs. The 

deciduous Quercus garryana, Alnus rubra, and the shrub Holodiscus d isco lor 

a l l support good l ichen growth. Among the coni fers Pseudotsuga menziesi i 

and secondari ly Thuja p i i ca ta when exposed along openings in the forest also 

have well-developed f l o r a s . Although epiphyl lous communities are known to 

occur in wetter regions to the west and east of the study area (V i t t et a l . , 

1973), these were lacking on J_. pi icata in the study area. Even Arbutus  

menz ies i i , which has ex fo l i a t i ng bark, often had charac te r i s t i c species 

present at the trunk base. 

Unfortunately the geography and climate which makes the Coastal Douglas-

f i r Dry Subzone unique is also extremely a t t rac t i ve to man. As a resu l t of 

h is in tervent ion, the natural habitats for the l ichens in the study area 

have been great ly a l te red . On the negative s ide , most of the natural vege

ta t ion has been ob l i te ra ted completely in the s t i l l expanding urban areas. 

Add i t i ona l l y , most forested areas have a l l been logged at least once. Prac

t i c a l l y no v i rg in timber remains on the east side of Vancouver Is land. Con-
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sequently, although l ichen communities are well-developed in the subsequent 

second growth fo res ts , i t i s probable that some l ichen species have been 

e l iminated, espec ia l l y canopy species. Nephroma occulturn, only recently 

described from western Oregon where i t grows high in the canopy of 400-500 

year old Douglas- f i r (Wetmore, 1980), may have once been present in the 

study area. Espec ia l ly suscept ible are species with l imi ted dispersal a b i l 

i t y and spec i f i c habitat demands. For example, in Europe Erioderma ped ice l - 

latum may have been exterminated through forestry pract ices (Jtfrgensen, . 

1978). This same species i s now extremely rare in eastern North America as 

a resu l t of logging (Maass, 1980). S im i la r l y Usnea longissima, a species 

confined in Scandinavia to old spruce fo res t s , is on the decl ine in Sweden 

because of the reduction in these forests (Essen et a l . , 1981). Local ly 

Ramalina menziesi i i s probably disappearing as the o lder , larger trees i t 

grows best on become scarcer. This species was abundantly represented in 

Beacon H i l l Park in V i c to r i a in the ear ly 19001s but is no longer there. 

Also on the negative s ide , but not assessed here are the ef fects of 

increasing po l lu t ion accompanying the increased i ndus t r i a l i za t i on and popu

la t i on growth in the study area. Lichens are notor iously sens i t ive to a i r 

po l lu t ion and loca l populations may well be responding to emissions from 

large pulp m i l l s at Chemainus and Harmac near Nanaimo. The Greater V i c to r i a 

region has also reached a s ize where smog i s not iceable. A very d i s t i n c t 

p o s s i b i l i t y i s that chemical and sewage wastes af fect the seashore l ichen 

communities since a l l c i t i e s and towns discharge the i r l i q u i d wastes, mostly 

untreated, d i r ec t l y into Georgia S t ra i t and the S t ra i t of Juan de Fuca. 

However, man's interference has created some new habitats in c i t i e s 

and towns, that while not replacing in numbers those l o s t , are rather d i f 

ferent . The present study places primary emphasis on the natural vegetation 

so l i t t l e attempt was made to invest igate the urban environment. Super-



f i c i a l l y i t appears that the human presence makes ava i lab le cer ta in habitats 

that some l ichen species exp lo i t much more e f f ec t i ve l y than those ava i lab le 

natura l ly such that monocultures f l ou r i sh to an extent which i s not seen in 

the w i l d . For example Thelomma occidentale does espec ia l l y w e l l , often 

abundantly so , on unpainted fences, wharfs, and bui ldings close to the sea, 

while i t was never co l lec ted on a natural substratum. Rinddina c f r . 

columbiana was co l lec ted from Quercus in a V ic to r ia playground, and was 

s u f f i c i e n t l y abundant to provide numerous specimens although th is same 

species was co l lec ted only once in a l imi ted amount in the w i l d . Sarcogyne  

regu lar is thr ives almost exc lus ive ly on shaded cement and mortar substrata 

provided by man, but is sparsely represented on the calcareous sandstones 

and conglomerates scattered throughout the area. Pe l t igera venosa also 

occurred pr imar i ly on roadcuts, paths, and other man-made disturbances but 

rare ly in ' na tu ra l ' habi tats. 



METHODS 

F ie ld Methods 

Intensive co l l ec t i ng was car r ied out in the Gulf Islands portion of the 

study area during the summer of 1974. In the summer of 1975 co l l ec t i ng was 

concentrated on Vancouver Is land, espec ia l l y the Dry Subzone but also the 

Wet Subzone and adjacent Western Hemlock Zone. This resulted in approxi

mately 5,500 specimens from 123 major co l l ec t i on s i t e s . Spec i f i c s ,o f the 

co l l ec t i on s i tes are ava i lab le in Appendix B. Limited co l lec t ions were also 

made in 1976, 1977, 1978, 1980, and 1981, pa r t i cu la r l y with r e v i s i t s to 

previously co l lec ted s i t e s . 

Specimens were placed in small ind iv idual newspaper packets with a 

number label and substratum information. Numbers and pert inent f i e l d data 

were recorded in a c o l l e c t o r ' s book. 

Laboratory Methods 

I personally processed the specimens and prepared them for -

harbarium deposi t . Some small losses occurred from mold damage. The spec

imens were sorted to genus and then in turn each genus was studied in d e t a i l . 

Descript ions were compiled as the work progressed, and keys were constructed 

a f ter the species of a genus were understood. Frequent addit ions were made 

of overlooked spec ies , and corresponding ammendments of keys were made as 

needed. 

Most species were examined with the a id of a binocular Nikon d issect ing 

microscope (DM). Examination and measurement of spores, ascocarps, p e r i -

t hec ia , e t c . , were car r ied out u t i l i z i n g a binocular Nikon l i gh t microscope 

(LM),^capable of up to 400X power. 

Extensive use was made of the standard 1ichenolgoical chemical spot 



tests using commercial l i qu i d bleach (C), S te iner ' s stable paraphenylene-

diame solut ion or fresh a lcoho l i c paraphenylenediame (PD or P ) , aqueous 

potassium hydroxide (K), and iodine in potassium iodide solut ion ( IKI) . In 

s p e c i f i c groups the actual l i chen ic acids were determined by mic ro - rec rys ta l -

l i z a t i o n techniques or th in - layer chromatography (TLC). Techniques em

ployed followed Thomson (1967c) and Walker and James (1980). The emphasis 

of th is prel iminary f l o ra has not been on the chemical aspects which is one 

avenue of research open for the future. 

Re l iab ly i den t i f i ed comparative material was ava i lab le for conf irmation/ 

comparison from the Univers i ty of B r i t i s h Columbia Herbarium for less than 

25% of the species studied. It was not uncommon for even the most abundant 

macrolichens to be unrepresented at UBC. As a resu l t , when i t seemed essen

t i a l , comparative specimens were borrowed from CANL and COLO and occasional ly 

from BM, F, WIS, US and SFSC. Add i t iona l ly type specimens of western North 

American endemics were borrowed extensively from FH but also from H, UPS, W, 

and ORE. (For standard abbreviations to herbaria see Holmgren and Keuken, 

1974). 

When experts in the various l ichen groups were ava i lab le for consul ta

t i o n , the material was f i r s t i den t i f i ed as fa r as possible with the approp

r ia te l i t e ra tu re and then submitted for confirmation or cor rec t ion . Experts 

consulted included J . Sheard (Bue l l ia and Rinodina), 0. V i t ika inen ( P e l t i g  

era) , P. M. Jtfrgensen (Pannaria), M. Dibben (Per tusar ia ) , T. Ahti (Cladonia 

and Clad ina) , and I. M. Brodo (some Bryor ia , Lecanora, Ochrolechia). Also 

consulted on smaller ind iv idual problems were A. Henssen, P. Rundel, 

L. T i b e l l , R. Egan, T. Ess l inger , M. E. Hale, J r . , A. Vezda, J . Poe l t , and 

J . Thomson. Material was made ava i lab le to G. Degelius, T. A h t i , L. T i b e l l , 

and 0. V i t ika inen for the publ icat ion of new species. 

Although most of the present f l o ra is based upon personal c o l l e c t i o n s , 



specimens of J . Macoun (post-ret i rement) , W. B. Scho f ie ld , and J . Savale, J 

contained at UBC were also used. Some spec i f i c specimens from Sal tspr ing 

Island c i ted in Bird and Bird (1973) were obtained from CAL for examination 

Specimens co l lec ted for th is study have been deposited at UBC; f i r s t 

dupl icates have been deposited in my private herbarium; and, fur ther dup l i 

cates, when ava i l ab le , w i l l be deposited at CANL and/or COLO. 



PART II : 

THE LICHEN FLORA 

OF 

THE COASTAL DOUGLAS-FIR DRY SUBZONE 

OF 

BRITISH COLUMBIA 



FORMAT 

General Presentation 

The body of the f l o ra is arranged with keys -to the genera f i r s t 

followed by the treatments of ind iv idual genera ( in alphabetical order) . 

Within a genus treatment- is a genus descr ip t ion , references, a key 

to species ( i f more than one), and then species descr ipt ions in alphabet

i ca l order. 

Nomenclature 

To a large extent nomenclature fol lows Hawksworth et a l . (1980). In a 

few cases personal preference has been fol lowed. 

Author i t ies 

Author c i t a t i o n s , in most cases, fo l low Hawksworth et a l . (1980); 

however, author abbreviations fo l low, for the most par t , Sayre et a l . (1964) 

In the case of North American endemics, Hale and Culberson (1970) has been 

fol lowed. 

Publ icat ion Ci tat ions 

The c i t a t i on of publ icat ion information fo l lowing taxa names was taken 

d i r ec t l y from Zahlbruckner (1921-1940), Lamb (1963), or Commonwealth Mycolog 

i ca l Inst i tu te (1972) espec ia l l y for many ear ly names. In the case of 

recent ly described species the c i t a t i on was usual ly taken d i r e c t l y from the 

o r ig ina l pub l ica t ion. In a few cases the publ icat ion information was not 

located in the above references and so is absent here. 

Besides the current ly accepted legi t imate name for a species the 



basionym and commonly used or recent synonyms are included. 

Spot Tests r 

Only spot tests necessary for i den t i f i ca t i on or contrast with other 

species are given in most cases. Abbreviations fol low those given under 

1 Laboratory Methods 1, p. 45. 

The ' + ' sign in th i s sect ion indicates a pos i t ive or negative reaction 

+ or - and not 'more or l e s s ' . For example, P+_ red should be read P+ red 

P-. 

An u l t r a - v i o l e t lamp (UV) capable of t ransmit t ing long-wave radiat ion 

(3650 A) was used to examine thai 1 i . 

Abundance 

Abundance in the subzone ac tua l ly refers to the number of times a 

species was co l l ec ted . 

"Abundance" No. of Col lect ions 

rare = 1 - 2 

infrequent = 3 - 1 0 

occasional = 1 1 - 2 0 

frequent = 21+ 

Selected Specimens 

The specimen numbers c i ted in th is sect ion are the co l lec t ion numbers 

of W. J . Noble except for a few specimens from the UBC herbarium. These 

l a t t e r specimens are c i ted by t he i r UBC accession numbers, e .g . UBC-L5302. 

Substrata 

The common tree and shrub species that are substrata for cor t ico lous 

l ichens are referred to by only the genus name. Thus Pseudotsuga = 



menz ies i i , Arbutus = A. menz ies i i , Quercus = Q_. garryana, Pinus = 

contorta, Alnus = A. rubra, Acer = A. macrophyl 1 urn, and Holodiscus = 

H_. d i sco lo r . Rarer substrata are referred to by the i r complete l a t i n name 

every time. 

Local D is t r ibut ions 

It has not been possible to present co l l ec t ion maps of a l l the species 

for two reasons: (T) the very large number of. species involved, and (2) 

the narrow out l ine of the study area coupled with the density of co l l ec t ion 

s i t e s made the presentation of 448 maps impract ica l . Instead a few repre

sentat ive species have been mapped. 

World D is t r ibu t ion Information 

World d i s t r i bu t ion information i s given for only those species that 

occur wi th in the Coastal Douglas- f i r Dry Subzone since these are necessary 

for phytogeographic in terpre ta t ion . World d is t r ibu t ions of species occur

r ing so le ly in the Western Hemlock Zone or Coastal Douglas- f i r Wet Subzone . 

are omitted. 

World d is t r ibu t ions were not exhaustively researched. Where poss ib le , 

the d is t r ibu t ions are taken from monographic treatments. Otherwise d i s t r i 

butions were interpolated from various f lo ras ( i . e . Ozenda & Clauzade, 1970; 

Wetmore, 1968; Brodo, 1968; Thomson, 1979; and others) . 

The d is t r i bu t ion of some species is well documented. However, the d i s 

t r ibu t ions of many spec ies, espec ia l l y crustose spec ies, are incompletely 

known with e i ther few reports or con f l i c t i ng reports. The species with very 

l i t t l e information ava i lab le on the i r d is t r ibu t ions are described as 

"uncer ta in" . Many other species have d is t r ibu t ions intermediate between 

well-documented and "uncer ta in" . Species in th is group usual ly are assigned 



d is t r ibu t ions but these are pref ixed by " ten ta t i ve ly " to indicate the i r 

provis ional nature. 

References 

References are l i s t e d under both genera and in the "Remarks" sect ion of 

indiv idual species. 

Add i t iona l ly the fol lowing f lo ras and keys are valuable as general ref

erences: Brodo (1968), Dahl and Krog (1973), Duncan (1970), Fletcher (1975a, 

1975b), Hale (1979), Harris (1977), Krog (1968), Magnusson (1952), Ozenda 

and Clauzade (1970), Poelt (1969), Poelt and V&zda (1977, 1981), Smith 

(1918, 1926), Thomson (1979), and Wetmore (1968). Pa r t i cu l a r l y useful for 

macrolichens are Dahl and Krog (1973) and Hale (1979). For crustose species 

the c i ted publ icat ions of Duncan, Poe l t , Poelt and V&zda, and Ozenda and 

Clauzade are most usefu l . The papers of Fink (1935) and Howard (1950) are 

now quite outdated. The papers of Herre (1910a) and Hasse (1913) although 

also outdated, can be pa r t i cu la r l y helpful with crustose, western North 

American endemic species. 

Recommended g lossar ies . inc lude those found in Duncan (1970), Wetmore 

(1968), Brodo (1968), and Ainsworth (1971). A short introduct ion to l ichen 

morphology and anatomy i s ava i lab le in Hale (1967) and Jahns (1973). 



KEYS TO THE LICHENS OF THE 

COASTAL DOUGLAS-FIR DRY SUBZONE 

I. Thallus crustose Key A 

. 1 . Thallus squamulose, f o l i o s e , or f ru t icose II 

I I . Thallus squamulose or fo l i ose (symmetry b i l a t e ra l ) Key B(p. 59) 

I I . Thallus f ru t icose (symmetry rad ia l ) Key C(p. 64 ) 

****************************^ 

KEY A: THALLUS CRUSTOSE 

.1 . Thal lus f e r t i l e 2 

1. Thallus s t e r i l e =59 

2. Fru i t ing structures mazaedia (spores in a loose 
powdery mass) and/or on a very thin s ta lk 3 

2. Fru i t ing structures apothecia, pe r i t hec ia , or 

l i r e l l a e (spores not re leased); not s lender ly stalked 9 

3. Mazaedia on t a l l , slender s ta lks or ascocarp on slender s ta lks 4 

3. Mazaedia immersed in tha l lus or on short , broad-based s ta lks 7 

4. Spores simple 5 

4. Spores septate 6 

5. Spores hyaline or pale in mass; excipulum absent 
CONIOCYBE FURFURACEUM (p. 279 ) 

5. Spores dark brown to black in mass; excipulum present 

CHAENOTHECA (p. 229.) 

6. Spores 1-septate CALICIUM (p. 164 ) 

6. Spores 3- or more septate STENOCYBE (p. 696 ) 

7. Mazaedia immersed in raised areoles THELOMMA (p. 716 ) 

7. Mazaedia on broad-based, short s ta lks 8 
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8. Mazaedia extruded, greenish; spores pale green-brown, 
simple to 3-septate, c y l i n d r i c a l 

MICROCALICIUM SUBPEDICELLATUM (p. 484 ) 

8. Mazaedia not or hardly extruded, blackish-brown; spores 

dark brown, e l l i p s o i d , 1-septate CYPHELIUM INQUINANS (p. 283 ) 

9. Fru i t ing structures elongate, narrow l i r e l l a e 10 

9. Fru i t ing structures roundish ascocarps 13 

10.Spores simple XYLOGRAPHA (p. 780 ) 

10. Spores septate 11 

11. Excipuloid margin present, carbonaceous 12 

11. Excipuloid margin absent ARTHONIA (p. 77) 

12. Spore wal ls thickened to form l en t i cu la r 
lumina, 7- or more septate GRAPHIS SCRIPTA (p. 295 ) 

12. Spore wal ls not markedly thickened, without 
c y l i n d r i c a l lumina; 3- to 5-septate OPEGRAPHA (p. 511 ) 

13. Ascocarps forming apothecia, or apothecia-1ike; disc-shaped 14 

13. Ascocarps forming per i thec ia , or p e r i t h e c i a - l i k e ; black, f l ask -
shaped 54 

14. Phycobionts blue-green algae PLACYNTHIUM NIGRUM (p. 597) 

14. Phycobionts green algae 15 

15. Apothecia lacking both proper and thai l i ne margins 16 

15. Apothecia with tha l l i ne margin and/or proper margin 18 

16. Spores muriform ARTHOTHELIUM (p. 96) 

16. Spores simple to l - . o r many septate . . 1 7 a 

17a. Spores th ick -wa l led , usual ly > 20. urn long . . . . . . MYCOBLASTUS (p. 485) 

17a. Spores th in -wa l led , usual ly < 20 urn long Y." . . .17b 

17b. Spores septateYiwth one c e l l enlarged; ascocarps 
+ b lack, often subsessi le ARTHONIA (p. 77 ) 

17b. Spores simple to septate and then with a l l c e l l s of 
equal s i z e ; ascocarps pale ye l low, b l u i s h , grey to 
black or mottled MI CARE A (p. 473) 
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18. Apothecia with both thai 1ine and proper margins; 
t ha l l i ne margin usual ly enlarged and overarching 
a plane or concave disc ( "ba rnac le - l i ke " ) ; spores 
muriform, coloured 19 

18. Apothecia with e i ther a t ha l l i ne margin or a proper 
margin but not both; spores simple, septate, or muriform; 
hyaline to coloured 20 

19. Cor t ico lous; spores ;> 50 urn long THELOTREMA LEPADINUM (p. 716 ) 

19. Saxicolous or muscicolous; spores < 50 urn long...DIPLOSCHISTES (p. 290 ) 

20. Apothecia with proper margin 21 

20. Apothecia with t ha l l i ne margin 41 

21. Spores simple 22 

21. Spores septate 30 

22. Spores th ick-wal led MYCOBLASTUS (p. 485 ) 

22. Spores th in-wal led 23 

23. Spores 8 per ascus 24 

23. Spores more than 8 per ascus 28 

24. Paraphyses free in water, simple LECIDELLA (p. 415 ) 

24. Paraphyses coherent in water, t ips at least branched 25 

25. Apothecia often with a thai 1 old v e i l ; tha l lus 
C+ red; spores and tha l lus often pinkish . . . TRAPELIA INVOLUJA (p. 720 ) 

25. Apothecia without a t ha l l o i d v e i l ; tha l lus C- ; spores hya l ine; 
tha l lus var ious ly coloured but not pinkish 26 

26. Ent i re excip le dark brown to black 
throughout; saxicolous HUILIA (p. 302 ) 

26. Exciple l i gh t coloured or i f dark then l i g h t -
coloured i n te rna l l y ; on a l l substrates 27 

27. Apothecia br igh t ly coloured, K+ red; spores 
narrowly e l l i p s o i d PR0T0BLASTENIA (p. 614 ) 

27. Apothecia usual ly brown to b lack ish ; spores 

commonly broadly e l l i p s o i d LECIDEA (p. 382 ) 

28. Cort icolous STRANG0SP0RA M0RIF0RMIS (p. 708) 

28. Saxicolous 29 
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29. Apothecia <0.5 mm; excip le swollen and 
convoluted, + obscuring d isc POLYSPORINA SIMPLEX (p. 609 ) 

29. Apothecia >0.5 mm wide; exc ip le hardly ra i sed , 
t h i n , not covering d i s c , often excluded SARCOGYNE (p. 684 ) 

30. Spores brown (or occasional ly hyaline but 
then with halo; tha l lus saxicolous) 31 

30. Spores hyal ine, lacking haloes; cor t ico lous or saxicolous 32 

31. Spores 1-septate to submuriform, without haloes; 
paraphyses + simple, f ree ; saxicolous or cor t ico lous. . .BUELLIA (p. 145 ) 

31. Spores 1-septate, submuriform to muriform, usual ly 
with haloes; paraphyses branched and coherent; saxicolous 

RHIZOCARPON (p. 641 ) 

32. Spores po la r i l ocu la r CALOPLACA (p. 170 ) 

32. Spores th in l y 1-septate to muriform (but not polar i locular. ) 33 

33. Spores 1-septate 34 

33. Spores more than 1-septate or muriform 35 

34. Apothecia br igh t ly coloured, orange DIMERELLA LUTEA (p. 289 ) 

34. Apothecia white, tan , to black CATILLARIA (p. 208 ) 

35. Spores, muriform 36 

35. Spores only l a t i t ud ina l l y - sep ta te 39 

36. Apothecia with pseudothall ine margins; saxicolous 37 

36. Apothecia with only proper margin; cor t ico lous 38 

37. Ca lc ico lous ; hymenium IK-I+ blue GYALECTA JENENSIS (p. 296 ) 

37. Not ca lc i co lous ; hymenium IKI- or IKI + orangish 

38. Spores la rge , >65 urn long, 1/ascus, pale brown; 
apothecia b lack, >1 mm wide LOPADIUM PEZIZOIDEUM (p. 460 ) 

38. Spores sma l l , < 20 (urn long, 8/ascus, hyal ine; 
apothecia redd ish( -b lack) , <1 mm wide 

GYALIDEOPSIS ALNICOLA (p. 299 ) 

39. Apothecia b lack, +_ white pruinose; hypothecium dark coloured 

GYALIDEA HYALINESCENS (p. 297). 

LECANACTIS (p. 331 ) 

39. Apothecia red, white, cream, not pruinose; hypothecium hyaline 
to fulvous 40 
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40. Spores cur led ; paraphyses anastomosing; 
exc ip le reduced SC0LICI0SP0RUM c f r . PERPUSILLUM (p. 688 ) 

40. Spores + s t ra ight ( i f curled then paraphyses not 

anastomosing and exciple well developed) BACIDIA (p. 113 ) 

41. Spores simple 42 

41. Spores po la r i l o cu l a r , 1-septate, to muriform 47 

42. Spores th ick-wal led PERTUSARIA (p. 560 ) 

42. Spores th in-wal led 43 

43. Apothecia + immersed or level with upper tha l lus surface 44 

43. Apothecia adnate or bulging above tha l lus surface 45 

44. Apothecia black or greenish-black; 
epithecium HN03+ green ASPICILIA (p. 101 ) 

44. Apothecium tan or p ink ish ; epithecium HN0-,-

TIONASPIS 0D0RA (p. 328 ) 

45. Apothecia bright yel low GANDELARIELLA (p. 203 ) 

45. Apothecia white, tan, green, to black but not br ight yellow 46 

46. Spores large, >30 urn long 0CHR0LECHIA (p. 499 ) 

46. Spores sma l l , <30 urn long. LECANORA (p. 349 ) 

47. Spores po la r i l ocu la r . .48 

47. Spores th in ly 1-septate or several septate to muriform — 49 

48. Spores brown; apothecia dark-coloured, K- RINODINA (p. 665 ) 

48. Spores hyal ine; apothecia yel low, orange or red, 
K+ purple or red CALOPLACA (p. 170) 

49. Spores fus i form, one to'many-septate ••• 5 0 

49. Spores muriform 52 

50. Lignicolous/muscicolous ICMADOPHILA ERICETORUM (p. 325 ) 

50. Cort icolous or saxicolous 51 
51. Apothecia b r i g h t red HAEMATOMMA LAPPONICUM (p. 300 ) 

51. Apothecia tan to brownish LECANIA (p. 335 ) 



52. Corti.colous PHLYCTIS (p. 574 ) 

52. Saxicolous 53 

53. Ca lc ico lous ; hymenium IKI+ blue .GYALECTA JENENSIS (p. 296 ). 

53. Not ca l c i co lous ; hymenium IKI- or IKI+ orangish 

GYALIDEA HYALINESCENS (p. 297) 

54. Spores simple VERRUCARIA (p. 759 ) 

J-54. Spores septate to muriform 55 

55. Spores l a t i t u d i n a l l y septate only 56 

55. Spores muriform STAUROTHELE HAZSLINSKYI (p. 694 ) 

56. Spores brown, 1-septate LICHENOTHELIA UNKNOWN #1 (p. 451 ) 
56. Spores hyal ine, 1- or more septate 57 

57. Spore wal ls thickened to form diamond-shaped lumina 

PYRENULA OCCIDENTALIS (p. 631 ) 

57. Spore wal ls not thickened 58 

58. Spores 1-septate ARTHOPYRENIA (p. 88 ) 

58. Spores more than 1-septate PQRINA (p. 611 ) 

59. Thallus en t i re l y leprose 60 

59. Thallus . c o r t i c a t e , even when almost en t i re l y 
sorediate at least some parts cor t ica te 61 

60. Thallus br ight yel low or green CHRYSOTHRIX (p..232 ) 

60. Thal.lus white or grey LEPRARIA (p. 424 ) 

61. Cor t ico lous, l i gn i co lous , or te r r i co lous 62 

61. Saxicolous 73 

62. Pycnidia ra i sed , b lack, barrel-shaped, with 

extruding white pycnospores LECANACTIS MEGASPORA (p. 332 ) 

62. Pycnidia lacking or i f present then +_ immers'ed 63 

63. Thallus of ye l low, co ra l l o i d granules; esorediate 
BACIDIA RUBELLA (p. 126) 

63. Thallus sorediate at least in part OR not yel low 64 



58 

64. Thallus of minute, brown co ra l l o i d granules; 
esorediate; l ign ico lous or te r r ico lous 

LECIDEA ULIGINOSA (p. 412) 

64. Thallus sorediate or at least not of brown, 
co ra l l o i d granules 65 

65. Sora l ia e longate- l inear ; soredia often blue-grey or 
speckled; tha l lus + submerged within substratum; l ign ico lous 

XYLOGRAPHA VITILIGO (p. 782 ) 

65. Sora l ia + roundish; tha l lus present; l ign ico lous or cor t ico lous 66 

66. Thal lus dark grey; soredia C+ red LECIDEA GRANULOSA (p' 397) 

66. Thal lus not dark grey or i f dark grey then 
soredia C- ; cor t ico lous 67 

67. Thallus of dark b l u i sh , granular sored ia , almost en t i re l y 
sorediate but usual ly some subsquamulate lobes remaining; 
phycobiont blue-green; cor t ico lous(or te r r i co lous) 

PANNARIA MEDITERRANEA (p. 519 ) 

67. Soredia white, green, yel low, yellow-brown, 
or somewhat orange, but not blue 68 

68. Soredia yellow-brown or brown; tha l lus dark brownish; 
so ra l i a almost pustu lar , sometimes becoming confluent 

MYCOBLASTUS TORNOENSIS (p. 489 ) 

68. Soredia white, green, ye l low, or somewhat orange 69 

69. Soredia white 70 

69. Soredia ye l low, green, or somewhat orange-white 71 

70. Sora l ia excavated with large, granular sored ia , 
KC+ v io le t (ephemeral), P- PERTUSARIA AMARA (p. 562 ) 

70. Sora l ia globose; soredia fa r inose, KC-, P+ red 
PERTUSARIA BOREALIS (p.563 ) 

71. Thallus yel low or yellow-green 72 

71. Thallus whi t ish with la rge , scattered 
granular, orangish soredia ; K+ red PHLYCTIS ARGENA (p.574 ) 

72. Thallus almost t o t a l l y ye l low, granular sorediate 
PROTOBLASTENIA QUERNEA (p.616 ) 

72. Thallus not en t i re l y sorediate; pale yel low 
to yel low-green; C+ orange LECANORA EXPALLENS (p.361 ) 



73. Thallus g ranu la r - i s i d i a te , green; shaded, 

maritime habitats BACIDIA SCOPULICOLA (p. 127) 

73. Thal lus not greenish i s i d i a t e ; habitats maritime or otherwise 74 

74. Soredia dark grey; tha l lus white with 

b lack, usual ly obvious hypothallus 75 

74. Soredia white or yel lowish or tha l lus esorediate 76 

75. Thallus IKI+ blue HUILIA TUBERCULOSA (p. 307 ) 

75. Thal lus IKI- HUILIA SOREDIZODES (p. 306 ) 

76. Thallus not sorediate although sometimes i s i d i a t e 77 

76. Thallus sorediate 78 

77. Thallus scu r f y - i s i d i a te ASPICILIA LEPROSESCENS (p. 107) 

77. Thal lus en t i re l y p a p i l l a t e , pinkish-grey LECANIA AIPOSPILA (p. 326) 

78. Soredia white, KC+ v io le t (ephemeral), C- . . . 
PERTUSARIA AMARA (p. 562 ) 

78.. Soredia ye l low ish , KC-, C+ red ....OCHROLECHIA ANDROGYNA (p. 501) 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

KEY B: SQUAMULOSE, PLACOIDAL, OR FOLIOSE 

(Squamulose) 

1. Thallus squamulose (not minutely fo l iose) 2 

1. Thallus placoidal or f o l i o s e , including minutely fo l i ose 13 

2.. Thallus ear-shaped with: a raised l i p at 
margin; always s t e r i l e NORMANDINA PULCHELLA (p. 498) 

2. Thallus var iously shaped but without a ra ised 
l i p at margin; often f e r t i l e 3 

3. Ascocarps forming per i thec ia ; usual ly f e r t i l e ; 
tha l lus dusty-pruinose ..DERMAT0CARP0N HEPPIOIDES (p. 285) 

3. Ascocarps forming apothecia or i f s t e r i l e then 

often sorediate; tha l lus usual ly epruinose 4 

4. Phycobiont blue-green ' 5 

4. Phycobiont green 6 
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5. Thallus umbil icate PHYLLISCUM DEMANGEONH (p. 577 ) 

5. Thallus not umbil icate , PANNARIA (p.515 ) 

6. Thallus sorediate and/or cor t ico lous 7 

6. Thallus usual ly f e r t i l e , esorediate; saxicolous or t e r r i c o l o u s . . . 8 

7. Squamules often with b lack, raised pycnidia and/or 
immature podentia; often P+ red or yellow CLADONIA (p. 241 ) 

7. Squamules lacking pycnidia and/or immature podentia; P-

. . . . ..HYPOCENOMYCE (p. 309 ) 

8. Asci polysporous; spores sma l l , ^5,urn long ACAROSPORA (p. 67 ) 

8. Asci 8-spored; spores > 5 urn long 9 

9. Apothecia with t ha l l i ne margin 10 

9. Apothecia with proper margin 11 

10. Terr icolous or muscicolous PS0R0MA HYPNORUM (p. 629 ) 

10. Saxicolous LECANIA (p. 335 ) 

11. Spores simple 12 

11. Spores 1- o r several septate TONINIA (p. 718) 

12. Thal lus pale grey or white above 
TRAPELIOPSIS WALLROTHII (p. 722 ) 

12. Thallus brown or brownish green above PSORA (p. 627) 

(PTacoidal) 
13. Thallus placoidal or very c lose ly appl ied to the substratum 14 

13. Thallus f o l i o s e , with d i s t i nc t lower sur face, 
separate from substratum 18 

14. Thallus with central pink(-brown) cephalodia 

PLACOPSIS GELIDA (p.,595 ). 

14. Thal lus without cephalodia 15 

15. Thallus and/or apothecia ye l low, orange, or red, K+ purple 
CALOPLACA (p. 170) . 

15. Thallus and/or apothecia grey, green, or brown, K- 16 



61 

16. Thallus sorediate, brown; lobes f l a t , minute, 
< 2 mm wide LECANORA DEMISSA (p. 358) 

16. Thallus esorediate, often f e r t i l e , whi te, grey, or 

yel low-green; lobes th ick and arched or plane, > 3 mm wide 17 

17. Thallus white-grey ASPICILIA MELANASPIS(p, 109) 

17. Thallus (yellow-)green LECANORA (p. 349) 

(Fol iose) 
18. Thallus gelat inous, homoiomerous; phycobiont 

bl ue-green 19 

18. Thallus not gelat inous, heteromerous; phycobiont 
green, or blue-green ... 21 

19. Upper cortex absent (whole-thallus mount viewed from above 

through LM); tha l lus often appearing th ick or pulpy ..COLLEMA (p. 273) 

19. Upper cortex present; tha l lus often appearing th in and membranous...20 

20. Upright hyaline hairs on very margin of tha l lus 
LEPTOCHIDIUM ALBOCILIATUM (p. 430) 

20. Hairs lacking on upper surface or i f present 

then not confined to very edge LEPTOGIUM (p. 432) 

21. Thal lus br ight yel low or orange 22 

21. Thallus whi te, green, yellow-green (espec ia l ly pale 

yellow-green) or brown 24 

22. Thal lus K+ purple XANTHORIA (p. 774) 

22. Thal lus K- 23 

23. Pycnidia common along margin; often f e r t i l e 
CETRARIA CANADENSIS (p.220,) 

23. Pycnidia usual ly l ack ing ; usual ly s t e r i l e 

CANDELARIA C0NC0L0R (p. 201) 

24. Thal lus umbi l icate; saxicolous 25 

24. Thallus more broadly attached, or i f cen t ra l l y 
' attached then not saxicolous 27 

25. Phycobiont blue-green; tha l lus <0.5 cm wide 
PHYLLISCUM DEMANGEONII (p.577) 

25. Phycobiont green; tha l lus usual ly >0.5 cm wide 26 
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26. Ascocarps forming per i thec ia ; tha l lus dusty-
pruinose; rh iz ines lacking .DERMATOCARPON (p. 285) 

26. Ascocarps forming apothecia or i f s t e r i l e then 
tha l lus i s i d i a t e or rh i z ina te ; tha l lus epruinose 

.UMBILICARIA (p. 724) 

27. Thallus with veins on the lower surface; . 
lower cortex absent PELTIGERA (p. 541 ) 

27. Thallus without veins on the lower surface; 
lower cortex usual ly present 28 

28. Phycobiont blue-green; tha l lus minutely 

f o l i o s e , ^ 2 cm wide 29 

28. Phycobiont green, or i f blue-green then tha l lus >2 cm wide 31 

29. Muscicolous MASSALONGIA CARNOSA (p. 462 ) 
29. Saxicolous 30 

30. Thallus + black with blue rh izoids (under LM) 
SPILONEMA REVERTENS (p. 693 ) 

30. Thal lus green-grey; without blue rh izo ids 
KOERBERIA SONOMENSIS (p. 329 ) 

31. Thal lus with pseudocyphel1ae or cyphellae on the lower surface 32 

31. Thallus without pores on the lower surface . . . 33 

32. Thal lus with pseudocyphel!ae PSEUDOCYPHELLARIA (p. 622 ) 

32. Thal lus with cyphellae STICTA (p. 704 ) 

33. Thal lus heavi ly to moderately ridged on the upper surface 
AND the lower surface with f ine tomentum interrupted by 
naked, white patches .LOBARIA (p. 453 ) 

33. Thallus not heavi ly ridged or i f ridged then not f i ne l y 
tomentose on the lower surface with naked, white patches 34 

34. Phycobiont blue-green; apothecia on 

edge of lower surface NEPHROMA (p. 494 ) 

34. Phycobiont green; apothecia on upper surface 35 

35. Lobes in f la ted or p a r t i a l l y hollow 36 

35. Lobes not hollow 
38 
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36. Tunnels (cavernulae) pock-marking the lower 
surface; tha l lus minute, < 2 cm CAVERNULARIA (p.216 ) 

36. Thal lus without cavernulae on the lower surface 
but with occasional perforat ions into hollow center; 
tha l lus small to l a rge , >2 cm 37 

37. Thal lus with perforat ions in the center of the lobes 
on the upper surface; tha l lus c lose ly attached to 
substratum and f la t tened to i t MENEGAZZIA TEREBRATA (p. 472 ) 

37. Thal lus without perforat ions in the UPPER surface; 
tha l lus loosely attached and/or not f la t tened to 
substratum HYPOGYMNIA (p. 317 ) 

38. Thal lus broadly attached to substratum , , . . 
rh iz ines usual ly abundant 39 

38. Thal lus loosely or p a r t i a l l y attached or + free from 
substratum; rh iz ines absent or at least not abundant 43 

39. Thal lus sma l l , <3 cm; lobes narrow, <1.5 mm wide . . . . 4 0 

39. Thal lus medium to la rge, >3 cm; lobes commonly wide, >1.5 mm 
wide (exception: X_. mougeotii = smal l , narrow-lobed, yel low-
green, sorediate AND saxicolous) = Parmelia sens, l a t 45 

40. Spores simple and hya l ine; tha l lus pale yel low or grey; 
lobes c lose ly appl ied to substratum; so ra l i a pustular 
and lamina! ; cor t ico lous PARMELIOPSIS (p. 536 ) 

40. Spores brown, po l a r i l o cu l a r ; tha l lus white, grey, green 
or brown; lobes c lose ly or loosely attached; saxicolous 
or co r t i co lous , i f cor t ico lous then esorediate or so ra l i a 
terminal or marginal 41 

41. Thal lus white or pale grey; cortex K+ yellow PHYSCIA (p. 579 ) 

41. Thallus brown or green-brown; cortex K- 42 

42. .Thal lus white below, often pruinose above .....PHYSCONIA (p. 589 ) 

42. Thal lus black below, epruinose PHAEOPHYSCIA (p.571 ) 

43. Thal lus with pores on the upper surface (punctae); 
lobes broadly rounded and the edges sorediate; 
medulla C+ .red CETRELIA CETRARIOIDES (p.227 ) 

43. Thallus without punctae on the upper surface; lobes 
broad to narrow; sorediate, i s i d i a t e , or neither;mmedulla C- 44 



44. Thallus mineral grey or mottled above, 
usual ly b lackish or browning below PLATISMATIA (p. 600) 

44. Thallus yel low or brown or green-brown; same 

colour or a l i t t l e darker below CETRARIA (p. 219) 

45. Thallus yellow-green 46 

45. Thallus brown or grey 48 

46. Rhizines simple; sax ico lous; lacking pseudocyphellae 
XANTHOPARMELIA (p. 774) 

46. Rhizines branched or simple (not abundant i f s imple) ; pseudo
cyphellae present or absent; cor t ico lous or saxicolous 47 

47. Lobes e longate- l inear ; rh iz ines branched and abundant 
HYPOTRACHYNA SINUOSA (p. 324) 

47. Lobes obtuse and rounded; rh iz ines simple, not abundant ' 

PARMELIA FLAVENTIOR (p. 539) 

48. Thallus with marginal black c i l i a PARMOTREMA ARNOLDII (p. 539) 

48. Thallus e c i l i a t e 49 

49. Thallus grey with + s l i g h t l y brown edges PARMELIA (p. 522) 

49. Thallus brown, olive-brown to brown-black 50 

50. Cortex HNO3+ b lue-green; i s i d i a t e with globular i s i d i a ; 
saxicolous NEOFUSCELIA (p. 491) 

50. Cortex HNO.,-; tha l lus not i s i d i a t e and saxicolous 
(or i f i s i a i a t e and saxicolous then i s i d i a t iny and 
granular rather than large and globular) MELANELIA (p. 463) 

*******************^ 

KEY C: THALLUS FRUTICOSE 

1. Thallus pale to dark brown or brown-black 2 

1. Thallus green, ye l low, whi te, or grey 5 

2. Cor t i co lous ; tha l lus filamentous BRYORIA (p. 134) 

2. Saxicolous or muscicolous; not filamentous 3 

3. Thallus minutely f r u t i cose , ^1 cm; muscicolous; 
phycobiont blue-green POLYCHIDIUM MUSCICOLA (p. 608) 

3. Thallus la rge r , 1 cm; sax ico lous; phycobiont green 4 
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4. Thallus thin and wi ry , much-branched; 
pseudocyphellae absent PSEUDEPHEBE PUBESCENS (p. 619) 

4. Thallus th i cke r ; unbranched with apothecia OR 

branched with pseudocyphellae CORNICULARIA (p. 280) 

5. Thal lus podetiate 6 

5. Thallus filamentous or strap-shaped 13 

6. Podetia hollow 7 

6. Podetia s o l i d 9 
7. Squamules present on or at base of podet ia, occasional ly 

absent; podetia cor t i ca te (smooth, often shiny) or 
sorediate CLADONIA (p. 241} 

7. Squamules absent; podetia cor t ica te or eco r t i ca te , esorediate 8 

8. Podetia c o r t i c a t e ; + simple; lacking pycnidia and 
apothecia THAMNOLIA VERMICULARIS (p. 710) 

8. Podetia eco r t i ca te ; branching abundant; pycnidia and som 
sometimes apothecia commonly present CLADINA (p. 236) 

9. Thallus of shor t , <2.5 cm, + unbranched podetia topped with 

brown or black apothecia; primary tha l lus present at base 10 

9. Thallus not of shor t , unbranched podet ia; apothecia often absent I l l 

10. Apothecia brown; cephalodia absent; te r r ico lous-sax ico lous 
- BAEOMYCES RUFUS (p. 133) 

10. Apothecia b lack; cephalodia abundant at base or on 
podet ia; saxicolous PIL0PH0RUS ACICULARIS (p. 592) 

11. Thallus of minute, <1.cm-high, eco r t i ca te , s o l i d podetia 

LEPR0CAUL0N (p. 427) 

11. Thallus moderate to l a rge , >1 cm h igh; cor t ica te 12 

12. Ascocarps forming, mazaedia;. cephal lodia and tomentum absent . . . . . . . . 
..." . r r . . . . . . SPHAER0PH0RUS GL0B0SUS (p. 689) 

12. Ascocarps forming apothecia; cephal lodia and tomentum often 
present STERE0CAUL0N (p. 698) 
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13. Thallus br ight chartreuse (yellow-green) LETHARIA VULPINA (p. 449) 

13. Thallus pale greenish to nearly white 14 

14. Thallus strands with a tough central ax ia l strand 
(gently pul l strand apart) USNEA (p. 735) 

14. Thallus with sof t medulla or hollow 15 

15. Thallus ac tua l l y f la t tened with s l i g h t colour di f ference 
between ' top' and 'bot tom'; cortex so f t , tha l lus p l i an t 
even when dry v EVERNIA PRUNASTRI (p. 292) 

15. Thallus round or i f f la t tened then no colour d i f fe rence; 
cortex s t i f f ; tha l lus comparatively s t i f f when dry 16 

16. Thallus f i lamentous, not perforated with ra ised 
pseudocyphel!ae; esorediate; not usual ly f e r t i l e ( l oca l l y ) 

ALECTORIA (p. 71 ) 

16. Thallus of wide, f la t tened strands; perforated or not; 
hollow or not; i f fi lamentous then lack ing pseudocyphellae; 
often sorediate or f e r t i l e RAMALINA (p. 633) 



ACAROSPORA Mass. 

Thallus areolate to squamulate. Squamules scattered to c lustered and 

r a d i a l l y arranged; smal l , < 5 mm wide; co r t i ca te . Rhiz ines, hypothal lus, 

and soredia a l l lack ing . Phycobiont a green a lga. 

Apothecia immersed in t ha l l us . Thal l ine margin present or absent but 

algae always present below hypothecium. Asci polysporous, commonly over 

100-spored. Spores t y p i c a l l y smal l , <7 urn long, simple, and hyal ine. 

Mainly sax ico lous, occasional ly te r r i co lous . 

Weber (1968), in a rev is ion of the yellow Acarosporae, which are not 

found l o c a l l y , reduced over eighty taxa to two species. A c r i t i c a l review 

of the brown species i s also necessary since many of the species are too 

narrowly del imited (Hawksworth et a l . , 1980). 

References: Magnusson (1924, 1929 - non v i d i , 1933, 1956). The l as t 

reference contains a key to the North American species. 

1. Spores >7vum; asci <100-spored; substratum calcareous (HC1+) 

A. MACROSPORA 

1. Spores <7 urn; asci > 100-spored; substratum not calcareous (HC1-) 2 

2. Thallus C+ red; hymenium <100 urn high; algal layer 
not dissected by th ick hyphal strands A. FUSCATA 

2. Thallus C- ; hymenium >150 urn high; algal layer 
dissected by hyphal strands A. c f r . ASAHINAE 

ACAROSPORA c f r . ASAHINAE H. Magn., Ann. Crypt. Exot. 6:43. 1933. 

Thai!us squamulate. Squamules f la t tened , scattered and i r regu la r l y 

lobed, attached only at the center in the larger sca les ; or angulose when 

crowded; + shiny; (1.0-)2-4.5 mm wide; pale brown, fawn brown, creamy brown, 

+_ black margined. Black below. Algal layer not continuous, instead separat-



ed in i r regu lar clumps by d issect ing bands of hyphal t i ssue . 

Apothecia common, ( l - )2 -3 mature on each squamule, upwards of 8 . 

immature; +_ even with t h a l l u s , not depressed; i n i t i a l l y 0.1-0.2 mm wide and 

appearing punctiform, in some cases becoming 0.3-0.7 mm wide. Disc plane, 

dark brown. Thal l ine margin not d ist inguished from rest of tha l lus but 

cortex in the immediate region of the disc much darker brown than rest of 

t ha l l us . Hymenium 200(-250) urn high; paraphyses t h i n , 1.0 urn th i ck , not 

not iceably branched but + coherent; epithecium l i gh t brown. Spores over 

100 per ascus, hya l ine, c y l i n d r i c , 4.0-5.5 X (1.5-)2.0-2.5 urn. 

Spot Tests : upper cortex C- ; medulla K-. 

Substratum/Habitat: sax icolous; co l lec ted once on conglomerate on the 

top of Mt. Maxwell (589 m). The material was pa r t i cu la r l y abundant on 

shaded, almost ve r t i ca l c l i f f s . 

Specimen: 7356. 

Local Abundance and D is t r i bu t i on : rare ; d i s t r i bu t ion poorly known, 

perhaps preferr ing higher elevat ions but not associated with other a r c t i c -

a lp ine species at the same s i t e ; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : uncerta in; described from Japan but not encountered 

since in the l i t e r a t u r e ; perhaps amph-Pacif ic. 

Remarks: The local material agrees with the descr ipt ion of A. asahinae 

in the C- cortex, plane squamules with black lower sur face, small and r im- ; 

less apothecia, and high hymenium. The main di f ference between the two i s 

the d issect ion of the algal layer by hyphal strands, a feature which is not 

mentioned for A. asahinae. This may be jus t an oversight. Magnusson (1924) 

considered the dissected algal layer to ba a constant species character as 

a lso the dark (or l i gh t ) lower surface. Two Scandinavian species possess 

both characters - A. inso lata H. Magn. and A. molybdina (Wnbg.)Mass. The l a t t e r 



forms well del imited orb icu lar patches with very d i s t i n c t marginal lobulae. 

The former also has contiguous areo les , however, i t i s s im i la r to the local 

material in i t s habitat of steep g ran i t i c rocks mostly near the tops of 

h i l l s , a lbe i t usual ly sunny exposures. Magnusson placed A. inso la ta close 

to A. smaragdula (medulla K+ red) . Indeed he was not sure of the separa

t ion of several forms of the la t ter , from his new species but he preferred 

to give a new name for the Swedish mater ia l . 

A. asahinae i s ten ta t ive ly reported here as new to the province. 

ACAROSPORA FUSCATA (Nyl.) A r n . , Verhandl. zoo l . -bo t . Gesse l lsch. 

Wien 20:528. 1870. 

Lecanora cervina ** fuscata N y l . , L i c h . Scan.:175. 1861. 

Thallus areolate-squamulate. Areoles scat tered, i r r egu la r l y f l a t tened , 

+ s l i g h t l y lobed; or grouped and i r regu la r l y angled by compression, hardly 

lobed; attached at the center; 0.5-1.4 mm wide, + shiny; dark brown, red-

brown, brown-black, or ol ive-brown; fa in t black margin apparent in lobed 

forms or not. Black below. Algal layer + even and continuous, not regu

l a r l y dissected by hyphal strands. 

Apothecia common, sunken, 1 (-3) per squamule, 0.2-0 6 ( - l . l ) mm wide. 

Disc concave or plane, dark brown to reddish-brown. Thai l i ne margin not 

apparent. Hymenium 85-95 urn h igh; epithecium somewhat orange-brown; para

physes s tout , 2-2.5 urn th i ck , apparently simple but coherent. Spores over. 

100 per ascus, hya l ine , c y l i n d r i c , often narrower at one end, 3-5 X 1.5-2.5 

urn. 

Spot Tests: upper cortex C+ rose (see below). 

Substratum/Habitat: sax ico lous; co l lec ted on sandstones and igneous 

rocks. 

Selected Specimens: 2966B, 4158. 
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Local Abundance and D is t r i bu t i on : occas iona l ; pr imar i ly at exposed, 

higher elevat ions inland but also at maritime loca t ions ; also present in the 

adjacent zones. 

World D is t r i bu t i on : c ircumarct ic to circumtemperate in the Northern 

Hemisphere. Ozenda and Clauzade (1970) suggested that i t might be cosmopol

i t a n , but A. fuscata i s absent from south and central A f r i ca (Magnusson, 

1933), Antarct ica (Dodge, 1973), and northern South America (Her te l , 1971b). 

Magnusson (1929) stated i t was widely d is t r ibu ted in the north temperate zone 

and, wi th in North America i t s e l f , Wetmore (1968) considered i t panboreal and 

Brodo (1968), temperate. However, i t has been reported for the north slope 

of Alaska (Thomson, 1979) and as Thomson pointed out, also S i b e r i a , the 

Canadian A r c t i c Is lands, and Spitzbergen. In the Southern Hemisphere i t has 

been reported from Aus t ra l ia (F i lson & Rogers, 1979), New Zealand (Mart in, 

1968), and Argentina (Grass i , 1950). 

Remarks: The C+ react ion is best seen through the LM in the co r t i ca l 

t issues surrounding the apothecia af ter the spores have been checked. The 

rose-red react ion i s f a in t and ephemeral. A l ternate ly a squamule can be 

placed under the DM on a pieve of f i l t e r paper predotted with C. By squash

ing the squamule and smearing i t across the paper the pos i t ive react ion may 

be observed. 

ACAROSPORA'MACROSPORA (Hepp) B a g l . , Enum. l i c h . L igur ia:396. 1856. 

Myriospora macrospora Hepp, F lecht . Europ. No. 58. 1853. 

Thal lus + areo la te , hardly squamulate. Areoles attached by most of the 

lower surface, 0.5-1.0 mm wide, + contiguous and angles over a 1-2 cm broad 

area, more elongated near the edges; s l i g h t l y shiny; fuscous to dark brown, 

sometimes darker near the margin. 

Apothecia common, 1-4 per areo le , often becoming confluent in older 

areo les , + round, 0.4-1.0 mm. Disc plane, immersed but nearly level with top 



of areorTe, darker than the t h a l l u s , matt. Hymenium 130-150 urn h igh; para

physes s tout , 2.5-3.0 pm wide, coherent; epithecium somewhat orange-brown. 

Spores 24-100 per ascus, s imple, hya l ine , e l l i p s o i d , 9-11 X 5-6 urn. 

Spot Tests: cortex C- . 

Substratum/Habitat: sax ico lous; co l lec ted once on calcareous sandstone 

at a maritime s i t e . 

Selected Specimen: 2979A. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known. 

World D is t r i bu t i on : perhaps circumboreal; Magnusson (1936) suggested that 

A. macrospora was probably circumpolar being known from the Bering S t ra i t 

area and Greenland plus a heavy concentration in the mountains of central and 

northern Europe. 

Remarks: A. macrospora i s reported here as new to the province. 

ALECTORIA Ach. 

Thallus f r u t i cose ; f i lamentous; erect to pendulous; yel lowish-green to 

ye l low. Branches te re te , occasional ly s l i g h t l y compressed. Medulla of . 

loosely interwoven hyphae. Pseudocyphellae conspicuous, fus i form, ra i sed , 

white. 

Ascocarp an apothecium, produced l a t e r a l l y on the branches. Margin l e c -

anorine, e c i l i a t e . Disc brown to black. Spores 2-4 per ascus, s imple, 

e l l i p s o i d , with d i s t i n c t epispore, brown at matur i ty, 20-45 urn long. 

Cor t i co lous , occasional ly t e r r i co lous . 

The genus has been recent ly monographed for North America (Brodo & 

Hawksworth, 1977) which resulted in the separation of B ryo r ia , Pseudephebe, 

and Su lcar ia from A lec to r i a . 



References: Howe (1911a), Motyka (1964) -

(1972), Ahti and Hawksworth (1974), and Brodo 

not recommended, Hawksworth 

and Hawksworth (1977). 

1. Pseudocyphellae absent; ends of branches hooked or cur led 
RAMALINA THRAUSTA (p.640 ) 

1. Pseudocyphellae present; ends of branches not 
hooked or cur led 2 

2. Pseudocyphellae ye l low, f i s su ra l BRYORIA T0RTU0SA(pJ43 ) 

2. Pseudocyphellae whi te, ra ised 3 

3. Medulla C+ red; tha l lus greyish-green A. VANCOUVERENSIS 

3. Medulla C - ; tha l lus yel lowish-green A. SARMENTOSA 

ALECTORIA SARMENTOSA (Ach.) Ach . , L i c h . Univ. :595. 1910. 

Lichen sarmentosus Ach . , K. Vet. Acad. Handl. 16:212. 1795. 

Thal lus f r u t i cose , f i lamentous, pendent, 10-20 cm long. Branches 

s t ra ight to s l i g h t l y tw is ted, +_ terete although major a x i l s expanded and 

f la t tened , dichotomously branched, 0.4-1.0 mm wide narrowing at the ap ices; 

shor t , minor branchlets common towards the ap ices, developing at r ight angles 

to main branches, often +_ blackened at t i p s ; pseudocyphellae common, l i n e a r , 

ra i sed , white; du l l greenish-yel low, chartreuse ye l low, pale yel low. 

Apothecia occas iona l , l a te ra l on f i laments, 0.5-2.5 mm wide. Tha l l ine 

margin th i ck , crenulate, f i n a l l y excluded. Disc f lesh-co loured, darkening, 

concave, f i n a l l y plane. Hymenium 125 urn h igh; epithecium brownish; para

physes coherent. Spores 3 per ascus, e l l i p s o i d , hyaline turning brown with 

a d i s t i n c t epispore, 35-42 X 20-22 urn. 

Spot Tests: medulla C- . 

Substratum/Habitat: co r t i co lous ; co l lec ted on coni fers including Pinus, 

dead Pseudotsuga, and Tsuga. 



Selected Specimens: 4718A, 5236. 

Local Abundance and D is t r i bu t i on : ra re ; in f r ing ing only at the higher 

elevat ions on the western boundary of the CDFD subzone; more common in the 

adjacent zones to the west ( see Figure 6 ) . 

World D is t r i bu t i on : western North America-eastern North America-Europe 

d is junct in the Northern Hemisphere; in the Southern Hemisphere present in 

Pategonia of South America; pr imar i ly boreal but also temperate and a r c t i c 

(Hawksworth, 1972; A h t i , 1964). 

Remarks: The local material i s a l l subsp. sarmentosa; subsp. vex i11 i fe ra , 

which i s usual ly considered a r c t i c with high alpine ou t l i e rs in the Rocky 

Mountains, has been reported from a coastal rock outcrop in V i c to r i a (Brodo 

& Hawskworth, 1977). (The specimen on which th is report i s based has not 

been seen). Subsp. v e x i l l i f e r a i s t y p i c a l l y prostrate on rocky or gravel ly 

s o i l s , up to 15 cm long, with main branches r i g i d , compressed and expanded, 

foveolate or s t r i a t e , and l i t t l e branched. 

Subsp. sarmentosa can a t ta in much greater lengths than measured in the 

few local c o l l e c t i o n s , i . e . 45 cm (Howe, 1911a), 75 cm (Martin & C h i l d , 1972) 

and 80 cm (Hawksworth, 1972). Add i t iona l l y the local material was not abun

dantly f e r t i l e so only a few apothecia were ava i lab le for measurement. The 

spore s i ze i s reported as 23-35(-48) X (12-)15-20(-25) urn; the spores/ascus 

from 2-3(-4) (Brodo & Hawksworth, 1977). 

A. sarmentosa i s not common in the CDFD subzone compared to A. vancouver- 

ens is . See the l a t t e r species for comments. 

ALECTORIA VANCOUVERENSIS (Gyeln.) Gyeln. ex Brodo & D. Hawksw. Opera Bot. 

42:75. 1977. 

Bryopogon vancouverensis Gye ln . , Feddes Repert. 38:245. 1935. 

A lec to r ia vancouverensis Gye ln . , Feddes Repert. 38:245. 1935 (nom. i nva l . ) 



74 



Thai"!us f r u t i cose , f i lamentous, pendent, 15-30 cm long. Branches 

s t ra ight to tw is ted, + terete with major ax i l s expanded and f la t tened, 0 .3-

0.6 mm wide, narrowing at the apices; shor t , minor branches, sometimes devel 

oping at r ight angles to ' the main branches, espec ia l l y towards the apices, 

+ blackened at the t i p s ; pseudocyphellae common to abundant, l i n e a r , , ra i sed , 

s t ra ight to twisted around the branches, white; deep green to greyish green. 

Apothecia occas iona l , l a te ra l along main branches, 1.5-3.5 mm wide. 

Thal l ine margin t h i ck , crenulate, f i n a l l y excluded. Disc f lesh-co loured, 

often brown spotted, darkening, concave, f i n a l l y plane to i r r egu la r l y convex. 

Hymenium 110 urn high; epithecium brownish; paraphyses coherent. Spores 3 

per ascus, e l l i p s o i d , hyal ine turning brown with a d i s t i n c t epispore, 28-35 

X 18-20 urn. 

Pycnidia common on f e r t i l e thai 1 i , b lack; pycnospores hya l ine, c y l i n d 

r i c a l , 6-8 X 0.8 urn. 

Spot Tests: medulla C+ red (usual ly qu ick l y ) , pers is tent . 

Substratum/Habitat: co r t i co lous ; on trunks and branches of con i fe rs . 

Selected Specimens: 1819, 2407A. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone espec ia l l y at higher elevat ions in land, also present in the 

adjacent zones but not as common (see Figure 7). 

World D is t r i bu t i on : western North American endemic; known from C a l i -

forn ia to Prince Rupert, B r i t i s h Columbia (Brodo & Hawksworth, 1977);oceanic 

Remarks: Only a few f e r t i l e specimens were co l lec ted of th is species. 

Although the few apothecia examined consis tent ly had 3 spores per ascus 

the number t y p i c a l l y ranges from 2-4 spores per ascus according to Brodo 

and Hawksworth (1977). 

A. vancouverensis and A. sarmentosa are very s im i la r species, read i ly 

separated by the C+ spot test of the former. Brodo and Hawksworth (1977) 
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pointeePout that A. vancouverensis also tends to have branches of uneven d ia 

meter that are twisted with a dense and compact medulla and a greyish-green 

colour while A. sarmentosa tends to have even branches with a lax medulla 

and a straw-yellow co lo ra t ion . Unfortunately, .'intermediates ex i s t . 

ARTHONIA Ach. 

Thallus crustose, usual ly very th in and l i t t l e developed, sometimes 

immersed in substratum. 

Ascocarp a round to i r r egu la r l y branched pseudothecium, often immersed 

in t ha l l us . Margin absent. Asci globose to broadly c lava te , b i tun icate . 

Spores 8 per ascus, commonly hyal ine, fusiform to ovoid, usual ly 1-, 2 - , or 

3-septate but sometimes up to 8-spptate; often with one c e l l enlarged. 

Mainly co r t i co lous - l i gn i co lous , occasional ly saxicolous. 

Arthonia i s in need of rev i s ion . 

References: Redinger (1936-38), Wi l ley (1890). 

1. Saxicolous 2 

1. Cort icolous or l ign ico lous 4 

2. Spores 1-septate A. LAPIDICOLA 

2. Spores 2- or more septate 3 

3. Spores 3- to 5-septate; apothecia <-0.5 mm; 
in the marine Verrucaria zone A. PHAEOBAEA 

3. Spores 2-septate; (host)apothecia > 0.5 mm; 

often, maritime, but not in the Verrucaria zone A. INTEXTA 

4. Spores 1-septate 5 

4. Spores 2- or more septate 6 



5. Pseudothecia becoming elongate, sometimes branched, 
b lack; spores 16-21 X 5-8 urn . .• A.,DISPERSA 

5. Pseudothecia + round, reddy brown to brownish; 

spores 8-10 X 2.5-3.0 urn A. CARNEORUFA 

6. Spores 5- to 6-septate ARTHOTHELIUM ILICINUM (p. 96 ) 

6. Spores 2- to 4-septate 7 

7. Pseudothecia branched, elongate; hypothecium 

l ight -co loured (fulvous to l i gh t brown) 8 

7. Pseudothecia round to e l l i p t i c a l ; hypothecium black A. ASPERSA 

8. Pseudothecia + s t e l l a t e ; spores 3-septate, 
c e l l s + equal length A. RAD I AT A 

8. Pseudothecia elongate, not or only s l i g h t l y 
branched; spores (3-)4-septate, one enlarged 
end c e l l A. POLYGRAMMA 

ARTHONIA ASPERSA Le igh t . , Ann. & Magaz. Nat. H i s t . , ser . 2, 18: 322. 1856. 

Thallus crustose, smooth to scur fy ; whi t ish grey. 

Pseudothecia common, + scat te red, sess i l e to somewhat immersed, (0.3-) 

0.5-0.7 (0.9) mm wide. Excip le absent. Disc b lack, matt to shiny, round to 

s l i g h t l y i r r egu la r . Hymenium 45 urn h igh, brownish; epithecium black; hypo

thecium black, 30 urn high; asci ovo id, b i tun ica te . Spores 8 per ascus, hya

l i n e , ovoid, (2-) 3-septate with enlarged end c e l l , 12-13 X 4-5 urn (see 

Figure 8) . 

Substratum/Habitat: co r t i co lous , co l lec ted once on Abies sp. and once 

by Szczawinski (UBC) from an unnamed con i fe r . 

Selected specimen: 5021A. 

Local Abundance and D is t r i bu t i on : absent from the CDFD subzone; two 

co l lec t ions (one Szczawinski 's) from the CDFW subzone. 

Remarks: The hymenium of A. aspersa i s usual ly reported as IKI+ blue-

green (Ridinger, 1936-38; Smith, 1918). A. arthonioides (Ach.) A.L.Sm. i s 

s i m i l a r , with a black hypothecium and a hymenium which i s IDI+ red. That 
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Fiqure 8. Selected spores of Arthonia, Arthothel ium, and Artho-
pyrenia. Co l lec t ion numbers of specimens are given in brackets. 

A. Arthonia aspersa (5021) 

B. Arthonia carneorufa (2637E) 

C. Arthonia dispersa (2158B) 

D. Arthonia intexta (5375) 

E. Arthonia l ap id i co la (2247) 

F. Arthonia phaeobaea (3269) 

G. Arthonia polygramma (119) 

H. Arthonia radiata (1790) 

I. Arthonthelium i l i c inum (111) 

J . Arthonthelium macounii (1243C) 

K. Arthothelium c f r . spectabi le (1196) 

L. Arthopyrenia antecellans (591) 

M. Arthopyrenia bi formis (2896) 

N - Arthopyrenia c f r . car in th iaca (4060) 

0. Arthopyrenia halodytes (5184) 

P. Arthopyrenia padi (3189B) 

Q. Arthopyrenia plumbaria (1535). 
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species-, however, has a much better developed tha l lus which i s th ick ish and 

becomes granular- leprose (Ozenda & Clauzade, 1970; Redinger, 1936-38). 

ARTHONIA c f r . CARNEORUFA W i l l . , Int. Stud. L i ch . Suppl . :52. 1887. 

Thallus crustose; e f fuse, of scat tered, minute granules, almost pulver

u lent ; greenish. 

Pseudothecia adnate, scat tered, 0.1-0.4 mm wide. Disc round, plane to 

s l i g h t l y convex, reddish-brown, almost t ranslucent. Hypothecium l i gh t 

yel lowish to l i gh t orange-brown; epithecium hyal ine to fu lvous; paraphyses 

coherent, branched, and anastomosed; hymenium 40 urn h igh, hyal ine. Spores 

8 per ascus, hya l ine, 1-septate, ovoid, not to s l i g h t l y constr ic ted at 

septum with the c e l l s e i ther equal in s ize or one s l i g h t l y wider with the 

other narrower and elongated, 8-10 X 2.5-3.0 urn (see Figure 8) . 

Spot Tests: hymenium IKI+ orange-red; epithecium K-. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Thuja twigs. 

Selected Specimen: 2637E. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t i on poorly known, 

co l lec ted only in the CDFD subzone. 

World D is t r i bu t i on : western North American endemic; described from 

material co l lec ted in Washington Te r r i t o r y , ac tua l ly Oregon (Wi l ley , 1887) 

and not Washington as reported in Fink (1935); not reported s ince . 

Remarks: The local material seems c losest to A. carneorufa for which 

there are no complete descr ip t ions . Fink (1935) described th is species as 

having equal -ce l led spores. The local material has both equal and unequal-

ce l led spores mixed together. 

Several European species seem very s im i l a r . A. spadicea Leight. i s 

c lose but has a K+ v i o l e t epithecium. A l la r thon ia e x i l i s (Floerke) Sandst. 

i s also close but has black ascocarps and a brown epithecium, which may be 

jus t an inso la t ion e f fec t . 



A. r 'carneorufa i s reported ten ta t ive ly here as new to the province. 

ARTHONIA DISPERSA (Schrad.) N y l . , L i c h . Scand.:261. 1861. 

Opegrapha dispersa Schrad. , Anna!, des Botan. , 22. Stuck, 86. 1797. 

Thallus crustose; very th in and smooth to s l i g h t l y cracked around asco

carps; medium grey, greenish-grey. 

. Pseudothecia common, usual ly scat tered, immersed, even with t h a l l u s , 

round becoming elongated often with short branches, 0.3-0.8 mm long and 

0.1-0.2 mm wide. Margins absent. Disc plane, + shiny, black. Hymenium 40-

50 urn h igh, fulvous to l i gh t brown or mott led; epithecium dark reddish brown 

to brown-black; hypothecium l i gh t brown to + absent. Asci ovo id, b i tunicate 

Spores (6-)8 per ascus, hyaline turning brown, 1-septate, c e l l s usual ly 

equal in length but one often broader, (13-)16-21 X 5-8 urn (see Figure 8 ) . 

Spot Tests: hymenium IKI+ blue; epithecium K-.' 

Substratum/Habitat: co r t i co lous ; co l lec ted three t imes, twice on Alnus 

and once on Pseudotsuga. 

Selected Specimens: 2158B, 4049B. 

Local Abundance and D is t r i bu t i on : infrequent; inland throughout the sub 

zone; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : circumtemperate (Ozenda & Clauzade, 1970). 

Remarks: The local material corresponds rather well to var. excipienda 

(Nyl.) O l i v i e r , which i s character ized by larger spores that turn brown 

(Duncan, 1970). Redinger (1936-38) pointed out that th is var iety usual ly 

has longer (up to 1.5 mm long) and wider (up to 0.5 mm wide) ascocarps but 

the loca l pseudothecia were the typ ica l s ize for the species. The usual 

spore s ize of A. dispersa i s 10-13 X 4-5 urn. 

A. dispersa i s reported here as new to the province. 



ARTHONIA INTEXTA Almqu., Kg l . Svensk. Vetenck. Handl. 17(6):60. 1880. 

Bacid ia biseptata Magn., Bot. Not. 1942:6. 1942., nom. i l l eg. 

Bacidia petsamoensis (Vain.) Magn., Ark. Bo t . , ser . 2, 2(2):143. 

1952., nom. i11 eg. 

Diplophragnmia petsamoensis V a i n . , L ien . Fenn. 4:472. 1934., nom. i11 eg. 

Thallus absent. Host tha l lus crustose, th in to commonly t h i ck , cracked-

areo la te , areoles usual ly verruculose; l i gh t grey. 

Pseudothecia +_ absent. Host apothecia common, + round, abundant, ad-

nate, cons t r i c ted , scattered to grouped and then somewhat conf luent , 0.5-1.2 

mm wide. Proper margin en t i r e , even, + shiny, b lack, excluded ear l y . Disc 

plane to s l i g h t l y convex, b lack, sometimes almost tuberculate, black. Hypo-

thecium hyaline to fu lvous, th i ck ; epithecium brown to sometimes b lue-b lack; 

excipulary t issue bright b lue; hymenium 50 urn high, hyaline to fu lvous; 

paraphyses simple to s l i g h t l y branched, coherent i n water. Spores 6 (-8) 

per ascus, hya l ine , e l l i p s o i d to ovoid, 2-septate, with c e l l s + equal or one 

end c e l l narrower and longer, 12-15 X 4.5-5.0 urn (see Figure 8 ) . 

Spot Tests: tha l lus C - , P - , Kĵ  s l i gh t ye l low, epithecium C - ; hymenium 

IKI+ ye l low; upper hypothecium IKI+ blue. 

Substratum/Habitat: sax ico lous; co l lec ted once on calcareous sandstone 

in the suprahaline zone. 

Selected Specimen: 5375. 

Local Abundance and D is t r i bu t i on : ra re ; not co l lec ted in the CDFD sub-

zone, co l lec ted only the CH zone. 

Remarks: A. intexta i s a very reduced, pa ras i t i c ascomycete lacking 

ascocarps of i t s own. It i s pa ras i t i c on the apothecia of l i chens , s p e c i f i 

c a l l y on Lec ide l la species (Her te l , 1969a). The tha l lus descr ip t ion above 

belongs to that of the host Lec ide l la s p . , the spore descr ip t ion belongs to 



the Arthonia. The paras i t i zed tha l lus and apothecia are remarkably cons is 

tent ; the holotypes of Bacid ia biseptata and Diplophragmnia petsamoensis were 

both examined and are essen t ia l l y ident ica l with each other as well as with 

the loca l mater ia l . The parasi te Arthonia causes no obvious external d i s 

ruption of the host and blends very wel l with the hymenial t issues of the 

host. The apparent resu l t ing l ichen strongly resembles a Bacidia ( tha l lus 

crustose; ascocarps l ec ide ine , b lack; spores several septate) a lbe i t with a 

very unusual spore septation for that genus. Indeed the "hybr id" L e c i d e l l a - 

Arthonia has been described twice as a Bacidia by very competent l i cheno lo-

g is ts as well as placed in i t s own genus. I f emphasis i s given to the un

equal -ce l led spores and IKI+ yel low hymenium then one i s confronted by the 

apparent paradox of an Arthonia with a wel1-developed exc ip le . 

Addi t ional co l lec t ions of th is Arthonia have been made in B r i t i s h 

Columbia since the o r ig ina l co l l ec t i on connected with th is study. They are 

also from maritime s i tes in the Spruce/Fog subzone of the Coastal Hemlock 

zone. In Europe the species i s known from a rc t i c -a lp i ne s i t ua t i ons . 

A. intexta i s reported here as new to the province. 

ARTHONIA LAPIDICQLA (Tayl . ) Branth & Ros t r . , Bot. Tidssk. 3:245. 1869. 

Lecidea l ap id i co la (Tayl.) Zah lb r . , Natur l . Pf lanzenfami1. , 1. 

Te i l Abt. 1, 91. 1903. 

Thallus crustose; i r r egu la r , very t h i n , conforming to the substratum 

being + continuous on shale but of separate granules on sandstone; dark grey, 

brown-grey. 

Pseudothecia abundant, scattered to c lustered and then + conf luent , 

adnate, 0.3-0.7 mm wide. Disc round and convex to oval or i r regu la r and only 

s l i g h t l y convex; smooth to s l i g h t l y tuberculate; black to dark red-brown; 

epruinose. Hypothecium orange-brown to medium brown; epithecium brown-black 



to medium brown; paraphyses coherent, branched and anastomosed; hymenium 50-

60 urn high, hyaline to more commonly fulvous with or without brownish 

patches. Spores 8 per ascus, hya l ine , 1-septate, ovo id, + constr ic ted at 

septum with one c e l l usual ly d i s t i n c t l y wideband narrow c e l l occasional ly 

also elongated, 12-18 X 4.5-6.0 urn (see Figure 8) . 

Spot Tests: tha l lus C - , KC-, K-, P - ; hymenium IKI+ orange-red. 

Substratum/Habitat: sax ico lous; co l lec ted twice on sandstone and once 

on sha le ; a l l co l lec t ions from the supra l i t t o ra l zone of ocean s i t e s . 

Selected Specimens: 2247B, 2906C. 

Local Abundance and D is t r i bu t i on : infrequent; apparently at ocean s i tes 

only wi thin the CDFD subzone but th is may be an a r t i f a c t of the few c o l l e c 

t ions . 

World D is t r ibu t ions : circumtemperate and also perhaps circumboreal in 

the Northern Hemisphere. 

Remarks: A. l ap id i co la i s reported here as new to the province. 

ARTHONIA PHAEOBAEA (Norm.) Norm., Flora 52:525. 1869. 

Segest re l la phaeobaea Norm., Kg l . Norske Vidensk.-Selsk. S k r i f t . 5:367. 1868. 

Thallus crustose, i r r egu la r , up to 7 cm broad, usual ly very t h i n , 

smooth, and shiny, occasional ly th icker and rimose; deep grey, brownish-grey 

sometimes with purple t i n t s . 

Pseudothecia usual ly scarce, sometimes absent; scat tered, s e s s i l e , 

0.1-0.3 mm wide. Margin absent. Disc round,-plane, black or brown-black, 

occasional ly roughened. Epithecium brown-black; asci c lava te , b i tun ica te . 

Spores 8 per ascus, hya l ine, gelatinous halo present, ( l - ) 3 - to 5-septate, 

e l l ipso id-ob long but often the end one or two c e l l s broader, 16-25 X 5-8 urn 

(see Figure 8) . 

Pycnidia often present, sometimes abundant, immersed, appearing as a 



"pucker" on the surface of the t ha l l us . Pycnospores hya l ine , c y l i n d r i c a l , 

5 X 1.5-2 urn. 

Spot Tests: hymenium IKI+ red, K-.' 

Substratum/Habitat: sax ico lous; on igneous rocks in the lower part of 

the sup ra l i t t o ra l zone, both with Verrucaria maura and above. 

Selected Specimens: 2590B, 3269. 

Local Abundance and D is t r i bu t i on : infrequent; maritime at the very south 

and north of the CDFD subzone, which i s probably a re f l ec t i on of the lack of 

igneous rocks throughout most of the Gulf Islands and adjacent Vancouver 

Island por t ion ; known also from the Spruce/Fog subzone of the CH zone. 

World D is t r i bu t i on : western North America-eastern North America-Europe 

d is junc t ; very l i k e l y to eventual ly be reported from eastern Asia in the 

future. 

Remarks: A. phaeobaea was reported as new to the province in Noble • 

(1978) .as a resu l t of th is study and other co l l ec t i ons . 

ARTHONIA POLYGRAMMA N y l . , Acta Soc. Sc ient . Fennic. 7:480. 1863. 

OR Annal. Science. Nat . , Botan. , ser . 4, 20:230. 1863. 

Thallus crustose, th?in but s l i g h t l y cracked, approaching scur fy ; pale 

greenish grey, medium grey, or brownish. 

Pseudothecia common, + scat tered, immersed, level with the substratum, 

i r regu la r l y elongate often with short to medium branches to nearly s t e l l a t e , 

0.5-1.2 mm long and 0.1-0.2 mm wide. Margins absent, but tha l lus often 

cracked around edge of ascocarps and giv ing the appearance of a possible 

margin. Disc immersed, plane, brown to reddish brown to blackening. Hymen

ium 70 urn h igh, hya l ine- fu lvous; epithecium l i gh t brown to i n d i s t i n c t ; hypo-

thecium reduced, coloured l i k e hymenium; asci ovo id, b i tun ica te . Spores 

8 per ascus, hya l ine , narrow obovoid, (3-)4-septate with one large c e l l at 



the widest end, (17-)l9-22 X 6-7 urn (see Figure 8 ) . 

Spot Tests: hymenium IKI+ blue; epithecium K-; tha l lus K+ yel low-orange, 

C- . 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Alnus. 

Selected Specimen: 119. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t i on poorly known. 

World D is t r i bu t i on : probably western North American endemic; described 

from C a l i f o r n i a , not reported since except for Fink (1935) who also l i s t s i t 

from F lo r i da . This seems un l i ke l y . 

Remarks: The ascocarp shape i s reminiscent of A. radiata var. opegraphia 

(var. angustata in Hasse, 1913) but the spores are d i s t i n c t l y clavate with 

one large end c e l l and the hymenium i s IKI+ blue. 

A. polygramma seems very s im i la r to the European spec ies , A. fu l ig inosa 

(Turn. & Borr.) F lo t . which, however, has an IKI+ orange hymenium. Both 

these species are whit ish-grey pruinose on the tha l lus and ascocarps. The 

type of A. polygramma was examined and although the spores were the same and 

the pseudothecia very s im i l a r to the loca l co l l ec t i on the tha l lus of the 

type was d i s t i n c t l y 1 chalky-pru inose 1 and the ascocarps also l i g h t l y 

pruinose. Although pruinosi ty i s often a constant species character in 

l i chens , the expression of the character is var iab le . In th is case i t i s 

f e l t that the f e r t i l e characters outweigh the vegetative character. It 

should also be noted that Zahlbruckner (1921-40) l i s t s a var. denudata Ny l . 

The problem requires further study supplemented with the co l l ec t i on of more 

local mate r ia l ; an examination of A. fu l ig inosa i s also necessary. 

ARTHONIA RADIATA (Pers.) A c h . , Kg. Svenska Vetensk.-Akad. Nya Hadl.:131.1808. 

Opegrapha radiata P e r s . , Neue Annal. Botanik, 1. Stuck, 29, Tab. 2 , f i g . 33. 

1794. 



Thallus crustose, t h i n , shiny, medium grey. 

Pseudothecia common, + scat tered, 0.6-1.3 mm wide. Margin absent. Disc 

plane, subsessi le to s e s s i l e , i r regu la r l y round to commonly + s t e l l a t e with 

numerous,radiate, short branches. Hymenium 55-65 jjm high, fu lvous; epi thec

ium i nd i s t i nc t to grey-brown or dark brown; hypothecium narrow, l i gh t brown; 

asci ovo id , b i tun icate . Spores 8. per ascus, hya l ine, e l l i p s o i d . t o s l i g h t l y 

ovoid, 3-septate with four c e l l s of equal length with two often s l i g h t l y 

wider, (13-)15-17 X 5-6 urn (see Figure 8) . 

Spot Tests : tha l lus K+ yel low; hymenium IKI+ b lue, or + red in one 

specimen; epithecium K-. 

Selected Specimen: 1790. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Alnus although 

several very small thai 1i present as admixtures in other co l l ec t i ons . 

Local Abundance and D is t r i bu t ion : infrequent; d i s t r i bu t ion poorly known, 

not co l lec ted in the adjacent zones. 

World D is t r ibu t ion : circumtemperate; reported from Europe, North 

America, China (Redinger (1936-38), and India (Schubert & Klement, 1966) in 

the Northern Hemisphere; reported from New Zealand (Mart in, 1966) and 

Aus t ra l i a (Weber & Wetmore, 1972) in the Southern Hemisphere. 

ARTHOPYRENIA Mass. 

Thal lus crustose, often +_ immersed within the substratum. Phycobiont 

present or absent. 

Ascocarp a pseudothecium or a perithecium, immersed or s e s s i l e , black. 

Asci b i tun icate . Pseudoparaphyses persistent or ge l a t i n i z i ng . Spores un i -

ser ia te or massed in an ascus, usual ly hyal ine, 1- to septate with one c e l l 

often la rger . 

Usual ly cor t ico lous on smooth bark. 



Arthopyrenia i s a la rge , polymorphous genus which i s current ly being 

divided into severa l , smal ler , more natural genera, i . e . Anisomeridium, 

Acrocordia, e tc . Poelt (1973) c l a s s i f i e d these segregate genera in a com

p le te ly d i f fe rent order than that of Arthopyrenia. The fundamental work 

pr imar i ly responsible for the segration, Harr is (1975), has not been pub l ish

ed in i t s en t i re ty . Since th is work i s not read i ly ava i lab le for study, the 

loca l species have been retained in Arthopyrenia sens, lat .a l though mention 

i s made of recent,or possible future t rans fers . 

References: Swinscow (1965, 1970), Harr is (1973, 1975). 

1. L i t t o ra l zone, on barnacles A. HALODYTES 

1. Cort icolous or sax ico lous, but not in the l i t t o r a l zone 2 

2. Saxicolous A. CARINTHIACA 

2. Cort icolous 3 

3. Spores > 25 urn long A. ANTECELLANS 

3. Spores < 25 urn long 4 

4. Spores almost 3-septate, 1-septate spores with 
mid-lumina const r ic t ions or wal l - th ickenings A. PLUMBARIA 

4. Spores only 1-septate, lack ing med-lumina 
const r ic t ions or thickenings 5 

5. Asci c y l i n d r i c a l ; paraphyses pers i s ten t ; spores 
unconstr icted at septum, widest c e l l a lso longest 
c e l l , un iser ia te A. BIFORMIS 

5. Asci pyr i form; pseudoparaphyses pers is tent or 
g e l a t i n i z i n g ; spores cons t r i c ted , widest c e l l 
not the longest c e l l , massed in ascus A. PADI 

ARTHOPYRENIA ANTECELLANS (Nyl.) A r n . , Flora 53: 485. 1870. 

Verrucaria antecel lans N y l . . Flora 49:86. 1866. 

Thal lus crustose; exophloedia l , very t h i n , + smooth; pale grey-brown. 



Pseudothecia abundant, scattered to c lus te red , subsess i le , 0.1-0.25 mm 

wide, with a shiny involucre l lum, part of which remains as a black r ing on th 

tha l lus a f ter the rest of the ascocarp d is in tegra tes . Pseudoparaphyses ge la 

t i n i z i n g . Asci pyr i form, b i tun ica te . Spores 8 per ascus, massed, hyaline 

(but browning when overmature), 1-septate, s l i g h t l y constr ic ted at septum, 

c e l l s unequal with a pointed, short but wide apical c e l l and an elongated and 

narrower, blunt end c e l l , 27-35 X 7.5-10.5 urn (see Figure 8 ) . 

Pycnidia s l i g h t l y larger than pe r i t hec ia , 0.2-0.3 mm, p a r t i a l l y covered 

by fragments of the t h a l l u s , shiny, b lack; pycnospores hya l ine , e l l i p s o i d , 

3-4 X 2.0-2.5 urn. 

Spot Tests: tha l lus not tes ted. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on twigs of Holodiscus. 

Selected Specimen: 591B. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t i on poorly known, c o l l 

ected only on the southern Gulf Is lands, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North America-eastern North America-Europe 

d is junc t ; oceanic-temperate (Har r i s , 1975). 

Remarks: The pycnidia described above were found on s im i l a r l y coloured 

thai 1i which were near but not intermixed with the ascocarps. Harr is (1975) 

described- the pycnospores as rod-shaped, only 1 urn wide, so there i s a possib 

i l i t y the above belong to another species. 

Other di f ferences with Har r i s 1 descr ip t ion of A. antece l lans, probably 

resu l t from the small amount of the loca l mater ia l . These di f ferences i n 

clude paraphyses which are usual ly pers is tent and spores that become 3-septat 

with age. 

ARTHOPYRENIA BIFORMIS (Borr.) Mass., Framm. L i ch . : 26 . 1855. 

Verrucaria biformis B o r r . , S u p p l . E n g l . Bot. l : p l . 2617, f . 1. 1831. 



Anisomer,idium biforme (Borr.) R. C. Ha r r i s , publ icat ion information not a v a i l 

ab le. 

Thal lus crustose; t h i n , smooth, par t ly endophloedial; pale grey. 

Per i thec ia abundant, scat tered, sess i l e to p a r t i a l l y subsess i le , 0.3-0.5 

mm wide with a +_ steep-sided shiny, black involucre l lum, part of which re 

mains as a black r ing on the tha l lus a f ter the rest of the ascocarp d i s i n t e 

grates. Paraphyses simple to s l i g h t l y branched, pers is tent . Asci + c y l i n d r i -

c a l , b i tun ica te . Spores 8 per ascus, + un ise r ia te , hya l ine , 1-septate, not 

const r ic ted at septum, c e l l s equal to s l i g h t l y unequal o r , i f unequal, then 

wider c e l l a lso the longest c e l l , ends + pointed, 12-13 X 5-6 urn (see Figure 

8) . 

Spot Tests: tha l lus K+ fa in t ye l low. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Quercus and once on 

Pseudotsuga. 

Selected Specimens: 289G, 6463B. 

Local Abundance and D i s t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

concentrated in the southern part of the CDFD subzone, not co l lec ted in the 

adjacent zones. 

World D i s t r i bu t i on : probably circumtemperate but very widely d i s t r i bu ted ; 

in the Northern Hemisphere known from Europe, North America, China, Ind ia , 

Bermuda and the West Indies; in North America probably absent from the Rocky 

Mountains but widely d is t r ibu ted in temperate la t i tudes otherwise; also known 

from the Southern Hemisphere in New Zealand and South America (Har r i s , 1975). 

Remarks: Recently t ransferred to Anisomen'diurn. 

ARTHOPYRENIA c f r . CARINTHIACA J . S t e i n , Oesterr. Botan. Ze i t sch f t . 63:335. 

1913. 

Anisomendiurn c f r . carinthiacum ( J . Stein) R.C. Har r i s , ined. 



Thai!us crustose; very t h i n , varying from very f i ne l y rimose-cracked to 

almost fa r inose; medium grey to dark grey. A lga: Trentepohlia (? ) . 

Per i thec ia adnate, scat tered, minute, less than 0.1 mm wide, black. 

Paraphyses g e l a t i n i z i n g . Spores 8 per a s c i s , massed, hyaline to l i gh t brown

i s h , 1-septate with one c e l l s l i g h t l y longer and narrower than the other, 

sometimes constr ic ted at the septum, 16-18 X 6-7 urn (see Figure 8 ) . 

Spot Tests: tha l lus not tested. 

Substratum/Habitat: sax ico lous; co l lec ted once on a loose cobble (HC1-), 

but of very sof t mater ia l . 

Selected Specimen: 4060. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t i on poorly known, C O I T 

lected once in the Highlands in the southern part o f the CDFD subzone, not 

co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North America-eastern North America-Europe 

d is junc t . 

Remarks: This species was f i r s t ten ta t ive ly referred to A. sax ico la Mass. 

however, the per i thec ia of that species have been described as immersed and 

the spores as a l i t t l e l a rge r , 21-23 X 8-11 urn (Duncan, 1970). Furthermore, 

Hawksworth et a l . (1980) stated that i t may be referred in the future to 

Pyrenocollema ind icat ing i t contains blue-green algae. The local material 

de f i n i t e l y contains a eucaryotic alga although the exact genus i s not ce r ta in . 

A. inconspicua Lahm, another European species, has smaller spores, 12-16 X 4-6 

urn, but i s a s t r i c t ca l c i co le (Ozenda & Clauzade, 1970). A. car in th iaca i s 

sometimes described as a ca l c i co le although Harr is (1975) stated otherwise. 

The loca l material d i f f e rs in a number of respects from A. car in th iaca which 

often has a d i s t i n c t black hypothal lus, per i thec ia 0.3-0.3 mm wide, and per

s is ten t paraphyses (Har r i s , 1975). 

A l l previous records of A. car in th iaca in North America have been in the 

eastern United States. It i s reported ten ta t ive ly here as new to the province 



ARTHOPYRENIA HALODYTES (Nyl.) A r n . , Ber icht . Bayer. Bot. Gese l lsch . 

1Supplement, 121. 1891. 

Verrucaria halodytes N y l . , Memoir. Soc. Scienc. Nat. Cherbourg 5:142. 1857. 

Arthopyrenia s u b l i t o r a l i s (Leight . ) A r n . , Ber ich t . Bayr. Bot. Gese l lsch. 1, 

Anhang:121. 1891. 

Paraphysothele halodytes (Nyl.) K e i s s l . , Rabh. K r y p t . - F l . 9, A b t . I , 

Te i l 2:149. 1936. 

Pyrenocollema halodytes (Nyl.) R. C. Ha r r i s , ined. 

Thai 1 us crustose; immersed in substratum. 

Per i thec ia abundant, scattered to c lus te red , sess i l e to immersed, 

0.1-0.3 mm wide, usual ly with a sh iny, b lack, carbonized, rounded to i rregu 

l a r involucrel lum which i s sometimes absent or reduced in immersed pseudo-

thec ia . Ost io le occasional ly v i s i b l e as a s ing le apical depression. Para

physes present, i r regu la r l y entangled. Spores 8 per ascus, hya l ine , oblong 

e l l i p s o i d , 1-septate with one c e l l broader, th in -wa l led , often d i f f i c u l t to 

observe outside ascus, 14-21 X (5-)6-8 urn (see Figure 8 ) . 

Spot Tests: tha l lus not tes ted. 

Substratum/Habitat: pr imar i ly on Balanus sp. (barnacles), in the l i t t o r 

al zone at beaches. 

Selected Specimens: 5812, 5815. 

Local Abundance and D is t r i bu t i on : occas iona l ; (This species was over

looked in the i n i t i a l co l lec t ions but subsequent checking showed i t to be 

present at most beach s i tes in the subzone - abundance should probably be 

frequent) ; res t r i c ted to maritime s i t e s . 

World D is t r i bu t i on : western North America-eastern North America-Europe 

eastern Asia d is junct in the Northern Hemisphere (see Figure 70), a lso wide 

spread in the Southern Hemisphere (Santesson, 1939); often described as cos 



mopolitan but absent from t rop ica l and a r c t i c shores; marine. 

Remarks: According to Santesson (1939), A. halodytes i s a t ru l y c a l c i c o l 

ous species found in the l i t t o r a l zone on limestones or s h e l l s . He i den t i f i ed 

61 species of molluscs and c i r r ipeds as substrata, including s n a i l s , l impets, 

and barnacles. Swinscow (1965a) and Harr is (1975) noted that A. halodytes i s 

also e p i l i t h i c on ac id ic rocks. The tha l lus is smooth, sometimes shiny, t h i n , 

yellow-brown to black-brown. On calcareous substrata the tha l lus is mainly 

endo l i th i c . Hawksworth et a l . (1980) stated that A. s u b ! i t o r a l i s , which has 

often been included recent ly in A. halodytes, "may be d i s t i n c t " . 

This species may be referred to Pyrenocollema in the future. 

ARTHOPYRENIA PADI Rabenh., L i ch . Eur . , fasc . 14. No. 390. 1858. 

Thal lus crustose; t h i n , mainly endophloedal; greyish-brown. 

Pseudothecia per i thec ia -1 ike , abundant, scat tered, subsess i le , 0.1-0.2 mm 

wide, covered by a p a r t i a l l y v i s i b l e , shiny, black involucrel1 urn, Ost io le 

occasional ly v i s i b l e as a s i ng le , apical depression. Pseudoparaphyses i r regu

l a r , many-septate, ge la t i n i z ing or pers is tent . Asci pyr i form, b i tun icate . 

Spores 8 per ascus, massed, hyal ine, ob long-e l l i pso id , 1-septate, eventual ly 

constr ic ted at the septum, one ce l l .broader than the other, ends grounded, 

14-21 X 4-6 urn (see Figure 8) . 

Spot Tests: tha l lus not tested. 

Substratum/Habitat: co r t i co lous ; co l lec ted on Alnus, Holodiscus, and 

Acer macrophyllum. 

Selected Specimens: 1731, 3189B. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : perhaps circumtemperate in the Northern Hemisphere; 

according to Harr is (1975), i t . i s uniformly d is t r ibu ted from coast to coast 
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in the northern s ta tes ; also present in the Southern Hemisphere. 

Remarks: This species i s commonly ca l l ed A. punctiformis Mass. To avoid 

nomenclatural problems Harr is (1975) suggested using A. padi instead. 

ARTHOPYRENIA PLUMBARIA (St izenb.) R. C. Har r i s , ined. 

Verrucaria plumbaria S t i zenb . , Erythrea 3:44. 1895. 

Porina plumbaria (St izenb.) Hasse, Contr. U.S. Na t l . Herb. 17:12. 1913. 

Thal lus crustose; endophloedal. Algae present. 

Pseudothecia per i thec ia -1 ike , abundant, scat tered, with shiny, black 

involucrel lum, 0.2-0.4 mm wide. Apical pore usual ly d i s t i n c t . Asci c y l i n 

d r i ca l to narrowly ovate or obovate, b i tun ica te . Paraphyses + simple, 

s lender, f ree , pers is tent . Spores (4-)8 per ascus, un iser ia te to b i se r i a t e , 

hya l ine, +_ oblong-el 1 ipso id , 1-septate, constr ic ted at central septum, also 

spore wall const r ic ted mid-lumina of both c e l l s or wall thickened mid-lumina, 

15-20 X 4-6.5 jum (see Figure 8). 

Spot Tests: tha l lus not tested. 

Substratum/Habitat: co r t i co lous ; co l lec ted twice on Pseudotsuga; also 

one co l lec t ion of J . Macoun (UBC) on 'w i ld cher ry ' . 

Selected Specimens: 1535, 2417. 

Local Abundance and D is t r i bu t ion : infrequent; d i s t r i bu t ion poorly known; 

rather an inconspicuous species, probably more common than the few c o l l e c 

t ions ind icate . 

World D is t r i bu t ion : western North American endemic (see Figure 55); from 

southern Ca l i f o rn ia to the Queen Charlotte Is lands, B r i t i s h Columbia; never 

very far inland according to Harr is (1975) but reported as widespread on 

" i n t e r i o r " Pseudotsuga (Funk, 1980). 



Remarks: Reported as very common on the bark of healthy, young 

Pseudotsuga (Funk, 1980). 

ARTHOTHELIUM (Nyl .) Zahlbr. 

Thallus and ascocarps as in Arthonia. Spores submuriform to muriform, 

general ly larger than in Arthonia. 

The North American species are in need of review since Wi l ley (.1890) 

i s the most recent treatment. Several species have been described from Cal i 

form'a by Nylander and these need to be re-evaluated; th is may well a f fect 

the understanding of the local f l o r a . 

References: Redinger (1936-38), Wi l ley (1890), Coppins and James (.1979) 

1. Apothecia reddish-brown to b lack; epithecium 
K+ purple-red A. MACOUNII 

1. Apothecia b lack; epithecium K- 2 

2. Spores not usual ly muriform, 5- to 6-
septate with a large end c e l l ; epithecium 
reddish-brown; hymenium IKI+ blue A. ILICINUM 

2. Spores muriform; septa evenly spaced, 
no enlarged end c e l l ; epithecium black; 
hymenium IKI+ orange-red A. c f r . SPECTABILE 

ARTHOTHELIUM ILICINUM (Tayl . ) P. James, Lichenologist 3:97. 1965. 

Arthonia i l i c i n a T a y l . , Flora Hibernica 2:105. 1836. 

Thallus crustose; t h i n , smooth, nearly transparent and g lossy ; green to 

greenish-grey. 

Pseudothecia abundant, + scat tered, immersed, level with substratum, 



0.6-1 J 'mm wide. Margins absent, although thin shreds of tha l lus sometimes 

present on young ascocarps. Disc + round, plane, black or brown-black. 

Hymenium 75 urn h igh, hyaline to fulvous-brown; epithecium reddish brown; 

hypothecium reduced, coloured l i k e hymenium. Asci ovoid, b i tun ica te . 

Spores 8 per ascus, hya l ine , la te r browning, ovoid, often curved, only 

observed as ( l - ) 5 - to 6-septate, with one c e l l at the larger end accounting 

for up to 1/3 of the length of the spores, 25-36 X 9-13 urn (see Figure 8) . 

Spot Tests: tha l lus K+ yel low to l i gh t orange; hymenium IKI+ b lu ish 

with spores and asci turning yel low-orange; epithecium K-. 

Substratum/Habitat: co r t i co lous ; co l lec ted only on Alnus. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known. 

World D is t r i bu t i on : western North America-Europe d is junc t ; in Europe 

reported from B r i t a i n , I re land, and the Azores (Coppins & James, 1979) and in 

western North America only from coastal B r i t i s h Columbia (Brodo, 1971; 

Benton et a l . , 1977). 

Remarks: This species has been treated t r ad i t i ona l l y as an Arthonia but 

the large s ize of the spores plus the i r clavate shape suggested a t ransfer 

to Arthothelium despite the lack of longi tudinal septa (Richardson & Morgan-

Jones, 1964). Poelt (1969) retained.it in Arthonia. Two recently described 

var ie t ies that possess longi tudinal septa in the t a i l port ion would appear to 

support the genus t ransfer . However, at least one var iety may be a species 

in i t s own r ight and i s , in f ac t , very close to A. macounii. 

The spores of the local material s ta r t out simple with the f i r s t septum 

cutt ing off the large end c e l l , then the other septa form in the narrower 

t a i l , progressing towards the t i p un t i l s i x or more septa have been formed. 

Most spores are at least 4- to 5-septate before they can be forced out of the 

ascus. No (sub-) muriform spores were observed. 

http://retained.it


ARTHOTHELIUM MACOUN11 (Merr.) Noble, ined, 

Arthonia macounii Merr . , Ottawa Natura l i s t 28:35. 1914. 

Thallus curstose; t h i n , smooth, matt or s l i g h t l y sh iny; pale greenish-

grey, smoke grey, or medium grey. 

Pseudothecia common, scattered to c lus te red , subsessi le to nearly 

s e s s i l e , 0.5-0.7 (-1.3) mm wide. Margins absent. Disc + round, plane to 

occasional ly s l i g h t l y convex, matt, roughened, black or reddish-brown. Hy

menium 75-80 urn h igh, l i gh t to dark reddish brown with some hyaline areas; 

epithecium dark reddish-brown with uppermost part b lack, subgranular; hypo

thecium reddish-brown or red. Asci ovate, b i tun ica te . Spores 8 per ascus, 

hya l ine, eventual ly brown, e l l i p s o i d - c l a v a t e , often curved, muriform with 5-

to 7- longi tudinal septa and ( 0 - ) l - to 2-transverse septa in some c e l l s , the 

end c e l l always enlarged and non-septate, accounting for up to 1/3 of the 

spore's length, (25-)28-32(-38) X (8-)10-13 urn (see Figure 8) . 

Spot Tests: Epithecium K+ purp le-red; hymenium IKI+ red; tha l lus K-, 

C- . 

Substratum/Habitat: co r t i co lous ; co l lec ted twice, once on Quercus and 

once on Taxus b r e v i f o l i a . 

Selected Specimens: 1100, 1243C. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, so 

far known from only the northern t i p of the Saanich Peninsula and nearby 

Prevost Is land; several attempts to reco l lec t th is species from the type 

l o c a l i t y , Sidney, have f a i l e d ; not co l lec ted outside the CDFD subzone. 

World D is t r i bu t i on : western North American endemic (but see below); 

described from Vancouver Is land, B r i t i s h Columbia, and not reported s ince . 

Remarks: Arthonia macounii was described by M e r r i l l (1914) from mater

i a l co l lec ted by J . Macoun at Sidney, Vancouver Is land. The type co l l ec t i on 

has been examined and ac tua l ly consists of three bark patches glued to one 



piece of cardboard. One patch i s pr imar i ly Opegrapha herbarum. The other 

two parches are both Arthothelium species but two d i f ferent species. One i s 

A. spectabi le . It has e l l i p s o i d spores, 30-35 X 12-14 jum with 7-8 longi tud

inal septa and 1-2 l a t i t ud ina l septa, epithecium K-, and ascocarps black, up 

to 0.5 mm wide. The second Arthothelium species has s im i l a r - s i zed spores 

but they are clavate with the end ce l l enlarged and accounting for up to 1/3 

of the spore length; very few l a t i t ud ina l septa are present and then only in 

the t a i l por t ion; the epithecium is K+ purple, and; the ascocarps are reddish 

brown, 0.5-1.3 mm wide. This i s A. macounii. However, the type descr ipt ion 

was notably inaccurate on several characters. The spores were reported as 

40-47 X 13-14 fjm. None of the spores examined in the type specimen even 

approached th is length. The large end c e l l of the spores i s noted "at times 

i r regu la r l y d iv ided" but th is was never observed e i ther and perhaps was based 

on the spores of the specimen of A. spectab i le . F i n a l l y , the ascocarps were 

described as 0.1-0.5 mm wide. This would de f i n i t e l y appear to be based 

also on A. spectabi le . 

Arthothelium i l i c inum var. reagens was recent ly described from Great 

B r i t a i n (Coppins & James, 1979). The spores and ep i thec ia l react ion in K 

are essen t i a l l y the same as in the local A. macounii. The two types need 

to be compared. 

ARTHOTHELIUM c f r . SPECTABILE (F lo t . ) Mass., Ricerch. Auton. L i ch . :54 . 1852. 

Arthonia spec tab i l i s F l o t . , Lichenogr. Europ. Reform.:371. 1831. 

Thallus crustose; very t h i n , smooth; pale o l i ve grey to g rey ish-o l i ve . 

Pseudothecia common, +_ scat tered, immersed, becoming sess i l e or sub-

s e s s i l e , 0.3-1.0 mm wide. Margins absent, but with shreds of tha l lus some

times adhering to surface of young ascocarps. Disc plane to s l i g h t l y convex, 

round to s l i g h t l y i r r egu la r , black. Hymenium fulvous to mottled brown, up to 
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120 jjm^high; epithecium black, t h i ck , up to 25 urn h igh; hypothecium coloured 

l i k e hymenium, almost absent. Asci ovo id, b i tun ica te . Spores 8 per ascus, 

hyaline turning brown, e l l i p s o i d - o v o i d , muriform with 6-9 longi tudinal septa 

and 1-3 l a t i t ud ina l septa, 26-42 X 10-15 urn (see Figure 8 ) . 

Spot Tests: tha l lus K+ yel low-orange; hymenium IKI+ ye l low-red; 

epithecium K-. 

Substratum/Habitat: co r t i co lous ; co l lec ted three times on Aliius and 

once on Taxus b rev i f o l i a with Arthothelium macounii. 

Selected Specimens: 1196, 3750B. 

Local Abundance and D is t r i bu t i on : infrequent; appears concentrated in 

the southern Gulf Islands and adjacent t i p of the Saanich Peninsula; 

co l lec ted only in the CDFD subzone. 

World D is t r i bu t i on : circumtemperate in the Northern Hemisphere (Ozenda 

& Clauzade, 1970). 

Remarks: A. spectabi le i s noted for i t s th i ck , black epithecium up to 

100 urn thick (Ozenda & Clauzade, 1970). The local material does,indeed, have 

a black epithecium which i s often thickened but not as markedly as described. 

The spores of A. spectabi le (as i l l u s t r a t e d in Ozenda & Clauzade, 1970; 

Redinger, 1936-38) are + per fect ly e l l i p s o i d while the spores of the shape of 

the l a t t e r c lose ly approaches those of A. i1icinum although they are not as 

noticeably c lavate . The spores are always completely muriform, lacking any 

septate stages, which seems to preclude the p o s s i b i l i t y of the material 

ac tua l ly being A. i l i c i num. Add i t iona l ly , the black epithecium and IKI+ 

orange hymenium support the separat ion. 
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ASPICILIA Mass. 

Thallus t y p i c a l l y cracked-areolate crustose, but some taxa also fo l i ose 

or f r u t i cose ; effuse to rad ia te ly lobed or margined; hypothallus absent to 

present marginal ly . 

Ascocarp an apothecium, i n i t i a l l y immersed in the tha l lus and sometimes 

remaining immersed. Thai l i ne margin present, i nd i s t i nc t to d i s t i n c t l y 

raised and thickened. Disc t y p i c a l l y b lack, often white pruinose, often 

concave becoming plane. Epithecium usual ly sordid green (HNO3+ green = 

' A s p i c i l i a g reen ' ) ; paraphyses. typical ly unbranched, often monil iform at the 

apices. Spores 4 -8 per ascus, hya l ine , simple, e l l i p s o i d . 

Usually sax ico lous, occasional ly t e r r i co lous . 

A s p i c i l i a was formerly regarded as a sect ion of Lecanora. It i s in 

serious need of monographic treatment. There are many taxa with few absolute, 

qua l i t a t i ve characters combined with a wide morpological amplitude produced by 

environmental va r ia t ions . Complete descr ipt ions are lacking for most species. 

The present treatment of loca l Asp ic i1 ia is by necessity incomplete. 

The apparently more or less continous var ia t ion and the current ly poor under

standing of A s p i c i l i a make separation of a l l but the most d i s t i n c t i v e 

species purely ten ta t ive . Most of the undetermined material l i e s close to 

A. caesiocinerea with a K-, cracked-areolate t h a l l u s , usual ly immersed 

apothecia with (sub-) moniliform paraphyses. 

References: Magnusson (1939b). 



1. Thai 1 us pi acoidal . . . . . . . . . . . . . . . . . . . . . A . MELANASPIS 

1. Thallus crustose, lacking convex marginal lobes 2 

2. Thallus scu r f y - i s i d i a t e , A. LEPR05ESCENS 

2. Thal lus non- is id ia te 3 

3. Areoles d i s t i n c t l y separate and scattered . . . 4 

3. Areoles not d i s t i n c t l y separate (cracked-areolate) 
or i f separate then contiguous and not scattered . 5 

4. Areoles white pruinose; medulla K-; 
substratum calcar ious A..CONTORTA 

4. Areoles epruinose although sometimes scabr id ; 
medulla K+ red (c rys ta ls under LM); substratum 
non-calcareous A. c f r . SIPEANA 

5. Thallus K+ red A. CINEREA 

o. I na i l us K- A. CAESIOCINEREA 

ASPICILIA CAESIOCINEREA (Nyl . ex Malbr.) A r n . , Verhandl. zoo l . -bot. 

Gesel lsch. Wien, 36:67. 1886. 

Lecanora caesiocinerea Ny l . ex Malbr . , B u l l . Soc. Amis A s i . Nat. Rouen 

4:320. 1869. 

Thai 1 us crustose; cracked-areolate, continuous. Areoles i r regu la r l y 

angular, + abruptly s teep-s ided, contiguous, 0.4-0.9 mm wide; moderate to 

th i ck , plane to often s l i g h t l y uneven; l i gh t to medium grey or b lu ish-grey, 

often scabr id . 

Apothecia common, scat tered, l ( -4 ) per a reo le , i n i t i a l l y immersed, 

becoming level with areoles or sometimes s l i g h t l y adnate, 0.5-0.9 mm wide. 

Thal l ine margin i n i t i a l l y obscure when apothecia subsessi le but becoming more 

obvious with age, often dist inguished by a paler (scabrid or sometimes a 

l i g h t p ru in i a , espec ia l l y when young) or .a darker (with age, espec ia l l y when 
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s l i g h t l y raised) co lorat ion than the t ha l l us . Disc i n i t i a l l y concave 

becoming plane, b lack, Hymenium (.100-) 135-150 urn h igh; epithecium (green-) 

black and sordid greenish below, fading down the hymenium; paraphyses becoming 

branched and monil iform towards the apices. Spores 8 per ascus, hya l ine , 

s imple, e l l i p s o i d , 20-23 X 10-12 urn. 

Spot Tests: tha l lus K-, C - , KC- , P - , IKI - . 

Substratum/Habitat: sax ico lous; co l lec ted pr imar i ly on sandstone but 

also on conglomerate and igneous rocks. 

Selected Specimens: 864, 2473. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone at both inland and maritime s i t e s ; also co l lec ted in the 

adjacent zones. 

World D is t r i bu t i on : probably circumboreal; described as c i rcumarct ic -

alpine by Thomson (1979), however, in Europe Magnusson (1939b) described 

i t as widely d is t r ibu ted but absent along the A rc t i c Ocean and probably also 

absent along the Mediterranean and also with a maximum elevat ion of 1100 m. 

Remarks: there are some specimens among the local material that ident i fy 

to A. caesiocinerea sen's, s t r . There are also a considerable number of 

specimens that come c losest to A. caes ioc inerea, however, t he i r inc lus ion 

wi thin th is species i s not completely sa t i s fac to ry . There appear to be 

intermediates of a l l characters involved and specimens that extend over sub

stratum d iscon t inu i t ies often d isplay two extremes of the same character. 

For example, one tha l lus on hard conglomerate pebbles i s t h i n , l i t t l e - and 

incompletely cracked but on the adjoining cementing sandstone becomes 

abruptly th i ck l y cracked-areolate or even verruculose-areolate. 

According to Magnusson (1939b) A. caesioc inerea, " l i k e most common 

l ichen species" i s " l i a b l e to great v a r i a b i l i t y both as to morphology and 

anatomy" and i s therefore " d i f f i c u l t to charac ter ize" . He went on to say the 
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main characters of th is species are " i t s bluish-grey colour , i t s prominent 

wall round the young apothecia, a transparent cortex with la rge , often elong

ated, th in-wal led c e l l s where the uppermost, coloured stratum assumes a rose-

brown colour in KOH, often extending to most parts of the cortex, a high 

hymenium, 120-150 urn, large spores, broadly, el 1ipsoid c e l l s of the paraphyses 

and short con id ia " . However, he admitted that " i t s colour var ies from dark 

brown over plumbeous gray to grayish white, the shape and the s ize of the 

areolae from very th i ck , verrucose, uneven, or even squamulose ones to very 

th in and smooth ones, separated by wide and deep or very narrow cracks, the 

apothecia from deeply immersed with a d i s t i n c t , prominent, even flexuose 

margin to almost sess i l e with a hardly not iceable one, the disc is scabrid 

or smooth". 

Older f lo ras for western North America reported A. gibbosa (Ach.) Koerb. 

as among the most common species. Duncan (1970) characterized th is l a t t e r 

species as very var iable and often hard to separate from A. caesiocinerea 

but t y p i c a l l y a darker grey(-brown) with the edges of the areoles more round

ed than steep-sided. A. gibbosa i s often dist inguished by i t s K+ red cortex 

(Ozenda & Clauzade, 1970; Magnusson, 1939b) although Magnusson (op. c i t . ) 

stated that , although the react ion i s " t y p i c a l l y p o s i t i v e " , i t may escape 

at tent ion in th in sections or on a too rapid examination, but admitted that 

sometimes the react ion " i s not always re l i ab le or obtainable only in parts 

of the tha l l us . Magunsson also admitted that "the l im i ta t i on of L_. gibbosula" 

(= A. gibbosa) "against the nearest re lated species, cupreogrisea" (= A. cup-

reogrisea (Th. Fr . ) Hue) "and caesioceinerea has not been establ ished without 

some d i f f i c u l t i e s . And there i s s t i l l a p o s s i b i l i t y that L_. gibbosula i s an 

extreme form of cupreogrisea grown under unfavourable condi t ions. The 

structure of the tha l lus and the apothecia, as also the s ize of the pycno-

conidia i s on the whole very s im i la r in the three spec ies" . 



ASPICILIA CINEREA (L.) Koerb., Syst , L i c h , Germ.:164. 1855. 

Lichen cinereus L . , Mantissa 1:132. 1767. 

Lecanora cinerea (L.) Somm., Suppl, F l . Lapp.:99.1826. 

Thallus crustose; areo la te ; continuous. Areoles completely cracked-

separate, d i s t i n c t , angular, s t ra ight-edged, continuous, moderately t h i ck , 

+ f l a t , smooth, almost shiny; brownish grey and white, whiter around 

apothecia and s l i g h t l y whiter around edge of some areoles. Hypothallus 

absent. 

Apothecia immersed, remaining so , 1 (-3) per a reo le , 0.3-0.5 mm wide. 

Proper margin not observed; t ha l l i ne margin i n i t i a l l y only s l i g h t l y d i s 

cern ib le from remainder of areole but becoming s l i g h t l y r a i sed , moderately 

th i ck , and l i gh te r grey than rest of t h a l l u s , pers is tent . Disc concave to 

almost plane, black, epruinose. Hypothecium hya l ine ; epithecium sordid 

golden(-green) brown; hymenium hyal ine below, pale green above, 120 urn h igh; 

paraphyses slender becoming s l i g h t l y branched above, very top c e l l s mon i l i 

form (3 or more globose c e l l s in a row). Spores 8 per ascus, s imple, 

g l obose -e l l i pso id , hya l ine, 30-23 X 12-16 urn. 

Spot Tests : (medulla) K+ red c rys ta l s under LM, KC- , C - , P - , IK I - ; 

epithecium HNO3+ green. 

Substratum/Habitat: sax ico lous; co l lec ted once on sandstone ( H C 1 - ) . 

Selected Specimen: 1904B. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once at a higher e levat ion inland on Mayne Island in the southern 

part of the CDFD subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : circumboreal-circumtemperate (Thomson, 1979). 

Remarks: The spores of the loca l material are s l i g h t l y larger than those 

usual ly given for A. c inerea, i . e . , 12-20 X 8-10 urn (Ozenda & Clauzade, 1970), 
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14-21 X -8-12 urn (Thomson, 1979), but jus t wi thin that given by Duncan (1970) 

of 15-23 X 8-14 urn. Ozenda and Clauzade (op. c i t . ) recognized A. intermutans 

(Nyl.) Arn. as more or less ident ica l to A. cinerea except for larger spores 

(22-28 X 12-14 urn) and smaller conidia (7-9 X 1 pm) compared with 12-16 X 1 urn 

for conidia of A c inerea. Conidia,-were not observed in the . loca l c o l l e c t i o n . 

Descript ions of A. cinerea vary in a number of respects. Duncan (1970) 

stated the K+ red react ion i s confined to the cortex although Ozenda and 

Clauzade (1970) stated that the medulla is also pos i t i ve . The l a t t e r also 

stated that a pos i t ive co r t i ca l react ion but negative medulla react ion is 

found in A. gibbosa (Ach.) Koerb. and A. cupreogrisea (Th. Fr . ) Hue. Both 

Ozenda and Clauzade (op. c i t . ) and Thomson (1979) stated the hypothallus was 

t y p i c a l l y well-developed but th is character was not observed in the s i n g l e , 

small local c o l l e c t i o n . 

ASPICILIA C0NT0RTA (Hoffm.) Kremp., Denkschri f t . Kgl . Bayer. Botan. Gesel lsch. 

6(2):175. 1861. 

Verrucaria contorta Hoffm., Descr. PI . Crypt. 1:97, p i . 22, f. 3,4. 1790. 

Lecanora contorta (Hoffm.) J . S t e i n . , Verhandl. z o o l . -bot. Gesel lsch. Wien 

65:199. 1915. 

Thallus crustose; areo la te ; ef fuse. Areoles usual ly dispersed or some

what contiguous, roughly c i r c u l a r or occasional ly subcrenulate, plane to 

s l i g h t l y convex, or ra ised in the middle, 0.5-1.2 mm wide; l i gh t (green-) 

grey to dark grey-black, t y p i c a l l y completely white pruinose. Hypothallus 

absent. 

Apothecia common, l ( -2 ) per areo le , i n i t i a l l y immersed, sometimes be

coming more elevated and then the ent i re areole resembling a small volcano. 

Thal l ine margin th in becoming th i ck , ra i sed , +_ r a d i a l l y cracked, pers is ten t , 

white pruinose or occasional ly the sides epruinose and then grey-black. 
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although - 'top of margin s t i l l pruinose. Disc plane, round to a l i t t l e elong

ated, black and epruinose or th i ck l y white pruinose. Paraphyses coherent, 

t h i n ; epithecium pale sordid green; hymenium 140-170 urn h igh, hyaline below. 

Spores 6 per ascus, s imple, hya l ine , sub-globose, 19-27 X 15-21 urn. 

Spot Tests: , tha l lus K-, C - , KC- , P - , IK I - ; hymenium IKI+ blue (or 

yellow-green).. 

Substratum/Habitat: sax ico lous; co l lec ted twice on calcareous sandstone 

and observed once, but not co l lec ted (Butchart Gardens), on limestone*, the 

l a t t e r a very sunny, exposed s i tua t ion and accompanied by Placynthium nigrum. 

Selected Specimens: 1901, 2103. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

southern part of the CDFD subzone at both maritime and inland s i t e s , not 

co l lec ted in the adjacent zones. 

World D is t r i bu t i on : perhaps circumtemperate; Ozenda and Clauzade (.1970) 

described i t s d i s t r i bu t i on as "Northern Hemisphere"; Fink (1935) stated-, i t i s 

found throughout the United Sta tes ; also reported from Israel (Galun, 1970) 

and temperate regions of A s i a . 

ASPICILIA LEPROSESCENS (Sandst.) Hav., Bergens Mus. Aarbog, Hefte 1, 

Naturvid. raekke, 2:29. 1918. 

Lecanora leprosescens Sandst. , Verhandl. Botan. Verein. Provinz Brandenburg 

45:131. 1903. 

Thai 1 us crustose; cracked areo la te ; continuous. Areoles plane or 

occasional ly somewhat convex, usual ly with the upper surface minutely cracked 

to give a scurfy appearance, the edges of the areoles often becoming i s i d i a t e ; 

i s i d i a few to abundant, minute and pap i l l a te or l a rge r , f l a t t ened -co ra l l o i d , 

constr ic ted var iously along the i r length, becoming bent over, + hollow or 

opening along one s i de , concolorous with tha l lus or often blackening; white-
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shiny, black. 

Apothecia common, scat tered, immersed or subsessi le i n i t i a l l y becoming 

subsessi le or almost adnate, l ( -2 ) per a reo le , 0.2-0.5 (-1.0) mm wide; i s i d i a 

often reduced in v i c i n i t y . Thai l i ne margin th in to th i ck , smooth to occasion 

a l l y p a p i l l a t e , + r a d i a l l y cracked, often c i r c u l a r l y cracked around the base 

with age, sometimes becoming p a r t i a l l y excluded to expose proper margin. 

Proper margin occasional ly observed between disc and t ha l l i ne margin; b lack, 

th i ck , white pruinose. Disc concave becoming plane or plane from s t a r t ; . 

round to often a l i t t l e i r r egu la r , b lack, + l i gh t white pruinose Hypothecium 

hya l ine , 35-60 urn high; epithecium green or sordid green; paraphyses 

branched and coherent espec ia l l y towards ap ices; hymenium 80-130 urn h igh, 

hyaline below. Spores 8 per ascus, hya l ine, simple, e l l i p s o i d or e l l i p s o i d -

oblong, 17-23 X 11-13 urn. 

Spot Tests: tha l lus K± ye l low, C - , KC-, P+ yellow ( ± turning orange); 

IK I - ; hymenium IKI+ b lue; some tha l lus sections K+ red needle-shaped c rys ta ls 

under LM. 

Substratum/Habitat: sax ico lous; co l lec ted on sandstone and conglomerate 

espec ia l l y in the supra l i t t o ra l zone. 

Selected Specimens: 503, 1466. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone, espec ia l l y but not exc lus ive ly at maritime s i t e s ; not co l lec ted 

in the adjacent zones. 

World D is t r i bu t i on : western North America-Europe d is junc t . 

Remarks: The local material was i n i t i a l l y i den t i f i ed as A. mastrucata 

(Ach.) Th. Fr . Ozenda and Clazade (1970}described A. mastrucata as t y p i c a l l y 

lobed on the margins, dark grey to o l i ve grey, with a conspicuous, de l imi t ing 

black hypothal lus, verrucose with p a p i l l a t e , branched or simple i s i d i a , and 
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usual ly , .col lected at higher e levat ions , over 2,000 m. Wetmore (.1968) report

ed A. mastrucata as new to North America from South Dakota and Wyoming. The 

tha l lus i s described as sorediate and containing no rs t i c t i c ac i d . Ozenda 

and Clauzade (op. c i t . ) agreed that most forms are K+ yel low turning red. 

In two of the local co l lec t ions the tha l lus did produce red , needle-

shaped c rys ta ls with KOH but the react ion was very slow with few c rys ta ls 

produced. No colour change was v i s i b l e under the DM. The P+ yel low (+ 

turning orange) was much more r e l i a b l e . 

There are no reports of A. leproscescens containing n o r s t i c t i c a c i d ; 

however, the slow react ion might quite possibly go unnoticed. Indeed, there 

were only two, very shor t , abbreviated descr ipt ions ava i lab le for th is 

species. Duncan (1970) described the tha l lus as scur fy , composed of + pap

i l l o s e or f la t tened granules with a conspicuous green-grey hypothal lus, and 

small urceolate apothecia with pseudothal l ine, crenulate, and often granular 

margin and spores subglobose to e l l i p s o i d , 17-28 X 16-20 urn. Fletcher 

(1975a) described the tha l lus as pale grey, scabr id- tar tareous, cen t ra l l y 

granular-squamulose with dark hypothallus and urceolate, black apothecia, and 

t yp i ca l l y on nu t r ien t - r i ch rocks in the xe r i c - sup ra l i t t o ra l zone. 

The local material requires comparison with European specimens since 

both the spore s ize and shape and chemistry require checking. 

A. leprosescens i s ten ta t ive ly reported as new to the province. 

ASPICILIA MELANASPIS (Ach.) Poelt & Leuckert, Willdenowia 7:25. 1973. 

Parmelia melanaspis Ach . , Meth. L i c h . : 196. 1803. 

Lecanora melanaspis Ach . , L i ch . Univ. :427. 1810. 

Thallus f o l i o s e - p l a c o i d a l ; o rb i cu la r , up to 3 cm broad. Centra l ly 

areo la te , becoming lobed marginal ly . Lobes c lose ly adnate, 0.5-1.0 mm wide, 

palmately branched, contiguous to imbr icate, f l a t to s l i g h t l y arched, smooth 
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shiny to d u l l , often transversely cracked; cen t ra l l y pearl grey or medium 

grey, marginally whi ter ; below pale coloured, ecor t i ca te . 

Apothecia common towards center , adnate to subsess i le , 0.8-1.6 mm wide. 

Thal l ine margin th i ck , often s l i g h t l y blackened near d i s c . Disc plane, b lack, 

l i g h t l y white pruinose. Hymenium 75-80 urn high; paraphyses coherent; e p i 

thecium black; hypothecium hyal ine. Spores 8 per ascus, hya l ine , simple, 

e l l i pso id -ob long , 11-13 X 7-9 urn. 

Spot Tests: tha l lus K+ orange (s low), C - , KC-, P+ yel low turning orange-

red; hymenium IKI+ yellow or orange-red in par t ; hypothecium IKI+ blue. 

Substratum/Habitat: sax ico lous; co l lec ted once on a v e r t i c a l , exposed 

sandstone surface. 

Selected Specimen: 1614. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known; 

co l lec ted once from a higher elevat ion inland on Saturna Island in the south

ern part of the CDFD subzone; not co l lec ted in the adjacent zones. 

World D is t r i bu t ion : circumarctic-circumtemperate (Thomson, 1979). 

Remarks: A. melanaspis belongs to the A. radiosa-A. alphoplaca-A. thamn- 

oplaca group (Poe l t , 1958) that was formerly commonly referred to sect ion 

Placodium in Lecanora because of the placoidal t ha l l us . The A. radiosa group 

i s often separated in keys according to spot tests reactions with K and P. 

However, Hermann et a l . (1973) showed that a l l the species of the group tes t 

ed in the i r study, namely A. alphoplaca (Wahlenb. ex Ach.) Poelt & Leuck., 

A. melanaspis, A. praeradiosa (Nyl .) Poelt & Leuck., and A. radiosa (Hoffm.) 

Poelt & Leuck., had the a b i l i t y , at least occas iona l l y , to produce n o r s t i c t i c 

acid in varying concentrat ions. The spot tests for the group are therefore 

not r e l i ab l e species characters as the spot tests would vary from K- to K+ 

yel low turning red, and P- to P+ ye l low. Hermann et a l . (1973) also reported 

that A. paras i t i ca B. de Lesd. produced s t i c t i c acid occas iona l l y , which 
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A. melanaspis as K+ yellow and P+ red in Poelt (1969). 

A. melanaspis i s reported here as new to the province. 

[LECANORA c f r . SIPEANA H. MAGN] , Meddel. Goteborgs Bot. Trad. 13:243. 1939. 

Thallus crustose; scattered verrucose-areolate. Areoles t y p i c a l l y 

smoothly rounded with larger ones becoming more i r regu la r and verruculose, 

usual ly scattered and separate or occasional ly s l i g h t l y contiguous, adnate 

becoming shor t -s ta lked , 0.4-0.9 mm wide; medium grey with a s l i g h t l y scabr id-

pruinose appearance. Hypothallus not observed. 

Apothecia scarce, 1 per verruca, c lus te red , i n i t i a l l y sub-sess i le 

becoming adnate on sides or tops of verrucae, 0.4-0.8 mm wide. Tha l l ine 

margin th i ck , ra i sed , + smooth or occasional ly s l i g h t l y i r r egu la r , i n i t i a l l y 

white pruinose but quick ly epruinose and concolorous with t h a l l u s , persistent 

Proper margin occasional ly v i s i b l e ins ide the tha l l i ne margin; b lack, t h i n . 

Disc i n i t i a l l y concave becoming plane, smooth becoming roughened, b lack, 

epruinose. Hypothecium hya l ine , often c o n i c a l , espec ia l l y in young apothecia 

hymenium 125-150 urn h igh; epithecium (green-) black fading sordid green 

immediately below; paraphyses t i gh t l y coherent and branched towards ap ices, 

septate, becoming monil iform towards apices. Spores scarce in specimen 

examined, e l l i p s o i d , hya l ine, s imple, 20-23 X 10-11 urn. 

Spot Tests: medulla and perhaps also cortex K+ yellow turning red ( red, 

needle-shaped c rys ta ls under LM), C - , KC-, P - , IKI - . 

Substratum/Habitat: sax ico lous; co l lec ted once on noncalcareous sand

stone. 

Selected Specimen: 1615. 

Local Abundance and D i s t r i bu t i on : ra re ; d i s t r i bu t ion poorly known; 

co l lec ted once at a higher e levat ion inland on Saturna Island in the southern 
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part ot>the CDFD subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North American endemic; described from 

Oregon. 

Remarks: The s ing le local specimen agrees very c lose ly with the publ ish

ed descr ip t ion of L_. sipeana not d i f f e r i ng in any major respects. However, 

the local specimen i s not abundantly f e r t i l e and addi t ional material would be 

desirable so addi t ional spores can be examined. Comparison with the type 

specimen i s a lso necessary in th is l i t t l e known species. 

There are , add i t i ona l l y , two European species that are K+ red and have a 

verruculose tha l lus which, although not as c lose ly matched to the local mat

e r i a l , warrant fur ther comparison. A. maur i t i i Hue i s described by Ozenda & 

Clauzade (.1970) as i r regu la r l y glebulose-verruculose although the tha l lus . 

colour i s very dark, almost black, and the apothecia are immersed and the 

spores 12-18 X 8-10 urn. Lecanora ( .Aspic i l ia) lecideoides Hue i s described as 

pale grey with convex, subdiscrete areoles and a black prominent margin a l 

though the hymenium is only 90 urn high (Magnusson, 1952). 

According to Magnusson (1.939b) L. sipeana part ly resembles A. a rc t i ca 

but the former has more scattered verrucae, shorter conidia (5-7 urn long, 

instead of 15-20 urn in A. a r c t i c a ) , and higher hymenium. The conidia were 

not observed in the local mater ia l . 

There i s also some s i m i l a r i t y of t'. sipeana to A. gibbosa which has 

forms with rounded, scattered verrucae but the K react ion in the l a t t e r 

species i s confined to the cortex and algal layer and lacking in the medulla. 

It sould be mentioned that although the local material has a K+ red react ion 

of the medulla that some of the verrucae were very slow to reac t , i f at a l l , 

and that adjacent sec t ions , espec ia l l y th in sec t ions , of the same verrucae 

would be negative while the adjacent thick sections reacted pos i t ive qu ick ly . 

The new combination in A s p i c i l i a i s not proposed here since the type has 
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species. 

L_. sipeana has not been previously reported from the province. 

BACIDIA de Not. 

Thallus crustose. Ascocarpjan apothecium. Proper margin present. Disc 

var ious ly coloured. Paraphyses simple to sparsely branched. Spores 8 per ascus, 

hya l ine, ac icu la r or oblong-fusi form, 3- to many septate. 

A l l substrates. 

Several ascolocular species formerly considered part of Bacidia have 

been t ransferred recent ly to Micarea and Scoliciosporum. 

A review of th is genus, espec ia l l y for North American spec ies, i s 

needed. 

References: Vainio (1922), Vezda (1961). 

1. Spores ac i cu l a r , <3 urn wide 2 

1. Spores fus i form, >3 pm wide 14 

2. Spores curled 3 

2. Spores + s t ra igh t 4 

3. Spores 60-85 X 2.5 urn B. LAUROCERASI 

3. .Spores 20-35(-45) X 2-2.5 urn ...SC0LICI0SP0RUM c f r . PERPUSILLUM (p,688 ) 

4. Hypothecium dark brown to b lack; paraphyses 
branched but f r ee ; hymenium IKI- LECANACTIS (p.331 ) 

4. Hypothecium hya l ine , fulvous to l i gh t brown; 
paraphyses simple, coherent; hymenium IKI+ blue 5 
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5. Saxicolous . 6 

5. Cort icolous 11 

6. Thal lus g ranu lose - i s id ia te ; shaded, maritime 
rocks; often s t e r i l e B. SCOPULICOLA 

6. Thallus not i s i d i a t e ; maritime or not; 
commonly f e r t i l e 7 

7. Apothecia b lack; spores <25 urn long; maritime 8 

7. Apothecia l i gh t brown to tan; spores >25 urn long; 
not maritime 10 

8. Thal lus th ick and continuous; spores t ru ly 
a c i c u l a r ; Verrucaria zone B_. ALASKENSIS 

8. Thal lus th in or scattered/grouped areo les ; 
spores actua l ly narrowly fus i form; Xanthoria- 
Caloplaca zone 9 

9. Thallus scant, dark grey-brown B. UNKNOWN #1 

9. Thallus wel l -developed, grouped to rosette areo les , 

l i gh t brown to pinkish-brown B. UNKNOWN #3 

10. Calciphobe; near freshwater B. INUNDATA 

10. Ca lc ico le B. UNKNOWN #2 

11. Apothecia red , K+ purple B. .HERREI 

11. Apothecia orange-brown, tan, or b lack; K- 12 

12. Thallus i s id ia te -g ranu lose , ye l low; 
apothecia orange-brown B_. RUBELLA 

12. Thal lus th in or i n d i s t i n c t , var iously coloured 
but not ye l low; apothecia tan-brown or black 13 

13. Apothecia b lack; spores 3-septate, 17-23 X 2.5 urn; 
epithecium green B_. IGNIARII 

13. Apothecia tan to yellow-brown; spores 5- to 7-septate, 

40-55 X 2 nm »B. ARCEUTINA 

14. Hypothecium red-brown above MICAREA MELAENA (p. 481) 

14. Hypothecium hyaline to fulvous .15 

15. Spores 2-septate; maritime rocks ARTHONIA INTEXTA (p. 83) 
15. Spores 3- or more septate 16 
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••• 16. Apothecia orange-brown; spores 14-19 

X 5T-8 urn; epithecium yellowish-brown B. SPHAEROIDES 

16. Apothecia tan to b lackish 17 

17. Paraphyses simple; tha l lus greyish or i n d i s t i n c t ; 
epithecium C- 18 

17. Paraphyses branched; tha l lus somewhat thickened, green, 
verruculose; epithecium C+ red MICAREA PELIOCARPA (p. 480 ) 

18. Spores 13-17 X 4-5 urn; apothecia mott led; 

margin l i gh te r coloured B. NAEGELII 

18. Spores 17-23 X 2.5 urn; apothecia and margin black 19 

19. Cort icolous B. IGNIARII 

19. Saxicolous .20 

20. Thallus very poorly developed, almost absent; dark 
grey-brown B. UNKNOWN #]_ 

20. Thallus wel l -developed, of c lustered to rosette 
areo les , l i gh t brown to pinkish-brown B. UNKNOWN #3 

BACIDIA ALASKENSIS (Nyl.) Zah lb r . , Cat. L i ch . Univ. 4:171. 1927. 

Lecidea alaskensis N y l . , B u l l . Soc. L inn. Normand., ser . 4, 1:283. 1887. 

Thallus crustose; determinate, up to 8 cm broad or l a rge r , thick (0.5-2 

mm th ick) , deeply areolate-cracked but not cracked completely through tha l lus ; 

l i gh t grey, l i gh t purpl ish-grey but more commonly mottled with t i n t s of grey, 

tan, b lack, and/or purple. 

Apothecia common, ^ s c a t t e r e d , adnate, 0 .6 -1 .0( - l .5) mm wide. Proper 

margin even and en t i r e , usual ly very inconspicuous and excluded ea r l y ; black. 

Disc plane to s l i g h t l y convex, round, matt, b lack, epruinose. Hypothecium 

hya l ine ; epithecium medium to dark brown or almost red-brown; hymenium 55-70 

urn h igh; paraphyses simple, coherent at t i p s . Spores 8 per ascus, hya l ine , 

ac i cu l a r , 3-septate, 23-25 (-30) X 2.5-3 urn (see Figure 9) . 

Pycnidia common, tan to b lack, immersed; pycnospores arcuate, hya l ine , 

12-19 X 0.5 urn. 



Figure 9. Selected spores of Bacidia and Scoliciosporum 
Col lec t ion numbers of specimens are given in brackets 

A. Bacidia alaskensis (5174) 

B. Bacid ia arceutina (4133A) 

C. Bacidia herrei (5488) 

D. Bacidia i g n i a r i i (3008) 

E. Bacidia inundata (6395) 

F. Bacidia laurocerasi (1221B) 

G. Bacid ia naegel i i (2733E) 

H. Bacidia rube l la (882B) 

I. Bacidia scopul ico la (179B) 

J - Bacid ia sphaeroides auct. (3996) 

K. Bacid ia unknown #1 (1752B) 

L. Bacid ia unknown #2 (7286) 

M. Bacid ia unknown #3 (1355) 

N. Scoliciosporum c f r . perpusil lum (3678B) 





Spot Tests: epithecium K-, C - ; hymenium, IKI+ blue; tha l lus K-, C - , KC-, 

P-. 

Substratum/Habitat: sax ico lous; co l lec ted mainly on igneous seashore 

rocks jus t at the upper edge of the Verrucaria zone; co l lec ted once on sand

stone in s t e r i l e condi t ion. 

Selected Specimens: 4171, 5174. 

Local Abundance and D is t r i bu t i on : infrequent; maritime s i tes at the very 

south and north of the subzone, common at maritime s i tes in zones to the west 

(see Figure 10). 

World D is t r i bu t i on : western North American endemic; known from Alaska to 

Washington, s t r i c t l y maritime. 

Remarks: the type has been examined and, although quite sma l l , i t corres 

ponds exact ly with the local c o l l e c t i o n s . Although considered to be a rare 

species (Thomson, pers. comm.), i t i s quite common on the western side of Van

couver Is land. 

The apparent r es t r i c t i on to the north and south of the CDFD subzone 

probably re f lec ts the preference for igneous subst rata, which are not common 

in the Gulf Islands or adjacent Vancouver Is land. 

B. alaskensis was reported new to the province in Noble (.1978) as a 

resu l t of the present study. 

BACIDIA ARCEUTINA (Ach.) Rehm & A r n . , Verh. Gese l l . Wien 29:624. 1869. 

Lecidea lu teo la var. arceutina A c h . , Method. L i c h . : 6 1 . 1803. 

Thai!us crustose; effuse and + disappearing to determinate and orb icu lar 

t h i n , rimose to cracked-areolate; l i gh t grey ish. 

Apothecia common, usual ly scat tered, adnate, 0.3-0.7 mm wide. Proper 

margin at f i r s t very th i ck , en t i r e , sh iny, usual ly d i s t i n c t i v e l y ' c l i nched-

down' around the d isc at the top with the middle of the exc ip le bulging out, 
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Figure 10. Col lect ion s i tes of 
Bacidia alaskensis. 

Collect ions rest r ic ted to maritime 
s i tes (low supra l i t tora l zone) in both 
the CDFD subzone and adjacent zones; 
in the CDFD subzone absent from the 
Gulf Islands. Collected only on 
igneous rocks. 
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becoming less prominent and f i n a l l y + excluded; often darker coloured than 

the d i s c . Disc plane or becoming s l i g h t l y convex, waxy-looking, tan-brown 

to medium brown or mott led. Hypothecium fu lvous, occasional ly almost hyal ine 

epithecium yellow-brown to l i gh t brown; hymenium 50 urn h igh; paraphyses 

simple, s l i g h t l y coherent. Spores 8 per ascus, twisted in ascus, hya l ine , 

ac i cu la r , s t ra ight to s l i g h t l y c i r ved , (3-)5- to 7-septate, 35-57 X 2 urn 

(see Figure 9) . 

Spot Tests: tha l lus K-, C - , P - ; epithecium K-, C - ; hymenium IKI+ blue. 

Substratum/Habitat: co r t i co lous ; co l lec ted on twigs and bark of a 

var ie ty of deciduous trees plus once each on Thuja and Arbutus. 

Selected Specimens: 175B 4133A. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

subzone with perhaps a s l i gh t tendency towards the western border or wetter 

s i t e s . 

World D is t r i bu t i on : western North America-eastern North America-Europe 

d is junc t ; in North America reported for Oregon and Massachussets (F ink, 1935) 

Remarks: The local material i s i den t i f i ed as B. arceutina sensu Duncan 

(1970) which includes material with piebald l i gh t and dark brown apothecia. 

Often the name 8. arceutina i s l im i ted to specimens with dark brown-black 

apothecia while the l i gh te r coloured specimens which are often shorter spored 

are referred to B_. intermedia and B_. effusa (both B_. assulata (Koerb.) Vezda) 

or B_. albescens. See Brodo (1968) for a d iscussion of these taxa. 

BACIDIA HERREI Zah lb r . , Annal. Mycolog. 6:130. 1908. 

Haematomma cal i form" cum Si gal & Toren, Bryologist 78:71. 1975. 

Thal lus crustose; e f fuse, up to 8 cm broad; composed en t i re ly of + shiny 

spher ical to occasional ly + co ra l l o i d granules which are abundant and heaped 

and so appearing powdery, sometimes scarce and s o l i t a r y , esorediate; pale 
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yel lowish green, greenish yel low. Hypothallus white, inconspicuous. 

Apothecia common, so l i t a r y or c lus te red , round.to i r r egu la r , sometimes 

conf luent , s e s s i l e , 0.5-1.2 mm wide. Disc plane, becoming s l i g h t l y convex, 

surface d u l l , uneven, dark blood red. Tha l l ine margin absent. Proper margin 

th i ck , smooth to crenulate, concolorous to l i gh te r than the d i s c . Hymenium 

60-80 jum high; paraphyses coherent, inspersed; epithecium bright red , rest of 

hymenium hyaline to tinged with orange. Spores 8 per ascus, hya l ine , 3- to 

7-septate, ac icu la r with one end narrower, sometimes one or more middle c e l l s 

enlarged, s t ra igh t to curved, 30-42 X 2.5-3.0 urn, often d i f f i c u l t to dislodge 

from ascus (see Figure 9) . 

Spot Tests: tha l lus K-, C - , P - . 

Substratum/Habitat: co r t i co lous , l i gn i co l ous , and sax ico lous; co l lec ted 

twice on the base of Pseudotsuga (one l i v i n g , one dead), and a lso once, a l 

though poorly developed, on ve r t i ca l conglomerate. 

Selected Specimens: 4876, 5488. 

Local Abundance and D i s t r i bu t i on : infrequent, scattered along the 

western border of the CDFD subzone at i n land , higher elevat ions and often 

on dry microhabitats which may or may not be exposed to the elements; also 

present in the adjacent CDFD subzone at d r ie r s i t e s . 

World D is t r i bu t i on : western North American endemic; described from 

Cal i form'a. 

Remarks:This species was described recent ly as a Haematomma (Sigal & 

Toren, 1975) due to the presence of a t ha l l i ne margin which was reported as 

disappearing ear ly . No d i s t i n c t t ha l l i ne margin was seen in the loca l mater

i a l nor in comparative material from Ca l i f o rn i a obtained on loan. Even very 

young ascocarps lacked a d i s t i n c t t ha l l i ne margin; cross-sect ions showed no 

algae present even in the region of the s ta l k . However, most Bacidia lack 

secondary products, the l i chen ic acids (Huneck & Follman, 1972) while 



B_. herrei contains usnic a c i d , di vari.cati.c a c i d , plus the acetone-soluble 

red hymenial pigment (Si gal & To ren ,op , c i t , ) which are found also in 

one chemical s t ra in of Haematomma 1apponicum (Thomson, 1968), The dispo

s i t i o n of th is species i s therefore uncertain and awaits fur ther study. 

It i s included here in the genus Bacidia because of the apparent lack of a 

t ha l l i ne margin and because i t was f i r s t described, from th is genus. 

There i s a lso a problem with the co r t i co lous / l i gn ico lous co l lec t ions of 

B_. herrei perhaps d i f f e r i ng from the saxicolous forms (Sigal & Toren, pers. 

comm.). The species i s t yp i ca l l y found on bark, fence posts, or lignum with 

the type co l l ec t i on being from Arctostaphylos sp. and not Adenostoma panicu-

latum as was reported by Zahlbruckner (1908). The saxicolous form i s very 

uncommon despite Herre's (1910) statement to the contrary. The saxicolous 

form also contains an addi t ional unknown chemical compound not found in the 

co r t i co lous / l i gn ico lous forms. This requires further study. 

B_. herrei was reported new to the province in Noble (1978) due to th is 

study. 

BACIDIA IGNIARII (Nyl . ) Oxn., Flora l i s c h a i n i k i v Ukraini (Kiev) 2(1):166. 

1968. 

Lecidea i g n i a r i i N y l . , Flora 50:328. 1867. 

Bacidia abbrevians (Nyl.) Th. F r . , L i ch . Scand. 1:362. 1864. 

Thallus crustose; disappearing or of t h i n , sma l l , scattered verrucae; 

greenish-grey. 

, Apothecia abundant, scattered to c lus te red , adnate to s l i g h t l y s t i p i t a t e , 

cons t r i c ted , 0.3-0.8 mm wide. Proper margin at f i r s t t h i ck , e n t i r e , ra i sed , 

shiny, becoming th inner, less prominent, sometimes almost excluded. Disc 

plane, occasional ly convex, black. Hypothecium fulvous to l i gh t brown; 

epithecium sordid green-black, fading greenish part way down the hymenium; 



hymenium 50 urn high; paraphyses s imple, coherent; excipular t issue brown to 

brownish black. Spores 8 per ascus, hya l ine , fusiform to almost c y l i n d r i c , 

3-septate, occasional ly s l i g h t l y constr ic ted at mid-septum, 17-23(-30) X 2.5 

urn (see Figure 9) . 

Spot Tests: epithecium K-, C - ; hymenium IKI+ yellow (-orange), top of 

ascus IKI+ blue. 

Substratum/Habitat: co r t i co lous ; on Quercus. 

Selected Specimens: 3008', 4594B. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known; 

co l lec ted only in the CDFD subzone. 

World D is t r i bu t i on : western North America-eastern North America-Europe 

d is junc t ; reported f i r s t for North America from Michigan by Harr is (1977). 

BACIDIA INUNDATA (Fr . ) Koerb., L i ch . Germ.:187. 1855. 

Biatora inundata F r . , Kg. Vetensk.-Akad. Nya Handl . , :270. 1822. 

Thallus crustose; e f fuse, scurfy to scat tered, minute, th in verrucae; 

pale g ray -o l i ve , o l i ve -bu f f . 

Apothecia adnate, cons t r i c ted , scat tered, 0.3-0.6 mm wide. Proper margin 

t h i n , en t i r e , l i gh te r coloured than the d i s c , excluded ear ly or l a t e . Disc 

round, plane to occasional ly convex, l i gh t tan to l i gh t brownish. Hypothecium 

hyaline to sometimes l i gh t brownish; epithecium hyaline to sometimes l i gh t 

brownish; hymenium 25-50 urn h igh, hya l ine ; paraphyses simple but coherent. 

Spores 8 per ascus, hya l ine ; a c i c u l a r , s t ra ight to s l i g h t l y curved, ( l - ) 3 -

(-5) spetate, 27-35 X 1.5-2 urn (see Figure 9) . 

Spot Tests: epithecium K-, C'-; hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous; co l lec ted once on noncalcareous, + 

ve r t i ca l metamorphic rock beside a wa te r f a l l . The co l l ec t i on was made during 

a summer of except ional ly low water leve ls and the normal habitat of th is 



mater ial , may be under the water fa l l or at least within i t s spray. 

Selected Specimen: 6395. 

Local Abundance and D i s t r i bu t i on : ra re ; d i s t r i bu t ion poorly known; 

co l lec ted once near V i c to r i a on the CDFD-CDFW border. 

World D is t r i bu t i on : circumtemperate. 

BACIDIA LAUROCERASI (Del. ex Duby) Zah lb r . , Cat. L i c h . Univ. 4:213. 1926. 

P a t e l l a r i a laurocerasi Del , ex Duby, Bot. G a l l . 11:653. 1830. 

Bacidia atrogr isea (Del . ex Hepp) Koerb., Parweg. L ich . :133 . 1860. 

Bacidia acerina auct. 

Thai lus crustose; e f fuse, i r regu la r from scattered granules to + cont in 

uous, minutely verruculose, + shiny; greenish-white. 

Apothecia scat tered, adnate, cons t r i c ted , 0.3-1.0 mm wide. Proper mar

gin at f i r s t t h i ck , smooth, shiny, r a i sed , often with s t r i a t i ons (minute 

creases) down to d i s c , l i gh t to dark reddish-brown and often s l i g h t l y darker 

on raised por t ion ; becoming th in but never en t i re ly excluded. Disc plane to 

s l i g h t l y convex, b lack, matt to s l i g h t l y sh iny, epruinose. Hypothecium l i gh t 

fulvous to dark ye l low; epithecium orange-brown to almost reddish-black; hy

menium hyaline to fu lvous, 60-75 urn h igh; paraphyses simple but coherent at 

t i p s . Spores 8 per ascus, s p i r a l l y arranged, hya l ine , a c i c u l a r , 11- to 21-

septate, s t ra ight to more commonly cu r led , 60-85 X 2.5(-3) urn (length 

measured end to end, not along the cur l ) (see Figure 9) . 

Spot Tests: epithecium C - , K+ more intensely purple, not r ea l l y a colour 

change but rather an in tens i fy ing of the natural co lour ; hymenium IKI+ b lue; 

hypothecium K+ yel low. 

Substratum/Habitat: co r t i co lous ; co l lec ted once each on Cornus n u t a l l i i , 

Pseudotsuga, and Sa l i x sp. 

Selected Specimens: 1221B, 4399. 



Local Abundance and D is t r i bu t i on : infrequent; d i s t r i bu t ion uncer ta in , 

perhaps tending towards the western edge of the subzone, not co l lec ted 

outside the CDFD subzone. 

World D is t r i bu t i on : ten ta t i ve ly circumtemperate(-circumbor'eal); 

Ozenda & Clauzade (1970) suggested Mt i s perhaps cosmopolitan. 

Remarks: This material was f i r s t i den t i f i ed as B_. acerina a species i t 

keys to quickly in Ozenda & Clauzade (1970) because of the curled spores. 

One European co l l ec t i on of th is species was borrowed for comparison and c lose 

ly matched the local mate r ia l , except for s l i gh t di f ferences in apothecial 

react ion with K. In the European material the epithecium fades rapid ly to 

pale b lu ish with K, the hypothecium yel lowing s l i g h t l y , and the exc ip le ( in 

one section) browning. In contrast the local material had the epithecium 

brighten s l i g h t l y to a more purpl ish co lour , the hypothecium and part of the 

surrounding excipular t issue turning bright yel low. Despite these s l i gh t 

di f ferences i t seemed best to accommodate the local material in B_. acer ina. 

Hawksworth et a l . (1980), however, l i s t e d B_. acerina auct., along with 

B. atrogr isea (Del . ex Hepp) Koerb., as synonyms of B_. lau roceras i . A l l of 

these are treated as independent species by Ozenda & Clauzade (1970). 

Magnusson (1954) described B_. idahoensis in the endoleuca-acerina 

group. Like the local mate r ia l , the spores of th is species are long and cur l 

ed although s l i g h t l y wider (3-3.5 urn) and i t has a hyaline hypothecium. The 

exc ip le i s a lso described as K+ yel low. However, i t s tha l lus i s olive-brown 

and epithecium sky blue to sordid green-brown. No material of th is species 

has been seen for comparison. 

BACIDIA NAEGELII (Hepp) Zah lb r . , Oesterr. Botan. Z e i t s c h r i f t . 59:439. 1909. 

Biatora naegel i i Hepp, Spor. F lecht . Eur. p i . 4 , f . 1:19. 1853. 

Thai!us crustose; e f fuse, disappearing or t h i n , scat tered, scurfy gran-



u les ; l i gh t grey. 

Apothecia few to abundant, adnate, 0.3-0.6 mm wide. Proper margin th i 

en t i r e , l i gh te r coloured than the d i s c , often white, f i n a l l y + excluded. 

Disc plane to s l i g h t l y convex, tan to brown-grey to dark grey-black, often 

mott led. Hypothecium hya l ine; epithecium hya l ine , l i gh t brownish to often 

sordid green ( in.dark apothecia) ; hymenium 40-55 urn t h i c k ; paraphyses simpl 

coherent. Spores 8 per ascus, hya l ine , fus i form, ( l - )3 -sep ta te , 13-17(-20) 

X 4-5 urn (see Figure 9) . 

Spot Tests: epithecium K-, C - ; hymenium IKI+ blue. 

Substratum/Habitat: co r t i co lous , only on Quercus. 

Selected Specimens: 2733E, 3014B. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

subzone, not co l lec ted in other zones. 

World D is t r i bu t i on : circumtemperate (Ozenda & Clauzade, 1970). 

Remarks: B_. naegel i i i s s u p e r f i c i a l l y s im i la r to Micarea pel idcarpa. 

See that species for comments. 

BACIDIA RUBELLA (Hoffm.) Mass., Ricerch. Auton. L ich . :118. 1852. 

Verrucaria rubel la Hoffm., Deutschl. Flora:174. 1796. 

Bacidia lu teo la (Ach.) Mudd, Manual B r i t . L ich . :183 . 1861. 

Thallus crustose; e f fuse, of scattered or grouped i s i d i a t e granules, 

almost pulverulent ; l i gh t grey ish , pale green-grey, o l i ve -bu f f , grey ish-

yel low. 

Apothecia adnate, constr ic ted or not, scattered or often c lus te red , 

0.5-1.3 mm wide. Proper margin even and t h i n , somewhat r a i sed , + shiny, 

l i gh te r coloured than the d i s c ; often excluded ear ly or sometimes excluded 

l a t e . Disc plane or becoming convex, round to f lexuous, often somewhat tub-

ercu la te ; l i gh t orange-brown. Hypothecium fulvous to l i gh t brownish-yellow 



j us t below hymenium; epithecium fulvous to golden, not d i s t i n c t l y 

res t r i c ted to epithecium but colour ing whole upper sect ion of hymenium; 

hymenium 50-75 urn h igh; paraphyses simple but coherent. Spores 8 per ascus, 

hya l ine, ac i cu la r , s t ra igh t , 5- to 9-septate, (40-)50-65 X 2.5-3.0 urn (see 

Figure 9) . 

Spot Tests: epithecium K-, C - ; hymenium IKI+ blue; tha l lus K+ fa in t 

ye l low, C - , P-. 

Substratum/Habitat: co r t i co lous ; co l lec ted twice on Quercus. 

Selected Specimens: 882B, 6451. 

Local Abundance and D is t r i bu t i on : ra re ; probably much more common than 

the two co l lec t ions ind ica te , since s t e r i l e granules on Quercus bark have 

been seen in many other co l l ec t ions which correspond wel l with the tha l lus of 

the f e r t i l e c o l l e c t i o n s ; d i s t r i bu t i on poorly known, not co l lec ted outside the 

CDFD subzone. 

World D is t r i bu t i on : probably circumtemperate in the Northern Hemisphere; 

also reported from Aus t ra l ia in the Southern Hemisphere (F i lson & Rogers, . 

1979). 

BACIDIA SC0PULIC0LA (Nyl .) A. L. Sm., Monogr. B r i t . L i c h . 2:156. 1911. 

Lecidea scopul ico la N y l . , Flora 57:312. 1874. 

Thallus crustose; e f fuse, moderately th i ck , cracked-areolate becoming 

so red ia te - i s id ia te to granulose or en t i re l y g ranu lose- i s id ia te ; green, o l i v e -

buff , buff. 

Apothecia few, often absent, adnate, 0.3-0.8 mm wide. Proper margin 

moderately t h i ck , e n t i r e , even, + sh iny , l i gh te r coloured than the d i s c , be

coming excluded. Disc plane, becoming convex, l i gh t brown to dark reddish 

brown. Hypothecium and epithecium + hya l ine; hymenium 50-55 urn h igh, hyaline 

or with fulvous-brown sect ions. Spores 8 per ascus, hya l ine, a c i c u l a r , 



s t ra igh t , 3- to 5-septate, 32-48 X 1.5-2.0 um (see Figure 9) . 

Spot Tests: epithecium K-, C - ; hypothecium K+ ye l l ow ish ; hymenium IKI+ 

b lue; tha l lus K-, C - , P- . 

Substratum/Habitat: sax ico lous; in the suprahaline zone on shale and 

once on shaded sandstone with Verrucaria maura. 

Selected Specimens: 179B, 7284. 

Local Abundance and D is t r i bu t i on : ra re , probably more common than the 

two co l lec t ions indicate but usual ly in the s t e r i l e s ta te ; d i s t r i bu t ion 

poorly: known;; al so known to "be present in ; the adjacent zones. 

World D is t r i bu t i on : western North America-Europe d is junc t . 

Remarks: B. scopul ico la is reported here as new to the province. 

BACIDIA SPHAEROIDES auct. 

Thallus crustose; inconspicuous, t h i n ; l i gh t -g rey . 

Apothecia scattered to c lustered and then +_ conf luent , c lose ly adnate, 

0.4-1.3 mm wide. Proper margin t h i n , sh iny, l i gh te r than the d i s c , often 

becoming + excluded. Disc plane or eventual ly s l i g h t l y to strongly convex, 

round to f lexuous; yellowish-brown to l i gh t orange-brown. Hypothecium hyal ine 

to fu lvous; epithecium fulvous to golden(-brown); hymenium 50-55 um high, f u l 

vous; paraphyses simple but + strongly coherent. Spores 8 per ascus, hya l ine , 

e l l i p so i d - f us i f o rm , 3-septate, 14-19 X (5-) 6-7(-8) um (see Figure 9) . 

Spot Tests: epithecium K-, C - ; hymenium IKI+ blue. 

Substratum/Habitat: co r t i co lous ; co l lec ted mainly on Pseudotsuga but also 

once on Pinus contorta. Usually growing with Mycoblastus tornoensis. 

Selected Specimens: 3996, 4730C. 

Local Abundance and D is t r i bu t i on : infrequent; pr imar i ly on the southwest

ern border of the CDFD subzone and adjacent CDFW subzone, not co l lec ted on any 

of the Gulf Is lands. 



World D is t r i bu t i on : circumarctic-circumtemperate (Thomson, 1979); a lso 

reported from New Zealand (Mart in, 1966) and Aus t ra l ia (Weber & Wetmore, 

1972) in the Southern Hemisphere. 

Remarks: Bacidia sphaeroides (Dicks.) Zahlbr. and Bi l imbia sphaeroides 

(Dicks.) de Not . , both names which are commonly applied to th is spec ies, are 

treated as synonyms.of C a t i l l a r i a sphaeroides (Dicks.)- Schuler in Hawksworth 

et a l . (1980). 

BACIDIA UNKNOWN #1 

Thallus crustose; e f fuse, t h i n , s l i g h t l y verruculose, very scant, some

times only in the v i c i n i t y of the apothecia; brown-grey, darkened on the tops 

of the verrucae. Hypothallus absent. 

Apothecia few, scat tered, 0.3-0.6 mm wide. Proper margin i n i t i a l l y t h i n , 

smooth, a l i t t l e ra i sed , + shiny, becoming excluded, concolorous with the 

d i sc . Disc moderately cons t r i c ted , p lane, f i n a l l y convex, minutely roughened 

but s t i l l a l i t t l e shiny, b lack, epruinose. Hypothecium pale ye l low, 50 urn 

th i ck ; exc ip le black on the upper edge, becoming orange-brown below on the 

s ide , both of large th in-wal led c e l l s , becoming abruptly hyaline on the lower 

sides and below hypothecium 25-75 urn th i ck , th ickest at the base, of th ick-

walled ge la t in ized c e l l s ; epithecium sordid green-black; paraphyses s tout , 

coherent, terminal c e l l enlarged and globose, often branching at ap ices ; 

hymenium 50-60 jum h igh, + hyal ine. Spores 8 per ascus, hya l ine, c y l i n d r i c -

fus i form, s t ra igh t , 3-septate, one end sometimes narrower a f ter the l a s t 

septum, ends both usual ly rounded, 19-26(-32) X 2-2.5 urn (see Figure 9) . 

Spot Tests: hymenium C- , K-, IKI+ b lue; epithecium K+ br ighter green. 

Substratum/Habitat: sax ico lous ; co l lec ted once on calcareous sandstone at 

an ocean s i t e , above the l i t t o r a l zone. 

Selected Specimen: 1752B. 
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Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once on the Gulf Islands in the southern part of the CDFD subzone, 

not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : unknown. 

Remarks: the s ingle co l l ec t i on consists of only a few apothecia with 

very l i t t l e tha l lus scattered among separate, larger s t e r i l e verrucae of 

presumably a Lecania sp. 

This unknown Bacidia i s s im i la r to i g n i a r i i . Both have a green-black 

epithecium and narrow, fusiform spores. But in B_. i g n i a r i i the spores are 

s l i g h t l y smal ler , the outer exc ip le blackened even below the hypothecium, the 

hymenium IKI+ yel low-orange, and the habit co r t i co lous . The l ight -co loured 

exc ip le below the hypothecium in the unknown Bacidia perhaps indicates a 

paler ascocarp i n i t i a l l y that has darkened with age. The species may or may 

not have a maritime preference. The solut ion of the problem requires the 

co l l ec t i on of addi t ional mater ia l . 

BACIDIA UNKNOWN #2 

Thal lus crustose; e f fuse, f i ne l y granulose; green or grey-green. 

Apothecia abundant, + scat tered, 0.4-0.6 mm wide. Proper margin i n i t i a l 

l y rather th i ck , smooth, a l i t t l e ra ised and 'cinched i n 1 on the top of the 

d isc so that the sides of the exc ip le form the widest part of the ascocarp, 

paler than the d isc or concolorous, or with the very top edge a l i t t l e darker, 

f i n a l l y excluded, or occasional ly excluded ear l y . Disc plan becoming convex, 

moderately cons t r i c ted , + round; tan to pale brown. Hypothecium hyaline or 

pale yel low on outer edge; paraphyses coherent but + simple; epithecium hya

l i ne or pale ye l low; hymenium 55-65 um h igh, hyal ine. Spores 8 per ascus, 

hya l ine , ac i cu l a r , 3- to 7-septate, s t ra ight to a l i t t l e curved, 30-52 X 

2-2.5 um (see Figure 9) . 
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Spot Tests: tha l lus K-, C - , KC-, P - ; hymenium IKI+ orange-red. 

Substratum/Habitat: sax ico lous; co l lec ted once on calcareous sandstone 

in a shaded s i t e . 

Selected Specimen: 7286. 

Local Abundance and P i s t r i b u t i o n : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once on Mayne Island at an inland s i t e , also known from separate 

co l lec t ions from the adjacent zones (see below). 

World D is t r i bu t ion : unknown. 

Remarks: B_. cuprea (Mass.) Le t t . (=B_. prasinoides (Ny l . )Arn : ), a c a l 

careous, saxicolous species known from Europe,is almost ident ica l to the local 

material but i t s spores are much smal ler , 12-21 X 2-4 um (Duncan, 1970; Ozenda 

& Clauzade, 1970). 

Among the local species there are two ac icu lar -spored, saxicolous 

species with pale apothecia to which th is species i s s im i l a r . B_. inundata 

also has a greenish tha l lus but the spores tend to be a l i t t l e shor ter , the 

hymenium IKI+ blue, and the exc ip le not 'cinched i n 1 . I t i s known to prefer 

wet, often inundated habitats on noncalcareous rocks. B_. scopu l i co la , a mar-

time species with i s id ia te -so red ia te green t h a l l u s , also has shorter spores, 

lack the 'cinched i n ' exc ip le and grows on HC1- rocks, a lbe i t shaded. Add

i t i o n a l l y B_. scopul ico la has much smaller apothecia. 

Material very s im i la r to Bacidia unknown #2 has been co l lec ted from 

outside the study area at Uc lue le t , Vancouver Is land. This co l l ec t i on was on 

a cement curb. The tha l lus was well-developed and away from the apothecia 

was becoming sorediate. 

BACIDIA UNKNOWN #3 

Thai 1 us crustose; verruculose granules scattered or more commonly grouped 

into an i r regu la r or rosette-shaped mass of th i ck l y cracked areo les ; i n d i v i -
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dual granules a l i t t l e scabr id , matt; tan-brown to almost a p ink ish- tan . 

Hypothallus absent. 

Apothecia scarce, + scat tered, adnate, 0.2-0.5 mm wide. Proper margin 

t h i n , smooth, + even, epruinose, concolorous with t h a l l u s , or the top edge a 

l i t t l e darkened l i k e the d i s c , sometimes pers istent even a f ter the d isc has 

d is in tegrated. Disc + plane, moderately cons t r i c ted , + round; red-black to 

b lack, epruinose. Hypothecium hyaline to pale ye l low; exc ip le hyaline or 

reddish at top edge (adjacent to hymenium); paraphyses unbranched, + f ree , 

t ips d i s t i n c t l y globose; epithecium b lack i sh ; hymenium 40 urn h igh, + hyal ine. 

Spores 8 per ascus, hya l ine , narrow fus i form, ( l - )3 -sep ta te , (.18-)20-23 X 2-

2.5 urn (see Figure 9) . 

Spot Tests: tha l lus K-, C - , KC-, P - ; hymenium IKI+ blue; exc ip le (when 

reddish) K+ pu rp l i sh ; epithecium K-. 

Substratum/Habitat: sax ico lous; co l lec ted once on HC1-sandstone at a 

maritime s i t e above the l i t t o r a l zone. 

Selected Specimen: 1355. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once on the Gulf Islands in the'southern part of the CDFD subzone, 

not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : unknown. 

Remarks: This Bacidia- i s d ist inguished by the th i ck , l i gh t coloured, 

verruculose t h a l l u s , pale tan exc ip le (.+ pers istent) with plane, black d i s c , 

and narrow, fus i form, 3-septate spores. It most c lose ly resembles the local 

material of Bacidia unknown #1 which also has narrow, fus i form, 3-septate 

spores and black d isc as well as a maritime habi tat . However, in Bacidia un 

known #3 the paraphyses are noticeable free and globose, b lack- t ipped, the 

margin l i gh te r than the disc and pers is tent even a f ter the d isc i s gone, and 

the tha l lus much better developed. 



133 

B.xioessa Herre, described from C a l i f o r n i a , has sma l l , black apothecia, 

often with paler margin, b lackish epithecium, free paraphyses with sub-glob

ose t i p s , hypothecium colour less to pale brown, and a th in to thick granular 

or crumb-like squamuliform tha l l us . It i s also maritime. However, B_. ioessa 

has a th i ck , prominent hypothal lus, wider spores (14.5-20 X 2.5-6 um), 

excluded margin, an epithecium which reacts K+ purpl ish or rosy v i o l e t , and a 

dark tha l lus (black with a greenish or greyish cas t ) . 

BAEOMYCES Pers. 

Thallus crustose to squamulose. Cor t i ca te . 

Ascocarp an apothecium. Lecideine, globose, often mul t ipar ted, on short 

s t i pes . Stipes containing algae or not. Hypothecium and exc ip le not d i s t i n c t 
0 

from st ipe i n t e r i o r . Spores 8 per ascus, fusiform to e l l i p s o i d , hya l ine , 

simple to 3-septate. 

Ter r i co lous , on ac id ic s o i l s or humus; sometimes sax ico lous. 

References: Thomson (1967a). 

There i s one loca l species. 

BAEOMYCES RUFUS (Huds.) Rebent., Prodr. F lo r . Neomarch.:315. 1804. 

Lichen rufus Huds., Flora Angl ica 443:1762. 

Thallus crustose; up to 9 cm wide, orb icu lar becoming confluent or 

fo l lowing the substratum sur face, + i r r egu la r , scurfy to granulose, sometimes 

nearly areolate^squamulate towards the margins, sometimes + sored ia te ; yel low

ish-green, dark green, to buff. 

Apothecia common, scat tered, s t i p i t a t e . Disc 9.6-3.0 mm wide. Convex to 



convolute, smooth, cream, reddish-brown to brown. Proper margin i n d i s t i n c t . 

Podentia o.25-2.0 (-3) mm high, corrugated, white-cream, usual ly unbranched 

but sometimes forked with two or more terminal apothecia. Hymenium 80(-125) 

urn h igh; paraphyses simple, coherent at the t i p s ; epithecium brown. Asci 

narrowly c y l i n d r i c a l . Spores 8 per ascus, un ise r ia te , e l l i p s o i d , hya l ine , 

simple to sometimes 1-septate, 8-10(.-13) X 3-4 urn. 

Spot Tests: tha l lus K+ yel low. 

Substratum/Habitat: saxicolous and te r r i co lous ; sometimes also musci

colous; the substrata often sloping and shaded or nor th- fac ing. 

Selected Specimens: 3857, 5293. 

Local Abundance and D i s t r i bu t i on : infrequent; scattered pr imar i ly along 

the border of the CDFD subzone and CDFW subzone, much more common to the west 

of the study area. 

World D is t r i bu t i on : circumboreal-circumtemperate in the Northern Hemi

sphere (Thomson, 1979; Ozenda & Clauzade, 1970). 

BRYORIA Brodo & D. Hawksw. 

Thallus f r u t i cose ; erect to pendulous (a l l local species caespitose to 

pendulous). Branches + te re te , f i lamentous; l i gh t to dark brown or black. 

Spinu les, sored ia , and pseudocyphellae absent to abundant. 

Ascocarp an apothecium, l a t e r a l . Tha l l ine margin even to c i l i a t e , often 

excluded. Spores 8 per ascus, s imple, hya l ine, e l l i p s o i d , without a d i s t i n c t 

epispore, 4-15 X 2-7 urn. 

Pr imar i ly co r t i co lous , but also ter r ico lous and sax ico lous. 

Bryoria was recent ly removed from A lec to r ia on the basis of the sma l l , 

hyaline spores which are 8 per ascus, other morphological and anatomical d i f f -
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erences, and chemistry. See Brodo and Hawksworth (1977) for d e t a i l s . 

There has been considerable d i f f i c u l t y in the taxonomy of the 45+ species 

known from North America. Only Brodo and Hawksworth (1977) present a modern, 

comprehensive treatment of the group although d i f f i c u l t i e s s t i l l e x i s t . Older 

references, except Hawksworth (1972), mentioned uncer A lec to r ia are of " . . . 

i n te res t , but are incomplete or fau l ty in species concepts. 

I t should be noted that the spot tests for th is genus are best carr ied 

out on small squares of f i l t e r paper with any colour reaction being more 

eas i l y observed as i t spread out on the white paper. The C test i s very 

f l ee t i ng and requires a miniscule amount of reagent. See Brodo and Hawksworth 

(1977) for precise d i rec t ions . 

The report of Bryor ia nadvornikiana (Gyeln.) Brodo & Hawksw. from 

Sal tspr ing Island (Brodo & Hawksworth, 1977) i s based on an er ror : a misnum-

bered specimen from Ontario (Brodo,* pers. comm.). 

Loca l ly most Bryor ia species produce poor growth in the CDFD subzone; 

th is makes i den t i f i ca t i on d i f f i c u l t . They grow considerably better in the 

adjacent zones to the west. 

References: Brodo & Hawksworth (1977) see also references under A lec to r i a . 

1. Pseudocyphellae ye l low; tha l lus usual ly with at least a 
weak yel lowish tinge B. TORTUOSA 

1. Pseudocyphel!ae white or absent; tha l lus redd ish- , greenish- , 

or greyish-brown 2 

2. Thallus reddish-brown 3 

2. Thallus greenish- or greyish-brown . . . 4 
3. Thallus very shiny; co r t i ca l c e l l s e longate- l inear ; 

soredia yel low when present B̂ . FREMONTII 

3. Thallus d u l l ; co r t i ca l c e l l s " j ig-saw" ( p u z z l e - l i k e ) ; 

esorediate B. 0REGANA 

4. Thallus esorediate 5 

4. Thallus sorediate 8 
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5. Thal lus l i gh t coloured, pale greyish-brown 6 

5. Thal lus greenish or darker brown 7 

6. Filaments b r i t t l e , C+ red, K-, P- B. FPJABILIS 

6. Filaments not b r i t t l e , 'C+ red, K+ ye l low, 
P+ yel low, . KC+ red B. PAPILLARIS 

7. Thallus very glossy green (-brown); pseudocyphellae 
absent; branching angles obtuse B_. GLABRA 

7. Thallus not glossy or greenish or i f greenish then 
pseudocyphellae present; branching angles acute to obtuse B_. PIKEI 

8. Filaments glossy greenish; major branching 
angles obtuse 13. GLABRA 

8. Filaments not strongly greenish or shiny; 
major angles usual ly acute B_. FUSCESCENS 

BRYORIA CAPILLARIS (Ach.) Brodo & D. Hawksw., Opera Bot. 42:115. 1977. 

Parmelia jubata p. c a p i l l a r i s Ach . , Meth. L ich . :273 . 1803. 

A lec to r ia c a p i l l a r i s (Ach.) Cromb., J . Bo t . , Lond. 9:177. 1871. 

Thallus f r u t i cose ; f i lamentous, pendent, (4-)7-12 cm long. Branches dul l 

to s l i g h t l y sh iny, f l a c c i d , not f r i a b l e , uneven or occasional ly even, (0.1-) 

0.2-0.4 mm wide, somewhat foveolate, branching sometimes isotomica l ly d ich-

otomous but + always ending in anisotomic dichotomies; pseudocyphellae 

present, fus i form, white, 0.3-0.8 mm long, often scarce; deep o l i ve -bu f f , 

g rey i sh -o l i ve , mouse grey, under the DM very l i gh t tan-brown. 

Apothecia not observed. According to Brodo & Hawksworth (1977) apothec

ia very ra re , up to 1.7 mm wide, becoming strongly convex, epruinose; spores 

8 per ascus, hya l ine, e l l i p s o i d to sub-globose, s imple, 4.3-6.8 X 4.0-4.5 urn. 

Spot Tests: tha l lus K+ yel low (often f a i n t ) , C+ red (ephemeral), P+ 

ye l low, KC+ red. 

Substratum/Habitat:, co r t i co lous ; pr imar i ly on Pseudotsuga but occasional 

on a wide var ie ty of trees including Quercus, Tsuga, and dead branches of 



Arbutus; 

Selected Specimens: 2441, 3141. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : circumboreal in the Northern Hemisphere (Hawksworth, 

1972). 

Remarks: B. c a p i l l a r i s i s esorediate in North America but frequently 

sorediate in Europe (Brodo & Hawksworth, 1977). 

BRYORIA FREMONTII (Tuck.) Brodo & D. Hawksw., Opera Bot. 42:136. 1977. 

A lec to r ia fremonti i Tuck., Am. J . A r t s . S c i . , ser . 2, 25:422. 1858. 

Thallus f r u t i cose ; subpendent, up to 8 cm long. Branches f i lamentous, 

extremely shiny, + even, 0.2-0.3 mm wide, anisotomical ly branched; pseudo

cyphel! ae absent; bone brown, brown, but under DM d i s t i n c t l y reddish-brown or 

sometimes yel lowish brown. Soredia absent or present, ye l low; so ra l i a 

elongated and re f lexed. Cor t ica l c e l l s e longate- l inear under LM. 

Apothecia not observed. According to Brodo & Hawksworth (1977) the 

apothecia are l a t e r a l , convex, l -2(-4) mm wide, yel low pruinose; spores 8 per 

ascus, hya l ine , simple, 5-8 X 4-5 um. 

Spot Tests: tha l lus K-, C - , P - , KC-. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Pseudotsuga. 

Selected Specimen: 5461B. 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted only in the adjacent 

CDFW subzone although one specimen examined from the Parksv i l l e area (UBC) . 

which i s wi thin the CDFD subzone. 

World D is t r i bu t i on : western North America-Europe d is junc t ; a lso uncon

firmed reports from.eastern A s i a , El lesmereland, and Ecuador (Brodo & 

Hawksworth, 1977). 



138 

Remarks: According to Brodo & Hawksworth (1977) B, fremonti i may be much 

larger in both length and diameter than the specimens described here. The 

tha l lus can be up to 45 cm long and the fi laments (0.2)0.4-1.5(-4.0) mm wide. 

Furthermore, the fi laments may become uneven in width, tw is ted, and foveolate. 

Pseudocyphellae may be present as elongate, fus i form, whi te. to pale brown 

cracks that are perhaps produced by tors ion as the f i laments tw is t , 

B_. fremonti i i s very d i s t i n c t i v e when the yellow so ra l i a are present. 

In the i r absence, the reddish, shiny f i laments with e longate- l inear co r t i ca l 

c e l l s should separate i t from the s im i la r B_. oregana. 

BRYORIA FRIABILIS Brodo & D. Hawksw., Opera Bot. 42:118. 1977. 

Thallus f r u t i cose ; subpendent to pendent, up to 19 cm long. Branches 

f i lamentous, + d u l l , f r i a b l e , 0.2-0.4 mm wide, uneven in diameter towards the 

apices where they can appear 'knobby', also often twisted to foveolate; 

pseudocyphellae present, fus i form, whi te, usual ly p a r t i a l l y twisted around 

branches, inconspicuous; soredia absent; buff-brown, drab brown, l i gh t grey

ish o l i ve to dark o l i v e . 

Apothecia not observed. According to Brodo & Hawksworth (1977) the 

apothecia are very rare , being observed only once on a specimen from northern 

Vancouver Is land. The apothecia are described as 0.35-0.5 (-0.8) mm wide, 

l a t e r a l , often elongated, strongly ref lexed l i g h t coloured, epruinose; the 

spores as 8 per ascus, hya l ine, e l l i p s o i d , 4.2-5.0 X 2.4-3.0 urn. 

Spot Tests: tha l lus K-, P - , C+ pink, f l a s h , fading quick ly or sometimes 

slowly. 

Substratum/Habitat: co r t i co lous ; co l lec ted from the trunk and and twigs 

of Pseudotsuga. 

Selected Specimens: 768, 892. 
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Local Abundance and D is t r i bu t i on : infrequent; co l lec ted only on the 

southern Gulf Is lands, not co l lec ted in the adjacent zones. 

World D i s t r i bu t i on : western North America-eastern North America d is junct 

(see Figure 64); temperate; in western western North America known from 

Ca l i f o rn ia to Prince Rupert, B r i t i s h Columbia, in eastern North America known 

from Quebec, Nova Sco t i a , and New England (Brodo & Hawksworth, 1977). 

BRYORIA FUSCESCENS (Gyeln.) Brodo & D. Hawksw., Opera Bot. 42:83. 1977. 

A lec to r ia fuscescens Gye ln . , Nyt Magn. Naturvid. 70:55. 1932. 

Thal lus f r u t i cose ; pendent, up to 15 cm long. Branches f i lamentous, 

even to uneven, usual ly s t ra igh t , branching angles acute to obtuse, sometimes 

with la te ra l spinulose branches; pseudocyphellae absent; so ra l i a abundant to 

sparse, tuberculate or f i s s u r a l , sometimes becoming spinulose; pale fuscous to 

brown to b lack i sh , the basal parts often paler . 

Apothecia not known in North America (Brodo & Hawksworth, 1977). 

Spot Tests: tha l lus K-, C - , KC- , P+ red; so ra l i a K-, C - , KC-, P+ red. 

Substratum/Habitat: co r t i co lous ; pr imar i ly on con i fe rs . 

Selected Specimens: 1605B, 4848. 

Local Abundance and D is t r i bu t i on : infrequent; scattered along the western 

boundary of the CDFD subzone, also present in the adjacent zones. 

World D is t r i bu t i on : circumboreal in the Northern Hemisphere; one var iety 

also known from the mountains of East A f r i ca in the Southern Hemisphere. 

Remarks: 

"There i s no species group in which there are more problems in 
de l imi t ing taxa than those species of the sect ion Bryor ia which 
general ly have PD+ red s o r a l i a . ' Intermediate' specimens can 
be demonstrated from almost any pai r within the group, although 
the d is t inc tness of the taxa i s unquestioned in most cases. 
Few characters of any of the taxa are constant for a l l specimens 
and v a r i a b i l i t y is except ional ly broad. Environmental mod i f i 
cations may be the cause of at least some of th is v a r i a b i l i t y " 
(Brodo & Hawksworth, 1977). 
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Species wi thin sect ion Bryor ia that have P+ red so ra l i a include 

B_. chalybeiformis (L.) Brodo & D. Hawksw., B_. glabra (Mot.) Brodo & 

D. Hawksw., B_. lanes t r i s (Ach.) Brodo & D. Hawksw., B_. subcana (Nyl . ex 

S t i z . ) Brodo & D. Hawksw., B. tr ichodes (Michx.) Brodo & D. Hawksw., and 

B_. fuscescens. 

]3. chalybeiformis has been co l lec ted on Mt. Benson, west of Nanaimo. I t 

i s a prostrate a rc t i c -a lp i ne species over rocks and s o i l . The main branches 

usual ly become twis ted, foveolate, and sometimes channeled, averaging 0.5-1.0 

mm in diameter, and are shiny dark brown to black. B_. glabra i s known from 

the CDFD subzone. It i s t yp i ca l l y shiny and olivaceous with the branches 

very even, broadly angled, s t r i c t l y dichotomously branched, and the so ra l i a 

are sma l l , ova l , and f i s s u r a l . B_. fuscescens and B_. glabra intergrade to 

some extent in southern B r i t i s h Columbia and A lber ta . B_. lanes t r i s is not 

known from Vancouver Island although i t has been co l lec ted on the adjacent 

mainland. It has very slender (0.1-0.25 mm wide), very b r i t t l e , usual ly very 

uneven, dark brown-black or black branches. B_. subcana i s known from coastal 

Ca l i f o rn ia to Alaska but not yet from Vancouver Is land. It has branches 

that are even, s t ra igh t , b r i t t l e , slender (0.15-0.3 mm), basal ly pale fuscous 

brown and ap i ca l l y very pale fuscous to greenish white; pseudocyphellae often 

present; so ra l i a tuberculate, sometimes becoming sp inu lose; a l l parts reacting 

P+ red. EL tr ichodes i s known from Vancouver Island outside the CDFD subzone. 

It has two subspecies. Subsp. tr ichodes has te re te , uneven, pale cervine 

brown or dark brown, cons is tent ly shiny branches that are abundantly pseudo-

cyphel late (white, o v a l , and ra ised) . Subsp. americana has even, darker 

brown branches with sparse, pseudocyphellae that are fus i form, brownish, and 

depressed (Brodo & Hawksworth,.1977). 
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BRYORIA GLABRA (Mot.) Brodo & D. Hawksw., Opera Bot , 42:86. 1977. 

A lec to r ia glabra Mot., Fragm. F l o r i s t . Geobot. 6:448. 1960. 

Thai 1 us f r u t i cose ; pendent, up to 13 cm long. Branches f i lamentous, 

even, smooth, very g lossy, sometimes + transparent, isotomica l ly dichotomous-

ly branched with obtuse angles between major f i laments (actual ly + 90°) , 

0.3-0.5 mm wide; deep o l i v e , g rey i sh -o l i ve , olivaceous black, but always 

olivaceous(-brown) under the DM. Sora l ia common to absent, espec ia l l y in 

small thai 1 i , f i s s u r a l ; soredia whi te, + granular. Pseudocyphellae absent. 

Apothecia not observed. According to Brodo & Hawksworth (.1977) the 

apothecia are ra re , l a t e r a l , 0.65-1.15 mm wide with mature spores unknown. 

Spot Tests: tha l lus K-, C - , KC-, P - ; so ra l i a P+ orange-red. 

Substratum/Habitat: co r t i co lous ; predominantly on Pseudotsuga. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

adjacent zones, present only at a few s i t es on the western edge of the CDFD 

subzone. 

World D is t r i bu t i on : western North America-eastern North America d is junc t ; 

temperate montane (Brodo & Hawksworth, 1977). 

Remarks: Although t yp i ca l l y a sorediate species, co l lec t ions of non-

sorediate B_. gl a bra are f a i r l y common on Vancouver Is land. They must be care

f u l l y d ist inguished from B_. p ike i which i s greenish, sometimes shiny, obtuse, 

to acute angled at branching points, but has pseudocyphellae and a d i f fe rent 

chemistry. 

B_. glabra intergrades with B_. fuscescens in southern A lbe r ta -B r i t i sh 

Columbia. See that species for comments. 

BRYORIA OREGANA (Tuck, ex Nyl . ) Brodo & D. Hawksw., Opera Bot. 42:134. 1977. 

A lec to r ia oregana Tuck, ex N y l . , L i ch . Jap. :104. 1890. 
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Trial!us f r u t i cose ; subpendent to pendent, 3.5-8 cm long. Branches f i l a 

mentous, + terete to i r r egu la r , older branches foveolate to s l i g h t l y tw is ted, 

up to 2 mm wide, r i g i d , anisotomical ly branched, matt to s l i g h t l y shiny but 

not g l i s t e n i n g ; soredia and pseudocyphellae absent; chestnut brown, burnt 

umber, under the DM de f i n i t e l y reddish-brown. Cor t ia l c e l l s knobby, j ig-saw-

shaped under LM. 

Apothecia not observed. According to Brodo & Hawksworth (.1977X the 

apothecia are uncommon, l a t e r a l , margin even or c i l i a t e , up to 2 mm wide; the 

spores are 8 per ascus, broadly e l l i p s o i d , 6.5 X 4.5 urn. 

Spot Tests: tha l lus K-, C - , KC-, P- . 

Substratum/Habitat: co r t i co lous , co l lec ted on Pseudotsuga. 

Selected Specimens: 4717, 5538. 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted only at two higher 

elevat ions near the western border of the CDFD subzone; not co l lec ted in the 

adjacent zones. 

World D is t r i bu t i on : western North American endemic; temperate-montane 

(Brodo & Hawksworth, 1977). 

Remarks: Like B_. oregana, B_. fremonti i can be reddish in co lour , however, 

the l a t t e r species can be dist inguished by i t s isotomic branching, conspicu

ously twisted branches, l i near co r t i ca l c e l l s , yel low pruinose apothecia, 

and yel low soredia (when present). 

BRYORIA PIKEI Brodo & D. Hawksw., Opera Bot. 42:125. 1977. 

Thallus f r u t i cose ; pendulous, 7-17 cm long. Branches f i lamentous, 

0.25-0.4 mm wide, shiny to d u l l , even at base, uneven towards ap ices, isotomi-

branched, angles obtuse or acute; soredia absent; pseudocyphellae common, 

whi te, fus i form; o l ivaceous, g rey -o l i ve , or browning. 
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Apothecia not observed. According to Brodo & Hawksworth (.1977) the 

apothecia are unknown. 

Spot Tests: tha l lus K+ l i gh t ye l low, C+ red; medulla P+ yel low. 

Substratum/Habitat: co r t i co lous , co l lec ted once on Pseudotsuga (Brodo, 

13839 CANL) and once on Pinus contorta. 

Selected Specimen: 4335. 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted once at a higher e le 

vation in the CDFD subzone and once at a higher e levat ion in an adjacent 

zone. 

World D is t r i bu t i on : western North America-eastern North America d is junc t ; 

coastal-oceanic from Oregon to the Queen Charlotte Islands in B r i t i s h Columbia 

on the west coast , one co l l ec t i on from Cape Breton, Nova Scot ia on the east 

coast. 

Remarks: Without chemical tests B_. p ikei can be confused with non-sored-

ia te FS. glabra except that B_. pi kei has abundant white pseudocyphel! ae. It i s 

also very s im i la r to B_. pseudofuscescens (Gyeln.) Brodo & D. Hawksw. Both are 

greenish, sh iny, and pseudocyphel l a t e . B_. pseudofuscescens i s , however, C - . 

I t has been reported from V ic to r i a on the basis of an ear ly Macoun c o l l e c t i o n . 

This record has been excluded from the present f l o ra un t i l a confirmatory 

co l l ec t i on i s made; B_. pseudofuscescens has not been reported for Vancouver 

Island other than from Macoun's specimen, although i t i s present on the ad

jacent mainland. 

BRYORIA TORTUOSA (Merr.) Brodo & D. Hawksw., Opera Bot. 42:138. 1977. 

A lec to r ia tortuosa Merr . , Bryologis t 12:1. 1909. 

Thallus f r u t i cose ; pendent, 7-20 cm long. Branches f i lamentous, +_ 

tere_te, sh iny, smooth, sometimes tw is ted, infrequent ly dichotomously branched, 



0.2-0.3 mm wide but some major branches up to 0.7 mm wide and these usual ly 

very twisted and foveolate; f la t tened and expanded in the a x i l s ; esorediate; 

pseudocyphellae common, fus i form, ye l low, often twisted around the f i laments; 

colour ranging from deep o l i ve to medal bronze to brown but usual ly p a r t i a l l y 

to strongly ye l low ish-o l i ve or pale greenish yel low in p laces. 

Apothecia uncommon, l a t e r a l , 0.6-1.4 mm (.2-3 mm in Brodo & Hawksworth, 

1977). Thal l ine margin t h i n , en t i r e , becoming excluded. Disc var iously 

shiny or yel low pruinose in par ts , very i r regu la r l y convex. Spores 8 per 

ascus, b i s e r i a t e , hya l ine, ovoid to subglobose, 5-7 X 4-5 um. 

Spot Tests: tha l lus K-, C - , KC-, P- . 

Substratum/Habitat: co r t i co lous ; co l lec ted on both Pseudosuga and 

Quercus. 

Selected Specimens: 1032A, 5056C. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone and adjacent zones espec ia l l y the CDFW subzone. 

World D is t r i bu t i on : western North American endemic; also a s ing le report 

from Europe in the Carpathian Mountains which i s not yet confirmed (Brodo & 

Hawksworth, 1977). 

Remarks: Me r r i l l (1909) described th is species from a specimen co l lec ted 

near New Westminster. Both M e r r i l l (op. c i t . ) and Motyka (1964) described the 

pseudocyphellae as white but a l l the local specimens checked have d i s t i n c t l y 

yel low pseudocyphellae. Howe (1911) and Fink (1935) i n i t i a l l y included 

A. tortuosa as a synonym of A. v i r e n s , T a y l . , which i s a southeast Asian species 

(Hawksworth, 1971). Du Rietz (1926) and Gyelnik (1935) both pointed out 

di f ferences in the two species. Howe (1921) considered i t as f a l l i n g wi thin 

the var ia t ion of A. f remont i i . 

Brodo &.Hawksworth(1977) mentioned, an unusual co l l ec t i on of B. tortuosa 

from Vancouver Island which i s sorediate. 



145 

BUELLIA de Not. 

Thallus crustose; rimose to areolate. Hypothallus often present. 

Ascocarp an apothecium, black. Margin l ec ide ine . Spurious 

tha l l i ne margin sometimes present. Hypothecium brown, continuous with 

exc ip le . Paraphyses simple to s l i g h t l y branched, + f ree . Spores usual ly 8 

per ascus, brown, 1-septate to submuriform, not halonate. 

A l l substrates. 

There are several 1ichenicolous fungi genera with s im i la r spores and 

ascocarps to B u e l l i a . Local ly a Leciographa sp. may be found growing on a 

cor t ico lous Pertusar ia (?) sp. 

The genus Buel1ia of North America was monographed by Imshaug (1951) in 

an unpublished PH.D. thes i s . Several new species were discussed in th is work 

which Imshaug intended to va l i d l y publ ish l a te r . Some of these i l l eg i t ima te 

names have crept into the l i t e r a t u r e . 

Several segregate genera have been removed recent ly from Bue l1 ia , i . e . 

Diplotomma, Cato lech ia , and Epi l ichen (Hafe l lner , 1978). Only Bue l l i a i s 

recognized here, although recent name changes are mentioned. 

References: Imshaug (1951), Sheard (1964, 1969), Schauer (.1965), 

Weber (1971). 

1. Cort icolous or l ign ico lous 2 

1. Saxicolous or 1ichenicolous/muscicolous 9 

2. Spores submuriform or muriform 3 

2. Spores 1- to 3-septate 4 
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3. Black hypothallus present; spores muriform (at least more 
than 1 longi tudinal septum); pseudothall ine margin absent . . . B. PENICHRA 

3. Hypothallus absent; spores submuriform; (0 to 1 long i tu 
dinal septum); pseudothall ine margin often present . . B_. ALBOATRA 

4. Spores 3-septate LECIOGRAPHA sp. 

(not handled) 

4. Spores 1-septate 5" 

5. Spores 12 per ascus B. UNKNOWN #1 

5. Spores 8 per ascus 6 

6. Spores <16 um long; hymenium not inspersed B. PUNCTATA 

6. Spores >16 um long; hymenium inspersed 7 

7. Discs + pruinose; proper margin l i gh te r than d i s c ; 
hypothallus often v i s i b l e RINODINA HALLII (p. 677) 

7. Discs not pruinose; proper margin concolorous with 

d i s c ; hypothallus v i s i b l e or not .8 

8. Cor t i co lous ; K+ red B. c f r . DISCIFORMS 

8. Lignicolous on dr i f twood; K+ yellow B_. FOSTERI 

9. Spores muriform or submuriform 10 

9. Spores 1-septate 11 

10. Thallus K+ yel low turning red (often slow) B. CHLOROPHAEA 

10. Thallus K- B. ALBOATRA 

11. Thallus yel low-green, C+ red B. VERRUCULOSA 

11. Thallus white to dark grey, or brown .12 

12. Hymenium inspersed B. c f r . LEPIDASTROIDEA 

12. Hymenium not inspersed 13 

13. Hypothallus conspicuous, b lack; tha l lus areo la te , 
white-grey, K- B. STELLULATA 

13. Hypothallus absent or inconspicuous; tha l lus 
brown, not d i s t i n c t l y areo la te , K- 14 

14. Thallus of + terete brown lobes or d ig i ta te squamules; 
often l ichenico lous/muscico lous, or saxicolous B_. BADIA 

14. Thal lus crustose; saxicolous 15 
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15. Thallus usual ly dark grey ish, sometimes brownish; t h i n , 
scattered granules to th innly cracked-areolate .B_. PUNCTATA 

15. Thallus brown to ol ive-brown; continuous, verruculose, 
cracking into large areoles B. TURGESCENS 

BUELLIA ALBOATRA (Hoffm.) Branth & Ros t r . , Botan. T idssk r i f t 4:239. 1869. 

Lichen alboatra Hoffm., Enum. L i ch . :30 . 1784. 

Diplotomma alboatrum (Hoffm.) F l o t . , 27 Jaresber. Sch les isch. Gesel lsch. fur 

v e t e r l . Kultur:130. 1849. 

Thallus crustose, smooth to more other i r r egu la r l y cracked, du l l to 

chalky pruinose; white to grey-white. Hypothallus absent. 

Apothecia common, abundant, scattered to crowded, s e s s i l e , 0.4-0.7 mm 

wide. Margin at f i r s t spuriously t h a l l i n e , f i n a l l y often blackening, t h i n , 

excluded in convex ascocarps. Disc plane, b lack, matt or usual ly pruinose, 

becoming s l i g h t l y or strongly convex. Hymenium 75-85 urn high, not inspersed; 

epithecium dark brown; hypothecium l i gh t reddish brown to dark brown. Spores 

8 per ascus, brown, submuriform, 3-(5-) septate l a t i t u d i n a l l y , 0- to 1-

septate l ong i tud ina l l y , 14-17 X 6-8 urn (see Figure 11). 

Spot Tests: tha l lus IK I - , C- , P - , K+ sordid yel low. 

Substratum/Habitat: co r t i co lous ; co l lec ted twice on Quercus and once 

on Juniperus scopulorum. 

Selected Specimens: 3805, 6511. 

Local Abundance and D is t r i bu t i on : infrequent; a l l co l lec t ions from the 

Saanich Peninsula in the southern part of the CDFD subzone, not co l lec ted 

in the adjacent zones. 

World D is t r i bu t i on : circumtemperate(-circumboreal) in the Northern 

Hemisphere. Ozenda and Clauzade (1970) described i t s d i s t r i bu t ion as 

circumtemperate but they considered the species as only cor t i co lous . Thomson 

(1979), on the other hand, noted only saxicolous co l lec t ions from the north 



Figure 11. Selected spores of B u e l l i a . Co l lec t ion numbers of 
specimens are given in brackets. 

A. Bue l l i a alboatra (6511) 

B. B u e l l i a badia (4203A) 

C. Bue l l i a chlorophaea (2459) 

D. Bue l l i a c f r . d isc i formis (2290) 

E. Bue l l i a f os te r i (6553) 

F. Bue l l i a lepidastro idea (3785) 

6. Bue l l i a punctata (653) 

H. Bue l l i a penichra (848) 

I. B u e l l i a s t e l l u l a t a (2966) 

J . Bue l l i a turgescens (1298) 

K. Bue l l i a verruculosa (2747) 

L. B u e l l i a unknown #1 (3655B) 





slope o f Alaska and described i t s d i s t r i bu t i on as circumarctic-circumtemper-

a te ; a lso reported from Aus t ra l i a (Weber & Wetmore, 1972) and Argentina 

(Grass i , 1950) in the Southern Hemisphere. 

Remarks: J3. alboatra i s usual ly considered saxicolous as well as c o r t i 

colous (Duncan, 1970; Har r i s , 1977; Sheard, 1964; Imshaug, 1951). The s a x i 

colous substratum i s usual ly calcareous. 

A l l ava i lab le local saxicolous co l lec t ions which are s im i la r to B̂ . a l  

boatra are ac tua l ly B. chlorophaea. The two species are very s im i la r d i f f e r 

ing ch ie f l y in the i r chemistry. B_. chlorophaea i s K+ yel low turning red and 

B_. alboatra i s K-. In the local co l lec t ions the K pos i t i ve react ion of 

JL- chlorophaea was often slow or incomplete, approaching orange, while the K-

react ion of B_. alboatra may be pos i t i ve sordid or fa in t ye l low, espec ia l l y in 

cor t ico lous specimens. See B_. chlorophaea for fur ther comments. 

BUELLIA BADIA (Fr . ) Mass., Memor. Lichenogr.:124. 1853. 

Lecidea badia F r . , Syst . Orb. Veget. , pars 1 , 287. 1825. 

Thallus minutely squamulate-fol iose; i r regu la r over substratum, of d i g i 

tate squamules to narrowly, nearly terete lobes, +_ shiny at ends, moderately 

branched, loosely adnate, up to 1.5 mm long, imbr icate; dark brown. Hypo

tha l lus absent. 

Apothecia common, crowded, 0.4-0.9 mm wide. Proper margin t h i n , en t i r e , 

f i n a l l y excluded. Disc b lack, matt, plane, becoming convex. Hymenium 75 um 

high, not inspersed, l i gh t brownish; epithecium dark brown; hypothecium 

medium to dark brown. Spores 8 per ascus, brown, 1-septate, constr ic ted (or 

not) at septum, 12-15 X 6-8 um (see Figure 11). 

Spot Tests: tha l lus IK I - , K-; hymenium IKI+ blue. 

Substratum/Habitat: 1ichenicolous and sax ico lous; co l lec ted once on 

Neofuscelia ve r rucu l i f e ra , twice on igneous rock, and once on conglomerate, 



a l l co l lec t ions at higher elevat ions inland on exposed, sunny s lopes. 

Selected Specimens: 4303A, 4745B. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : ten ta t i ve ly western North America-Europe d is junc t ; 

in North America Fink (1935) described i t s d i s t r i bu t ion as "from South 

Carol ina and Tennessee westward to Ca l i f o rn ia and Washington", however a 

l a te r monograph (Imshaug, 1951) noted only co l lec t ions from Ca l i f o rn ia and 

Washington. According to Imshaug (1951), Zahlbruckner (1921 40) reported the 

species "from the cold and temperate regions of the Northern Hemisphere" 

which i s how Ozenda & Clauzade (1970) also described i t s d i s t r i bu t ion despite 

the fac t that i t i s res t r i c ted in France to l o c a l i t i e s above 1,000 m. 

BUELLIA CHL0R0PHAEA (Hepp ex Muel l . Arg.) L e t t . , Hedwigia 52:244. 1912. 

Lecidea chlorophaea Hepp ex Muel l . A r g . , L i ch . Flora Great B r i t . , ed. 1:328. 

1871. 

Diplotomma chlorophaeum (Hepp ex Muel l . Arg.) S z a t . , publ icat ion information 

not ava i l ab le . 

Thallus crustose; i r regu la r to o rb i cu la r , up to 4 cm broad, continuous, 

th in to more often th i ck , r imose-cracked, or evenly areo la te , areoles 0.2-0.5 

mm wide, often add i t iona l l y c rack ing, becoming thinner and s l i g h t l y larger • 

towards margin, smooth, + shiny or appearing chalky-pruinose; pale grey, 

whi t ish grey. 

Apothecia common, abundant, + scattered to somewhat crowded, subsessi le 

becoming s e s s i l e , (0.2-)0.4-0.8 mm wide. Margin t h i n , at f i r s t spuriously 

t h a l l i n e , f i n a l l y blackening, en t i r e , excluded in convex apothecia. Disc 

lane, matt, round, black. Hymenium 60-75 urn h igh, not inspersed; epithecium 

medium to dark brown; hypothecium yel lowish to l i gh t brown or reddish-brown. 
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Spores ,8 per ascus, brown, submuriform, 3-septate l a t i t u d i n a l l y , (0 - ) l - ( -2 ) 

septate l ong i tud ina l l y , 14-19 X 7-9 urn (see Figure 11). 

Spot Tests: tha l lus IK I - , C - , K+ ye l low, turning red (c rys ta ls under LM); 

hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous; often but not exc lus ive ly on seashore 

rocks. 

Selected Specimens: 182, 2961, 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone, also present in adjacent zones, more common at maritime s i t e s . 

World D is t r i bu t i on : ten ta t i ve ly western North America-Europe d i s junc t ; in 

Europe reported only from Great B r i t a i n and Ireland (Poe l t , 1969). 

Remarks: In many co l lec t ions of B_. chlorophaea the pos i t ive K react ion i s 

rather slow or incomplete as viewed under the DM. However, under the LM a 

rose colour usual ly appears quickly and in most cases the narrow, red 

c rys ta ls are eventual ly produced. The react ion i s pa r t i cu la r l y slow in the 

chalky, pruinose specimens. If the K react ion i s overlooked, then the spec i 

mens w i l l key to B_. a lboat ra. This species is indeed present l o c a l l y but a l l 

co l lec t ions so far have been cor t i co lous . When B_. alboatra i s saxicolous the 

substratum is usual ly calcareous (Thomson, 1979; Sheard, 1964). 

U t i l i z i n g the treatment of Imshaug (1951) the loca l material would key to 

B_. ambigua (Ach.) Malme which i s present in C a l i f o r n i a , and i s described as 

producing.a K+ yel low-turning-red react ion. However, European f l o ras (Poe l t , 

1969; Ozenda & Clauzade, 1970) statedthat B_. ambigua has a K- react ion. 

Sheard (pers. comm.) suspected that what Imshaug treatedas B_. ambigua i s 

ac tua l l y B_. chlorophaea since the tha l lus of the former i s described as ochra-

ceous, a co lorat ion that herbarium specimens of the l a t t e r from the B r i t i s h 

Is les often assume (Sheard, 1964.) 
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BUELLIA c f r . DISCIFORMS (Fr . ) Mudd, Man. B r i t . L ich . :216 . 1861. 

Lecidea parasema var. d i s c i f o r m s F r . , Nov. Sched. C r i t . : 9 . 1826. 

Lecidea d i s c i f o r m s (Fr . ) N y l . , Bot. Not. 1852:175, t . 1, f . 1. 1852. 

Thallus crustose; i r regu la r l y o rb i cu la r , up to 2 cm broad, t h i n , cracked-

rimose, often scur fy ; greenish grey, o l i ve-grey . Hypothallus v i s i b l e at 

margin and often between tha l lus granules, black. 

Apothecia common, s e s s i l e , scat tered, 0.2-0.8 mm wide. Proper margin 

t h i n , en t i r e , f i n a l l y excluded. Disc plane, black. Hymenium 100 um high, 

greenish, inspersed with o i l droplets., epithecium pale orange-brown; hypo

thecium brown-black. Spores 8 per ascus, brown, 1-septate, not constr ic ted at 

septum, thickened at the septum, isthmus + present, th in-wal led and whitened 

at the c e l l ap ices , (20-)22-25 (-27)X 9-11 um (see Figure 11). 

Spot Tests: tha l lus K+ ye l low, slowly turning orange or red, C - ; hymen

ium IKI+ blue. 

Substratum/Habitat: co r t i co lous ; co l lec ted twice on Alnus. 

Selected Specimens: 109, 2290. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t i on poorly known, 

co l lec ted only on the southern Gulf Is lands, not co l lec ted in the adjacent 

zones. 

World D is t r i bu t i on : perhaps circumboreal; Thomson (1979) stated i t i s a 

very widespread species, perhaps c i rcumarct ic to circumtemperate. 

Remarks: Af ter a prel iminary examination Dr. Sheard i den t i f i ed a spec i 

men of the loca l , material as B_. c u r t i s i i (Tuck.) Irtish., an eastern North 

American endemic. Dr. Sheard (pers. comm.) stated that "despite the massive 

range extension, the P+ ye l low, K+ red tha l lus reactions indicate the i d e n t i 

f i ca t i on i s cor rec t " . Besides the pos i t i ve spot t e s t s , the local material 

exh ib i ts the thickened septa and isthmus of spores of B. c u r t i s i i , however, 
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the loca l material has an inspersed hymenium. According to Imshaug (.1951) 

one reason that B. c u r t i s i i was separated from B. d isc i formis was the non-

inspersed hymenium of the former and the inspersed hymenium of the l a t t e r as 

well as the dark exc ip le and uniform-walled spores of B. d i sc i f o rm is . 

B_. d i sc i formis i s a widespread circumboreal species known in western North 

America from Washington to Ca l i f o rn ia and Ar izona. The nature of the spores 

and the chemistry place the local material c losest to B_. c u r t i s i i perhaps, but 

the inspersed hymenium is an important character that cannot be overlooked. 

The local material may represent an undescribed species. 

B_. d i sc i formis has been reported from B r i t i s h Columbia on a number of 

occasions; the specimens on which these reports are based should be checked . 

to ensure that they are indeed B_. d i sc i formis. The two specimens at UBC 

co l lec ted by Macoun in Sidney were checked and proved to be Bue l l i a punctata 

and a C a t i l l a r i a sp. 

BUELLIA FOSTERI Imsh., Lichen-forming sp. of the genus Bue l l i a in U.S. and 

Canada: 92. 1951. (The Univers i ty of Michigan, Ph .D . ) , nom. nud. 

Thallus crustose; up to 8 cm broad, verruculose to nearly continuous 

granules,+_ tar tareous; pale grey ish. 

Apothecia common, abundant, crowded, s e s s i l e , 0.7-1.7 mm wide. Proper 

margin t h i n , b lack, f i n a l l y excluded. Disc b lack, matt to shiny, usual ly 

plane and round to f lexous, sometimes s l i g h t l y convex. Hymenium 90-100 um 

high, inspersed with o i l d rop le ts ; epithecium reddish brown; hypothecium red

dish-brown. Spores 8 per ascus, brown, e l l i p s o i d , often f la t tened on one 

s i de , 1-septate with each lumen often narrowed near the apex to almost de l imi t 

another c e l l (almost 3-septate) , 20-32 X 8-11 um (see Figure 11). 

Spot Tests: tha l lus K+ ye l low, C - , P - , IK I - ; hymenium IKI+ blue. 

Substratum/Habitat: l i gn i co lous ; co l lec ted twice on driftwood with 
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Lecanora g ran t i i at maritime s i t e s . 

Selected Specimens: 2915A, 533'5'A. 

Local Abundance and D is t r i bu t i dn : ra re ; d i s t r i bu t ion poorly known, 

present in the CDFD subzone, also co l lec ted recently at maritime s i tes out

side the CDFD subzone. 

World D is t r i bu t i on : western North American endemic; 'descr ibed' from 

Washington, now also known from B r i t i s h Columbia; maritime. 

Remarks: According to Imshaug (.1951) a l l previous co l lec t ions of 

J3. fos te r i are from Washington and on dr i f twood, old boats, and logs on the 

beach. They are contained in the herbarium of G.K. Me r r i l l and were design

ated by him as a new species, but never publ ished. Imshaug regarded i t as a 

good species but also never va l i d l y published i t . B_. fos te r i was placed into 

synonymy, along with B_. rinodinospora Ridd le , under B_. ca l l i spo ra Knight in 

Hale and Culberson (1970). However, as Imshaug pointed out B_. fos ter i lacks 

the thickened septum present in B_. ca l l i spo ra and also has spores in the 

smaller s ize range only. Furthermore, the seashore habitat of B_. fos te r i is 

d i s t i n c t i v e . B_. ca l l i spo ra i s a s t r i c t l y cor t ico lous spec ies; i t s d i s t r i b u 

t ion i s pantropical with extensions into temperate regions. 

BUELLIA c f r . LEPIDASTROIDEA Imsh., Lichen-forming sp. of the genus 

Bue l l i a in U.S. and Canada:165. 1951. (The Univers i ty of Michigan, Ph .D . ) , 

nom. nud. 

Thailus crustose; i r r egu la r , scattered areo les , often t u rg id , c rack ing, 

tar tareous, l i gh t grey, showy white. Hypothallus absent. 

Apothecia common, scattered to c lus te red , s e s s i l e , 0.4-0.7(.-0.9) mm wide, 

often pers istent in various stages of decomposition. Proper margin th i ck , 

en t i r e , smooth, + shiny. Disc b lack, plane, matt. Hymenium 75-80 urn h igh, 

densely inspersed with o i l d rop le ts ; epithecium brown; hypothecium brown. 



Spores 8*'per ascus, brown, 1-septate, not constr ic ted at septum, 12-17(.-19) 

X 5-6 um (see Figure 11). 

Spot Tests: tha l lus K+ ye l low(cor tex) , P - , C - , IK I - ; hymenium IKI+blue. 

Substratum/Habitat: sax ico lous; co l lec ted once on ' ro t ten ' gran i te . 

Selected Specimen: 3785. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once in the southern CDFD subzone on the Saanich Peninsula, not 

co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North American endemic; previously known 

only from C a l i f o r n i a . 

Remarks: lepidastro idea i s d ist inguished from other saxicolous Bue l l i a 

species by the inspersed hymenium (Imshaug, 1951). However, despite the i n 

spersed hymenium, the tha l lus morphology and chemistry of the local co l l ec t i on 

do not accord with B_. lep idast ro idea. The unusual substratum may have 

produced these d i f ferences. Unt i l addi t ional material is co l lec ted l o c a l l y 

the co l l ec t i on i s p rov is iona l l y assigned to th is species. 

B_. lepidastro idea i s reported here tenta t ive ly as new to the province. 

BUELLIA PENICHRA (Tuck.) Hasse, Contr ib. U.S. National Herb. 17:122. 1913. 

Bue l l i a oidalea var. penichra Tuck., Synops. N.A. L i ch . 2:99. 1888. 

Thallus crustose; thick rimose to cracked-areolate, matt with marginal 

black hypothallus to t h i n , + shiny, dissected by a black hypothal lus; grey-

white, l i gh t greyish o l i v e , pale purpl ish grey. 

Apothecia common, s e s s i l e , scat tered, 0.5-1.0 mm wide. Proper margin 

t h i n , coloured l i k e the d i s c , + sh iny , f i n a l l y excluded. Disc concave, 

becoming plane, sometimes convex, matt to occasional ly sh iny, black. Hymen

ium 95-110 um high, inspersed with o i l d rop le ts ; epithecium medium to dark 

brown; hypothecium brown. Spores 8 (sometimes less) per ascus, brown, muri-
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form, usual ly (3-)5-9 l a t i t ud ina l septa and 3 longi tudinal septa, s t ra ight to 

often curved, 22-33 X 11-15 (-18) urn (see Figure 11). 

Spot Tests: K-, P+ ye l low; hymenium KIK+ blue. 

Substratum/Habitat: co r t i co lous ; co l lec ted on most coniferous and 

deciduous trees and shrubs, especi a l l y Pseudotsuga and Alnus. Not co l lec ted 

on Quercus. 

Selected Specimens: 848, 2421. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone, also present outside the CDFD subzone but not as common. 

World D is t r i bu t i on : western North American endemic (see Figure 59); 

reported from B r i t i s h Columbia, Washington, Montana, and Oregon; possibly 

amphi-Pacif ic as i t has been reported from Japan by Nylander (1890). 

Remarks: Imshaug (1951) used the P+ yellow spot test of the tha l lus 

(which he bel ieved constant) along with tha l lus co lour , to separate 

B_. penichra from B_. oidalea (Tuck.) Tuck. B_. oidalea i s also a western North 

American endemic but i t has s l i g h t l y larger spores (32-55 X 14-21 urn) with 

correspondingly more septa, a higher hymenium (140-230 urn h igh) , and an 

ochraceous, P- t ha l l us . Although spore s ize had been used previously to 

separate the spec ies, Imshaug pointed out that there was some over lap, 

although the mode s ize of B_. penichra (28-13 urn) was the minimum s ize for 

B_. o ida lea. He suggested that specimens with spores overlapping in s ize be 

"d ist inguished by the white, usual ly areolate tha l lus (PD-plus, yellow) of 

B_. penichra as contrasted with the ochraceous, frequently rugose or verrucose 

tha l lus (PD-minus) of B_. o ida lea" . In the local material the P test was not 

consistent although the spores never reached the larger s ize range nor was the 

tha l lus ever ochraceous, as in B. o ida lea. 

Fink (1935) reported the d is t r ibu t ions of both species to range from 

Ca l i f o rn ia north to Washington and inland to Montana. Imshaug (1951) also 
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reported* th is general d i s t r i bu t ion for B. penichra extending i t north 

into southern B r i t i s h Columbia. However, he reported B. oidalea as r e s t r i c t s 

ed to C a l i f o r n i a . Imshaug maintained that in Ca l i f o rn i a the ranges of the 

two species did not over lap, with B. penichra being confined to the higher 

elevations in the coast ranges and the S ier ra Nevada while B. oidalea was 

res t r i c ted to the low elevat ions along the coast from San Francisco Bay south 

to Baja C a l i f o r n i a . 

B. o idalea has been reported from B r i t i s h Columbia (Otto & A h t i , 1967). 

Specimens ava i lab le for checking at UBC, co l lec ted by Macoun from Mayne Island 

and Saanichton, Vancouver Is land, a l l proved to be B_. penichra. 

Despite the i r s i m i l a r i t i e s , the two species appear quite d i s t i n c t . The 

foregoing comparison was presented because B_. oidalea has been reported from 

the province and because Tucker and Jordan (1978) included B_. penichra as a 

synonym of B_. oidalea in the Catalog of Ca l i f o rn ia Lichens. 

BUELLIA PUNCTATA (Hoffm.) Mass., Ricerch. Aunton. L i c h . : 8 1 . 1852. 

Verrucaria punctata Hoffm., Deutschl. Flora:192.1796. 

Thallus crustose; t h i n , shiny and scurfy to th i ck , cracked-areolate; 

greenish, g rey ish -o l i ve . Hypothallus absent. 

Apothecia common, scat tered, s e s s i l e , 0.2-0.5 mm wide. Proper margin 

t h i n , +_ ra i sed , black, f i n a l l y excluded. Disc plane, occasional ly s l i g h t l y 

convex, black. Hymenium 45-60 um h igh, not inspersed with o i l d rop le ts ; 

epithecium dark brown to b lack, the colorat ion confined to dark caps of glob

ose t ips of the paraphyses; hypothecium medium brown. Spores 8 per ascus, 

brown, 1-septate, e l l i p s o i d , occasional ly s l i g h t l y const r ic ted at septum, 

wal ls + evenly thickened, 10-14(-16 X 5-7 um (see Figure 11). 

Spot Tests : thal lus. K-, P - ; hymenium IKI+ blue. 

Substratum/Habitat: co r t i co lous , l i gn i co lous , and sax ico lous; co l lec ted 



on both-"conifers and deciduous trees and shrubs as well as on dr i f twood; 

also sandstone, conglomerates, and igneous rocks. 

Selected Specimens: 2703, 5322. 

Local Abundance and D is t r i bu t i on : occasional (often as small thai 1i and 

hence probably much more common than the number of co l lec t ions i nd i ca te ) ; 

scattered throughout the CDFD subzone but heavi ly concentrated on the Gulf 

Is lands, not co l lec ted in the adjacent zones but known from other locat ions 

in the province. 

World D is t r i bu t i on : circumboreal-circumtemperate in the Northern Hemi-

shpere; often referred to as cosmopolitan; also present in New Zealand 

(Mart in, 1966), Aus t ra l i a (Weber & Wetmore, 1972), and Argentina ( Grass i , 

1950) in the Southern Hemishpere. 

BUELLIA STELLULATA (Tayl.) Mudd, Man. B r i t . L ich . :216. 1861. 

Lecidea s t e l l u l a t a T a y l . , Flora Hibernica 2:118. 1836. 

Thallus crustose; continuous, f i ne l y and evenly areo la te ; areoles 0.2-

0.4 mm wide, s teep-s ided; pale grey, or appearing medium grey when ascocarps 

abundant. Hypothallus conspicuous as f imbriate margin, sometimes also 

v i s i b l e between areo les , very occasional ly absent or reduced; black. 

Apothecia common, abundant, subsess i le , f i n a l l y even with areo les , 

placed within the areoles or separate between the areo les , 0.1-0.4 mm wide. 

Margin at f i r s t spuriously t h a l l i n e , slow to quickly blackening, t h i n , en t i re . 

Disc plane, matt, black. Hymenium 40-50 urn h igh, not inspersed; epithecium 

black, somewhat dark sordid green; hypothecium reddish-brown. Spores 8 per 

ascus, brown, e l l i p s o i d , 1-septate, not constr ic ted at septum, 8-12 X 4-6 urn 

(see Figure 11). 

Spot Tests: tha l lus K+ ye l low, C - , P - , IK I - ; hymenium IKI+. 

Substratum/Habi ta t : sax ico lous; only on seashore rocks in the supra-



l i t t o r a l zone. 

Selected Specimens: 2744, 3277. 

Local Abundance and D is t r i bu t i on : infrequent; at maritime s i tes 

scattered throughout the CDFD subzone, not co l lec ted at maritime s i tes in the 

adjacent zones. 

World D is t r i bu t ion : uncerta in; perhaps western North America-Europe 

d is junct since according to Imshaug (.1951) in North America i t i s found only 

along the P a c i f i c Coast from Ca l i f o rn ia to Puget Sound. However, there are 

many scattered reports of th is species. Fink (.1935) also reported i t from 

Massachesetts, New Jersey, Tennessee, and Alabama in eastern North America. 

Other reports include Douglas & V i t t (.1976), Singh (1964), and Grassi (1950). 

The l a t t e r i s from Argentina in the Southern Hemisphere. 

Remarks: There i s some disagreement regarding the P react ion of the 

t ha l l us . Sheard (1964) reported that the B r i t i s h material i s P+ yel low but 

the local material i s de f i n i t e l y P-. Imshaug (1951) also found the western 

North American material to be P-. A very s im i la r European species, B_. aeth- 

alea (Ach.) Th. F r . , has a negative P spot tes t* however, i t s K spot test i s 

+ yel low turning red and the IKI i s + blue-mauve. 

BUELLIA TURGESCENS Tuck., Gen. L ich . :185 . 1872. 

Thallus crustose; + verruculose cracked-areolate with cracks in the 

large areo les, when th icker appearing f a i n t l y lobed at margin; brown, fuscous, 

dark greyish - o l i v e , o l i ve brown. Hypothallus usual ly absent, sometimes 

present, marginal , brown. 

Apothecia common, scattered to crowded, s e s s i l e , 0.4-0.6 (-1.0) mm 

wide. Proper margin i n i t i a l l y t h i n , en t i r e , shiny, becoming + excluded. 

Disc plane becoming convex, matt, b lack. Hymenium 60-80 um high, not 

inspersed; epithecium dark brown; hypothecium dark brown-black. Spores 8 per 
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ascus, .brown, 1-septate, often bent, not constr ic ted at septum, 13-17 X 6-7 

urn (see Figure 11). 

Spot Tests: tha l lus K-, IK I - ; hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous; in the supra l i t t o ra l zone. 

Selected Speciments: 1298, 3156A. 

Local Abundance and D is t r i bu t i on : infrequent; only co l lec ted at maritime 

locat ions in the southern Gulf Is lands, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : ten ta t ive ly North American endemic; pan-temperate; 

reported from New England, Iowa, Kansas, C a l i f o r n i a , Washington, Ontario 

(Imshaug, 1951; Brodo, 1981). 

Remarks: B_. turgescens i s sometimes regarded as only very well developed 

B_. punctata (Sheard, pers. comm.). Imshaug (1951), however, stated that the 

three species, B_. punctata, B_. turgescens, and B_. badia, exh ib i t a ser ies of 

steps of increasing tha l lus development which are quite separate, lacking 

gradations. 

BUELLIA VERRUCULOSA (Sm.) Mudd, Man. B r i t . L i ch . :215 . 1861. 

Lichen verruculosus Sm., Engl . Botan. 33:tab. 2317. 1812. 

Thallus crustose; usual ly quite sma l l , but up to 1.5 cm broad; of + 

scattered to s l i g h t l y c lustered areo les ; areoles f l a t , d u l l , tending to be

come lobed; pale green, yel low-green, yel low. Hypothallus black, conspicuous 

between areoles and at margin. 

Apothecia common, scat tered, + immersed, 0.2-0.5 mm wide. Proper margin 

en t i r e , th in to th i ck , p a r t i a l l y to en t i re ly covered by a spurious tha l l i ne 

margin. Disc plane, matt, black. Hymenium 75 urn high, not inspersed; e p i 

thecium dark brown; hypothecium l i gh t to medium brown. Spores 8 per ascus, 

brown, 1-septate, not constr ic ted at septum, 13-16 X 6-8 urn (see Figure 11). 

Spot Tests: tha l lus K+ ye l low, C+ orange-red, P - ; hymenium IKI+ blue. 
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Substratum/Habitat: sax ico lous, co l lec ted once on conglomerate pebbles 

in the supra l i t to ra l ' zone at a maritime s i t e . 

Selected Specimen: 2747. 

Local Abundance and Pi s t r i bu t i on : ra re ; d i s t r i bu t ion poorly known; 

co l lec ted once on Penman Island in the northern part of the CPFD subzone, not 

co l lec ted in the adjacent zones. 

World P i s t r i b u t i o n : western North America-eastern North America-Europe 

d is junc t ; widely d is t r ibu ted in Europe, known in eastern North America from 

Massachusetts and in western North America from Ca l i f o rn ia and B r i t i s h 

Columbia. 

Remarks: Supe r f i c i a l l y EL verruculosa resembles some of the yellow 

Rhizocarpon species. In the loca l f l o ra th is espec ia l l y includes R. v i r i d i a -

trum which, however, lacks a spurious t ha l l i ne margin. 

There are several yel low-green, areolate Buel1ia species which appear to 

be concentrated in western North America. B_. saurina W. Web., known from Utah, 

is C- (Weber, 1971). B_. semitensis Tuck, has a C+ react ion and i s known from 

C a l i f o r n i a , however, i t has f i n a l l y sess i l e apothecia and lacks both a spur

ious t ha l l i ne margin and a hypothal lus. B_. halonia (Ach.) Tuck., also known 

from C a l i f o r n i a , has s im i la r apothecia and possesses a black hypothal lus, but 

according to Ozenda & Clauzade (1970) has a C- react ion. Furthermore Imshaug 

(1951) described the epithecium as green and the apothecia as larger 

(0.4-1.2 mm), soon convex, and frequently aeruginous-pruinose. 

Sheard (1969) pointed out that B_. verruculosa also has been confused with 

Rinodina chrysomelaena Tuck as a resu l t of the former's crypto!ecanorine 

apothecia. 

B_. verruculosa was reported as new to the province in Noble (.1978) as a 

resu l t of th is study. 



BUELLIA UNKNOWN #1 

Thallus crustose; th in and scurfy to th icker and rimose-cracked; pale 

grey, medium grey. Hypothallus v i s i b l e when tha l lus t h i n , brownish. 

Apothecia common, scattered to grouped, immersed ( in one co l lec t ion) to 

s e s s i l e , 0.3-0.6(-0.7) mm wide. Margin at f i r s t spur iously t h a l l i n e , quickly 

becoming proper; at f i r s t markedly ra i sed , becoming s l i g h t l y raised l a te r . 

Disc at f i r s t concave, quickly becoming plane, black, epruinose. Hymenium 

70-75 urn h igh, not inspersed with o i l d rop le ts ; epithecium l i g h t to medium 

brown; hypothecium l i gh t reddish-brown. Spores 12 per ascus, brown 1-septate, 

e l l i p s o i d , not const r ic ted at septum, often s l i g h t l y bent, + equally t h i n -

walled or s l i g h t l y thinner at the ends, 15-19 X (5-)6-8 urn (see Figure 11). 

Spot Tests: tha l lus K+ yellow turning red, P+ yel low. 

Substratum/Habi ta t : co r t i co lous ; co l lec ted twice on Quercus and once on 

Alnus. 

Selected Specimens: 881C, 3655B. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : unknown. 

Remarks: This species i s character ized by the 12-spored a s c i , moderate-

sized spores, uninspersed hymenium, and tha l lus chemistry. 

I n i t i a l l y th is local material was iden t i f i ed as B_. pblyspora,a species 

known from temperate, eastern North America, which d i f fe rs from the above in 

having an in te rna l l y hyaline exc ip le and smaller spores (9-12 X 4-6 urn) which 

range from 12-24 per ascus (Brodo, 1968, 1981; Har r i s , 1977). 

Poelt (1969) mentioned two polysporous Bue l l i a spec ies, B. dives Th. Fr. 

and B_. polysporel la (Nyl.) Arn. Both are described as having quickly convex 
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and r imless apothecia, 0.3-0.4 mm broad with spores 12-16 X 6-8 urn. They are 

separated on the basis of the f i r s t having a dark hypothecium and the second 

a l ight -co loured hypothecium Schauer (1965) stated that the primary d i f f e r 

ence between B_. dives and B_. d isc i formis are the former's 16-spored asci . 

implying that the former also has an inspersed hymenium. 

The ]3. unknown #1 i s s im i l a r to B, punctata in some respects but besides 

d i f f e r i ng in the polysporous cond i t ion , the spores of the unknown species are 

constantly larger despite being more numerous. Add i t iona l l y the chemistry of 

the two species is d i f fe ren t . B_. unknown #1 would appear to be an undescrib-

ed species. 

CALICIUM Pers. 

Thallus crustose, of well developed verrucae to immersed in substratum. 

Ascocarp an apothecium. Spores released along with fragments of the 

asci and paraphyses in a powdery mass, the mazaedium. Apothecia s t i p i t a t e , 

on s lender, t a l l s t a l k s . Excipulum well-developed. Spores brown, e l l i p s o i d , 

1-septate, septum d i s t i n c t , minutely ornamented. 

Cor t ico lous , l i gn i co lous , and occasional ly saxicolous. Preferr ing 

espec ia l l y the shaded, dry sides of t rees. 

References: T ibe l l (19751, 

1. Thallus br ight green, well-developed C. VIRIDE 

1. Thal lus greyish (sometimes yel lowish in £. subquercinum), 
often poorly developed or immersed in substratum 2 

2. Outer hyaline envelope of s ta lk IKI+ blue; 
s ta lk white to tan or reddish-black, sometimes black 3 

2. Outer envelope IK I - ; s ta lk usual ly b lack, occasional ly brown..4 
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3. Stalk white to buff C. ADAEQUATUM 

3. Stalk reddish-black, sometimes black C. SUBQUERCINUM 

4. Thallus P+ ye l low; yel low pruina often 
present on capitulum C. ADSPERSUM 

4. Thallus P - ; yel low pruina absent 5 

5. Excipulum with fa in t whi t ish pruina ; spores 
11-12 X 4-5 um .-. C. GLAUCELLUM 

5. Excipulum without pruina ; spores 11-15 X 5-8 um C ABIETINUM 

CALICIUM ABIETINUM P e r s . , Tentam. Dispos. Math. Fungor.:59. 1797. 

Thallus crustose; e f fuse, scant, white-grey layer on substratum, Phyco

biont present. 

Apothecia s t i p i t a t e . Stalks 0.4-0.7 high, slender to thickened, shiny, 

and black with an other hyaline layer (LM). Excipulum urceolate, shiny, 

epruinose, black. Spores 8 per ascus, un iser ia te in 8 c y l i n d r i c a l ascus, 

brown, 1-septate, not or s l i g h t l y constr ic ted at the septum, surface roughen

ed, 11-15 X 5-8 um, released from the asci to form a mazaedium which i s 

extruded. 

Spot Tests: hyaline layer of s ta lk IKI- . 

Substratum/Habitat: l i gn i co l ous ; co l lec ted once on the dead branch of a 

l i v e Sa l i x sp. 

Selected Specimen: 5487. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known; 

co l lec ted once at a higher e levat ion inland on Sal tspr ing Island in the 

southern part of the CDFD subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t ion : (circumboreal-) circumtemperate in the Northern 

Hemisphere ( T i b e l l , 1975, 1981); a lso reported from the Southern Hemisphere 

including New Zealand (Mart in, 1966), Aus t ra l i a (Weber & Wetmore, 1972), 

South America ( T i b e l l , 1981), and Kenya ( T i b e l l , 1981). 



Remarks: T ibe l l (1975) stated that the s ta lks often have an olivaceous 

t inge; th is was not observed in the local co l l ec t i ons . 

CALICIUM ADAEQUATUM N y l . , Flora 52:409. 1869. 

Calicium hemisphaericum Howard, Bryologis t 58:34, 1955, 

Thallus crustose; + immersed, not observed. 

Apothecia s t i p i t a t e . Stalks up to 0.5 mm high, moderately s tout , + hya 

l i ne at the base darkening s l i g h t l y to pale tan up the s t a l k , s l i g h t l y con

s t r i c ted below the excipulum. Excipulum pale tan to dark brown, often from 

darkened spores showing through the + transparent excipulum, + shiny. 

.Spores 8 per ascus, brown, e l l i p s o i d , constr ic ted at septum, with sp i ra l 

s t r i a t i o n s , 7-9 X 3.5-5.0 um, released ear ly to form a b lack, powdery mazae-

dium which i s not extruded. 

Spot Tests: s ta lk IKI+ blue-purple. 

Substratum/Habitat :cort icolous; co l lec ted once on Acer twigs with 

Xanthoria polycarpa. 

Selected Specimen: 5504. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, not 

co l lec ted in the CDFD subzone, co l lec ted once in the adjacent CDFW subzone. 

Remarks: C_. adaequatum is found commonly on twigs and branches of Alnus 

It i s probably much more common than the s ing le co l l ec t i on would ind ica te , a 

the species i s very inconspicuous. 

The very pale s ta lks are the s t r i k i ng charac te r i s t i c of th is species. 

T ibe l l (1975) described the stalks as l i gh t o l i ve brown. Howard (.1955), in 

her descr ip t ion of C_. hemisphericum,describes the s ta lks as whi te, which i s 

c loser to that seen in the local mater ia l . However, older s ta lks that lack 

cap i tu la are much darker. 



CALICIUM ADSPERSUM P e r s . , Icon. Descr ipt . Fungor. Minus Cogn i t . , fasc. 1, 

Tab. 14, f i g . 7. 1798. 

Thallus crustose; e f fuse, t h i n ; grey. 

Apothecia s t i p i t a t e . Stalks shor t , 0.3-0.5 mm high, s tout , shiny black; 

with an outer hyaline covering (viewed under LM). Excipulum urceolate, black 

Spores 8 per clavate ascus, brown, 1-septate, i r regu la r l y shaped, roughened, 

10-11 X 4-5 um, released to form a la rge, powdery, black mazaedium which i s 

extruded. 

Spot Tests: tha l lus P+ ye l low; hyaline envelope IKI - . 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Thuja. 

Selected Specimen: 3724. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known; 

co l lec ted once in the CH zone, not co l lec ted in the CDFD subzone. 

World D is t r i bu t i on : western North America-Europe-eastern A s i a ; in North 

America reported from B r i t i s h Columbia (Tibell,1975') . in Asia reported from 

Japan (Asahina, 1932); a d i f fe rent form has also been reported from Aust ra l ia 

(Weber & Wetmore, 1972) in the Southern Hemisphere. 

Remarks: According to T ibe l l (1975) C_. adspersum has a yel low pruina on 

the mazaedium which i s most evident in the young f r u i t i ng s t ructure. In 

addit ion he described the spores as obviously s t r i a t e d . Two var ie t ies are 

known from Europe. One, found on deciduous t ree , has a thick tha l lus with 

short -sta lked apothecia and dense, yel low proina on the mazaedium and 

exc ip le . The other, found on con i fe rs , has a thin t h a l l u s , with long, slende 

stalked apothecia and a fa in t yel low pruina on the mazaedium. Only the 

l a t t e r has been found in North America. 
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CALICIUM GLAUCELLUM Ach . , Meth. L i ch . : 97 . 1803. 

Thal lus immersed. 

Apothecia s t i p i t a t e . Stalks 0.6-1.0 mm high, shiny, b lack; with a hya

l ine-brownish outer covering (viewed under LM). Excipulum urceolate, b lack, 

in part f a i n t l y white pruinose on the edge. Spores 8 per cy l i nd r i ca l ascus, 

brown, 1-septate, not constr ic ted at septum, with one c e l l sometimes longer 

than the other, f a i n t l y patterned, 11-12(-13) X 4.5-5 um. 

Spot Tests: hyal ine layer IKI - . 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Pseudotsuga. 

Selected Specimens: 756, 6409. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known; 

co l lec ted twice in the southern part of the CDFD subzone, not co l lec ted in 

the adjacent zones. 

World D is t r i bu t i on : western North America-eastern North America-Europe 

d is junc t ; known from B r i t i s h Columbia in western North America and Ontario 

and Michigan in eastern North America. 

CALICIUM SUBQUERCINUM Asah. , J . Jap. Bot. 8 :2. 1932. 

Thal lus crustose; t h i n , of scattered granules; grey to yel lowish grey. 

Apothecia s t i p i t a t e . Stalks 0.6-1.0 mm high, s tout , shiny, black becom

ing reddish-brown towards the top. Excipulum s l i g h t l y f la red with a fa in t 

white pruinose r i ng . Spores 8 per ascus, brown, 1-septate, e l l i p s o i d , not 

cons t r i c ted , 10-15 X 5-7 um, released to form a mazaedium but not extruded. 

Spot Tests: s ta lk IKI+ blue. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Thuja.  

Selected Specimen: 5429B. 



169 

Local Abundance and D is t r i bu t i on ; ra re ; co l lec ted only in the CH zone, 

not co l lec ted in the CDFD subzone. 

Remarks: According to T ibe l l (1975), the pruina may be dense or absent, 

the asci clavate to subcy l indr i c , the spores minutely pustulate to cracked, 

and the s ta lk completely to only p a r t i a l l y blackened. 

CALICIUM VIRIDE P e r s . , Neue Annal. Bot. 1 Stuck, 20. 1794. 

Calicium hyperellum Ach . , Meth. L i ch . : 93 . 1803. 

Thailus crustose; of scattered to grouped, thick to t h i n , leprose gran

u les ; br ight green, yel low-green. 

Apothecia s t i p i t a t e . Stalks 0.6-1.5 mm high, shiny, black. Excipulum 

brown to black,' i n i t i a l l y constr ic ted at the top. Spores 8 per ascus, brown, 

1-septate, constr ic ted at the septum, minutely ornamented, ce l l s ' sometimes 

i r regu la r l y f l a t tened , 9-12 X 4-5 urn. 

Spot Tests: none. 

Substratum/Habi ta t : co r t i co lous , co l lec ted on Pseudotsuga. 

Selected Specimens: 6328, 7366. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone, no t . co l l ec ted . in adjacent"zones or subzones.. 

World D is t r i bu t i on : circumboreal ( T i b e l l , 1975). 

Remarks: T ibe l l (1975) stated that C_. v i r i de can be s im i la r to 

£ . sal icinum Pers. which i s known from Cameron Lake on Vancouver Is land. The 

l a t t e r species has a grey ish , immersed tha l lus and cy l i nd r i ca l asci compared 

with the former's green, well developed tha l lus and narrowly clavate a s c i . 



CALOPLACA Th. Fr . 

Thallus crustose to p laco ida l ; disappearing to granulose, areo la te , or 

e f f igura te- lobate . White to grey ( lacking par ie t in) or yel low to orange, K+ 

purple (containing pa r i e t i n ) . Hypothallus present or absent. 

Ascocarp an apothecium. Lecideine to commonly lecanor ine. Disc ye l low, 

orange, red, or black; epithecium K+ purple (pa r ie t i n ) . Spores 8 per ascus, 

hya l ine, po la r i l ocu la r . 

A l l substrata; l o c a l l y very common on seashore rocks. 

The North American species are in need of r ev i s i on . 

References: Magnusson (1944a, 1944b, 1950, 1953), Poelt (1954), 

Rudolf (1955), Wade (1965), Nordin (1972). 

1. Sacicolous 2 

1. Cort icolous or l ign ico lous 16 

2. Thal lus e f f igura te , usual ly obviously orb icu lar 
even i f lobes not formed 3 

2. Thallus e f fuse, not e f f i gu ra te ; or of separate, 
scattered areoles or squamules 9 

3. Marginal lobes d i s t i n c t , well formed 4 

3. Marginal lobes i n d i s t i n c t , of elongated areoles 6 

4. Lobes not contiguous, cor t i ca te below, 
dark orange to red XANTHORIA ELEGANS (p. 775 ) 

4. Lobes contiguous, ecor t icate below, yel low 

to pale orange-yellow 5 

5. Thal lus sorediate C. cfr ' . OBLITERANS 

5. Thallus i s i d i a t e C. VERRUCULIFERA 
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6. Thallus yellow to orange-yellow 7 

6. Thallus blue-grey , . . C . TEICHOLYTA 

7. Thallus sorediate C. c f r . OBLITERANS 

7. Thallus esorediate 8 

8. Thallus cracked-areolate, + continuous; 
+ yellow-orange hypothallus IC. MARINA 

8. Thallus separate areoles or squamules, 
+ discontinuous; + black hypothallus C. IRRUBESCENS 

9. Thallus yel low or orange 10 

9. Thallus white or grey or + disappearing 12 

10. Thal lus + absent; on calcareous substrata C_. FERACISSIMA 

10. Thal lus d i s t i n c t l y developed; on noncalcareous substrata 11 

11. Black hypothallus often present; areoles f l a t , 
+_ smooth, yellow-orange to orange; disc < 1 mm C_. IRRUBESCENS 

11. Hypothallus absent; areoles + convex, often crack ing, 
ca r t i l ag inous , tawny-yellow; disc > 1 mm C_. BOLACINA 

12. Thallus sorediate, of dark blue-grey + discontinuous 
areoles on a black hypothal lus; lobed at margin or not 

.' C. TEICHOLYTA 

12. Thallus esorediate, white to dark grey, + continuous, 
cracked areolate to th in and disappearing, not lobed; 
with or without a hypothallus 13 

13. Margin completely black LJ.T0RIC0LA 

13. Margin yel low or orange, concolorous with disc 14 

14. Thal lus cracked-areolate, wel1-developed, almost 

lobed at margin; black hypothallus often present. C_. ATROFLAVA 

14. Thallus th in to absent; hypothallus absent or white 15 

15. Apothecia b r igh t , ' f luorescent ' orange C_. LAETA 

15. Apothecia ferrugineous (brownish-orange, brownish-red) C_. ARENARIA 

16. Thallus yellow 17 

16. Thal lus grey or whi t ish 20 
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17. Thallus sorediate 18 

17. Thallus esorediate 19 

18. Thallus en t i re l y sorediate C_. CITRINA 

18. Thallus verruculose (grey ish) , breaking down 
in places into yel low soredia C. CHRYSOPHTHALMA 

19. Thallus th i ck , of scat tered, turg id verrucae; 
t ha l l i ne margin conspicuous, c rack ing; on driftwood C_. BOLACINA 

19. Thallus t h i n , continuous, s l i g h t l y verrucose to smooth; 

t ha l l i ne margin inconspicuous, not cracking £. FLAVORUBESCENS 

20. Thal lus sorediate C. CHRYSOPHTHALMA 

20. Thallus esorediate 21 

21. Hypothecium redd ish; algae absent in apothecium. C_. ATROSANGUINEA 
21. Hypothecium hyal ine to fu lvous; algae present as a th ick 

continuous layer , or as scattered clumps of c e l l s , or 
occasional ly absent 22 

22. Disc yellow-orange to br ight orange; a lgal layer 
t h i ck , continuous below hypothecium 23 

22. Disc ferrugineous (d i r ty brown-orange, brown-red) 
sometimes blackening; algal layer discontinuous, of 
scattered clumps of c e l l s , or absent 25 

23. Tha l l ine margin pers is tent ; proper margin not v i s i b l e C_. CERINA 

23. Thal l ine margin p a r t i a l l y or t o t a l l y excluded; proper margin v i s i b l e . . . 2 4 

24. Spores > 16 urn long; p a r t i a l l y excluded tha l l i ne 
margin often blackened on sides of apothecia -C_. 0REG0NA 

24. Spores < 16 urn long; i f excluded t ha l l i ne margin 
p a r t i a l l y v i s i b l e , then not blackened C. H0L0CARPA 

25. Proper margin t h i n , not prominent or f lexuous; disc 
d i r t y orange (not reddish or b lackening), very 
roughened-granular; pycnidia absent C_. VICARIA 

25. Proper margin th i ck , ra i sed , often f lexuous; disc 
d i r t y orange to red-orange to red-black, + smooth; 
pycnidia present, red C_. FERRUGINEA 



CALOPLACA ARENARIA (Pers.) Muel l . A r g . , non auc t . , Mem. Soc. Physc, H i s t . 

Natur. Geneve 16:387, 1862. 

Lichen arenarius P e r s . , Neue Anna!. Botan. 1:27. 1792. 

Caloplaca lamprocheila (DC.) F l a g . , Revue Mycol. 10:120. 1888. 

Thallus crustose; seemingly absent or obscure, t h i n , discontinuous 

around sand grains of substratum; d i r t y l i gh t grey. 

Apothecia common, adnate, scattered to c lus te red , 0.3-0.6(-0.7) mm wide. 

Thal l ine margin absent but algae present below hypothecium. Proper margin 

l i gh te r coloured than the d i s c , thick becoming thinner with age, en t i r e , 

ra ised. Disc dark rust-orange ( l i v e r brown, chestnut-brown, mahogany red, 

burnt s ienna), matt, round to s l i g h t l y i r r egu la r , + plane. Hymenium 60-65 urn 

h igh; epithecium granular, dark orange-brown; hypothecium hyaline to tan. 

Spores 8 per ascus, hya l ine , oblong, 1-septate to p o l a r i l o c u l a r , septum 1-2.5 

urn thick (sometimes i nd i s t i nc t or incomplete), isthmus d i s t i n c t (sometimes 

indented), (14-)15-17 X (4-)5(-6) urn (see Figure 13). 

Spot Tests: epithecium K+ dark red, granules d i sso l v i ng , C+ rose-red, 

granules d i sso l v i ng ; hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous, co l lec ted pr imar i ly on sandstone (HC1-). 

Selected Specimens: 707, 6441. 

Local Abundance and D is t r i bu t i on : infrequent; mainly in the southern Gulf 

Islands at both maritime s i tes and higher elevat ions in land; exposed s i t e s ; 

not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : (circumboreal-) circumtemperate in the Northern Hemi

sphere; known from Europe, A s i a , North A f r i ca (Ozenda & Clazade, 1970) and 

S iber ia and Japan (Magnusson, 1944b). 

Remarks: The local material agreed well with comparative material 
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borrowed from COLO. 

C. arenaria has been confused with C. fraudans. The l a t t e r species is 

the one described in RudolpVv(1955) in what appears to be a mixed descr ip t ion 

of both species. Magnusson (1944b) i s the only paper with descr ipt ions of 

both species. According to him C. fraudans has larger apothecia (0.7-1.0 mm 

wide), th icker hymenium (85-100 um high) , a th icker , dark grey hypothecium 

(60-100 um t h i c k ) , and when present, a pale yel lowish t ha l l us . 

CALOPLACA ATROFLAVA (Turn.) Mong., B u l l . Geogr, Bot. 23 ann.:192. 1914. 

Lecidea at ro f lava Turn . , Trans. L inn. Soc. Lond. 9:142. 1808. 

Thallus crustose; + continuous, moderately th i ck , cracked-areolate; 

surface s l i g h t l y verruculose or uneven, edges of 'a reo les ' occasional ly a 

l i t t l e raised espec ia l l y at the margin; dark grey, brownish-grey. Hypothallus 

often present at margin, shiny, b lue-black. 

Apothecia common, + abundant, scattered or c lus te red , adnate, cons t r i c ted , 

0.5-0.8 mm wide. Tha l l ine margin excluded ear ly or p a r t i a l l y v i s i b l e at 

sides of ascocarps, concolorous with tha l l us . Proper margin present, th i ck , 

ra i sed , smooth and shiny, i n i t i a l l y yellow-orange becoming and staying bright 

orange (often 'c leaner ' orange than the d i s c ) , pers is tent . Disc round to 

i r regu la r by compression, i n i t i a l l y concave becoming plane, sometimes s l i g h t l y 

convex, matt, br ight orange often becoming brown-orange. Hypothecium hyaline 

to fu lvous; algae present below hypothecium; epithecium orange granular ; 

hymenium 75 um high, + hya l ine; paraphyses s l i g h t l y branched, septate, often 

submoniliform near the top. Spores 8 per ascus, hya l ine , e l l i p s o i d , p o l a r i l o 

cu la r , septum d i s t i n c t (ca. 5 um), (13-)15-17 X (6-)7-8 um. 

Spot Tests: tha l lus K-; epithecium C+ br ight orange-red, granules not 

d i sso l v i ng , K+ rose-red, granules d i sso l v ing . 

Substratum/Habitat: sax ico lous; co l lec ted once each on sandstone, conglom-



erate cobbles, and g ran i t i c igneous rock; a l l HC1-. 

Selected Specimens: 836, 4179. 

Local Abundance and D is t r i bu t i on : infrequent; scattered in the southern 

part of the CDFD subzone at both maritime s i tes and exposed higher elevat ions 

in land; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North America-Europe d is junct . 

Remarks: The local material was o r i g i n a l l y determined as a saxicolous 

form of C_. holocarpa which i s known to be present l o c a l l y in i t s cor t ico lous 

form. However, the tha l lus was too well-developed with a f r ing ing hypo

t h a l l u s , darkening d i s c , s l i g h t l y larger spores, and on noncalcareous sub

s t ra ta to be CY holocarpa. Saxicolous Ĉ . holocarpa i s reported to be a 

ca lo i co le (Duncan, 1970). 

C_. a t ro f lava i s reported here as new to the province. 

CALOPLACA ATROSANGUINEA (Merr.) Lamb, Canada Nat. Mus. B u l l . 132. 305. 1954. 

Lecanora atrosanguinea Merr . , Ottawa Natura l is t 27:117. 1913. 

Blastenia herrei Hasse, Bryologist 17:92. 1914. 

Thallus crustose; very t h i n , smooth, and s l i g h t l y shiny to th icker and 

rimose; l i gh t grey to green-grey. No hypothallus observed. 

Apothecia common, usual ly scat tered, adnate, 0 .4 -0 .8 ( - l .1 ) urn wide. 

Tha l l ine margin t o t a l l y absent, no algae below hypothecium. Proper margin 

t h i n , ra i sed , + shiny, concolorous or darker than the d i s c , usual ly pers is 

tent. Disc plane to s l i g h t l y convex, round to f lexuous, matt and ve lvety ; 

black (dark red-brown or red-black under DM). Hymenium 65-75 urn h igh, hya

l i ne to reddish; epithecium black to dark granular red; hypothecium l i gh t to 

dark, br ight magenta. Spores 8 per ascus, hya l ine, e l l i p s o i d , po l a r i l o cu l a r , 

septum c. 4-5 urn, isthmus d i s t i n c t , (12-)14-17 X 7-9 urn (see Figure 13). 

Spot Tests: tha l lus K-; epithecium K+ purple-magenta; hymenium IKI+ blue. 
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Substratum/Habitat: co r t i co lous , on a var ie ty of deciduous or con i fe r 

ous t rees , most frequently oh Quercus, although thai 11 are best developed on 

Pseudotsuga. 

Selected Specimens: 1430, 4065. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

study area; also co l lec ted in adjacent zones. 

World D is t r i bu t i on : western North American endemic; described from 

Sidney on Vancouver Is land, so far known from only southern coastal B r i t i s h 

Columbia and adjacent Washington (Hasse, 1914). 

Remarks: Rudolph(1955) stated that the hypothecium is hyaline but th is 

was not true of any of the local co l lec t ions which were a l l b r ight ly coloured. 

The type has been examined and now has faded to an apr icot coloured hypothe

cium in the one dissected,although i t o r i g i n a l l y had a reddish colour 

( M e r r i l l , 1913). The descr ipt ion of Blastenia herrei a lso noted the coloured 

hypothecium (Hasse, 1914). 

CALOPLACA BOLACINA (Tuck.) Herre, Proc. Wash. Acad. S c i . 12:233. 1910. 

Placodium bolacinum Tuck., L i ch . C a l i f . : 1 8 . 1866. 

Thai lus crustose-squamulose; of scattered or sometimes clustered turgid 

verrucae, i n i t i a l l y + round and f la t tened but becoming convex and i r regu la r 

and then sometimes lobate to subsquamulate; occasional ly almost absent and 

present only at base of apothecium; areoles smooth and shiny or car t i lag inous 

becoming s l i g h t l y cracked, tar tareous, but not sorediate; c i t ron ye l low, 

tawny ye l low, greenish-yel low. Hypothallus absent. 

The verrucae in cross-sect ion show th ick-wal led hyphae occurring in 

ve r t i ca l bundles that break the algae into clumps instead of an uninterrupted 

a lgal layer . The hyphae become shorter and i r regu la r l y oriented in the upper 
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cortex >('45-60 um th ick) with only the upper 25 um being pigmented yel low. 

Apothecia common, scattered to crowded, s e s s i l e , sometimes subsessi le 

i f the verrucae are abundant and swol len, 1.0-1.7(-2.6) mm wide. Tha l l ine 

margin th ick , cracked, tar tareous, sometimes becoming excluded or reduced. 

Proper margin t h i n , v i s i b l e between d isc and t ha l l i ne margin or + prominent 

i f t ha l l i ne margin reduced, paler orange than the d i sc . Disc plane, concave 

when crowded, matt, orange, Hymenium 65-75 um high; epithecium sordid 

yellow-brown; hypothecium hya l ine, 125 um high; algae in c lus ters in th i ck , 

t ha l l i ne rim (up to 300 um th i ck ) . Spores 8 per ascus, hya l ine , p o l a r i l o 

cu la r , isthmus d i s t i n c t or not, (11-)13-18 X (4-)6-7(-8) um. 

Spot Tests: tha l lus and epithecium K+ red-purple; hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous, often along f issures and crevices at 

exposed s i tes along the seashore; occasional ly l ign ico lous on dri f twood. 

Selected Specimens: 1552, 7351. 

Local Abundance and D is t r i bu t i on : infrequent; scattered at maritime s i tes 

throughout the subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : Rudolph(1955) described th is species as orange chrome 

coloured and areolate giv ing a completely d i f fe rent impression than 

Magnusson's descr ip t ion (1944a) of i t as dark c i t r i n e and + squamulose. The 

type has been examined and although s l i g h t l y molded the tha l lus may s t i l l be 

seen to be poorly developed while the apothecia are abundant and la rge. The 

colour i s pr imar i ly a dark orange with l i gh te r yellow-orange evident in some 

places. The verrucae in cross-sect ion are the same as in the local mater ia l . 

The type represents one end of the spectrum of the var ia t ion possible in th is 

species. It probably came from a very exposed habitat since l ighter-co loured 

thai 1i from Ca l i f o rn ia have been noted to be associated with maritime Lecania 

loan mater ia l . It should be noted that the type i s on calcareous sandstone 

although the loca l material i s a l l on HC1- rock. 



C. bolacina i s reported here as new to the province. 

CALOPLACA CERINA (Ehrh. ex Hedw.) Th. F r . , Nova Acta Soc. S c i , Upsal. ser . 

3 , 3:218. 1861. 

Lichen cerinus Ehrh. ex Hedw., PI . Crypt, exc. 22:216. 1787. 

Thai lus crustose; th in to th i ck , rimose to almost cracked-areolate; 

d i r t y grey. Hypothallus not seen. 

Apothecia common, scattered to crowded, subsessi le becoming s e s s i l e , 

0.5-0.8 mm wide. Tha l l ine margin l i g h t grey, pers is tent . Proper margin not 

observed. Disc plane to s l i g h t l y convex, 've lvety 'mat t , dark orange. Hymen

ium 60-75 urn high; paraphyses s l i g h t l y branched; epithecium granular, dark 

orange; hypothecium hya l ine ; algae forming a th i ck , continuous band below 

hypothecium. Spores 8 per ascus, hya l ine , e l l i p s o i d , p o l a r i l o c u l a r , septum 

4-5 urn th ick , isthmus usual ly d i s t i n c t , (12-)14-15 X 6-7 urn. 

Spot Tests: epithecium K+ rose- red; hymenium IKI+ blue. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on cu l t i va ted Pyrus. 

Selected Specimen: 1238. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t i on poorly known; 

co l lec ted once in the southern part of the CDFD subzone, not co l lec ted in the 

adjacent zones. 

World D is t r i bu t ion : circumboreal(-circumtemperate) (Thomson, 1979); 

described as almost cosmopolitan by Ozenda & Clauzade (1970); also known from 

New Zealand (Mart in, 1966) and Aus t ra l i a (Weber & Wetmore, 1972) in the 

Southern Hemisphere. 

Remarks: C_. cerina i s t y p i c a l l y yel low coloured on the d isc with the 

t ha l l i ne margin a dark grey. The loca l material had an orange d isc with l i g h t 

grey margin. In many respects i t i s s im i la r to Ĉ . holocarpa and C_. oregona« 



The tha l l i ne .margin," however, . i s not excluded even par t ia l l y . , and the 

proper margin is not v i s i b l e at a l l . 

CALOPLACA CHRYSOPHTHALMA Degel . , Svensk Bot. T idskr . 38:56, 1944. 

Thallus crustose; scattered to c lus te red , verruculose granules; l i gh t 

grey, greenish grey to pale yel lowish grey in places (possibly pre-sorediate 

regions) ; sorediate, soredia f i n e l y granular, ye l low, usual ly edges of 

verrucae crumbling to form the s o r a l i a , however, sometimes becoming extensive 

and so ra l i a + confluent. Hypothallus not observed. 

Apothecia abundant in specimen observed, adnate, moderately cons t r i c ted , 

0 .5-0 .8( - l .3) mm wide. Thal l ine margin usual ly i n i t i a l l y d i s t i n c t , t h i ck , 

ra i sed , uneven to almost verruculose, occasional ly sored ia te , pale grey to 

yel lowish grey. Proper margin sometimes observed between tha l l i ne margin and 

d i s c , concolorous with or s l i g h t l y paler than the d i s c , smooth, shiny, s l i g h t 

ly ra i sed , pers is tent . Disc round to often rather i r r egu la r , concave becom

ing plane, surface ' v e l v e t y ' , orange, Hypothecium hya l ine; algal layer 

present below hypothecium, often dissected by bands of hyphae; hymenium 65-70 

um h igh; epithecium orange, granular; paraphyses simple to s l i g h t l y branched 

at ap ices , apical c e l l s globose. Spores 8 per ascus, hya l ine, po l a r i l o cu l a r , 

often somewhat swollen towards the middle, septum thick (ca. 3.5-5 um long), 

isthmus d i s t i n c t or not, 12-15 X 5-6 um. 

Spot Tests: soredia and epithecium K+ rose-red. 

Substratum/Habitat: co r t i co lous ; co l lec ted once at the base of an o l d , 

roadside Quercus, p a r t i a l l y covered by adjacent grass. 

Selected Specimen: 7408. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t i on poorly known, 

co l lec ted once near V i c to r i a in the southern part of the CDFD subzone, not 

co l lec ted in the adjacent zones; (with future work i t may prove to be more 
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common /fn urban areas). 

World D is t r i bu t ion : uncerta in; Europe and North America; in North America 

reported from Michigan (Har r i s , 1975), Ca l i f o rn ia (Tucker & Jordan, 1978) and 

New Mexico (Egan, 1972). 

Remarks: Ĉ . chrysophthalma i s reported here as new to the province. 

CALOPLACA CITRINA (Hoffm.) Th. F r . , Nova Acta Soc. S c i . Upsa l . , ser . 3, 3:218. 

1861. 

Verrucaria c i t r i n a Hoffm., Deutschl. Flora:198. 1796. 

Thallus crustose; pulveru lent-sorediate, e f fuse, th in to th i ck , some

times of scattered sorediate granules; pale yel low-green, l i gh t yel lowish 

o l i v e , yel lowish c i t r i n e . 

Apothecia common, often crowded, adnate, 0.5-1.2 mm wide. Thal l ine 

margin th ick to t h i n , smooth becoming crenate or sorediate, s l i g h t l y to 

en t i re l y excluded. Proper margin not to s l i g h t l y v i s i b l e as tha l l i ne margin 

i s excluded; r a i sed , concolorous with d i sc . Disc plane, round to i r regu la r 

when crowded, matt, yel low to yel low-orange. Hymenium 60 urn high; epithecium 

granular, orange, paraphyses not ap i ca l l y branched; hypothecium hyaline to 

fulvous. Spores 8 per ascus, hya l ine , ob long-e l l i pso id , p o l a r i l o c u l a r , 

septum 2-3 urn th i ck , isthmus d i s t i n c t to i n d i s t i n c t , 11-13 X.5-6 urn. 

Spot Tests: tha l lus and epithecium K+ purple-red; hymenium IKI+ blue. 

Substratum/Habitat: l i gn i co l ous ; co l lec ted twice on drif twood. 

Selected Specimens: 448, 2916B. 

Local Abundance and D is t r i bu t i on : infrequent; d i s t r i bu t ion poorly known; 

scattered throughout the subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t ion : circumtemperate (Ozenda & Clauzade, 1970). 

Remarks: Ĉ . c i t r i n a i s sometimes regarded as only a saxicolous species 

with the cor t ico lous form known as C. phldgina (Ach.) F lag. Wade (1965) 



pointed/out that the s ize of the granules of the co r t i co le were about hal f 

the average s ize of those of the saxico le but, more important ly, there were 

no apothecial d i f ferences. 

CALOPLACA FERACISSIMA H. Magn., Bot. Not. 1953:189. 1953. 

Thallus crustose; + immersed in substratum; several sma l l , poorly dev

eloped granules, in v i c i n i t y of larger ascocarps, br ight ye l low; hypo

tha l lus absent. 

Apothecia abundant, c lus tered, adnate, moderately cons t r i c ted , (0.3-) 

0.4-0.6(-0.8) mm wide. Tha l l ine margin poorly developed, usual ly i n i t i a l l y 

present, i r r egu la r , often cracked, br ight ye l low, becoming p a r t i a l l y or 

occasional ly t o t a l l y excluded. Proper margin often present, paler or con-

colorous with disc (more orange than the t ha l l i ne margin), on the inside of 

the tha l l i ne margin, ra i sed , pers is tent . Disc concave becoming plane, 

round to s l i g h t l y i r regu la r but not usual ly angled even from pressure, 

surface ' v e l v e t y 1 , yellow-orange to sordid yellow-orange. Hypothecium hya

l i n e ; hymenium 70 pm high; a lgal layer present below hypothecium; para

physes + simple, or only s l i g h t l y branched towards the ap ices, c e l l s at 

apices s l i g h t l y globose; epithecium granular and orange. Spores 8 per ascus, 

hya l ine , p o l a r i l o c u l a r , septum thin (1-2.5 um t h i c k ) , isthmus often i nd i s 

t i n c t , 17-20 X 6-8 um (see Figure 13). 

Spot Tests: epithecium K+ p ink- rose, pers is tent . 

Substratum/Habitat: sax ico lous; co l lec ted once on an old cement founda

t ion (HC1+). 

Selected Specimen: 7399. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known; 

co l lec ted once near V ic to r ia in the southern part of the CDFD subzone, not 

co l lec ted in the adjacent zones; ( i t may prove to be common at urban loca-
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t ions With future work). 

World D is t r ibu t ion : uncerta in; reported only for North America; des

cr ibed from Wisconsin in 1953 and since reported from New York (Brodo, 1968), 

South Dakota (Wetmore, 1968), Michigan (Har r i s , 1977), and Ontario (Brodo, 

1981). 

Remarks: The tha l lus of C. feracissima was o r i g i n a l l y described as 

completely absent (Magnusson, 1953). Rudolpfi (1955) stated that the tha l lus 

is "ochraceous buf f , with black hypothal lus, often disappearing". Brodo 

(1968) and Harr is (1977) both mentioned a reduced yel low tha l l us . Brodo 

(1981) stated that "the tha l lus i s often seen as a b lack ish crust around 

apothecia". 

C_. feracissima appears to be very s im i la r to the European C. l ac tea , 

(Mass.) Zahlbr. which i s also known from North America (New Mexico, North 

Dakota). C_. lactea also has r e l a t i v e l y small apothecia, s im i l a r - s i zed 

spores with a narrow septum, and a reduced to absent tha l lus on calcareous 

s tus t ra ta . However, the tha l lus of C_. l ac tea , when present, i s described as 

chalk white (K-) and presumeably the same appl ies to i t s t ha l l i ne margin. 

C_. feracissima i s reported here as new to the province. 

CALOPLACA FERRUGINEA (Huds.) Th. F r . , Nova Acta Reg. Soc. S c i . Uppsala I I I . 

3:223. 1861. 

Lichen ferrugineus Huds., F. Angl . :444. 1762. 

Thallus crustose; t h i n , smooth and + shiny or th icker and rimose; o f f -

white to l i gh t grey. Hypothallus absent or v i s i b l e at margin, blue-black. 

Apothecia common, scat tered, occas ional ly crowded, adnate, 0.5-1.1 mm 

wide. Thal l ine margin absent but some clumps of algae often present below 

hypothecium. Proper margin th i ck , remaining th ick or sometimes becoming 

t h i n ; ra i sed , +_ shiny, concolorous, not usual ly darkening as fas t as the 



d isc . Disc plane, sometimes becoming convex, round becoming f lexuous, matt, 

orange-red, sometimes blackening. Hymenium 65-75 um h igh, usual ly hya l ine ; 

epithecium granular, l i gh t or dark orange-brown; hypothecium hyaline to f u l 

vous. Spores 8 per ascus, hya l ine, e l l i p s o i d , po l a r i l o cu l a r , septum 5-7 um 

th i ck , isthmus d i s t i n c t , 13-17 X 7-8(-10) um (see Figure 13). 

Pycnidia usual ly present, dark red, sess i l e to subsess i le ; pycnospores 

hya l ine, c y l i n d r i c a l , 2.5-3 X 0.8 um. 

Spot Tests: tha l lus K-; epithecium K+ rose-red; hymenium IKI+ blue. 

Substratum/Habitat: co r t i co lous ; co l lec ted on Juniperus scopulorm, 

Quercus, and Thuja. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : c i rcumarct ic to circumboreal (Thomson, 1979). 

CALOPLACA FLAVORUBESCENS (Huds.) Laund., L ichenologist 8:147. 1976. 

Lichen flavorubescens Huds., F l . Angl . :433. 1762. 

Caloplaca aurantiaca auct. p .p . , non (L igh t f . ) Th. Fr. 

Thai 1 us crustose; continuous, smooth to i r regu la r l y cracked but not 

d i s t i n c t l y areo la te ; creamy, pale yel low. Hypothallus absent. 

Apothecia common, scat tered, adnate, 0.4-0.8 mm wide. Thal l ine margin 

absent but algae present below hypothecium. Proper margin th i ck , s l i g h t l y 

ra i sed , en t i r e , shiny, concolorous with d i sc . Disc concave becoming plane, 

round, matt to shiny, dark orange. Hymenium 75 um high; hypothecium hyal ine. 

Spores 8 per ascus, hya l ine , e l l i p s o i d , po la r i l ocu la r , septum 5-6 um th i ck , 

isthmus d i s t i n c t , 13-17 X 6-8 um. 

Spot Tests: tha l lus K+ purp le-red; epithecium K+ rose-red. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Acer. 

Selected Specimen: 4480. 
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Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t i on poorly known, 

co l lec ted near Ladysmith, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : circumtemperate (Ozenda & Clauzade, 1970). 

CALOPLACA H0L0CARPA (Hoffm.) Wade, Lichenologist 3:11. 1965. 

Verrucaria ob l i t t e ra ta var. holocarpa Hoffm., Deutsch. Flora:179. 1796. 

Caloplaca pyracea (Ach.) Th. F r . , K. Svensk. Vet.-Adad. Handl. 7(2) :25. 1867. 

Thallus crustose; t h i n , smooth to rimose, to immersed; pale grey, whit

ish-grey. 

Apothecia abundant, usual ly scat tered, adnate, moderately cons t r i c ted , 

0.3-0.6(-0.7) mm wide. Tha l l ine margin absent or as a th in to th ick ish 

remnant around sides of apothecia, concolorous with t ha l l us . Proper margin 

th i ck , ra i sed , smooth, sh iny, concolorous with d i s c , pers is tent . Disc + 

round, plane, occasional ly s l i g h t l y convex, + smooth and shiny, i n i t i a l l y 

ye l low, quickly becoming l i gh t orange. Hypothecium hya l ine , inspersed; 

hymenium 55-80 um h igh, hya l ine ; epithecium granular orange-brown; para

physes simple to moderately branched. Spores 8 per ascus, hya l ine , 

e l l i p s o i d , po l a r i l o cu l a r , septum 3-4 um, isthmus d i s t i n c t , 10-13(-14) X 5-7 

um (see Figure 13). 

Spot Tests: tha l lus K-; epithecium K+ rose-red, granules d isso lv ing C+ 

dark red, granules not d i sso l v i ng . 

Substratum/Habitat: co r t i co lous , co l lec ted on Quercus, Juniperus scopu- 

lorum, and Holodiscus d i sco lo r . 

Selected Specimens: 2734, 3805. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

subzone, not co l lec ted in adjacent zones. 

World D is t r i bu t ion : circumboreal(-circumtemperate) (Thomson, 1979); a lso 

known from New Zealand (Mart in, 1966), Aus t ra l ia (Weber & Wetmore, 1972), and 
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Argentina (Grass i , 1950) in the Southern Hemisphere. 

Remarks: Of the local Caloplaca spec ies, C_. holocarpa, C_. oregona, and 

C_. flavorubescens are a l l very s i m i l a r . A l l three have a bright orange d isc 

with proper margin showing and a p a r t i a l l y to t o t a l l y excluded tha l l i ne 

margin. C_. flavorubescens has a ye l low, K+ purple tha l lus but the only local 

co l l ec t i on had an almost immersed tha l lus with scattered yellow verrucae 

showing through in places which were quite d i s t i n c t from the apothecial 

i n i t i a l s a lso present. The yellow tha l lus i s quite easy to overlook. 

Ĉ . oregona has an often b lackened,par t ia l ly excluded tha l l i ne margin and 

large spores while C_. holocarpa has a l i gh t grey, p a r t i a l l y excluded margin 

and small spores. 

CALOPLACA IRRUBESCENS (Nyl .) Zah lb r . , Verhandl. zoo l . -bo t . Gese l lsch. Wien 

48:365. 1898. 

Lecanora irrubescens N y l . , F l o r a , Regensberg 57:318. 1874. 

Thallus minutely squamulose or crustose-areolate; areoles scat tered, not 

continuous even when c lus te red , unoriented, 0.2-0.9 mm wide, i n i t i a l l y • 

s l i g h t l y i r regu la r with i r r e g u l a r i t i e s developing s l i g h t l y un t i l sublobate 

and then the margins appearing almost free from substratum; + f l a t , smooth, 

shiny; yellow-orange or orange. Hypothallus often v i s i b l e beyond areo les , 

sometimes very extensive on igneous rocks; black. 

Apothecia common, scat tered, adnate on areo les , cons t r i c ted , 0.3-0.7 mm 

wide. Thal l ine margin p a r t i a l l y excluded ea r l y , v i s i b l e as scattered rem

nants below proper margin, concolorous with t ha l l us . Proper margin thin to 

moderate, even, smooth, paler than the d i sc . Disc round to a l i t t l e i r regu

l a r , plane, deep orange. Spores 8 per ascus; hya l ine, e l l i p s o i d , p o l a r i l o 

cu la r , septum d i s t i n c t , 10-13 X 5-6 urn. . 

Spot Tests: tha l lus and epithecium K+ purple-red. 
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Substratum/Habitat: sax ico lous; on HC1- rocks, often with Lecanora  

incussa, a shade loving species. 

Selected Specimens: 641, 4217A. 

Local Abundance and D is t r i bu t i on : occas iona l ; in land , scattered through

out the subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t ion : probably circumtemperate; known from mediterranean 

Europe and Asia (Ozenda & Clauzade, 1970); 'C_. lobu la ta ' has been reported 

from Washington (Howard, 1950), Ar izonea, Rhode Is land, Maryland, New Mexico 

(Rudolf, 1955), and North Dakota (Wetmore, 1968) in North America. 

Remarks: The separation of the two species C_.. irrubescens and C_. sipeana 

H. Magn. i s not c lea r . The l a t t e r species i s described from Oregon (Magnus

son, 1944a). Rudolph(1955) described i t s colour as salmon orange. Other

wise C. sipeana appears ind is t inguishable from C. irrubescens on the basis of 

descr ipt ions ava i l ab le . The types require comparison. 

The local material agrees well with descr ipt ions of C_. lobulata sensu 

Rudolph(1955) and Wetmore (1968), a name which i s now rejected as a synonym 

of C_. marina, leaving the correct name of th is species, according to Ozenda & 

Clauzade (1970), as C. i r rubescens. 

Local ly the separation of C. irrubescens from £ . bolacina requires fur 

ther study. At f i r s t glance C_. bolacina i s eas i l y d ist inguished as a mari

time species preferr ing sunny crevices ; i t s tha l lus i s often a tawny-orange 

colour with convex areoles that develop into d i s t i nc t squamules with no hypo

t ha l l u s ; t ha l l i ne margin and tha l lus are often cracked; apothecia are large. 

C. i r rubescens, on the other hand, appears to be pr imar i ly an inland spec ies, 

often on f l a t , sloped and shaded sur faces; a black hypothallus i s often well 

developed beyond the f l a t , uncracked, sublobate areo les ; apothecia are smal l . 

However, intermediate specimens were co l l ec ted , usual ly poorly developed 

specimens from maritime s i tes which may be meager C_. bolacina but that would 
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C_. irrubescens i s reported here as new to the province. 

CALOPLACA LAETA H. Magn., Bot. Not. 1944:77. 1944. 

Thallus crustose; e f fuse, usual ly t h i n , + shiny, smooth or almost absent 

to occasional ly th i ck , matt, and r imose-areolate; l i gh t greyish-white or 

when apothecial i n i t i a l s abundant, then with a s l i gh t orange t inge. Hypo

tha l lus absent. 

Apothecia common, abundant and crowded to scat tered, adnate, 0.6-1.0 

(-1.3) mm wide. Thal l ine margin excluded ea r l y , present at base of apothecia 

with algae present below hypothecium. Proper margin th i ck , smooth, and 

shiny, ra i sed , en t i r e , s l i g h t l y l i gh te r or concolorous with d i s c ; often per

s i s t i ng as a hyaline cup af ter d isc i s gone. Disc plane, matt, br ight 

(almost f luorescent) orange (Orange Chrome, Cadmium Orange, Mars Orange in 

Ridgway, 1912); occasional ly f lexuous, also occasional ly new apothecia pro

l i f e r a t i n g wi th in the old,wi th the margins of the new apothecia appearing as 

l i gh t ridges across the disc face. Hymenium 80-90(-100) urn h igh; epithecium 

granular, sordid orange to dark brown-orange; hypothecium hyal ine. Spores 8 

per ascus, hya l ine, e l l i p s o i d to ob long -e l l i pso id , septum th in (1.5-2.5 urn 

wide), (13-)14-18 X 5-9 urn (see Figure 13). 

Spot Tests: tha l lus K-; epithecium K+ purple-red; hymenium KIK+ blue. 

Substratum/Habitat: sax ico lous; on both igneous and sedimentary rocks 

(HC1-) above the high t ide mark with Rinodina gennarii in the supra l i t t o ra l 

zone. 

Selected Specimens: 1670, 2590. 

Local Abundance and D is t r i bu t i on : frequent; present at most maritime 

s i tes throughout the subzone; not co l lec ted as often in the adjacent zones 

(see Figure 12). 
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World D is t r i bu t i on : western North American endemic; described from 

C a l i f o r n i a . 

Remarks: The type of CL laeta has been examined. I t i s on HC1- sand

stone; the tha l lus i s + absent,or the sma l l , scattered grey granules un-

noticeable among the quartz grains of the substratum. 

The local material agrees per fect ly with the type. It usual ly has a 

very poorly developed tha l lus on sandstone although i t often grows on th is 

substratum. The tha l lus can appear much better developed on igneous rocks or 

the cobbles of conglomerate rocks. 

Although the tha l lus i s l i gh t greyish i t can cometimes appear to be 

orange as a resu l t of the large numbers of ' p i n -p r i ck ' apothecial i n i t i a l s . 

In th is state i t can be confusable with specimens of £ . marina. 

C_. laeta i s reported here as new to the province. 

CALOPLACA MARINA (Wedd.) Zah lb r . , Methodologischen Grundlage Modernen 

Pf lanzensoc io log i , Uppsala:170. 1921. 

Lecanora marina Wedd., Mem, Soc. Nat. Sc. Cherb. 19:275. 1875. 

Thallus crustose, e f f i gu ra te ; o rb i cu la r , 0.8-2.5 cm broad, often coa l 

escing to cover larger areas; cen t ra l l y cracked-areolate; areoles 0.5-0.8 mm 

wide, marginally areoles not d i s t i n c t , fusing or lacking transverse cracks, 

t h i n , not always d i s t i n c t to forming a so l i d rim with some longi tudinal 

cracks; yel low-ocher, ochraceous-orange, s ienna, sometimes l i gh te r in 

crevices of areoles. Hypothallus not usual ly v i s i b l e , yel low to l i gh t orange. 

Apothecia usual ly absent to occasional ly present and then abundant, 

s e s s i l e , 0.4-0.8 mm wide. Thal l ine margin s l i g h t l y to t o t a l l y excluded. 

Proper margin paler than d i s c , e n t i r e , prominent or v i s i b l e as a rim between 

disc and t ha l l i ne margin. Disc plane or s l i g h t l y convex, matt, orange (even 

when tha l lus ye l low ish) . Hymenium 60-70 um high; epithecium granular, sordid 



Figure 12. Col lect ion s i tes of 
Caloplaca laeta. 

Collections concentrated and widespread 
at maritime s i tes (supra1ittoral zone) 
in the CDFD subzone; present but not 
common in the adjacent zones. 

* present 

o absent 
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brown-orange; hypothecium hyal ine. Spores 8 per ascus, hya l ine, e l l i p s o i d to 

ob long-e l l i pso id , po l a r i l o cu l a r , septum 3-4.5 urn th i ck , isthmus th in to 

absent, 11-14 X 5-6 urn. 

Spot Tests: tha l lus and epithecium K+ purple-red; hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous; on a l l types of rocks at maritime s i t e s ; 

also in the adjacent zones at maritime s i t e s . 

Selected Specimens: 2811, 5320. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

subzone at maritime s i t e s ; a lso in the adjacent zones at maritime s i t e s . 

World D is t r i bu t ion : western North America-eastern North America-Europe 

d is junc t . 

Remarks: European Ĉ . marina i s described as per iphera l ly lobed (Duncan, 

1970; Poe l t , 1969; Ozenda & Clauzade, 1970). The local material i s never 

lobed d i s t i n c t l y although occasional ly co l lec t ions on smooth igneous rocks 

approach lobation with a s o l i d , r a d i a l l y cracked margin. The areoles t y p i 

c a l l y appear to be jus t elongate at the margin. Lamb (1954a): mentioned that 

th is tha l lus reduction i s also known for eastern North American mater ia l . 

A specimen from V ic to r i a in H has been annotated by I. Nordin, who 

reviewed the ef f igurate Scandinavian Caloplaca spec ies, as £ . a f f . marina 

(Ah t i , pers. comm.). Nordin also pointed out that the western North Ameri

can specimen was growing higher up the beach with Xanthoria candelaria 

instead of in the Verrucaria zone as Ĉ . marina does in Scandinavia. The 

precise posi t ion of the loca l specimens on the seashore was not noted but in 

general th is does seem to be the case. 

An i l l u s t r a t i o n of spores of C_. marina in Ozenda & Clauzade (1970) shows 

a rather wide, d i s t i n c t isthmus. Local material e i ther lacks an isthmus 

en t i re l y or has a rather vague, th in isthmus. 



CALOPLACA c f r . OBLITERANS (Nyl.) Blomb. & Fo rss . , Points-Fortechning 69. 

1880. 

Placodium obl i terans N y l . , Flora 57:7. 1874. 

Thallus crustose, e f f i gu ra te ; 0.8-1.5 cm broad; composed of areoles on a 

thin hypothal lus. Areoles contiguous or sometimes dispersed, convex, rounded 

to s l i g h t l y elongated, smallest near margin, cen t ra l l y more developed, often 

almost unoriented, not forming d i s t i n c t lobes; + smooth, epruinose; soredia 

present, beginning on edges of a reo les , often becoming heavy towards the 

center, granular, concolorous with t ha l l us . Hypothallus espec ia l l y not ice

able at tha l lus margin, often extending as a f r inge about 1 mm beyond are

o l es , long i tud ina l l y cracked, + shiny; sometimes absent. Areoles, sored ia , 

and hypothallus a l l yel low to pale orange-yellow. 

Apothecia not abundant, adnate, often among soredia, 0.5-0.8 (-1.5) mm 

wide. Thal l ine margin crenate, + pers is tent . Proper margin jus t v i s i b l e 

between d isc and t ha l l i ne margin. Disc plane, orange to yellow-orange. Hy

menium 55-60 um high; epithecium dark orange-brown granular; hypothecium 

hyal ine. Spores 8 per ascus, hya l ine , e l l i p s o i d , po l a r i l o cu l a r , septum thin 

to th i ck , isthmus d i s t i n c t and th in to i n d i s t i n c t , 12-16 X 4-6 um. 

Spot Tests: tha l lus and epithecium K+ l i gh t purp le-red; hymenium IKI+ 

blue. 

Substratum/Habitat: sax ico lous ; co l lec ted on igneous rock and sand

stones at seashore s i t e s , mainly HC1- but one sandstone HC1+. 

Selected Specimens: 1343, 4446. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at maritime s i t e s , also co l lec ted in the adjacent zones. 

World D is t r i bu t i on : uncerta in; perhaps circumboreal. 

Remarks: There are several e f f igurate Caloplaca species that are 



sorediate. C. decipiens (Arn.) Ja t ta and Ĉ . c i r rochroa (Ach.) Th. Fr. are 

the most widespread two. Both are described as d i s t i n c t l y lobed at the mar

gin with the lobes between 3 and 5 mm long. Add i t iona l ly both grow on c a l 

careous rocks. C_. decipiens i s commonly pruinose. Ĉ . ob i i te rans , on the 

other hand, i s not d i s t i n c t l y lobed and i s co l lec ted on noncalcareous rocks. 

It i s described as an upland species in B r i t a i n (Wade, 1965). Most of the 

local material was co l lec ted from noncalcareous rocks but one co l l ec t i on was 

on HC1+ sandstone. It was unlobed and composed of unoriented areoles jus t 

l i ke the HC1- specimens. 

CALOPLACA' L,I TORI COLA, Brodo,. inedv 

Thallus crustose; determinent, often roughly o rb i cu la r , 2-4 broad, 

sometimes thai 1i coalescing to i r r egu la r l y cover large areas; cracked-

areo la te , sometimes rimose, d u l l , to th in and smooth, somewhat shiny; d i r t y 

greyish-white. Hypothallus v i s i b l e at margin, espec ia l l y not iceable among 

coalescing thai 1 i , black. 

Apothecia common, scattered to c lustered and angular by compression, 

moderately cons t r i c ted , adnate, 0.6-1.0 mm wide. Proper margin resembling a 

t ha l l i ne margin because of i t s co lo ra t ion , black (darker than the t h a l l u s ) , 

t h i ck , + shiny, raised sometimes becoming l e v e l , often f lexuous, pers is tent . 

Disc plane, matt, roughened-granular; cinnamon orange, ochraceous orange, 

tawny-ochraceous, to orange-yellow. Hymenium 75-80 urn h igh, hya l ine; e p i 

thecium granular, l i gh t to dark sordid orange-brown; hypothecium inspersed, 

fulvous to l i gh t apr icot or p ink ish ; exc ip le blue-black on outer edge, hya

l i ne i n t e r n a l l y , up to 80 urn thicVt; paraphyses s lender, not or s l i g h t l y 

branched above the a s c i , without globose end c e l l s ; algae completely absent 

below hypothecium. Spores 8 per ascus, hya l ine , broadly e l l ipso id , p o l a r i l o 

cu la r , septum thick (ca. 5-6 urn), isthmus th in but usual ly d i s t i n c t , 14-18 X 
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8-11 um»*(see Figure 13). 

Spot Tests: tha l lus K-; epithecium K+ rose-red, granules p a r t i a l l y 

dissolved but co larat ion not bleaching out, suffusing down hymenium and 

remaining, C - , granules darker red but not d i sso l v i ng ; hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous; on igneous and sandstone rocks (HC1-) at 

shaded maritime s i t e s , pa r t i cu la r l y in the Verrucaria zone or s l i g h t l y above. 

Selected Specimens: 1834, 4561. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at maritime s i tes but more common in the adjacent zones at 

maritime s i t e s . 

World D is t r i bu t i on : western North American endemic; known from the 

Queen Char lot te ls lands (Brodo, pers. comm.) to Vancouver Is land, but probably 

more widespread. 

Remarks: 1 i to r i col a has the general appearance of C_. ch lor ina (.Flot.) 

Sandst. (=C. cerina var. ch lor ina (F lo t . ) Muel l . Arg.) with a yellow-orange 

d isc surrounded by a dark margin and a habitat preference for shaded rocks 

near water. The margin of C_. ch lo r i na , is t ha l l i ne with an a lgal layer 

present below the hypothecium while that of C. 1 i t o r i col a > ( jespi te i t s dark 

co lour , en t i re l y lacks any algae in the margin. 

CALOPLACA OREGONA H. Magn., Medd. Goteborgs Bot. Tradg. 13:242. 1939. 

Thal lus crustose; t h i n , + smooth to rimose-cracked; l i gh t grey to 

wh i t i sh . Hypothallus + present at margin, b lue-black. 

Apothecia common, scat tered, s e s s i l e , 0.5-0.7(-1.0) mm wide. Thal l ine 

margin p a r t i a l l y excluded ea r l y , concolorous with t h a l l u s , but dark grey-

black fragments often present dott ing or r inging the proper margin. Proper 

margin th i ck , shiny, ra i sed , concolourous with d i sc . Disc plane, round, 

s l i g h t l y roughened, matt, yellow-orange to deep orange. Hymenium 80-100 um 
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high; epithecium granular, sordid brown-orange; hypothecium hyal ine, not 

inspersed; paraphyses apical. ly branched. Spores 8 per ascus, hya l ine, 

ob long -e l l i pso id , po la r i l ocu la r , septum 5.0-7.5 um thick isthmus d i s t i n c t , 

(16-)17-19 X 9-11 urti (see Figure 13). 

Spot Tests: tha l lus K-; epithecium K+ purple-red; hymenium IKI+ blue. 

Substratum/Habitat: co r t i co lous ; on deciduous trees and shrubs. 

Selected Specimens: 4005, 4096. 

Local Abundance and D is t r i bu t ion : infrequent; at inland s i tes espec ia l l y 

at mid- to higher elevat ions which,combined with a Macoun specimen from Comox 

(U), suggests a preference for the western edge of the CDFD subzone. 

World D is t r i bu t i on : western North American endemic; described from 

Oregon, also known from Comox, Vancouver Island (Magnusson, 1944a). 

Remarks: C_. oregona requires fur ther study. Local ly i t has been 

co l lec ted only in scanty amounts. It i s quite s im i la r to the local C_. holo- 

carpa, but d i f f e r i ng in the larger spores, correspondingly th icker septum, 

and often the dark grey t ha l l i ne margin fragments c l ing ing to the proper 

margin. 

While Magnusson (1939a) described the spores as 17-22 X 9-12(-13) um, 

Rudolph(1955), who examined the holotype and paratype, l i s t e d them as 

15.6-20.9 X 7-10.4 um. Rudolph's lowest measurements jus t overlap the largest 

spores known for C_. holocarpa (Wade, 1965; Duncan, 1970) although the spore 

s ize range of the local C. holocarpa i s not yet known to overlap. The hypo

thecium o f \C . holocarpa i s usual ly described as inspersed and i t s spore 

septum as quite short compared with _C. oregona which has an uninspersed hypo

thecium and a rather th ick septum. Add i t iona l ly the septum/spore-length 

ra t io of C_. holocarpa averages around 1/4 while C.oregona averages about 1/3, 

or up to 1/2 according to Magnusson and Rudolph. 



CALOPLACA TEICHOLYTA (Ach.) J . S t e i n . , Sitzungsber. K. Akado Wiss, M ien . , 

Math. Naturw. CI.104(1):388. 1895. 

Lecanora te icho ly ta Ach . , L i ch . Univ. :425. 1810. 

Caloplaca arenaria auc t . , non (Pers.) Muel l . Arg. 

Thallus crustose; of + dispersed areoles or sca les ; areoles s l i g h t l y 

convex to f la t tened , often becoming pap i l lose-sored ia te , occasional ly s l i g h t 

ly lobed at the margin; deep grey, blue-grey, s la te grey. Hypothallus 

present or absent, very t h i n , black. 

Apothecia few, scat tered, adnate, cons t r i c ted , 0 .6 -0 .8 ( - l .3 ) mm wide. 

Thal l ine margin t h i n , concolorous with t h a l l u s , pers is tent . Proper margin + 

absent. Disc concave to plane, f lexuous, brownish to rust-orange. Hymenium 

50 urn h igh; epithecium granular, sordid orange; hypothecium hyal ine. Spores 

8 per ascus, hya l ine, e l l i p s o i d , septum 3 urn or l e s s , isthmus + d i s t i n c t , 

11-14 X 6-7 urn. 

Spot Tests: tha l lus K+ darkening, apparently purpl ish (cortex K+ l i gh t 

purple under LM); d isc K+ purple; hymenium IKI+ blue. 

Substratum/Habi ta t : sax ico lous; co l lec ted once on HC1+ conglomerate 

seashore rock. 

Selected Specimen: 2454. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once on Denman Island in the northern part of the CDFD subzone, not 

co l lec ted in the adjacent zones. 

World D is t r i bu t i on : circumtemperate in the Northern Hemisphere (Ozenda & 

Clauzade, 1970); in North America reported from Ca l i f o rn ia (Rudolph, 1955). 
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CALOPLACA VERRUCULIFERA (Vain.) Zah lb r . , Cat. L i ch . 7:272. 1931. 

Placodium verruculi ferum V a i n . , Medd. Gronl . 30:131. 1905. 

Caloplaca granulosa auct. p.p. 

Thallus e f f i gu ra te ; o rb i cu la r , l -2( -3.6) cm broad, at least outer 3-7 mm 

d i s t i n c t l y lobed, center of tha l lus often absent; lobes high and steeply 

arched, l i n e a r , 0.5-0.8 mm wide, dichotomously branched, c lose ly contiguous, 

occasional ly young lobes overlapping o l d ; cen t ra l l y becoming transversely 

cracked-areolate and i s i d i a t e ; i s i d i a la rge , granular; lobes and i s i d i a 

mustard ye l low, primuline ye l low, o l i ve ocher, yel low ocher. Hypothallus 

absent. 

Apothecia occasional ly present, adnate, 0.5-0.9 mm wide. Tha l l ine mar

gin crenate-granular, i r r egu la r , often p a r t i a l l y excluded. Proper margin 

v i s i b l e between disc and t ha l l i ne margin. Disc plane, orange, often darker 

than the t h a l l u s . . Hymenium 60-70 urn high; epithecium granular, sordid 

yellow-brown; hypothecium hyal ine. Spores 8 per ascus, hya l ine, e l l i p s o i d , 

po l a r i l o cu l a r , septum ca. 3 urn th i ck , isthmus th in to absent, (9 - ) l l -14 X 4-6 

urn. 

Spot Tests: tha l lus K+ purple; epithecium K+ rose-red; hymenium IKI+ 

blue. 

Substratum/Habitat: sax ico lous; among Verrucaria maura and Arthopyrenia  

phaeobaea on seashore rocks. 

Selected Specimens: 1376. 4312. 

Local Abundance and D is t r i bu t i on : infrequent, scattered at maritime 

s i tes throughout the subzone, also known from the adjacent zones at maritime 

s i t e s . 

World D is t r i bu t i on : c i rcumarct ic with boreal oceanic extensions; report

ed from S i b e r i a , Bering S t r a i t , Europe, Spitzbergen, and Novaya Zemlya 



(Moberg; 1972) but not yet known from Arc t i c Canada or eastern North America 

although (Taylor, 1974) noted - C_. granulosa from maritime s i tes of the 

northeastern United States. 

Remarks: When only the outer f r ing ing lobes of the tha l lus remain, the 

globular i s i d i a may be absent. 

C_. ver rucu l i fe ra was reported as new to the province as C_. granulosa 

(auct.) in Noble (1978) based in part on co l lec t ions from th is study. 

CALOPLACA VICARIA H. Magn., Bot. Not. 1944: 70. 1944. 

Thailus crustose; t h i n , scant, + smooth, sometimes rimose, often con

ta in ing hya l ine, i r r egu la r l y squarish c r y s t a l s ; whi t ish grey. Hypothallus 

commonly present, marginal; also often v i s i b l e scattered through t h a l l u s ; 

black. 

Apothecia abundant, + scat tered, adnate, moderately cons t r i c ted , 0.4-0.7 

(-0.8) mm wide. Proper margin i n i t i a l l y thick and raised but quick ly t h i n , 

smooth, even, +_ shiny, pers is ten t , usual ly concolorous with d i s c , sometimes 

i n i t i a l l y p a r t i a l l y blackened l i k e the hypothallus but algae t o t a l l y absent. 

Disc + round, plane to s l i g h t l y convex, surace matt, quite roughened, appear

ing granular orange pruinose; d i r t y orange, brown-orange, ferrugineous. 

Hypothecium hyaline to pale fu lvous, inspersed with o i l d rop le ts ; epithecium 

orange-brown, granular; paraphyses branched towards ap ices; hymenium hya l ine , 

70-80 um high; algae absent or a few clumps present near base. Spores 8 per 

ascus, hya l ine, e l l i p s o i d , p o l a r i l o c u l a r , septum 4-6 um th i ck , isthmus 

d i s t i n c t , 12-17 X 5.5-7.5 um. 

Spot Tests: tha l lus K-; epithecium K+ rose-red, C+ darker red but 

granules not d i sso l v ing . 

Substratum/Habitat: co r t i co lous , on most deciduous trees and shrubs, 

espec ia l l y common on Alnus. 
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Selected Specimens: 2167A, 4262. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone and adjacent zones. 

World D is t r i bu t i on : amphi -Pac i f i c ; e i ther continuous o r .d i s j unc t ; 

described from Comox, Vancouver Is land, and so far only known from B r i t i s h 

Columbia in North America; one specimen also seen from Japan (UBC) under 

C. ferruginea. 

Remarks: The holotype has been examined. It consists of f i ve bark 

pieces co l lec ted by J . Macoun at Comox in 1887. There are three Caloplaca 

species in the packet - Ĉ . v i c a r i a , C_. oregona, and C_. ferruginea. Magnusson 

c lea r l y numbered and named the f i r s t two so there i s no problem with the 

ident i ty of iC. v icar ia ,a l though that bark piece contains also asmall amount 

of C_. ferruginea (which Magnusson does not note as being present) . 

Ĉ . v i c a r i a and Ĉ . ferruginea are indeed very s im i l a r . Magnusson (1944a) 

stated that although £ . v i ca r i a c lose ly resembled jC. ferruginea i t possessed 

smaller apothecia with narrower margin, broader spores (16-18 X 9-10 urn) with 

th icker wall (septum6-7.5 urn), higher hymenium (90-100 urn), and th in para

physes (1-1.5 urn) i n t r i ca te at the apices. RudolpK(1955) while agreeing with 

the spores being wider, described them as s l i g h t l y shorter (13.1-14.8 X 7.8-

9.6 urn) and placed emphasis on the algae being absent from the d isc and the 

spore isthmus being narrower (ca. 4 urn) in separating C_. v i ca r i a from 

C ferruginea. In contradict ion to Magnusson he described the margin as th ick 

and the paraphyses as 2 urn in diameter although in agreement concerning the 

high hymenium (125 urn). 

A composite of the local material produces a descr ip t ion of C_. v i ca r i a 

c losest to that of Magnusson, agreeing in the smaller apothecia with th in 

margin. Furthermore, compared to the local material of C_. fer rug inea, the 

d isc of Ĉ . v i ca r i a never blackens and i s very roughened-granular. The e p i -
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Figure 13. Selected spores of Caloplaca. Co l lec t ion numbers of 
specimens are given in brackets. 

A. Caloplaca atrosanguinea (4841A) 

B. Caloplaca arenaria (1423) 

C. Caloplaca ferruginea (4842) 

D. Caloplaca holocarpa (3264) 

E. Caloplaca laeta (2477) 

F. Caloplaca l i t o r i col a (1834) 

G. Caloplaca oregona (4005) 

H. Caloplaca v i c a r i a (1070) 

I. Caloplaca feracissima (7399) 





theciuirfof C_. v i c a r i a is C - , granules darker red but not d i sso l v i ng ; £ . f e r r  

uginea is C+ red, granules d isso lv ing qu ick ly . Add i t iona l l y the local 

fj. ferruginea always possesses pycnid ia ; pycnidia are absent in C_. v i c a r i a . 

Contrary to the reports of Rudolph or Magnusson, who both reported algae 

absent from the apothecia, algae are , indeed, sometimes present as scattered 

clumps near the base of the apothecium. Furthermore, the spore width is 

never as wide as the other reported measurements and the hymenium is never 

as high,although i t i s higher a f ter treatment with e i ther K or C. 

Rudolph's descr ipt ion i s based on an isotype (M) which may explain the 

d ispar i t y between his ; and Magnusson's descr ip t ion . Macoun's ear ly c o l l e c 

t ions are renowned for the inconsistency of the dupl icates. Three Caloplaca 

species were present in the holotype packet Rudolph's " isotype" was prob-

ably a dupl icate of one of these three spec ies; which one i s not known. 

CANDELARIA Mass. 

Thal lus f o l i o s e , or f r u t i cose ; small rosettes or rather loosely organ

i z e d , upper and lower cortex present, attached by rh i z i nes ; yel low (K - ) , 

paler below. 

Ascocarp an apothecium, s e s s i l e . Tha l l ine margin present. Disc 

concave to plane, yel low to brownish. Spores more than 8 (16-32) per ascus, 

hya l ine , e l l i p s o i d , simple to appearing 1-septate. 

Cort icolous and saxicolous. 

There i s one loca l species. 

CANDELARIA C0NC0L0R (Dicks.) B. S te i n , Kryp tog . -F l . Schlesien 2(2):84. 1879. 

Lichen concolor D i cks . , Fasc. P lant . Cryptog. B r i t . 3:18, tab. 9, f i g . 8. 1793 

Thallus f o l i o s e ; sma l l , o rb icu la r rose t tes , up to 0.5 cm broad. Lobes 

f i n e l y d iv ided , up to 0.2 mm wide, often very f i n e l y notched in almost sored 
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ia te cond i t ion ; upper surface smooth to minutely roughened, sorediate; 

soredia usual ly abundant, la rge, granular, i n i t i a l l y at lobe ends and then 

the ent i re lobe and often nearly whole tha l lus d isso lv ing into soredia ; 

rh iz ines common, simple, long, whi te; tha l lus l i gh t greenish yel low to 

yel low above, white below. 

Apothecia not observed. According to Ozenda & Clauzade (1970) the 

apothecia are 0.3-1.5 mm broad, plane, with an ent i re to sorediate t ha l l i ne 

margin; spores hya l ine, approx. 32 per ascus, simple, 8-10 X 4-6 urn. 

Spot Tests: tha l lus K-. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Pseudotsuga in a 

rural area, and several times on Quercus in urban areas, a l l co l lec t ions 

accompanied by Xanthoria ssp. 

Selected Specimens: 2642, 7406B. 

Local Abundance and D i s t r i bu t i on : rare in nonurban environments, f r e 

quent in urban areas in the CDFD subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : circumtemperate in the Northern Hemisphere; also 

reported from Argentina (Grass i , 1950), New Zealand (Mart in, 1966), and 

Aus t ra l ia (F i lson & Rogers, 1979) in the Southern Hemisphere. 

Remarks: Although pr imar i ly co r t i co lous , ^ . concolor i s also known from 

rocks (Poe l t , 1969; Duncan, 1970; Howard, 1950). 

C_. concolor, Xanthoria candelar ia , and X_. f a l l ax are al 1 yel low, 

sorediate species and,although the f i r s t has smal ler , more greenish-yellow 

lobes, the K-spot test is often the quickest method for separating them 

i n i t i a l l y . 

Candelaria concolor i s quite inconspicuous in the nonurban environment 

and i t may be much more common than the s ingle co l l ec t i on ind ica tes . In 

urban areas i t can form broad bands on the trunks of roadside t rees. 



CANDELARIELLA Muel l . Arg. 

Thallus crustose; granulose, a reo la te , to marginal ly lobed; br ight ly 

yel low coloured (K- ) . Hypothallus present or absent. 

Ascocarp an apothecium. Margin lecanor ine. Spores 8 or more per 

ascus, simple, or spuriously 1-septate, hya l ine , oblong. 

Saxicolous and cor t i co lous . 

References: Hakulinen (1954). 

1. Thallus sorediate; cor t ico lous C. c f r . EFFLORESCENS 

1. Thallus esorediate; sax ico lous( -cor t ico lous) 

2. Spores 12 or more per ascus C_. VITELLINA 

2. Spores 8 per ascus 3 

3. Thallus wel l -developed, marginal ly lobulate areo les ; 
noncalcareous rock C_. ROSULANS 

3. Thal lus scant, few, scattered granules; on 
calcareous rock C_. AURELLA 

CANDELARIELLA AURELLA (Hoffm.) Zah lb r . , Cat. L i ch . Univ. 5:790. 1928. 

Verrucaria aure l la Hoffm., Deutch. F l . 2:197. 1796. 

Thallus crustose; scattered to occasional ly c lustered granules; granules 

0.1-0.3 mm wide, + round to s l i g h t l y indented, s l i g h t l y convex, smooth and 

shiny to scurfy and matt; br ight yel low to greenish yel low. Hypothallus 

absent. 

Apothecia common, scattered or c lus te red , adjacent to or apparently i s o 

lated from granules, cons t r i c ted , 0.3-0.7 mm wide. Thal l ine margin pers is 

tent , + even, ent i re becoming crenulate, smooth becoming cracked-decort icate, 

concolorous with t ha l l us . Disc + round, plane to s l i g h t l y convex, shiny or 
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matt and almost f a i n t l y pruinose, concolorous with tha l lus or pale brownish 

yel low. Hypothecium hya l ine ; paraphyses simple or occasional ly branched at 

ap ices, coherent only at the ap ices; epithecium granular, orange-brown; 

hymenium 55-65 urn h igh, hyal ine. Spores 8 per ascus, s imple, hya l ine , 

oblong, s t ra ight to curved, 13-17 X 4-5 urn. 

Spot Tests: tha l lus K-; epithecium K-. 

Substratum/Habitat: sax ico lous; co l lec ted once on-calcareous sandstone 

in the suprahaline zone with Lecanora albescens. 

Selected Specimen: 1059. 

Local Abundance and D i s t r i bu t i on : rare (see below); d i s t r i bu t i on poorly 

known, co l lec ted once on the Gulf Islands in the southern part of the CDFD 

subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : circumarct ic-circumboreal in the Northern Hemisphere 

(Thomson, 1979); a lso reported from Argentina (Grass i , 1950) and New Zealand 

(Mart in, 1966) in the Southern Hemisphere. 

Remarks: C_. aure l la is inconspicuous due to the small s ize of the gran

ules and apothecia,despite the br ight colour. I t i s probably more common 

l o c a l l y than the s ingle co l l ec t i on ind ica tes , possibly very common on founda

t ions (HC1+) in the urban areas which have not been invest igated thoroughly. 

CANDELARIELLA c f r . EFFLORESCENS Harr is & Buck, Michigan Botanist 

17:155. 1978. 

Thailus crustose; of rounded to s l i g h t l y lobed, separate granules, 

0.1-0.5 mm, that become f i ne l y sorediate on the edges (often appearing some

what crenulate at th is stage) and then t o t a l l y d issolved in sored ia ; granules 

usual ly scattered but sometimes clustered espec ia l ly when dissolved in 

sored ia ; pale yel low or greenish-yel low. 

Apothecia not observed; according to Harr is & Buck (1978) apothecia are 
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uncommon, the margin occasional ly sorediate, spores simple or 1-septate 

with up to 32/ascus, 12-15(-19) X 4-5(-6) um. 

Spot Tests : tha l lus K-. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Acer. 

Selected Specimen: 7327. 

Local Abundance and D is t r i bu t ion : rare (see below); d i s t r i bu t ion 

poorly known, co l lec ted near V i c to r i a in the southern part of the CDFD sub-

zone and once near Pa rksv i l l e in the northern par t ; not co l lec ted in the 

adjacent zones. 

World D i s t r i bu t i on : North America-Europe d is junc t ; d e f i n i t e l y eastern 

and cen t ra l , temperate North America (Harris & Buck, 1978), ten ta t i ve ly 

reported for the Queen Charlotte Is lands, B r i t i s h Columbia (Brodo, 1980); 

reported for B r i t a i n by Hawksworth et a l . (1980). 

Remarks: This species i s very sma l l , inconspicuous, and s t e r i l e , and, 

therefore, probably often overlooked. It may be much more common l o c a l l y 

than the two co l l ec t i on would ind ica te . 

The material i s only ten ta t i ve ly referred to C_. ef f lorescens because 

of i t s s t e r i l e condi t ion. C. re f lexa (Nyl.) L e t t . , known from Europe, is 

also composed of granules that break down into soredia but i t i s 8-spored. 

Harr is and Buck (1978) also suggested that western North American material 

could be an undescribed, 8-spored species. The solut ion to th is problem 

awaits the co l l ec t i on of f e r t i l e mater ia l . 

Local C_. c f r . ef f lorescens s u p e r f i c i a l l y resembles Caloplaca c i t r i n a 

which is K+ purple and often f e r t i l e with po la r i l ocu la r spores. 
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CANDELA'RIELLA ROSULANS (Muel l . Arg.) Zah lb r . , Cat. L i c h . Univ. 5:802. 1928. 

Candelaria v i t e l1 ina var. rosulans Muel l . A r g . , Bul l .Herb.) Boiss 3:200. 1895. 

Thal lus crustose; of + grouped, usual ly p len t i f u l granules which be

come lobed and almost small o rb icu lar roset tes; chrome ye l low, wax ye l low, 

amber yel low. 

Apothecia abundant, often crowded, sometimes scat tered, adnate, moder

ate ly cons t r i c ted , 0.5-0.9 mm wide. Thal l ine margin i n i t i a l l y ent i re becom

ing cracked and powdery, f i n a l l y crenulate or p a r t i a l l y excluded. Disc plane 

to s l i g h t l y convex, concolorous with tha l lus to s l i g h t l y darker. Hymenium 

50-70 urn high; epithecium granular orange; paraphyses simple often becoming 

d i s t i n c t l y septate a p i c a l l y , somewhat thaickened towards the apices; hypo

thecium hyal ine. Spores 8 per ascus, hya l ine, oblong, s t ra ight to often 

curved, 14-17(-19) X 5-6 urn. 

Spot Tests : tha l lus K-. 

Substratum/Habitat: sax ico lous; a l l co l lec t ions on seashore sandstone. 

Selected Specimens: 532, 2026. 

Local Abundance and D is t r i bu t ion : infrequent; scattered throughout the 

CDFD subzone at maritime s i t e s , not co l lec ted in adjacent zones. 

World D is t r i bu t i on : western, temperate,North American endemic. Egan 

(1971) stated that Ĉ . rosulans is rather common at lower elevations in 

Colorado and New Mexico. It has also been reported from South Dakota, 

Wyoming (Wetmore, 1968), and Ca l i f o rn ia (Tucker & Jordan, 1978); i t i s known 

from the i n t e r i o r of B r i t i s h Columbia (Brodo, pers. comm.). 

Ĉ . au re l la i s the more well-known, 8-spored Candelar ie l la species. I ts 

tha l lus i s not as wel l - 'deve loped, being composed of scat tered, unlobed gran

u les . Egan (1971) described the t ha l l i ne margin as th in in th is species and 

th ick in C_. rosulans. C_. aure l la i s also commonly found on calcareous sub- • 

s t ra ta . 



CANDELARIELLA VITELLINA (Hoffm.) Muel l . A r g . , Bu l l e t . Herb. Bo iss . 2 , 

append. 1:47. 1894. 

P a t e l l a r i a v i t e l l i n a Hoffm., Descr ipt . et Adumbrat. P lant . L i ch . 2 :5 . 1794. 

Thallus crustose; d ispersed, up to 3 cm broad, of small scattered gran

u les , sometimes almost becoming lobed; mustard ye l low, wax yel low. 

Apothecia common, usual ly c lus te red , adnate, 0 .2 -0 .7 ( - l .0 ) mm wide. 

Thal l ine margin th i ck , ra i sed , + shiny, smooth becoming crenulate. Disc 

pruinose yellow or epruinose, occasional ly browning, plane, round, i r r e g u l a r : 

when crowded. Hymenium 60-75 um high; epithecium granular, dark orange; 

paraphyses simple, s tout ; hypothecium hyal ine. Spores 12+ per ascus, hya l ine, 

oblong to oblong-fusi form, s t ra ight to s l i g h t l y curved, 10-14 X 4-5 fim. 

Spot Tests: tha l lus and d isc K+ fa in t orange-red; epithecium K-; 

hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous; on sandstones, conglomerate, and igneous 

rocks; also occasional ly cor t ico lous on deciduous trees near the urban 

centers. 

Selected Specimens: 292, 1718. 

Local Abundance and D is t r i bu t i on : occas iona l ; scat tered, espec ia l l y to

wards the southern end of the CDFD subzone at both maritime and inland s i t e s ; 

present,but not as common, in the adjacent zones. 

World D is t r i bu t i on : (circumarct ic-)circumboreal(-circumtemperate); a 

very widespread spec ies, often described as cosmopolitan; also reported from 

Argentina (Grass i , 1950) and Venezuela (Her te l , 1971b) in South America and 

New Zealand (Mart in, 1966) and Aus t ra l i a (F i lson & Rogers, 1979) in the 

Southern Hemisphere. 

Remarks: CL v i t e l l i n a i s also t yp i ca l l y cor t ico lous, but th is form was 

only common near the urban areas in the CDFD subzone. 



CATILLARIA (Ach.) Th. Fr . 

Thallus crustose. Ascocarp a lec ideine apothecium. Paraphyses 

unbranched and capi ta te . Asci uni tunicate. Spores 8 per ascus, hyal ine, 

(simple) 1-septate, f us i fo rm-e l l i pso id to ob long-e l l i pso id . 

Saxicolous and cor t i co lous . 

There is no modern monographic treatment of th is genus. 

References: Vainio (1922), K i l i a s (1981). 

1. Cort icolous 2 

1. Saxicolous 6 

2. Disc black, or white (piebald) and darkening 3 

2. Disc yel low or red 4 

3. Hypothecium blue; excipulary t issue red; 
apothecia black becoming convex, epruinose C_. COLUMBIANA 

3. Hypothecium hyal ine- fu lvous; excipulary t issue 
hyaline to darkening but not red; apothecia whi te, 
blackening; + plane, often pruinose C_. GRIFFITHII 

4. Disc red; apothecia r imless; spores 

with one c e l l wider than the other ARTHONIA (p. 77 ) 

4. Disc yel low 5 

5. Proper margin present £ . GRANIFORMIS 

5. Proper margin absent MICAREA (p. 473) 

6. Disc without proper margin even when young ARTHONIA (p. 77 ) 

6. Disc with proper margin at least when young; 
spores with equal c e l l s 7 

7. Thallus continuous to evenly cracked-areolate; 
hypothecium brownish; spores 7-13 X 2.5-3 urn C_. CHALYBEIA 

7. Thallus verruculose, from th i ck , cracked-areolate to 
scattered turgid granules; hypothecium b lack ish ; 
spores (12-)15-19 X 4-5 urn C. UNKNOWN #1 



CATILLARIA CHALYBEIA (Borr.) Mass. , Ricerch. Auton. L i ch . : 79 . 1852. 

Lecidea chalybeia Bor r . , Suppl. Engl. Botan. l : t ab . 2687, f i g . 2. 1831. 

Thallus crustose; i r regu la r patches up to 4 cm broad, varying from 

t h i n , smooth with occasional cracks, shiny, and dark-coloured to moderately 

t h i ck , cracked-aerolate, matt to s l i g h t l y shiny, and l i g h t coloured; deep 

o l i ve grey, dusky green-grey, dark grey, to mouse grey. 

Apothecia scat tered, adnate, cons t r i c ted , 0.2-0.5 mm wide. Proper 

margin en t i r e , even, + t h i ck , ra i sed , becoming thinner and less prominent 

but usual ly not excluded, concolorous with d isc . Disc plane to s l i g h t l y 

convex, black. Hypothecium l i gh t to medium brown; epithecium dark brown-

black to b lu ish black; hymenium 30-50 pm high, hyal ine to occasional ly 

b l u i sh ; paraphyses simple, free to s l i g h t l y coherent, black-capped. Spores 

8 per ascus, hya l ine , fusi form to ovoid, d i s t i n c t l y 1-septate, 7-13 X 2.5-3 

pm (see Figure 14). 

Spot Tests: none. 

Substratum/Habitat: sax ico lous; on both sandstones and igneous rocks, 

usual ly but not exc lus ive ly at maritime s i t e s . 

Selected Specimens: 3949, 4173. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered at maritime 

s i tes in the southern part of the CDFD subzone, not co l lec ted in adjacent 

zones. 

World D is t r i bu t i on : ten ta t i ve ly circumboreal; K i l i a s (1981) reported 

i t from Europe, Turkey, Japan, South A f r i ca and Uruguary; in North America i t 

has been reported from Greenland (Lynge, 1940), Maine, Ohio, Ca l i f o rn ia i : 

(F ink, 1935), South Dakota (Wetmore, 1968), and Saskatchewan (Looman, 1962). 
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Figure 14. Selected spores of C a t i l l a r i a , Dimerel la , D ip losch is tes , 
Graphis, Gyal idea, G.yalecta, and Gyal ideopsis. Co l lec t ion 
numbers of specimens are given in brackets. 

A. C a t i l l a r i a g r i f f i t h i i (3083) 

B. C a t i l l a r i a graniformis (4049) 

C. C a t i l l a r i a unknown #1 (2835) 

D. C a t i l l a r i a chalybeia (2969) 

E. C a t i l l a r i a columbiana (3685) 

F. Dimerella lutea (7282) 

G. Dip loschistes scruposus (3052) 

H. Dip loschistes bisporus (2111B) 

I. Graphis sc r ip ta (110) 

J . Gyalidea hyalinescens (5818) 

K. Gyalecta jenensis (5082) 

L. Gyal ideopsis a l n i co la (5811) 
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Remarks: The tha l lus thickness and colour are so var iable in the loca l 

specimens that i t was f i r s t bel ieved that two species were present. However, 

i t was decided that the di f ferences - th in to moderately thick tha l lus with 

an accompanying development toward a reo la t ion , and medium to dark coloura

t ion - were explained better perhaps by di f ferences in substratum and i nso la 

t i on . 

CATILLARIA COLUMBIANA (Merr.) Noble, Bryologis t 83:71. 1980. 

Biatora columbiana Merr . , Ottawa Natura l i s t 27:119. 1913. 

Thallus crustose, 1.4-4.4 cm broad; continuous-granular to minutely 

granular areo la te ; greyish to greenish-white, herbarium specimens ye l lowing. 

Hypothallus white, f imbr ia te , obvious at margin, sometimes absent. 

Apothecia abundant, + scat tered, adnate, .0.3-0.9 mm wide. Proper 

margin en t i r e , even, inconspicuous becoming excluded, concolorous with d isc 

or darker (when d isc l ightened). Disc plane, becoming s l i g h t l y to strongly 

conves, + round although one unusual specimen observed with lobulate to a l 

most tuberculate d i s c , black or occasional ly brown-black, d u l l , epruinose. 

Excip le and t issue beneath hypothecium br ight b lue; epithecium brown to 

reddish-brown; hymenium 75 um h igh, hyaline or suffused with red to a s l i gh t 

extent. Spores 8 per ascus, hya l ine , fus i form, 1-septate, (12-)15-18(-19) X 

5-6(-7) um (see Figure 14). 

Spot Tests: tha l lus K+ sordid ye l low, C - , KC-, P - ; hymenium IKI+ blue. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Holodiscus branches; 

several ear ly co l lec t ions by Macoun from a var iety of trees including Alnus, 

Acer, and Pseudotsuga. 

Selected Specimen: 3685. 

Local Abundance and D is t r i bu t i on : infrequent; co l lec ted only on the 

Saanich Peninsula in the CDFD subzone; not co l lec ted in the adjacent zones. 



World D is t r i bu t i on : western North America endemic, oceanic; known from 

C a l i f o r n i a to southern B r i t i s h Columbia with the study area representing the 

current northern range l i m i t of th is species. 

Remarks: C_. columbiana has usual ly been iden t i f i ed as Ĉ . laurer i Hepp 

ex Th. Fr. See Noble (1980) for comments. This l a t t e r species i s now often 

included in Ca t i na r i a ; the generic placement of Ĉ . columbiana requires 

further study. 

CATILLARIA GRANIFORMIS (Hag.) V a i n . , publ icat ion information not ava i lab le . 

Lichen graniformis Hag., Ten. H is t . L i ch . : x l v i i . , t . 1, f. 2. 1782. 

Cliostomum graniforme (Hag.) Coppins, L ichenologist 12:106. 1980. 

Thallus crustose; of scat tered, smooth, becoming pulverulent , granules, 

up to 0.2 mm wide; pale ye l l ow ish , yel low-green. Hypothallus absent. 

Apothecia scat tered, adnate, hardly constr ic ted to moderately cons t r i c t 

ed, 0.3-0.7 mm wide. Proper margin present, en t i r e , level with d i s c , th i ck , 

white or paler yel low than the d i s c , becoming excluded with age. Disc plane 

becoming + strongly convex, round to often a l i t t l e f lexuous, matt, roughened, 

or very s l i g h t l y whit ish pruinose, smooth but often becoming tuberculate in 

convex apothecia; l i gh t tan-yel low, occasional ly p a r t i a l l y greyed. Hypo

thecium hya l ine; hymenium 30-35 urn h igh; epithecium granular, l i gh t yel low-

brown; paraphyses moderately branched, coherent, looser in K0H; excip le well 

developed, of th in-wal led radiat ing hyphae. Spores 8 per ascus, hya l ine , 

fus i form, s t ra ight to bent, 1-septate, 10-14 X 2.5-3.0 urn (see Figure 14). 

Pycnidia abundant, immersed in center of a s ingle granule that i s 

uniformly thickened and hence appearing l i k e a dark, sunken apothecium; 

blackened, os t io le la rge ; pycnospores hya l ine, c lava te , 4-5 X 2 urn. 

Spot Tests : K+ f a i n t ye l low, C - , KC-, P+ orange-red; epithecium and 

hymenium K+ ye l low; pycnidia K+ blue, possibly only as a bleaching of the 
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black colour. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on the trunk of 

Pseudotsuga. 

Selected Specimen: 4049. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once in the Highlands on the western border of the CDFD subzone at 

an in land, forested s i t e ; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : circumtemperate (Ozenda & Clauzade, 1970); however, 

not reported from North America in Hale & Culberson (1970). 

Remarks: This s ing le specimen of C. graniformis was i n i t i a l l y i den t i f i ed 

as a Micarea species because of the branching of the paraphyses. However, 

the proper margin i s very prominent and excluded only in the end as the 

ascocarps become very convex. 

The P+ spot test i s not noted in the other descr ipt ions ava i lab le for 

th is species. 

C. graniformis i s reported here as new to the province. 

CATILLARIA GRIFFITHII (Sm.) Malme, L i ch . Suec. Exc. 18, No. 440. 1914. 

Lichen g r i f f i t h i i Sm., Engl . Bot. 25: tab. 1735. 1807. 

C a t i l l a r i a t r i c o l o r (With.) Th. F r . , L ich. , Scand. 1:574. 1874. 

Cliostomum g r i f f i t h i i (Sm.) Coppins, Lichenologist 12:106. 1980. 

Thallus crustose; from smooth to more commonly ch inky-areplate; grey-

white. L imi t ing black hypothallus often present. 

Apothecia common, abundant, scattered to occasional ly crowded, adnate, 

cons t r i c ted , 0.4-0.9 mm wide. Proper margin at f i r s t th i ck , en t i r e , promi- -

nent, ra i sed ; becoming t h i n , less prominent but pers is ten t ; l i gh te r coloured 

than the d isc or top edge darkening although s t i l l l ight -co loured on sides 

and below; shiny to d u l l . Disc + plane, whi te- tan, l i gh t grey or brown, 



blackening or colorat ion mixed; often pruinose. Hymenium 35-50 pm high; 

epithecium l i gh t to dark brown, often granular; paraphyses simple although 

+ coherent; hypothecium hyaline to fulvous. Spores (6-) 8 per ascus, hyal ine 

fus i form, 1-septate, s t ra ight to s l i g h t l y bent, 10-15(-18) X 3-4(-5) pm (see 

Figure 14). 

Spot Tests: tha l lus K+ ye l low, C - , KC-, P - ; l ight -co loured disc K+ 

yel low(-orange); hymenium K+ ye l low ish . 

Substratum/Habitat: co r t i co lous ; co l lec ted on many species of both . 

deciduous and coniferous trees and shrubs, but espec ia l l y common on Alnus. 

Selected Specimens: 2723A, 3656. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone and adjacent zones. 

World D is t r i bu t i on : ten ta t ive ly western North America-eastern North 

America-Europe d is junc t . 

Remarks: Colour of the d isc and proper margin vary widely in 

C. g r i f f i t h i i . Sometimes th is appears to resu l t from age, with the small 

apothecia white and the large ones black. At other times inso la t ion may 

af fect the co lo ra t ion , with much l i gh te r coloured apothecia occurring on the 

ventral surfaces of twigs. Often the colour var ia t ion from tha l lus to 

t h a l l u s , or indeed on the same t h a l l u s , has no d iscern ib le cause. The common 

condit ion i s for the proper margin to be l i gh te r in colour than the tan, grey, 

or black d i sc . However, the upper rim of the margin often darkens too, . 

sometimes even before the d i s c . Furthermore, when the d isc i s pruinose, i t 

may appear l i gh te r in colour than the margin. It i s not uncommon for both 

the d isc and margin to be p iebald. 

Howard (1950) described the spores as i n d i s t i n c t l y 1-septate although 

a l l local co l lec t ions were d i s t i n c t l y septate. Both Hasse (1913) and Herre 

(1910a) mentioned, va r .a t l an t i ca from Ca l i f o rn ia which is reported to have 



almost simple spores. In contrast , i t was not unusual to see i n d i s t i n c t l y 

3-septate spores in . the local mater ia l . 

Ozenda & Clauzade (1970),des.cribed the epithecium as K+ purple but th is 

was not the case with the local mater ia l . The granular epithecium would 

d issolve in K leaving a fa in t ye l lowish wash. Only in the occasional ly very 

dark apothecia, where the K would not en t i re ly 'b leach ' the epithecium,but 

leave an of f -coloured purple-brown, would anything approaching a pos i t i ve 

react ion occur. 

F i n a l l y , European descr ipt ions of C_. g r i f f i t h i i do not mention pruinose 

d i s c s , which i s a common condit ion in local mater ia l . Herre (1910a) did 

mention th is character in his work on Ca l i fo rn ian specimens. This appears to 

be a common character of var. p a c i f i c a , besides the d i s t i n c t l y septate 

spores and blue-black hypothal lus. 

CATILLARIA UNKNOWN #1 

Thal lus crustose (approaching squamulose); verruculose, of thick crack

ed-areolate to tu rg id , swollen granules which become nearly lobate; matt; 

of f-white to pale fuscous or grey. 

Apothecia few to abundant, scat tered, adnate, not cons t r i c ted , 0.4-0.5 

mm wide. Proper margin at f i r s t t h i ck , shiny, prominent, quickly excluded. 

Disc plane becoming convex, matt, roughened, black. Hypothecium black; ep i 

thecium b lu ish-b lack ; hymenium 50 um high, hyaline with top suffused with 

bright blue or b lackish t i n t s ; paraphyses simple, s tout , septate, with a 

globose end c e l l , strongly coherent. Spores 8 per ascus, hya l ine , fusiform 

to ovoid, 1-septate or occasional ly s imple, (12-)15-19 X 4-5 pm (see Figure 

14). 

Spot Tests: tha l lus K-, C - , KC-, P- . 

Substratum/Habitat: sax ico lous; pr imar i ly on sandstone in the supra-



1 ittora.l zone. 

Selected Specimens: 2835, 3000. 

Local Abundance and D is t r i bu t i on : infrequent; scattered at maritime 

s i tes in the CDFD subzone, not co l lec ted in adjacent zones. 

World D is t r i bu t i on : unknown. 

Remarks: The verruculose thal lus,which may be almost white in co lour , 

the black hypothecium, and the larger spores, separate th is species from 

C_. chalybeia. Addi t ional ly , the apothecia of the local C_. chalybeia remain 

plane, although some European f lo ras describe them as becoming convex; 

those of th is unknown species quick ly become convex. 

This species seems very close to Tonin ia. Since the tha l lus is more 

crustose than squamulose i t has been included in C a t i l l a r i a . It should also 

be mentioned that some two-septate spores were occasional ly seen. 

Addendum: Af ter working with the genus Lecania the s i m i l a r i t y of the 

tha l lus of th is unknown C a t i l l a r i a to Lecania fruct igena was not iced. Occa

s iona l l y some immature C a t i l l a r i a apothecia were found on remote sections of 

the Lecania species t ha l l us . Therefore, th is C a t i l l a r i a may be a paras i te . 

The problem requires further study. 

CAVERNULARIA Degel. 

Thal lus f o l i o s e ; smal l , general ly less than 2(-4) cm wide. Characteriz 

ed by involut ions of the lower cortex (cavernulae) resu l t ing in a perforated 

appearance of the lower surface. Rhizines absent. White above, black below 

Ascocarp an apothecium, s t i p i t a t e . Thal l ine margin present. Disc . 

brown. Spores 8 per ascus, hya l ine , simple, globose. Pycnidia immersed. 

Cor t ico lous. 

The genus Cavernularia contains only two species. 



References: Degelius (1937). 

1. Thallus sorediate, usual ly s t e r i l e £ . HULTENII 

1. Thallus esorediate, commonly f e r t i l e C_. LOPHYREA 

CAVERNULARIA HULTENII Degel . , Medd. Gflteborgs Bot. Tradgard 12:120. 1937. 

Thallus f o l i o s e ; l -2(-3) cm broad, minute, rosette-shaped. Lobes sma l l , 

up to 1 mm wide, dichotomously branched, separate to imbricate. Upper sur

face du l l to shiny, f a i n t l y r e t i cu l a te l y r idged; mineral grey, whiter to

wards the center, lower cortex v i s i b l e as a black l i ne along the margins. 

Soredia present, granular, white to greenish, present at the t ips of most 

lobes. Lower surface shiny, b lack, browning at the lobe t i p s , pockmarked 

with numerous small tunnels. Rhizines absent. 

Apothecia ra re , lamina! , s t i p i t a t e , with tha l l i ne margin. Disc shiny, 

concave. Asci and spores not mature in s ing le specimen observed. According 

to Ahlner (1948), the spores are 8 per ascus, globose, 3-4 um. 

Pycnidia sometimes present but never numerous, towards the lobe t i p s . 

Pycnospores not observed. Degelius (1937) observed pycnidia-1ike s t ruc ture , 

but also f a i l ed to f ind pycnospores. 

Spot Tests: none. 

Substratum/Habitat: co r t i co lous ; co l lec ted only on Picea s i t chens is . 

Selected Specimens: 4468B, 5400. 

Local Abundance and D is t r i bu t i on : infrequent; not co l lec ted in the CDFD 

subzone, f a i r l y common at maritime s i tes in the adjacent CH zone espec ia l l y 

the Spruce/Fog subzone. One small co l l ec t i on i s known from Burn's Bog near 

Vancouver (Goward, pers. comm.) which suggests that i t could occur -

also in edaphical ly su i tab le s i tes wi thin the CDFD subzone. 



CAVERNULARIA LOPHYREA (Ach.) Degel . , Medd. Goteborgs Bot. Tradgard 12:132. 

1937. 

Parmelia lophyrea Ach . , Meth. L ich . :198. 1803. 

Thallus f o l i o s e ; sma l l , rosette-shaped, 2-3 cm broad. Lobes 0.3-1.0 mm 

wide, dichotomously branched, + imbricate. Upper surface shiny, s l i g h t l y 

r e t i cu la te l y r idged; mineral grey, browning at the lobe t i p s , the lower cortex 

v i s i b l e as a thin black l i ne at the margins. Lower surface shiny, b lack, 

browning towards the ends, pockmarked with numerous small tunnels. Rhizines 

absent. 

Apothecia common, lamina! , s t i p i t a t e , l -5(-8) mm wide, margin concolor

ous with the t h a l l u s ; d isc brown, concave becoming plane. Hymenium 30 um 

high, hya l ine ; paraphyses coherent; epithecium l i g h t brown. Spores 8 per 

ascus, hya l ine, globose, 2-4 um. 

Pycnidia immersed, abundant at lobe t i p s ; pycnospores not observed. 

Spot Tests: none. 

Substratum/Habitat: co r t i co lous ; co l lec ted only on Picea s i t chens i s , 

accompanied by C_. h u l t e n i i . 

Selected Specimens: 4468A, 5403. 

Local Abundance and D is t r i bu t i on : ra re ; not co l lec ted in the CDFD sub-

zone, f a i r l y common at maritime s i tes in the adjacent CH zone, espec ia l l y the 

Fog/Spruce subzone. 

Remarks: Both £ . lophyrea and £ . hu l ten i i resemble Physcia in the i r 

minute fo l i ose appearance, however, the cavernulae are very d i s t i n c t i v e . 
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CETRARIA Ach. 

Thallus fo l i ose to almost f ru t i cose . Yellow to brown, usual ly with 

very l i t t l e colour di f ference between top and bottom. Rhizines few to 

absent. 

Ascocarp an apothecium, marginal. Tha l l ine margin present; discs 

usual ly red-brown to brown. Spores 8 per ascus, simple, hya l ine, e l l i p s o i d 

or globose. 

Pycnidia marginal, immersed in pap i l lae or spinules and appearing 

ra i sed , brown to black. 

Cor t ico lous, t e r r i co lous , or saxicolous. The loca l species are 

predominantly smal l , f o l i o s e , and cor t i co lous . 

Cetrar ia has been considered a heterogeneous assemblage on the basis 

of both chemistry and anatomy (Dahl, 1952). Several segregate genera have 

been recent ly segregated. These include Plat ismat ia and Ce t re l i a (Culberson 

& Culberson, 1968), both common l o c a l l y , and Asahinae (Culberson and Culber

son, 1965). 

The brown ' f r u t i cose ' species of Cetrar ia have been recent ly mono-

graphed (Karnefe l t , 1979). They are known on Vancouver Island only from 

higher e levat ions. 

References: Essl inger (1973b). 

1. Saxicolous C. HEPATIZON 

1. Cort icolous 2 

2. Thallus br ight yel low C. CANADENSIS 

2. Thallus green, green-brown, or brown to black 

3. Thallus white sorediate (sometimes brown sorediate) 
along the margins 

3 

C. CHLOROPHYLLA 

3. Thallus esorediate 4 



4. Lobes f i ne l y branched; tha l lus dark o l i v e -
brown to nearly black C. MERRILLI 

4. Lobes broad; tha l lus green-brown to brown 5 

5. Thallus with lamina! pap i l l ae ; pycnidia not numerous . . . C_. PLATYPHYLLA 

5. Thallus without laminal pap i l l ae ; pycnidia 
abundant, b lack, marginal , barrel-shaped C_. ORBATA 

CETRARIA CANADENSIS (Ras.) Ras. , Kuopion Luonnon Ystavain.Yhdistyksen 

Ju lka isu ja Ser. B . , 2(6):25,36. 1952. 

Cetrar ia juniper ina var. canadensis R5s. , Ann. Missouri Bot. Gar. 20:12. 

1933. 

Thallus f o l i o s e ; 1.5-2.5 cm broad, cen t ra l l y attached with free and 

ascending lobes. Lobes narrow, 2-3 mm wide and much-branched, to wider 

lobed, 5-6 mm with fr inged or sp icu la te margins. Upper surface shiny, foveo-

la te to r idged; occasional ly l i gh t yel low green, usual ly br ight yel low. 

Lower surface s im i la r to upper sur face, s l i g h t l y l i gh te r in colour. Rhizines 

white, few, only at place of attachment. 

Apothecia common, marginal to submarginal, l -3(-5) mm wide. Thal l ine 

margin present, smooth to usual ly crenulate, sometimes th i ck l y pap i l l ose . 

Disc plane, shiny, chestnut brown. Hymenium 30-35 um high; paraphyses coher

ent; epithecium reddish-brown. Spores 8 per ascus, hya l ine , e l l i p s o i d , 

epispore evident, 7-8 X 4-5 um. 

Pycnidia common, b lack, marginal , immersed to s l i g h t l y ra ised . 

Pycnospores measured once, hya l ine , 2.5-3.0 X 1.0 um. 

Spot Tests: none. 

Substratum/Habitat: co r t i co lous ; on con i fe rs , mainly Pinus contorta. 

Selected Specimens: 4343, 4849. 

Local Abundance and D is t r i bu t i on : infrequent, at higher e levat ions , 
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exposed'si tes wi thin the CDFD subzone; common in the adjacent CDFW subzone 

where Pinus contorta i s more abundant on gravel ly s o i l s . 

World D is t r i bu t i on : western North American endemic; known from northern 

C a l i f o r n i a , Oregon, Washington, Montana, Alberta and B r i t i s h Columbia 

(Ess l inger , 1973b; Hale, 1979). 

CETRARIA CHLOROPHYLLA (Wi l ld . ) V a i n . , Act . Soc. Fauna Flora Fenn. 13:7. 1896. 

Lichen chlorophyl lus W i l l d . , F lo r . Fr iburg. Specim.:30. 1793. 

Cetrar ia scutata auct . , non (Wulf.) Poetsch. , System. Aufzahl . samenlos. 

Pflanzen:262. 1872. 

Thallus f o l i o s e ; 1.5-3.5(-6) cm wide. Lobes 1-2 cm broad, l i n e a r , 

occasional ly dichotomously branched, ascending. Upper surface shiny, var

ious ly ridged and p i t t ed ; ol ive-brown, auburn, to medal bronze. Sorediate, 

sometimes appearing f i ne l y brown i s i d i a t e , usual ly the length of the margins; 

soredia white. Lower surface l i gh te r coloured, sometimes whi t ish towards the 

center. Rhizines common only at place of attachment, occasional ly unattached 

ones scattered along lower sur face; long, simple, l i gh t brown. 

Apothecia and pycnidia not observed. According to Howard (1950), 

"apothecia ra re , marginal or submarginal, sma l l , 0.5-1.5 mm in diameter, ad-

nate to s e s s i l e , disc chestnut brown, concave to convex; t ha l l i ne margin en

t i r e or crenulate; spores hya l ine, e l l i p s o i d , non-septate, 7.0-9.0 X 3.5-6.0 

urn". Hillmann (1936) stated" the apothecia are marginal or terminal and sor

ed ia te , the pycnidia ra re , pycnospores constr ic ted in the middle, 4-5.5 X 1 

urn. 

Spot Tests: none. 

Substratum/Habitat: cor t ico lous and l i gn i co lous ; mainly on coni fer twigs 

and bark. 

Selected Specimens: 4337, 5117A. 
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Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone and adjacent zones; often found a t , but not res t r i c ted to , 

inland s i t e s . 

World D is t r i bu t i on : ten ta t ive ly western North America-eastern North 

America(Greenland)-Europe-eastern Asia d is junc t ; however, apparently f a i r l y 

continuous from Europe to S iber ia (reported from Europe east to the Ura ls , 

also in western S iber ia and Kamchatka) and often described as circumpolar 

( e . g . Krog, 1968) but in North America concentrated in western North America 

from Ca l i f o rn ia to Alaska and eastward to the Black H i l l s and lacking in most 

of eastern North America except for Greenland (A ls t rup, 1982). 

Remarks: Besides the normal form described above, a form from exposed 

s i tes was also found in th is area. It has a more compact, o rb icu lar tha l lus 

with rounded lobes and brown i s i d i a - so red ia on the lobes and margins. It 

was confirmed as C_. chlorophyl l a by T. Ess l inger . 

CETRARIA HEPATIZON (Ach.) V a i n . , Termeszetr. Fuzetek 22:278. 1899. 

Parmelia fahlunensis var. hepatizon Ach . , Method. L ich . :203 . 1803. 

Thallus f o l i o s e ; o rb i cu la r , 4-6 cm broad. Lobes 0.5-1.0 mm wide, l i n e a r , 

separate to imbr icate, much branched, appressed to substratum over ent i re 

length. Older lobes about 1.0 mm wide, d u l l , surface roughened; younger 

lobes about 0.5 mm wide, shiny, d i s t i n c t l y raised margin- l ip with vaguely 

elongated pseudocyphellae, both young and old lobes blackish-brown or young 

lobes somewhat l i gh te r . Lower surface black. Rhizines black, simple, not 

abundant. 

Apothecia occas iona l , marginal, 3-5 mm wide. Thal l ine margin dentate, 

pseudocyphellate. Disc concolorous with t h a l l u s , plane becoming contorted, 

i r r egu la r l y convex. Spores 8 per ascus, e l l i p s o i d to ob long-e l l i pso id , 

hya l ine, 8-10 X 5-6 pm. 



Pycnidia commonly present, marginal , barrel-shaped,with a gaping os t i o le 

in older pycn id ia ; pycnospores hya l ine , s t ra igh t with a mid-cons t r i c t ion , 

3-6 X 1-1.5 um. 

Spot Tests: medulla P+ orange. 

Substratum/Habitat: sax ico lous; co l lec ted on conglomerate and igneous 

rock at inland s i t e s , espec ia l l y exposed, high elevations (ca. 600 m),but 

also once at 100-140 m near Nanaimo. 

Selected Specimens: 4693, 5164. 

Local Abundance and D is t r i bu t i on : infrequent; scattered pr imar i ly at high 

elevations in the CDFD subzone and adjacent zone. 

World D is t r i bu t ion : (circumarct ic-)circumboreal in the Northern Hemi

sphere (Ah t i , 1964). 

Remarks: C_. hepatizon and £ . commixta (Nyl.) Th. Fr. are very s i m i l a r , 

with the l a t t e r d i f f e r i ng in the l i gh te r coloured lower surface and P- spot 

tes t . The C_. commixta specimen reported from Sal tspr ing Island (Bird & B i r d , 

1973) has been examined and i s ac tua l ly C_. hepatizon._ 

CETRARIA MERRILLI Du R ie t z , Arkiv Bot. 20A. No. 11:42. 1926. 

Thallus fo l i ose to almost f r u t i cose ; 1-2 cm broad, tu f ted. Composed of 

several major lobes, 0.5-1.0 mm wide at widest po in ts , f i ne l y d issected, 

f lat tened to somewhat terete at the t i p s , smooth to foveolate, shiny; upper 

surface dark o l i ve or ol ive-brown, below paler o l i ve brown to clove brown. 

Apothecia common even on small specimens, lamina! or terminal . Thal l ine 

margin dentate. Disc 1-4 cm wide, concave becoming plane. Hymenium 40-50 um 

high; epithecium dark green-brown; paraphyses coherent. Spores 8 per ascus, 

hya l ine, i r regu la r l y e l l i p s o i d , epispore evident in some, 6-8 X 5-5 um. 

Pycnidia scattered on main lobes, immersed to s l i g h t l y r a i sed ; pycno

spores observed once, hya l ine , s t ra ight with mid-cons t r i c t ion , 4 X 1 um. 



Spot Tests: none. 

Substratum/Habi ta t : co r t i co lous ; co l lec ted twice, both times on Pinus  

contorta. 

Local Abundance and D is t r i bu t i on : rare ; at exposed inland s i tes on the 

CDFD-CDFW subzone border where Pinus contorta i s f a i r l y common. 

World D is t r i bu t i on : western North America-Europe d is junc t ; in North 

America f a i r l y common from A lbe r ta -B r i t i sh Columbia south to C a l i f o r n i a ; in 

Europe only recent ly reported from one locat ion in Spain (Karnefe l t , 1980). 

Remarks: Ĉ . merri 11 i has been confused with Corn icu lar ia ca l i f o rn i ca 

(Tuck.) Du Rietz which, although not co l lec ted l o c a l l y , i s known from C a l i 

forn ia north to the Queen Charlotte Is lands. Ĉ . ca l i f o rn i ca has terete 

(never f lat tened) lobes that are tan to brown or darkening on a l l surfaces 

(no colour d i f ference between top and bottom). See Ess l inger (1973b). 

CETRARIA ORBATA (Nyl.) F ink, Mycologia 11:298. 1918. 

Platysma orbatum N y l . , F lora 52:442. 1869. 

Thallus f o l i o s e ; o rb i cu la r , 2-5(-8) cm broad. Lobes 1.5-4(-5) mm wide, 

narrow and pinnately branched to rounded and infrequent ly branched, free and 

ascending. Upper surface smooth to p i t ted and r idged, shiny espec ia l l y at the 

margins; g rey i sh -o l i ve , ol ive-brown, to brown. Spinules frequent both 1am-

i n a l l y to more commonly marginally, producing a f r i l l e d e f fec t . Lower surface 

white to tan, shiny, p i t ted and r idged. Rhizines simple, tan, at center for 

attachment and some scattered on lower surface. 

Apothecia common, marginal to submarginal, l -6(-9) mm wide. Thal l ine 

margin crenulate to occasional ly p a p i l l a t e ; spinules on back, also pseudocy-

phe l la te . Disc shiny, round plane becoming plane and i r r egu la r , tan to 

chestnut brown. Hymenium 40 urn h igh; paraphyses coherent; epithecium brown. 

Spores 8 per ascus, globose to subglobose, hya l ine, commonly with d i s t i n c t 
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epispores, 5-6 X 5 um. 

Pycnidia very abundant, marginal , b lack, ra i sed , barrel-shaped with 

gaping o s t i o l e . Pycnospores hya l ine, s t ra ight with mid-cons t r i c t ion , 

4-5 X 1 um. 

Spot Tests: medulla C - , KC-. 

Substratum/Habitat: co r t i co lous ; on both evergreen and deciduous trees 

and shrubs but espec ia l l y common on Pseudotsuga. 

Selected Specimens: 3731, 4941. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone, espec ia l ly at inland s i t e s ; present,but not common or abundant, 

in adjacent zones. 

World D is t r i bu t ion : western and eastern North America; temperate; in the 

west known from B r i t i s h Columbia and Idaho south to Ca l i f o rn ia (Ess l inger , 

1973b) . (see Figure 65). 

Remarks: Cetrar ia orbata belongs to the C_. c i l i a r i s group which d i f f e r in 

chemistry and s l i gh t morphological characters (Hale, 1963; Culberson & 

Culberson, 1967). C_. halei Culberson & C. Culberson (=C. c i l i a r i s Ach. var. 

ha l e i (Culberson & C. Culberson.) A h t i , ined.), a circumboreal species known 

from the i n te r i o r of the province, possesses marginal c i l i a instead of 

spinules and i s KC+ pink-red. 

CETRARIA PLATYPHYLLA Tuck., Syn. N. Am. L i ch . 1:34. 1882. 

Nephromopsis p la typhy l la (Tuck.) Herr, Proc. Wash. Acad. Scienc. 12:210. 1910. 

Thallus f o l i o s e ; 3-4.5 cm broad. Lobes few, (4-)6-12 mm wide, rounded, 

f ree , ascending, margins s l i g h t l y lacera te , with edges var ious ly cur led . 

Upper surface shiny, strongly to s l i g h t l y tuberculate; the tubercles pseudo

cyphel! ate and arranged so the tha l lus appears f i ne l y wrinkled-r idged to the 

eye; dark o l i v e , clove brown, fuscous. Below r idged, + l i gh te r coloured. 
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Rhizines,. few, simple, tan coloured. 

Apothecia common, marginal to submarginal. Thal l ine margin crenulate. 

Disc shiny, concave, 1 mm wide. Spores not mature in specimen examined. 

According to Tuckerman (1882), Herre (1910), and Howard (1950), the apothecia 

are 1-7 mm wide with tuberculate margin; spores, hya l ine, spherical to sub-

sphe r i ca l , 4-9 pm wide. 

Pycnidia not observed. 

Spot Tests: none. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on dead branches of 

Arctostaphylos columbiana at an exposed high e levat ion . 

Selected Specimen: 551IA. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once at 589 m at an exposed s i t e in the CDFD subzone, not co l lec ted 

in the adjacent zones. 

World D is t r i bu t i on : western North American endemic; known from B r i t i s h 

Columbia and Alberta south to C a l i f o r n i a . 

Remarks: C. p la typhyl la i s s u p e r f i c i a l l y s im i la r to the round-lobed form 

of C. chlorophyl l a but lacks the marginal soredia present in the l a t t e r 

species. Essl inger (1937b) stated that small specimens may be confused with 

C. orbata but b lack, marginal , barrel-shaped pycnidia are present even in the 

smallest specimens of the l a t t e r . 

Both Herre (1910a) and Ess l inger (.1973b)referred to yel low spots present in 

the medulla of Ĉ . p la typhyl la which the l a t t e r author stated were K+ yel low 

and CD+ yel lowish-orange. These were not observed in the s i ng le , local 

c o l l e c t i o n . 

The tubercles are sometimes referred to as pap i l lae and i s i d i a and,de

pending on the i r development,may become f o l i a t e . 

Howard (1950) stated, that C. . p latyphyl la has not been co l lec ted below 
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2,000 f t . (= 615 m) in Washington. 

CETRELIA Culb. & C. Club. 

Thallus f o l i o s e ; medium sized to large s i z e d , 7-24 cm broad. Upper 

surface pseudocyphellate, often i s i d i a t e or sorediate; white or tan. Lower 

surface black, often punctate; rh i z i na te . 

Ascocarp an apothecium, submarginal, usual ly perforate. Thal l ine margin 

present. Spores 8 per ascus, e l l i p s o i d , hya l ine, simple. 

Pycnidia marginal; pycnospores cy l i nd r i ca l with s l i g h t l y i n f l a ted ends. 

Cor t ico lous, sax ico lous, and also te r r i co lous . 

The genus Ce t re l i a i s concentrated mainly in A s i a . 

There is one local species. 

References: Culberson and Culberson (.1968). 

CETRELIA CETRARIODIDES (Del. ex Duby) Culb. & C. Cu lb . , Contr ib. U.S. Na t l . 

Herb. 37(7):498. 1968. 

Parmelia per lata p ce t rar io ides Del . ex Duby, Bot. G a l l . , ed. 2:601. 1830. 

Thallus f o l i o s e ; 4-7 cm broad, cen t ra l l y attached with margins free and 

+ ascending. Lobes 7-15 mm wide, rounded. Upper surface shiny, s l i g h t l y 

wrinkled with sma l l , 0.3 mm wide pseudocyphellae; off-white to pale o l i ve 

grey or pale o l i ve -bu f f , margins often browned. Soredia present, marginal. 

Lower surface rugulose, shiny black with a wide brown margin; with small punc-

tae (pseudocyphel la- l ike) espec ia l l y noticeable at the black-brown in te r 

phase. Rhizines b lack, simple, scarce, pr imar i ly toward the center. 

Apothecia and pycnidia not observed. According to Culberson & Culberson 

(1968) the apothecia are extremely rare and the pycnidia are unknown. 

Spot Tests: medulla C- . 
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Substratum/Habitat:saxicolous and cor t i co lous ; co l lec ted twice on con

glomerate and once on Alnus. 

Selected Specimens: 1670A, 2062. 

Local Abundance and D is t r i bu t i on : infrequent; co l lec ted only on the 

southern Gulf Island of the CDFD subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t ion : western North America-eastern North America-Europe-

eastern Asia (Nepal & China) d is junc t . In western North America Ĉ . ce t ra r io 

ides i s known from Alaska (Krog, 1968) and Washington (Culberson & Culberson, 

1968) as wel l as the Queen Charlot te Islands (Brodo, 1980) and Be l l a Coola 

(Ohlsson, 1973) in B r i t i s h Columbia. It has also been reported for C a l i f 

ornia, but those records have been excluded by Tucker and Jordan (1978) as 

probable m is iden t i f i ca t i ons . 

Remarks: There are four chemically d i s t i n c t members of the Ĉ . ce t ra r i o - 

ides complex: C_. ch ic i tae (Culb.) Culb. & C. Culb. (a lectoronic acid and a-

- c o l l a t o l i c ac i d ) , £ . olivetorum (Nyl .) Culb. & C. Culb. ( o l i ve to r i c a c i d ) , 

C_. cet rar io ides (pe r l a to l i c a c i d ) , and C_ monochorum (Zahlbr.) Culb. & C. Culb. 

( imbr icar ic ac id ) . Culberson & Culberson (1968) o r i g i n a l l y did not recog

nize the las t species as d i s t i nc t from C. ce t ra r io ides . Only the pe r l a to l i c 

acid s t r a i n , C_. cet rar io ides sens. s t r . , i s known from western North America. 

Although admitting that £ . ch ic i tae was essen t ia l l y a chemical spec ies, and 

reta in ing C_. monochorum in C_ ce t ra r i o ides , Culberson & Culberson maintained 

that C_. ol ivetorum, besides possessing chemical d i f fe rences, also was 

morphologically d i s t i n c t from Ĉ . cet rar io ides (both pe r l a to l i c and imbr icar ic 

acid s t ra ins) . According to them C. olivetorum 

" . . . c a n almost invar iab ly be d is t ingu ished. . .by the experienced 
eye. The sum to ta l of i t s sma l l , d i f f i c u l t - t o describe yet 
d i s t i nc t i ve t r a i t s - - t h e s l i g h t l y convex lobes, the abundant but 
extremely minute pseudocyphellae, the extremely f ine but abund
ant marginal sored ia , and the to ta l lack of laminal so red ia - -
makes i t possible to name most specimens at s i gh t . " 



However, J0rgensen & Ryvarden (1970), a f ter studying Norwegian spec i 

mens, maintained that there were no morphological d i f ferences. Dahl & Krog 

(1973) and Hawksworth et a l . (1980) have accepted th is conclusion and recog

nize only the one spec ies, C.. olivetorunv, : Hale (1979) has followed the 

other extreme and recognizes a l l four species in the complex. 

In the local material the punctae are usual ly eas i l y seen because they 

contrast with the black-brown lower surface. The pseudocyphellae, however, 

are not as eas i l y observed and normally require a DM to be seen. 

Several of the medium-sized fo l i ose l ichens found l o c a l l y are super

f i c i a l l y s im i la r to iC. ce t ra r io ides . Parmelia subrudecta i s perhaps the 

c loses t , but i t has la rger , obvious pseudocyphellae on the upper surface and 

i t s lower surface i s coloured a l i gh t tan. 

CHAENOTHECA (Th, Fr . ) Th. Fr . 

Thallus crustose; occasional ly almost lobed; sometimes immersed in 

substratum. Phycobiont present. 

Ascocarp an apothecium, s t i p i t a t e . Excipulum present, often pruinose. 

Spores 8 per ascus, l i gh t brown to dark brown, simple, globose to e l l i p s o i d . 

Spores, a s c i , and hymenial fragments released to form a powdery mass, the 

mazaedium. 

Commonly cor t ico lous or l i gn i co lous . 

References: T ibe l l (1975, 1980). 

1. Thallus br ight yel low-green; excipulum yellow 
pruinose ; C. CHRYSOCEPHALA 

1. Thallus not br ight yel low-green; excipulum epruinose 2 
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/ 2. Capitulum globose; excipulum reduced; 
tha l lus immersed to th in and grey, K- C. BRUNNEOLA 

2. Capitulum elongate-oval ; excipulum wel l -
developed; tha l lus th in to s l i g h t l y 
verruculose with yellow-orange granules, K+ red . . . C_. FERRUGINEA 

CHAENOTHECA BRUNNEOLA (Ach.) Mue l l . A r g . , M<§m. Soc. Phys. H is t . Geneve 

16(2):360. 1862. 

Calicium brunneolum Ach . , K. Vetensk. Akad. Handl. 1816:279. 1816. 

Thallus crustose; very t h i n , grey, e f fuse, + immersed. Phycobiont 

present, chlorococcoid. 

Apothecia s t i p i t a t e . Stalks s lender, shiny, b lack, simple or occasion

a l l y b i - or t r i f u r i c a t e , 0.5-1.2 mm high. Capitulum globose; excipulum black, 

reduced to almost absent in most cases. Spores 8 per ascus, l i gh t brown, 

spherical , 2.5-3.0 pm, released to form a brown, powdery mazaedium. 

Spot Tests: tha l lus K-. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on a Thuja trunk. 

Selected Specimen: 5429A. 

Local Abundance and D is t r i bu t i on : ra re ; not co l lec ted in the CDFD sub-

zone; co l lec ted once in the Fog/Spruce subzone of the CH zone. 

Remarks: C. brunneola is s im i l a r to C_. hygrophila T i b e l l , a species also 

known from the west coast of Vancouver Island ( T i b e l l , 1980). The l a t t e r 

species is d ist inguished by (1) the d u l l , dark brown s t a l k , (2) the l e n t i 

cular-shaped capitulum with well-developed excipulum, (3) a much better 

developed, usually*+ continuous t h a l l u s , and,(4) the absence of baeomycesic 

ac id . Add i t iona l ly C_. hygrophila has asci produced s ingly from ascogenous 

hyphae while those of C_. brunneola are produced in chains. 
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CHAENOTHECA CHRYSOCEPHALA (Turn, ex Ach.) Th. F r . , Nova Acta Reg. Soc. 

Sc ient . Upsa l . , ser . 3, 3:350. 1861. 

Calicium chrysocephalum Turn, ex Ach . , Meth. L i c h . , Suppl. :15. 1803. 

Thallus crustose; th in to t h i ck , of heaped granules, often breaking down 

to become sorediate; c i t ron green, br ight yel low-green. 

Apothecia s t i p i t a t e . Stalk t h i n , b lack, shiny to d u l l , 0.5-1.0 mm high. 

Capitulum narrowly to widely ovate. Excipulum s l i g h t l y to widely expanded, 

yel low pruinose. Spores un ise r ia te , 8 per ascus, simple, subglobose to 

s l i g h t l y elongate, i r regu la r l y roughened or ornamented, becoming l i gh t borwn, 

4-7 X 3-5 urn, extruded to form a brown, powdery mazaedium. 

Spot Tests: none. 

Substratum/Habitat: co r t i co lous ; co l lec ted on Pseudotsuga trunks. 

Selected Specimen: 6403. 

Local Abundance and D is t r i bu t i on : ra re ; not co l lec ted in the CDFD subzone 

but co l lec ted in the adjacent CDFW subzone; also one report by T ibe l l (1975) 

from L i t t l e Qualicum Fa l l s Prov. Park west of P a r k s v i l l e . 

CHAENOTHECA FERRUGINEA (Turn, ex Sm.) Migula, Flora Deutschl. Abt. I I . 

11(2):479, 480. 1930. 

Calicium ferrugineum Turn, ex Sm., Engl ish Botany:2473. 1813. 

Thallus crustose; th in to s l i g h t l y verruculose; grey-white with scattered 

yellow-orange granules or 'watermarks'. Algae present, chlorococcoid. 

Apothecia s t i p i t a t e . Stalks slender to s tout , dark brown to b lack, du l l 

to s l i g h t l y shiny, 0.3-1.0 mm high. Capitulum elongate-oval with black-brown 

excipulum. Spores 8 per ascus, l i gh t brownish, s l i g h t l y roughened, 

sphe r i ca l , 5 urn, released to form a l i gh t brown occasional ly almost yel low 

pruinose, extruded mazaedum. 
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Spot Tests: yellow-orange granules of tha l lus K+ dark, but bright red, 

fading. 

Substratum/Habitat: co r t i co lous ; co l lec ted on trunks of Thuja and 

Pseudotsuga. 

Selected Specimens: 3724A, 6320. 

Local Abundance and D is t r i bu t ion : rare ; co l lec ted only in the southern 

part of the CDFD subzone; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North America-eastern North America-Europe-

S i b e r i a ; possibly circumboreal ( T i b e l l , 1975); in North America known from 

B r i t i s h Columbia, Oregon, Ontar io, Massachusetts, Michigan, Minnesota, New 

Jersey, and New York ( T i b e l l , 1980). 

Remarks: According to Duncan (1970) the spores can be 3-8 um in d i a 

meter; T ibe l l (1975) stated that mature spores are 5-6.5 um in diameter. 

CHRYSOTHRIX Mont. 

Thal lus crustose; leprose; en t i re l y non-cort icate and uns t ra t i f i ed ; 

yel low to green, containing pu lv in ic acid der iva t ives . 

Ascocarp an apothecium, rare (unknown in one spec ies) , with t h i n , 

non-cort icate margin or margin absent; d isc green, ye l low, orange, or 

brownish, + yellow pruinose. Spores narrowly obovoid to narrowly e l l i p s o i d , 

3-septate, c e l l s often unequal and/or constr ic ted at mid-septum. 

Cort icolous and saxicolous. 

The local species were formerly included in Leprar ia . 

References: Laundon (1981), Wade (1959). 

1. Thal lus deep yel low; granules very sma l l , < 0.1 mm .C_. CANDELARIS 

1. Thallus br ight , ' f luorescent ' green or greenish-
ye l low; granules > 0.1 mm . . . C. CHLORINA 



CHRYSOTHRIX CANDELARIS (L.) Laundon, Lichenologist 13:110. 1981. 

Byssus candelaris L. , Sp. PI . 2:1169. 1753. 

Lepraria candelaris (L.) F r . , Sched. C r i t . L i ch . Exc. Sueciae 1824:16. 1824. 

Thallus crustose; en t i re l y leprose, of scattered and also c lus tered, 

very f i n e , < 0.1 mm, noncorticate granules; deep yellow or occasional ly a 

s l i gh t orange-yellow. 

Apothecia not observed. According to Laundon (1981) the apothecia are 

ra re , up to 0.5 mm, o rb i cu la r , br ight yel low i th a very t h i n , non-cort icate 

margin; spores narrowly e l l i p s o i d or obovoid, hya l ine , 3-septate, often 

constr ic ted at mid-septum, 9-14 X 3 um. 

Spot Tests: tha l lus K+ orange, C - , KC-, P+ orange. 

Michrochemical Tests: in G.E. e i ther ca lyc in (Smal l , t h i n , narrow, point 

ed, orange-red needles) or p inas t r i c acid (pale ye l low, narrow, blunt rec

tang les) ; of the 8 specimens tes ted , 4 contained ca lyc in and 4 contained 

p inas t r i c ac id . The c rys ta ls were usual ly quite d i s t i n c t a f ter only t rea t 

ment with the acetone ex t rac t ion . 

Substratum/Habitat: co r t i co lous ; on a var iety of trees espec ia l ly 

Pseudotsuga but also Alnus, Quercus, Pinus contor ta, Thuja, and Abies. (Note 

elsewhere th is species has been reported also as sax ico lous) . 

Selected Specimens: 1370, 5357. 

Local Abundance and D i s t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone and adjacent zones. 

World D is t r i bu t ion : circumtropic-circumtemperate, with the temperate 

s i tes mainly in western oceanic regions; also present in the Southern Hemi

sphere; absent from a rc t i c and desert regions (Laudon, 1981). 

Remarks: See C. chlor ina for comments. . 
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GHRYSOTHRIX CHLORINA (Ach.) Laundon, Lichenologist 13:106. 1981. 

Lichen chlor inus Ach . , L i ch . Suec. Prodr . :6 . 1778. 

Leprar ia ch lor ina (Ach.) Ach. ex Sm., Engl . Bot. 29:tab. 2038. 1809. 

Thallus crustose; en t i re l y leprose; of scattered to usual ly c lustered 

smal l , > 0.1 mm granules; sometimes becoming quire th ick ; br ight f l uo r 

escent green or yel low-green. 

Apothecia not observed. According to Laundon (1981) the apothecia 

are unknown. 

Spot Tests: tha l lus K-, C- , KC-, P-. 

Microchemical Tests: Of 4 specimens examined in G.E. a l l contained 

vu lp in ic acid ( la rge, pale yel low squares or nearly square rectangles, 

often over ly ing each o ther ) , and the only saxicolous specimen also 

contained ca l yc in . 

Substratum/Habitat: cor t ico lous and sax ico lous; co l lec ted three 

times on Pseudotsuga and once on shaded, igneous rock. 

Selected Specimens: 3856, 5277. 

Local Abundance and D is t r i bu t ion : infrequent; not co l lec ted on any 

of the Gulf Islands but at higher elevat ions inland in the western part 

of the CDFD subzone on Vancouver Is land; also in the adjacent zones. 

World D is t r i bu t ion : circumboreal in the Northern Hemisphere 

(Laundon, 1981); the map in the above c i ted monograph included only 

examined specimens and as a resu l t showed only two non-European c o l l e c t i o n s , 

one from India and one from Minnesota, U.S.A. 

Remarks:C.chlorina .is separated from C.xandelaris by the bright green 



or greenish-yellow tha l lus of s l i g h t l y larger granules. For specimens of 

intermediate colour C_. ch lor ina always contains vu lp in ic acid + ca lyc in while 

C_. candelaris contains p inas t r i c acid and/or ca l yc i n . 

Concerning the chemical v a r i a b i l i t y of the two species involved, Laundon 

(1981) s ta ted - tha t Ĉ . ch lor ina consists of only one chemical s t ra in (vu lp in ic 

acid plus calyc in) while C_. candelar is consists of three s t ra ins ( a pinastr 

r i c acid plus ca lyc in s t r a i n ) . His specimens of C. ch lor ina were pr imar i ly 

from Europe while those of C. candelaris were more evenly d is t r ibu ted around 

the world. It i s not su rp r i s ing , therefore, that three of the loca l C_. ch lor  

ina co l lec t ions lack c a l y c i n , ind ica t ing a second chemical s t ra in e x i s t s . 

The existence of th is second s t r a i n , however, suggests the p o s s i b i l i t y 

of a th i rd s t ra in (ca lyc in only) which would make the separation of 

C_. ch lor ina and Ĉ . cande la r i s , theore t i ca l l y , not so c lear cut. 

CLADINA (Nyl.) Harm. 

Primary tha l lus crustose; evanescent. Secondary tha l lus f ru t i cose . 

Podetia r a d i a l , c y l i nd r i ca l and hol low, branched with open a x i l s , s lender, 

ecor t i ca te ; squamules absent, escyphus. 

Ascocarp an apothecium, sma l l , < 0.7 mm wide, pale to dark brown, 

terminal in c l us te r s , plane becoming strongly convex, often absent. Proper 

margin present, excluded ear l y . Spores 8 per ascus, hya l ine , simple, ovoid, 

small 4-7 X 2 urn. 

Pycnidia common, globose, ovoid, or c y l i n d r i c a l , terminal in c l us te rs , 

b lackish to brown, often empty. Pycnid ia l j e l l y red or hyal ine. Pycnospores 

hya l ine, c y l i n d r i c a l . 

Ter r ico lous. 

Cladina i s often treated as.a subgenus of Cladonia. 
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References: Ahti (1960, 1961); Thomson (1967c) 

1. Podetia white, pale grey; P+ red 2 

1. Podetia greenish-yel low, greenish grey (compare ult imate 
branches against white paper for hint of yel low/green); P+ red 3 

2. Main branches slender (0.5-0.7 mm wide); 
K- C. CILIATA var. CI HAT A 

(see under var. tenuis) 

2. Main branches stouter (0.6-1.0 mm wide); 
K+ yel low C. RANGIFERINA 

3. P+ red 4 

3. P- 5 

4. Branching dichotomous; apices ref lexed in + 
one d i r ec t i on ; main stems slender, 
< 0.9 mm wide C. CILIATA var. TENUIS 

4. Branching t r i - to polychotomous; apices 
ref lexed but not consis tent ly in one d i r ec t i on ; 
main stems s touter , > 0.9 mm wide C_. ARBUSCULA 

5. Branching mainly trichotomous; older stems 
pe l luc id ( los ing outer cottony medulla layer 
to expose shiny inner medulla l aye r ) ; UV+ :.C_. P0RTENT0SA 

5. Branching trichotomous and tetrachotomous; 
stems not usual ly becoming pe l luc id (outer 

medulla layer not los t with age); UV- C. MITIS 

CLADINA ARBUSCULA (Wal l r . ) Hale & Cu lb . , Bryologis t 73:510. 1970. 

P a t e l l a r i a fo l iacea var. m. arbuscula W a l l r . , Naturgeschichte der Saulchen-

F lec t . :169 . 1829. 

Cladonia arbuscula (Wal l r . ) Rabh., Krypt . -F lora 2(1):110. 1845. 

Cladonia sy lva t i ca sens, s t r . auct. 

Thallus f r u t i cose ; consist ing of esquamulate podetia . Podetia hollow, 

open at a x i l s , branching anisotomic trichotomous to polychotomous, ecor t i ca te , 

not d i s t i n c t l y cottony, algae in large areoles or not, s l i g h t l y swollen at 



237 

nodes, apices ref lexed in various d i rec t i ons , 1 .0-1.4(- l .8) mm wide, up to 

7 cm high; yel lowish glaucous, pale tu r t l e green, greenish-yel low, with apices 

browned. 

Apothecia not observed. Pycnidia common, terminal , ovoid, b lack; 

pycnospores not seen. 

Spot Tests: tha l lus P+ yel low turning (slowly) red; K-. 

Substratum/Habi ta t : t e r r i co l ous ; among moss mats over shallow bedrock. 

Selected Specimens: 4635, 5289. 

Local Abundance and D is t r i bu t i on : ra re ; at exposed s i tes on the border 

of the CDFD subzone and adjacent CDFW subzone. 

World D is t r i bu t ion : circumboreal-circumart ic (C_. arbuscula sens, l a t . ) 

in the Northern Hemisphere (Ah t i , 1961). 

Remarks: The local material f a l l s wi th in subsp. beringiana A h t i , which 

is an eastern Eurasia-western North America taxon (the eastern North 

American and Greenland l o c a l i t i e s shown in A h t i , 1961, are el iminated in 

A h t i , 1964). 

CLADINA CILIATA ( S t i r t . ) Trass var. TENUIS (Floerke) Ahti & L a i , Ann. Bot. 

Fennici 16:234. 1979. 

Cladonia rangi fer ina Y. tenuis Floerke, Clad. Comm.:164. 1828. 

Cladonia tenuis (Floerke) Harm., L i c h . France 111:228. 1907. 

Thallus f r u t i cose ; consis t ing of esquamulate podentia. Podetia hollow, 

open or closed at a x i l s , branching predominantly anisotomic dichotomous, 

apices deflexed + in same d i r e c t i o n , 0 .5 -0 .7 ( - l .0 ) mm wide, 5-10 cm t a l l ; 

pale o l i ve -g rey , yel lowish glaucous, pale o l i ve -bu f f , with apices s l i g h t l y 

browned. Podetia-1' surface cottony, + smooth to s l i g h t l y verruculose; not 

becoming p e l l u c i d . 

Apothecia not observed. Pycnidia common, termina l , red-brown to black. 
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Spot Tests: tha l lus P+ red, K-. 

Substratum/Habitat: t e r r i co lous ; among moss in open or rocky places. 

Selected Specimen: 3821. 

Local Abundance and D is t r i bu t i on : ra re ; at inland s i tes in the CDFD sub-

zone and adjacent zones. 

World D is t r i bu t i on : western North America-eastern North America-Europe-

eastern Asia (Japan and China) d is junc t ; oceanic to suboceanic (Ah t i , 1961; 

Ahti S L a i , 1979). 

Remarks: The slender branches with the greenish t inge separates 

C_. c i l i a t a var. tenuis from C. rang i fe r ina . The slender habit with the un i 

d i rec t iona l deflexed apices and dichotomous branching separate i t from 

£ . arbuscula. 

C. c i l i a t a var. c i l i a t a (=C1adina leucophaea des Abb.) has been reported 

from Gonzales Po in t , V i c to r i a (Ah t i , 1960). It i s the usnic acid de f ic ien t 

s t ra in with a d i s t i n c t l y bluish-grey colour. I t i s known from Western North 

America and Europe. 

CLADINA MITIS (Sandst.) Hale & Cu lb . , Bryologist 73:510. 1970. 

Cladonia mi t is Sandst . , Abh. Nat. Ver. Bremen 25:105. 1922. 

Thallus f r u t i cose ; consist ing of esquamulate podetva - . Podet\'a hollow, 

open at a x i l s , branching anisotomic trichotomous and tetrachotomous or 

occasional ly polychotomous, eco r t i ca te ; medullary layer + continuous and 

smooth; not d i s t i n c t l y areolate-verruculose, + pers is t ing in older sections or 

occasional ly somewhat excluded to s l i g h t l y expose shiny, car t i lag inous layer 

below; apices not or only s l i g h t l y browned, var iously re f lexed, not un i la te r 

a l l y re f lexed; up to 6 cm high; branches 0.6-1.3 mm wide; pale yel low to pale 

yel lowish grey. 

Apothecia and pycnidia not observed. According to Thomson (1967c) the 



apothecia and pycnidia are both terminal with the brown apothecia being small 

and borne s ing ly or in corymbs and the pycnidia containing a co lor less j e l l y . 

Spot Tests: tha l lus K-, P - ; UV-. 

Michrochemical Tests: containing usnic ac id and "substance A" c rys ta ls in 

G.E. (see Thomson, 1967c). 

Substratum/Habitat: t e r r i co l ous ; among moss mats or grass over shallow 

bedrock at exposed loca t ions , both maritime and in land, often with Cladonia  

uncial i s . 

Selected Specimens: 5172, 5313. 

Local Abundance and D is t r i bu t i on : rare ; d i s t r i bu t ion poorly known, c o l - , 

lected once on Discovery Island in the southern.part of the CDFD subzone and 

once at a higher e leva t ion , inland s i t e near Nanaimo in. the northern part 

of the CDFD subzone. 

World D is t r i bu t i on : circumboreal in the Northern Hemisphere (Ah t i , 1961); 

also reported from New Zealand, Chi le and Argentina in South America, and 

An ta rc t i ca , in the Southern Hemisphere (Ah t i , 1961). 

Remarks: C_. mi t is i s not common in the CDFD subzone compared to the very 

s im i l a r C_. portentosa. The two col lect ions of C. mi t is were both in poor con

d i t i on with the medullary layer being reduced in older sect ions of the podent 

ia to expose s l i g h t l y the shiny car t i lag inous layer below, a charac te r i s t i c 

more typ ica l of C. portentosa. 

CLADINA PORTENTOSA (Duf.) Fo l lm . , publ icat ion information not ava i lab le . 

Cenomyce portentosa Duf., Ann, gener. s c i . phys. 8:29. 1817. 

Cladonia portentosa (Duf.) Coem., B u l l - Acad. r. Belg. ser. 2, 19:48,49. 1865 

Cladonia impexa Harm.., L i ch . France 3:232. 1907. 

Cladina impexa (Harm.) B. de Lesd. , Rech. l i c h . Dunkerque:79. 1910. 

Cladonia pac i f i ca A h t i , Annal. Bot. Soc. Zool . Bot."Vanamo"32:25. 1961. 

Thallus f ru t i cose ; consis t ing of esquamulate podet'ra . Podetia hollow, 



Thallus f r u t i cose ; consist ing of esquamulate podetia' \ Podetia hol low, 

branching mainly anisotomic trichotomous (but dichotomous and polychotomous 

also present) , main ax i l s open, apices + ref lexed or divergent, 0 .4 -0 .9 ( - l .4 ) 

mm wide, 3.5-7(-10) cm high; yel lowish glaucous, ye l low, occasional ly o l i ve 

grey, apices s l i g h t l y or not browned. Podetia surface cottony with algae 

usual ly in d i s t i n c t a reo les , sometimes becoming verruculose; in older por

t ions inner car t i lag inous layer commonly becoming v i s i b l e , + shiny. 

Apothecia not observed. Pycnidia occas iona l , termina l , black. 

Spot Tests: tha l lus P - , K-; UV+ white. 

Substratum/Habitat: t e r r i co lous ; often among moss mats in open locat ions 

espec ia l l y seashore c l i f f s . 

Selected Specimens: 254, 3151. 

Local Abundance and D is t r i bu t i on : frequent; at maritime s i tes throughout 

the CDFD subzone, present but not as common in the adjacent zones. 

World D is t r i bu t ion : western North America-Europe d is junc t . 

Remarks: C_. portentosa i s very s im i la r to Ĉ . mi t is in colour and overal l 

appearance. However, branching in C_. mi t i s i s predominently in 4 ' s , the 

tha l lus i s UV-, and the inner car t i lag inous medullary layer does not become 

exposed as a shiny layer as in C_. portentosa. However, the few local c o l l e c 

t ions of C_. mi t is are not sharply separated from C. portentosa. 

CLADINA RANGIFERINA (L.) N y l . , B u l l . Soc. Science. Nancy, ser . 2, 14:387. 

1896. 

Lichen rangifer inus L . , Sp. P l . : 1153 . 1753. 

Cladonia rangi fer ina (L.) Wigg., Prim. F l . Ho lsa t . :90 . 1780. 

Thailus f r u t i cose ; consis t ing of esquamulate podetia . Podetia hollow, 

dichotomously or trichotomously anisotomical ly branched; ax i l s + open, u l t i -



mate t ips + def lexed, 0 .6 -1 .0 ( - l .3 ) mm wide, 5-9 cm t a l l ; pale purpl ish grey, 

pale neutral grey, whi t ish grey. Podential surface cottony, matt, smooth to 

verruculose. 

Apothecia ra re , observed in one c o l l e c t i o n , terminal in c l us te r s , l i gh t 

brown to dark brown, convex, 0.4-0.6 mm wide. Hymenium 42 pm high; epithecium 

orange-brown; spores not observed. 

Pycnidia common, abundant, terminal , brown to b lack; pycnidia l j e l l y 

hya l ine, often absent. 

Spot Tests: tha l lus K+ ye l low, P+ yel low turning red. 

Substratum/Habitat: t e r r i co l ous ; among mosses often in exposed loca t ions . 

Selected Specimens: 1288, 3820. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone at both maritime and in land, higher elevat ion s i t e s ; also in the 

adjacent zones. 

World D is t r i bu t i on : circumboreal (Ah t i , 1977) in the Northern Hemisphere; 

also reported from Antarct ica (Lindsay, 1977) in the Southern Hemisphere (see 

Figure 50). 

Remarks: Ahti (1961) described the branching as mainly "tetrachotomous 

with trichotomies and dichotomizes not uncommon". 

CLADONIA H i l l ex Wigg 

Primary tha l lus basa l , crustose and disappearing or squamulate and per

s is ten t to disappearing. Squamules with upper cor tex; sometimes sorediate. 

Secondary tha l lus erec t , f r u t i cose , p o d e t i a t e . Podetia- subulate or scyphi-

ferous; with or without squamules; cor t ica te and/or sorediate. 

Ascocarp an apothecium, borne ap ica l l y on the podetia or sometimes 

d i r ec t l y on the squamules. Proper margin present. Disc brown, ye l low, or 



red; soon convex. Spores 8 per ascus, fus i form, oblong, or ovo id, simple. 

Pycnidia apical on the podentia or on the squamules, black. 

Pr imar i ly t e r r i co lous ; also l i gn i co l ous , or cor t ico lous but only at the 

trunk bases. 

References: Thomson (1967c), Ahti (1965, 1966a, 1968, 1973, 1976, 1978, 

1980a, 1980b), Ahti & Lai (1979), Bowler (1972), Bi rd & Marsh (1972), 

Culberson (1969), Yoshimura (1968a). 

1. Apothecia red 2 

1. Apothecia brown or absent 5 

2. Esorediate 3 

2. Sorediate 4 

3. Podetia densely squamulate; cups, when present, 

small C. BELLIDIFLORA 

3. Podetia ;.+ esquamulate; cups d i s t i n c t , short £ . COCCIFERA 

4. Soredia fa r inose; podetia ^subulate, 
esquamulate, + greenish-grey £ . MACI LENTA 

4. Soredia granular or fa r inose ; podetia scyphus 
with small cups that p ro l i f e ra te marginal ly ; 
with or without squamules; yel lowish-green C_. TRANSCENDENS 

5. Podetia- absent to poorly formed; apothecia borne 

almost d i r ec t l y on the squamules C_. C0NI0CRAEA 

5. Podetia* present, wel l- formed; scyphiferous or subulate 6 

6. Podetia scyphi ferous, forming + d i s t i n c t cups 7 

6. Podetia subulate, not forming d i s t i n c t cups T7. 

7. Sorediate 8 

7. Esorediate 10 

8. Podetia d i s t i n c t l y ye l l ow ish ; soredia far inose C. CARNEOLA 

8. Podetia greenish-grey, mineral grey, brownish-grey, 
i f ye l lowish then soredia granular 9 
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9. Soredia coarse, + pel tate areoles .C . ASAHINAE 

9. Soredia fa r inose; sch i z id ia absent . . . C . FIMBRIATA 

10. Podetia short , < 2 cm 11 

10. Podetia t a l l e r , > 2 cm 12 

11. Podetia covered in verruculose areoles C_. PYX I DATA 

11. Podetia + smooth C. UNKNOWN #1 
(see C_. g r a c i l i s j " 

12. Cups perforated or open 13 

12. Cups closed v 14 

13. Podetia squamulate .C. SQUAMOSA . 

13. Podetia esquamulate :X . j.CARASSENSIS 

14. Surface of . podetia;'very smooth, + shiny 15 

14. Surface of podetia. cottony, not shiny 16 

15. Cortex K-, greenish-brown; tops epruinose; bases not ye l low, K-
C. GRACILIS 

15. Cortex K+ yel low, b lu ish-grey, b lu ish-green; t i ps often 
white, pruinose; old bases often yel low, K+ purple C_. ECMOCYNA 

16. Cups cons is tent ly p ro l i f e ra t i ng from center 

C. CERVICORNIS subsp. VERTICILLATA 

16, P ro l i f e ra t ions from the margins of the cups C. PHYLL0PH0RA 

17. Podetia esorediate 18 

17. Podetia. sorediate 20 

18. Podetia short , < 2 cm, with longitudinal 
creases and tears ; usual ly f e r t i l e £. CARIOSA 

18. • Podetia t a l l e r , > 2 cm, branched; lacking 

creases and tears ; f e r t i l e or s t e r i l e 19 

19. Podetia ye l low; esquamulate C_. UNCIALIS 

19. Podetia greenish-grey to brownish-grey; squamulate C_. HERREI 

20. .Podetia short , < 1.5 cm, unbranched; esquamulate; 
soredia fa r inose , t o t a l l y covering podetia 21 

20. Podetia t a l l e r , > 1.5 cm; branched or unbranched; with or 
without squamules; soredia var ious, t o t a l l y or incompletely 
covering podetia 22 
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21. Podetia p+ r e d , K-; apothecia .brown C. CONIOCRAEA 

21. Podetia P+ yel low, K+ yel low; apothecia red ( i f present). .C.. MACI.LENTA 

22. .Podet ia subulate or narrowly cupped, often pro
l i f e r a t i n g both marginal ly and cen t ra l l y ; mid-
podetia branches common too; squamules abundant 
or occasional from base to ins ide of cups C_. VERRUCULOSA 

22. Podetia esquamulate; subulate or i r regu la r l y 
cupped; cups not p ro l i f e ra t i ng cen t ra l l y , not 
branching mid-podetia , 23 

23. Podetia t o t a l l y sorediate C. SUBULATA 

23. Podetia esorediate at base or at scattered places above 24 

24. Podetia subulate becoming sorediate at t i p s ; brownish 
C. CORNUTA 

24. Podetia often minutely cupped; esorediate in the 
cup as well as elsewhere on the podentia; greenish 

C. CONIOCRAEA 

CLADONIA ASAHINAE Thorns., Journ. Jap. Bot. 51(2):361. 1976. 

Primary tha l lus squamulose; squamules abundant, spreading hor izonta l ly to 

ascending, th i ck , crenulate, and imbricate, esorediate to sorediate on the 

edges; sometimes disappearing; pale greenish-grey, yel lowish-green, to brown. 

Secondary tha l lus scyphiferous podetia . Podetia 6-16 mm high, ^abrupt

ly f l a r i n g 3/4 way up into a broad cup, 3-6(-8) mm wide; not usual ly p r o l i f 

erat ing or occasional ly p ro l i f e ra t ing from the margins of the cups; lower part 

of podetia verruculose-areolate, occasional ly squamulate, becoming granular 

sorediate towards cups, on outside of cup, and inside cup; soredia granular, 

0.1-0.3 mm; peltate areoles (sch iz id ia ) often interspersed among the soredia 

or sometimes absent; outside and inside of cups often becoming decor t icate , 

sometimes with minute tears , often only with larger soredia and/or sch i z i d i a 

remaining inside cups; greenish-grey or sometimes almost yel lowish green, 

browning espec ia l l y a f te r a Tot of the soredia i s l o s t . 

Apothecia occas ional , commonly on marginal pro ject ions, several usual ly 

developed on each podetia \ 1-3.5 mm wide. Disc medium brown, plane becom-
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ing convex, often r a d i a l l y torn. Hymenium 75 urn h igh; upper part l i gh t 

(orange-)brown; paraphyses coherent. Spores 8 per ascus, hya l ine , oblong-

e l l i p s o i d , s imple, 7-12 X 2.5-3 pm. 

Pycnidia common, marginal on cups, black or dark brown. 

Spot Tests: tha l lus P+ red (quick K-; C- . 

TLC: fumarprotocetraric acid and p ro to l i ches te r in ic acid confirmed, + 

two unknowns (26 specimens examined). 

Substratum/Habi ta t : t e r r i co l ous ; commonly among moss over th in s o i l 

mantling rock in exposed s i t ua t i ons ; occasional ly at tree bases. 

Selected Specimens: 4084, 5346. 

Local Abundance and D is t r i bu t i on : frequent; at exposed locat ions from 

seashore to h i l l t o p s , scattered throughout the CDFD subzone and adjacent zones. 

World D is t r i bu t i on : western North American endemic; coasta l , from C a l i f 

ornia north to Alaska with one known ou t l i e r in Idaho (Thomson, 1976). 

Remarks: Ĉ . asahinae i s a s t ra in of the C. chlorophaea complex, a group 

with granular soredia f a l l i n g between the trombone-shaped scyphi of C_. f im- 

b r ia ta , with far inose soredia, and the stout goblet-shaped schphi of C\ pyxidata 

lacking soredia but with verruculose areoles. The C_. chlorophaea complex i s 

t y p i c a l l y separated into ind iv idual species on the basis of chemistry rather 

than several chemical s t ra ins wi th in a s ingle spec ies, because there are also 

d i s t i n c t morphological d i f fe rences, although they are very subtle and 

d i f f i c u l t to describe (Ah t i , 1960; Bowler, 1972; K r i s t i nsson , 1971). Thomson 

(1976) pointed out that the local £ . asahinae "does have a charac te r i s t i c 

appearance which makes one suspect in the f i e l d that i t may be defferent from 

the other members of the C. chlorophaea group. Ĉ . asahinae i s t yp i ca l l y t a l l 

er stalked (before the cups f la re ) than other members of the group and 

sch i z i d i a are often present along with the granular soredia. 

By TLC only the protol i ches te r in i c acid s t ra in of the C_. chlorophaea 



complex^was found to be present l o c a l l y . However, the material was not chem

i c a l l y homogeneous; many of the co l lec t ions contained one or two unknown acids 

or other substances (but not the acids found in the other s t ra ins) as well as 

both fumarprotocetraric ac id and p ro to l i ches te r in i c ac i d . More test ing i s 

required to ident i fy these compounds. 

CLADONIA BELLIDIFLORA (Ach.) Schaer. , L i ch . Helv. Spic . :21.1823. 

Lichen b e l l i d i f l o r u s A c h . , L i ch . Suec. Prod.:194. 1798. 

Primary tha l lus squamulose. Squamules often abundant, compacted in mats; 

s l i g h t l y yel lowish-green. 

Secondary tha l lus f r u t i cose , podet iate. Podetia . 1.5-4.5 cm t a l l , 

0.8-2.0 mm wide, forming sma l l , nonperforate cups, moderately to abundantly 

covered in squamules; surface cor t i ca te at base and often at apex i f apothecia 

present, remainder quickly becoming decort icate (although not obviously so i f 

t h i ck l y squamulate), with minute ve r t i ca l s t r i a t i o n s ; l i gh t green, deep o l i ve 

buff , sea-foam yel low, with bases often yel lower. 

Apothecia occas iona l , terminal on subulate p ro l i fe ra t ions from cup or 

apparently replacing cup, 1.0-3.5(-6.0) mm wide. Disc red, i n i t i a l l y plane 

becoming strongly convex. Spores not observed. 

Pycnidia occas iona l , on rim of cup, red and then blackening. 

Spot Tests: K-, P- (occasional ly + fa in t sordid ye l low) ; C- . 

Substratum/Habitat: t e r r i co l ous , among moss on th in s o i l over bedrock at 

exposed loca t ions . 

Selected Specimens: 3661, 5344. 

Local Abundance and D is t r i bu t i on : infrequent; scattered along the 

western border of the CDFD subzone and adjacent zones espec ia l l y at higher, 

exposed, in land s i t e s . 

World D is t r i bu t i on : ten ta t ive ly c i rcumarct ic -a lp ine with oceanic boreal 



extensions; t yp i ca l l y reported as circumarctic-circumtemperate (Krog, 1968) 

or circumarctic-circumboreal (Thomson, 1979); Ahti (1977) described i t as 

oceanic-boreal in three out of four regions in the Northern Hemisphere 

(presumably absent in eastern North America), however, i t has been reported 

from Greenland (Lynge & Scholander, 1932); a lso reported from Argentina in 

the Southern Hemisphere (Grass i , 1950). 

CLADONIA CARASSENSIS V a i n . , Acta Soc. F. F l . Fenn. 4:313. 1887. 

Cladonia japonica V a i n . , Nouv. Arch. Mus. H is t , Nat. 3(10):265. 1898. 

Primary tha l lus squamulose. Squamules inconspicuous, scat tered. 

Secondary tha l lus ,oc . t i a t e . Pode 16-26 mm high, 0.4-0.8 mm wide, 

commonly d i l a t i ng to form cups or occasional ly dichotomously branched and 

subulate; cups 1.5-2.5 mm wide, open,with margin i n ro l l ed to form a thick l i p 

the rim dentate or with stubby p ro l i fe ra t ions that grow e i ther at a ho r i 

zontal s lant or + upr ight , occasional ly forming another ser ies of cups; 

squamules absent or occas iona l ; surface continuously co r t i ca te , smooth to 

verruculose to areoles separate with darkening i n t e r s t i c e s , + shiny, appear 

ing rather thick and + leathery; brown, pale o l i ve-buf f towards base in one 

c o l l e c t i o n . 

Apothecia occas iona l , numerous on rim of cup or on short p ro l i f e ra t i ons , 

up to 0.6 mm wide. Disc plane, not observed to become convex; f lexuous, dark 

brown to almost black. Spores 8 per ascus, narrowly e l l i p s o i d , 10 X 2.5-3.0 

urn. 

Pycnidia on rim of cup,or terminal on subulate podentia*, black. 

Spot Tests: tha l lus P+ red, K+ yel low. 

Substratum/Habitat: t e r r i co l ous ; co l lec ted twice on th in s o i l over rock. 

Selected Specimens: 5315, 5386. 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted once on an exposed 



i s land of f V i c to r i a (Discovery Island) in the southern part of the CDFD 

subzone,and, also once in an adjacent zone. 

World D is t r i bu t i on : uncer ta in; tenta t ive ly western North America-eastern 

North America-Europe-eastern A s i a ; Thomson (1968)suggested i t i s pantemperate 

in both the Northern and Southern Hemispheres, however, for North America 

mention i s made of only east coast and west coast loca t ions ; Brodo (1968) 

classed i t as part of the "T rop i ca l , oceanic element"; i t has been reported 

from the High Tatras of Europe (Poe l t , 1969) and subsp. japonica has been 

reported from Japan (Yoshimura, 1974); in the Southern Hemisphere i t has been 

reported from South America and New Zealand (Martin & C h i l d , 1972). 

Remarks: There has been some discussion as to whether the North American 

material referred to fJ. carassensis i s ac tua l ly the same species as Vainio 

described from B r a z i l . Evans (1950) stated he was " inc l i ned to accept the 

views of Vainio and Sandstede that the specimens from Massachusetts...belong 

to the same species as the plants from B r a z i l " . He did p lace, however, the 

eastern North American co l lec t ions in a separate var ie ty and the Ca l i f o rn ia 

material i n another. Krog (1968) expressed the opinion that the North 

American material was d i f fe rent from C_. carassensis , resurrect ing C_. japonica, 

which Asahina had reduced to synonymy, to accommodate western North American 

material which she suggested was probably a lso d i f fe rent from eastern North 

American co l l ec t i ons . Thomson (1967c) followed Evans, maintaining the North 

American material as d i f fe rent va r ie t i es from the South American material but 

wi th in C_. carassensis. 

CLADONIA CARIOSA (Ach.) Spreng., Syst . Veg. ed. 16. , 4:272. 1827. 

Lichen cariosus Ach . , L i ch . Suec. Prodr. :198. 1798. 

Primary tha l lus squamulose. Squamules pers is tent . 

Secondary tha l lus podet iate. Podetia 0.6-1.8 cm h igh, 0.8-1.8 mm wide, 
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simple to several-branched, usual ly somewhat f la t tened , often contorted; sur

face usual ly s t r i a t e from both -the areoles cracking in a ve r t i ca l d i rec t ion 

to actual ve r t i ca l cracks into the hollow center which often exposes ve r t i ca l 

medually strands; usual ly terminating in apothecia; o l i ve -g rey , glaucous-green 

Apothecia common and abundant, terminal on podetia , 0.6-3.4 mm wide. 

Disc highly convex, l i gh t to dark brown. Spores not observed. 

Pycnidia observed only once on primary squamules, black. 

Spot Tests: tha l lus P+ orange; K+ yel low. 

Substratum/Habitat: t e r r i c o l o u s ; co l lec ted d i r e c t l y on s o i l . 

Selected Specimens: 2546, 4646. 

Local Abundance and D is t r i bu t ion : infrequent; concentrated toward the 

western boundary of the CDFD subzone; not co l lec ted on the southern Gul f , 

Is lands; also present in the adjacent zones. 

World D is t r i bu t i on : (circumarct ic-)circumboreal in the Northern Hem

isphere (Thomson, 1967c; A h t i , 1964); also present in New Zealand (Mart in, 

1966), Aus t ra l ia (Weber & Wetmore, 1972), and Argentina (Grass i , 1950) in 

the Southern Hemisphere. 

Remarks: C. car iosa sens. s t r . contains only atranorin which is res

ponsible for the K+ yellow spot tes t . The P spot test i s var iously described 

as P- (Thomson, 1967c; A h t i , in Poelt & Vezda, 1977) and P+ yel low (Duncan, 

1970; Hale, 1979). Ahti also reported a P+ yel low turning orange population 

from Europe that contains fumarprotocetraric ac id . Other species in the com

plex, known pr imar i ly from the eastern hal f of the continent in North America, 

have been reported on by Culberson (1969). 

CLADONIA CARNEOLA (Fr. ) F r . , L i ch . Eur. Ref. :223. 1831. 

Cenomyce carneola F r . , Sched. C r i t . : 2 3 . 1824. 

Primary, tha-Tlgs- squamulose-.' Squamules .few,, pers istent Or hot; concolor-
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ous with/the podentia. 

Secondary tha l lus .podetiate. Podetia 6-10 mm high, 0.7-1.7 mm wide, 

scyphiferous, e i ther quickly and gradual ly f l a r i ng into cups, or l a te r and 

abruptly f l a r i ng into cups; cups 2-4 mm wide, c losed, margin even or dentate, 

often sloping or s l i g h t l y i r r egu la r ; cor t i ca te at the base, otherwise en t i re l y 

far inose sorediate; decort icate areas white f ibrous or becoming c lear and 

almost transparent; esquamulate; ye l low, pale ye l low, or o l i ve -bu f f . 

Apothecia not observed. According to Thomson (1967c) the apothecia are 

pale yel lowish or pale brown, borne d i rec t l y on the margin of the cup or on 

short p ro l i fe ra t ions from the cup center or margin, up to 6 mm wide. 

Pycnidia b lack, on rim of cups or on s l i gh t p ro l i fe ra t ions from margin of 

cups. 

Spot Tests: tha l lus K-, C - ; P- . 

Substratum/Habitat: t e r r i co l ous ; co l lec ted among mosses. 

Local Abundance and D is t r i bu t i on : infrequent; co l lec ted only in the 

northern part of the CDFD subzone and adjacent zones. 

World D i s t r i bu t i on : circumboreal in the Northern Hemisphere (Thomson, 

1967c); however, Yoshimura (1968a, 1974) stated i t i s absent from Japan and 

adjacent areas; reported from New Zealand (Mart in, 1966) and Argentina 

(Grass i , 1959) in the Southern Hemisphere. 

CLADONIA CERVICORNIS subsp. VERTICILLATA (Hoffm.) A h t i . , L ichenologist 

12:126. 1980. 

Cladonia pyxidata (tax. vag.) C_. v e r t i c i l l a ta Hoffm., Deutschl. F l . 

2:122. 1796. 

C l a d o n i a . v e r t i c i l i a t a (Hoffm.) Schaer. , L i ch . Helv. S p i c i l . : 3 1 . 1823. 

Primary tha l lus squamulose. Squamules few, pers is tent or not. 

Secondary tha l lus podet iate. Podetia 2-4(-T1) cm high, 0.7-1.2 mm 



wide, forming closed cups, 3-5 mm wide, p ro l i f e ra t ing cen t ra l l y one or more 

times to form addi t ional ser ies of cups; squamules absent or a few borne 

basal ly and also occasional at the base of subsequent p ro l i f e ra t i ons ; surface 

co r t i ca te , +_ smooth with s l i g h t l y dispersed areoles but d u l l , not shiny, a l 

most arachnoid in some cases; l i gh t o l i ve -g rey , glaucous-green. 

Apothecia common, on the rim of the cups, up to 0.6 mm wide. Disc l i gh t 

brown, becoming convex. Spores (6-) 8 per ascus, hya l ine, 10 X 2.5 um. 

Pycnidia not observed. 

Spot Tests: tha l lus P+ red, K-. 

Substratum/Habitat: t e r r i co l ous ; co l lec ted on s o i l among moss. 

Selected Specimen: 2774. 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted only in the northern 

part of the CDFD subzone and adjacent zones, pr imar i ly at inland loca t ions . 

World D is t r i bu t i on : (circumarct ic-)circumboreal in the Northern Hemi

sphere; also reported from Aus t ra l i a (Weber & Wetmore, 1972), New Zealand 

(Mart in, 1966), and Argentina (Grass i , 1950) in the Southern Hemisphere. 

Remarks: C_. cerv icorn is subsp. v e r t i c i l l a ta i s commonly dist inguished by 

the s ingle character of central p ro l i fe ra t ions rather than marginal pro

l i f e r a t i o n s . It should be noted that one local specimen of C_. g r a c i l i s was 

unusual in possessing mainly central p ro l i fe ra t ions as well as occasional 

marginal and podeti'al. p ro l i f e ra t i ons . On the basis of the robust podetia , 

smooth and shiny cor tex, with lacerat ions in the outside of the cups, T. Ahti 

determined the specimen as C.. g r a c i l i s . 

Ahti (1980b) stated that , although a f ter observing C_. cerv icorn is and 

C_. v e r t i c i l i a t a in the f i e l d and bel iev ing them to be genet ica l ly d i s t i n c t , 

more study i s necessary to determine i f the two taxa are indeed d i s t i n c t . 

Since i t i s en t i re l y possible that the taxa are not sharply del imited from 

each other, and, since the i den t i f i ca t i on of herbarium material remains a 



current rproblem he suggested temporarily regarding them as subspecies of the 

same species. 

CLADONIA COCCIFERA (L.) W i l l d . , F l . Bero l in . :361 . 1787. 

Lichen cocci ferus L . , Sp. P l . : 1151 . 1753. 

Primary tha l lus squamulose. Squamules small to medium-sized, compact. 

Secondary tha l lus podet iate. Podetia 6-10(-14) mm high, 1.0-1.5(-3.0) 

mm wide, expanding ear ly in to + stout cups, 2 .5 -7 .0 ( - l l . 0 ) mm wide; cups 

c losed, + even rimmed although one side sometimes lower, causing cups to 

appear s lanted; covered with areoles which are smooth and continuous to more 

commonly dispersed and s l i g h t l y bulging or even loose, leaving large areas 

decor t ica te ; + basal squamules; o l i ve -bu f f , yel low glaucous, ye l low. 

Apothecia common, although often inconspicuous on the rim of the cup or 

on short marginal pro jec t ions, 0.6-4.0 mm wide. Disc br ight red and blacken

ing in some c o l l e c t i o n s , becoming convex. Spores 8 per ascus, hya l ine, 

e l l i p s o i d , 8-10 X 2.0-2.5 urn. 

Pycnidia not observed. 

Spot Tests: tha l lus K-, C - , P- . 

Substratum/Habitat: t e r r i co l ous ; on th in s o i l over bedrock. 

Selected Specimens: 1607, 4163. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone and adjacent zones, espec ia l l y at inland s i t e s . 

World D is t r i bu t i on : circumboreal in the Northern Hemisphere; also report

ed from New Zealand (Martin & C h i l d , 1972), Aus t ra l ia (Weber & Wetmore, 1972), 

and Argentina (Grass i , 1950) in the Southern Hemisphere. 
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CLADONI A: CON IOCRAEA (Floerke) Spreng. s . lat. ,Syst. Veget., ed. 16,4:272. 1827. 

Cenomyce coniocraea Floerke, Deutsche L ich . 7:14. 1821 

Cladonia ochrbchlora Floerke, Clad. Comment 1:75. 1828. 

Primary tha l lus squamulose. Squamules moderate to abundant, + margin

a l l y sorediate, usual ly pers is tent . 

Secondary tha l lus podet iate. Podetia 6-26 mm high, 0.6-1.2(-2.0) mm 

wide, subulate or occas ional ly forming sma l l , shallow cups, 1.2-1.5 mm wide, 

not or only s l i g h t l y wider than the podentia, + en t i re l y covered with 

far inose soredia, only the base co r t i ca te ; squamles absent to occasional ly 

basa l ; greenish-grey, ye l lowish-green, pale o l i ve buff . 

Apothecia not observed (see below). 

Pycnidia occasional ly present, terminal , brown. 

Spot Tests: tha l lus P+ red, K- or + sordid yel low. 

Substratum/Habitat: te r r ico lous or l i gn i co lous ; often d i r ec t l y on so i l 

or on very rotten wood, or among moss. 

Local Abundance and D is t r ibu t ion : frequent; scattered throughout the 

CDFD subzone and adjacent zones, but more common towards the western boundary, 

espec ia l l y at inland s i t e s . 

World D is t r ibu t ion : circumboreal-circumtemperate in the Northern 

Hemisphere (Ah t i , 1964). 

Remarks: C_ coniocraea auct. and ochrochlora Floerke are very 

s im i l a r taxa whose exact l im i t s and d is t inc t iveness is unclear (Ah t i , in 

Poelt & Vezda, 1977). C. coniocraea i s described as completely sorediate 

except at the very base, mostly 1-3 cm high, the t ips + pointed or with very 

smal l , sorediate cups. C. ochrochlora is very s im i la r but stouter and t a l l e r 

up to 7 cm t a l l , with scattered sorediate and cor t ica te areas, normally te r 

minating in a s ing le cup that i s cor t ica te on the ins ide . 
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Most of the local material (descr ipt ion above) seems intermediate, being 

en t i re l y sorediate, usual ly even ins ide the cups, but too stout (although not 

too t a l l ) and ending too often in blunt t ips (rather than pointed ends) or 

cups to be considered as Ĉ . coniocraea auct. This material i s , t he re fo re , 

c loser to C_. ochrochlora and was so i den t i f i ed by T. A h t i . There was also a 

small number of specimens (not described above) which were c lea r l y C_. ochroch 

l o r a , being up to 6 cm t a l l , 2 mm wide, forming i r regu la r cups with marginal , 

subulate project ions and the far inose sorediate areas interspersed with 

cor t ica te areas. These two extremes are i l l u s t r a t e d in Ozenda & Clauzade 

(1970, p. 459). There are thus two forms of C_. ochrochlora present commonly 

in the study area; Ĉ . coniocraea auct. has not yet been found l o c a l l y . 

Because of the d i f f i c u l t y with the local mate r ia l , and also because of 

uncertainty of the d is t inc t iveness of the taxa they have been united here 

fo l lowing the nomenclature suggested by Ahti (1980b). Ahti (op. c i t . ) also 

noted that (3. coniocraea (Floerke) Spreng. s. s t r . was the correct name for 

Ĉ . ochrochlora although th is could be set aside under A r t i c l e 69 in the 

Leningrad Code, as i t would cause too much confusion. Pending the t y p i f i c a -

t ion of some of the older species epithets no name was.readi ly ava i lab le for 

C_. coniocraea auct. 

A s ing le specimen co l lec ted on ro t t ing wood in the V i c to r i a area (UBC-

#1877) was o r i g i n a l l y determined as C. caesp i t i c i a (Pers.) F loerke, rather 

re luc tant ly by T. A h t i , since the co l l ec t i on was very l imi ted in amount and 

since C_. caesp i t i c i a i s usual ly considered res t r i c ted to eastern North America. 

Very s im i la r but abundant material from the wetter i n te r i o r areas of the 

province was recent ly i den t i f i ed by T. Ahti as very reduced C. coniocraea. 

The loca l V ic to r ia specimen has a lso been referred to C_. coniocraea now. 



CLADONIA CORNUTA (L.) Hoffm., P lant . L i ch . l : p l . 25. 1791. 

Lichen cornutus L . , Sp. P l . :1152 . 1753. 

Primary tha l lus squamulose. Squamules few, + disappearing. 

Secondary tha l lus podet iate. Podetia 2-5 cm high, 0.75-1.5 mm wide, 

simple or branched once or twice near base with one branch remaining sma l l ; 

+ tapering s t ra igh t to a po in t , occasional ly bent or d is tor ted s l i g h t l y ; 

surface smoothly cor t i ca te near base, scattered punctate so ra l i a occurring 

mid-podentia, increasing in s ize with the f i na l one-quarter of mature podentia 

en t i re l y dissolved in far inose sored ia ; + occasional ve r t i ca l cracks through 

medulla into hollow center; drab, greenish-brown, buffy-brown, the sorediate 

areas often browning. 

Apothecia and pycnidia not observed. 

Spot Tests: tha l lus P+ red, K+ yel low (caused by large amounts of fumar-

protecetrar ic a c i d , according to Thomson, 1968). 

Substratum/Habitat: t e r r i co lous ; co l lec ted among moss. 

Selected Specimen: 4996. 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted once in the northern 

part of the CDFD subzone at a maritime s i t e , not co l lec ted in the adjacent 

zones. 

World D is t r i bu t i on : circumboreal in the Northern Hemisphere (Ah t i , 1977); 

also reported from New Zealand (Martin & C h i l d , 1972), Aus t ra l i a (Weber & 

Wetmore, 1972), and Argentina (Grass i , 1952) in the Southern Hemisphere. 

Remarks: There were two very s l i gh t cup- l ike structures produced in the 

lone co l l ec t i on which were perforate. Ax i l s near the basal branches were not 

perforate. However, th is condi t ion of the perforate cups, combined with the 

more noticeable ve r t i ca l podentia! cracks,would key the local material to 

C_. fa r inacea, which i s known from Alaska (Krog, 1968), i f i t were not for the 
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lack of,-ursol ic ac id . A co l l ec t i on of C_. cornuta from Tsawassen, near 

Vancouver, which was iden t i f i ed by T. Ahti , a lso possessed several cups, the 

older of which were perforate. 

CLADONIA ECMQCYNA Le igh t . , Ann. Mag. Nat. H i s t . , ser . 3, 18:406. 1866. 

Primary tha l lus squamulose. Squamules scarce, + disappearing. 

Secondary tha l lus podet iate. Podet'ua 2-5 cm high, 0.9-1.5 mm wide, + 

unbranched, squamules absent or scattered on lower and mid-parts of podentia; 

tapering to + sharp po in ts , cupless in the local co l lec t ions (see below); 

podentia surface smooth, + shiny, below with algae often c lus te red , in some 

cases becoming dispersed-areolate, espec ia l l y near ap ices, and here the 

exposed medullary t issue + l i g h t l y pruinose; ol ive-brown, o l i ve -g rey , b lu i sh -

grey, purpl ish grey. 

Apothecia and pycnidia not observed. 

Spot Tests: tha l lus P+ orange-red, K+ yel low. 

Substratum/Habi ta t : t e r r i co l ous ; co l lec ted among moss at exposed, inland 

loca t ions . 

Selected Specimens: 4671, 5509. 

Local Abundance and D is t r i bu t i on : infrequent; co l lec ted at in land, higher 

elevat ions (above 260 m) at exposed locat ions both inside the CDFD subzone and 

in the adjacent zones. 

World D is t r i bu t ion : C_. ecmocyna sens, l a t . i s probably c i rcumarct ic-

alpine in the Northern Hemisphere plus present in the Andes and Patagonia in 

South America and Aus t ra l ia in the Southern Hemisphere (Ah t i , 1980a). Ahti 

has expressed some reservat ion about i t being continuously circumpolar 

suggesting that i t may be oceanic and absent from continental areas, except 

from alpine l o c a l i t i e s . 

Remarks: Ahti (1980a) divided C_. ecmocyna into two subspecies, subsp. 



intermedia (Robbins) Ahti and subsp. ecmocyna. The l a t t e r is characterized 

by 6-10 cm t a l l podetia that are not regular ly scyphiferous and with squamu

les lacking or scarce. It i s essen t ia l l y an a rc t i c -a lp ine s o i l taxon found 

in northern Europe, North America, and Aus t ra l i a . It i s not known with cer

ta in ty from B r i t i s h Columbia although i t s presence i s predicted in the north

ernmost par ts. Subsp. intermedia has 3-6 cm t a l l podetia that are both 

r i ch l y scyphiferous and squamulose. It i s more common on s o i l and decaying 

wood in forest and alpine areas of western North America. Despite the lack 

of cups, th is i s the subspecies into which the local material f a l l s . 

C_. ecmocyna can be separated from the local C_. g r a c i l i s by the presence 

of atranorin (K+ ins tant ly c lear yel low) as well as the "pruinose and dul l 

(never glossy) sur face, the mineral-grey colour of the l i v i n g par t , and the 

ochraceous yel low colour of the dead part" (Ah t i , 1980a) which in fresh mat

e r i a l is K+ purp l i sh . 

Author c i t a t i on fol lows Ahti (1978, 1980a). 

CLADONIA FIMBRIATA (L.) F r . , L i ch . Eur. Ref . :222. 1831. 

Lichen f imbriatus L . , Sp. P I . : 1 1 5 2 . 1753. 

Primary tha l lus squamulose. Squamules abundant to scarce, sma l l , usual ly 

crowded, + sorediate on the margins. 

Secondary tha l lus 'podetiate. Podetia unbranched, 0.8-2.0 cm t a l l , 

0.5-1,5(-2.0) mm wide, f l a r i ng moderately to rapid ly near the apex to form a 

cup; cups 2-4(-6) mm wide, closed with even margin or sometimes dentate, 

occasional ly p ro l i f e ra t i ng from the margin; squamules absent, or small ones 

occasional near base; ent i re podetu ' i nc lud ing i n te r i o r of cup covered in far 

inose sored ia , becoming decort icate a f ter soredia are l o s t ; green, greyish 

o l i v e , or o l i ve grey. 

Apothecia uncommon, terminal on subulate p ro l i fe ra t ions from rim of cup 
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or sesst le on r im, 2-3 mm wide. Disc l i gh t brown. Spores 8 per ascus, hya

l i n e , e l l i p s o i d , 8-10 X 2-2.5 um. 

Pycnidia not common, b lack, on rim of cup. 

Spot Tests: tha l lus P+ red, K- (or + sordid ye l low) . 

Substratum/Habitat: te r r ico lous and l i gn i co lous ; on s o i l or among moss, 

also among moss at the base of trees and over stumps. 

Selected Specimens: 209, 514. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone and adjacent zones, at both maritime and inland s i t e s . 

World D is t r i bu t i on : (circumboreal-)circumtemperate in the Northern Hemi

sphere; also reported from New Zealand (Martin & C h i l d , 1972), Aus t ra l ia 

(Weber & Wetmore, 1972), and Argentina (Grass i , 1950) in the Southern Hemis

phere previously considered cosmopolitan based on a broader de f i n i t i on of 

the species (Thomson, 1967c). 

Remarks: C_. f imbr iata i s s im i la r to £ . coniocraea sens. 1 a t . ,bu t the 

former has a d i s t i n c t l y f la red cup and i s en t i re l y covered in soredia. 

CLADONIA GRACILIS (L.) W i l l d . , F l . Bero l . :363. 1787. 

Lichen g r a c i l i s L . , Spec. PI . :1152. 1753. 

Primary tha l lus squamulose. Squamules disappearing or pers is tent only 

around the podentia. 

Secondary tha l lus podet iate. Podetia 2-4(-7) cm t a l l , 1-1.5 mm wide, 

f l a r i ng abruptly near the top to form cups or occasional ly without cups; cups 

2-5(-9) mm wide, not perforate although the external .sur face of the cups is 

often minutely cracked; frequently p ro l i f e ra t i ng from the margin of the cups; 

squamules scarce to abundant on podetCa- and cups, sometimes absent; surface 

commonly smooth or the algae c lustered to form s l i gh t a reo les , + g lossy; 

green, greyish o l i v e , o l i ve brown, with the i n te r i o r of the cups often darker, 
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basal areas completely blackened or not blackened at a l l . 

Apothecia common, borne on p ro l i f e ra t i on from the margins of the cups or 

replacing or great ly d is to r t ing cups, 0.8-6.0 mm wide. Disc l i gh t to dark 

brown, usual ly convex. Spores 8 per ascus, hya l ine, narrowly e l l i p s o i d , 

8-9 X 2-2.5 urn. 

Pycnidia usual ly present, abundant, sess i l e on rim of cup or on shor t , 

stubby pro jec t ions; black. 

Spot Tests: tha l lus P+ red, K- (or + sordid ye l low) . 

Substratum/Habi ta t : t e r r i co l ous ; on s o i l usual ly among moss, occasional ly 

on ro t t ing logs. 

Local Abundance and D is t r i bu t i on : frequent; espec ia l l y concentrated on 

the western boundary and in the northern part of the CDFD subzone,commonly at 

inland or exposed s i t e s ; more common in the adjacent zones. 

World D is t r i bu t i on : circumboreal (-circumtemperate) in the Northern 

Hemisphere (Ah t i , 1980a). 

Remarks: The local material f a l l s wi thin subsp. turbinata (Ach.) Ahti 

which i s the most widespread of the subspecies. In subsp. turbinata most of 

the podetia become f a i r l y large cupped and are shor ter , s touter , and often 

squamulose compared to the other subspecies. 

£ . g r a c i l i s i s morphologically s im i la r to C_. ecmocyna. See that species 

for comments. Ahti (1980a)pointed out that i t can be confused with C_. c e r v i -

cornis subsp. v e r t i c i l l a ta and iC. phyllophora although both of the las t two 

species lack the smoother, glossy surface of £ . g r a c i l i s . Indeed, two of the 

local co l lec t ions of C. g r a c i l i s had central p ro l i f e ra t i ons , which in most 

keys would resu l t in the i r i den t i f i ca t i on as £ . cerv icorn is subsp. v e r t i c i l l - 

a ta . 

Two co l lec t ions from exposed h i l l t o p s i tes were unusual in the i r smallness 

( < 2 cm) as well as a s l i g h t l y a typ ica l colourat ion compared to the usual 



C.. g r a c i l i s co l l ec t i ons . It may represent an undescribed taxon (Ah t i , pers. 

comm.) The problem requires fur ther study. 

CLADONIA HERREI Fink ex Hedrick, Mycologia 26:157. 1934. 

Primary tha l lus squamulose. Squamules up to 8 mm long, d i g i t a t e , a few 

scattered around the podetia '.or disappearing. 

Secondary tha l lus podetiate, Podetia up to 10 cm t a l l , 1-1.5 mm wide, 

terete at base; cupless; ramifying towards the apices, in s t e r i l e condi t ion, 

(unusual) branching isotomic dichotomous with few branches, in f e r t i l e condi

t ion (usual) then branching tending towards anisotomic dichotomous with 

branching then usual ly abundant, with pycnidia the branching ranging from i s o 

tomic dichotomous to more often in whorls; a x i l s usual ly open with edges i n -

r o l l e d ; upper parts of f e r t i l e • podetia. lacerate along the adaxial side of the 

major and minor branches with branches becoming f la t tened , lacerat ions + i n 

creasing towards the ap ices; surface of the podetia > varying from + smooth 

with f ine cracks that become separated into thin areoles leaving the in te r 

s t i ces i n i t i a l l y white pruinose or webby (see fol lowing) or , espec ia l l y i f 

the areoles are th icker or verruculose, then the edges ra is ing up and minutely 

squamulose throughout the ent i re .podetion,.,; squamules usual ly present, few 

towards the apices increasing towards the base, in some forms very abundant 

and la rge; in l i gh t coloured forms the exposed white in te rs t i ces c lear towards 

the base, becoming the + shiny, transparent car t i lag inous inner medullary 

layer , which is also v i s i b l e through the lacera t ions ; in darker coloured forms 

the exposed inner medulla usual ly browns fas ter towards the base than the 

surrounding areoles and in the few dying basal portions observed turns black 

f i r s t , creat ing a spotted e f f ec t ; pale greenish, greenish-brown, to brown in 

exposed forms, sometimes var iegated. 

Apothecia common, abundant, in groups at the ap ices, usual ly one per 



branchlet, 0 .2 -0 .7 ( - l .5 ) mm wide. Disc l i gh t brown, sometimes medium 

(reddish-)brown, occasional ly blackened; very convex, + t ranslucent , usual ly 

smooth, sometimes conglomerate or tuberculate, not perforate. Spores 8 per 

ascus, 12-13 X 2.5-3 urn. 

Pycnidia not uncommon, on lower branches of f e r t i l e podeti.a or more 

commonly apical on podetia. lacking apothecia; one per branchlet, in whorls or 

grouped branchelets; obovoid; black. 

Spot Tests: tha l lus P+ red, K+ sordid yel low. 

Substratum/Habitat: t e r r i co l ous ; on the ground among mosses or over 

ro t t ing logs espec ia l l y in shaded or p a r t i a l l y shaded loca t ions . 

Selected Specimens: 206, 2676. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone and adjacent zones. 

World D is t r i bu t i on : western North American endemic; described from 

C a l i f o r n i a . 

Remarks: The exact status of C.. herrei i s uncertain. It f a l l s between 

C. furcata and C_. mult i formis with some forms coming close to £. scabr iuscu la . 

The C_. furcata group i s in need of rev is ion and the f i na l placement of 

C. herrei must await such a study. 

The local material seems c losest to , yet decidedly sep rate from, 

C_. mul t i formis. The l a t t e r i n i t i a l l y produces well-formed cups that may 

secondari ly p ro l i f e ra te to form more cups or ramifying subcy l indr ica l 

branches ( M e r r i l l , 1909). It i s the secondari ly produced branches of 

£ . mult i formis that C_. herrei resembles, espec ia l l y the f e r t i l e forms. The 

local material never produces cups, only s l i gh t d i l a t i ons of the a x i l s which 

are not at a l l cup - l i ke . Thomson (1967c) stated that the most charac te r i s t i c 

feature of £ . mult i formis i s the s i e v e - l i k e perforat ion membranes formed i n 

side the cups. The lacerat ions of the podentia in C_. h e r r e i , occurring 



pr imar i ly on the f e r t i l e podentia, are not s i eve - l i ke although when frequent 

with thin co r t i ca l and/or medullary connections they can appear ladder - l i ke 

but these occur only at the internodes. Evans (1909) emphasized that the 

apothecia are often perforate in C_. mul t i formis , a condit ion not observed in 

C. he r re i . He also described the cortex as continuous or areolate. Yoshi-

mura (1968a) also described the cortex as continuous. The cortex of . . 

C_. he r re i , on the other hand, was described as "subcontinuous to chinky or 

rough and subareolate" (Hedrick, 1934). Indeed the local material never has 

a continuous cortex and the s t e r i l e podentia even have a decidedly rougher 

sur face, and combined with the tendency towards isotomic dichotomies, strongly 

resemble scabr iuscu la . However, the co r t i ca l roughness occurs throughout 

the podet'ra ,and,an i s id ia te -so red ia te condit ion never develops in the apical 

portions as i s charac te r i s t i c of C_. scabr iuscu la . In the local C_. herrei 

even the ' s t e r i l e ' podetva t y p i c a l l y have abundant pycnidia and a few 

apothecia are also often present. 

CL furcata i s usual ly described as having a smooth cortex so i t i s also 

unl ike the local material in that character. £ . herrei has a strong resembl

ance to £ . furcata var. furcata f. f i s s a (sensu Thomson, 1967c) which has 

branches strongly s p l i t lengthwise and t yp i ca l l y in f e r t i l e condi t ion. Most 

of the local C_. herrei was abundantly f e r t i l e , a condit ion in which both 

C_. furcata and C_. scabriuscula are rare ly found. 

It should be noted that Yoshimura (1968a) reduced C_. herrei to synonymy 

with C. mul t i formis. (This suggests that C_. herrei could be amphi-Paci f ic . ) 

Tucker and Jordan (1978) followed th is synonymy in the i r Catalog of Ca l i f o rn ia  

Lichens. However, the loca l material seems d i s t i n c t from C_. mult i formis as 

well as £ . scabriuscula and C_. furcata and so has been kept separate as 

C. he r re i . Its f i na l d i spos i t i on , however, awaits rev is ion of the C_. furcata 

group. 



C. herrei i s reported here as new to the province. Ea r l i e r reports of 

C. mult i formis and C. furcata from coastal B r i t i s h Columbia are ac tua l ly th is 

species. £ . furcata i s not known with cer ta in ty from the province; 

C-. mult i formis is known to occur in the i n t e r i o r . 

CLADONIA MACILENTA Hoffm., Deutschl. F l . 2:126. 1796. 

Primary tha l lus squamulose. Squamules occasional ly few but usual ly 

abundant, often sorediate. 

Secondary tha l lus podet iate. Podetia, 7-20 mm high, 0.5-1.0(-2.0) mm 

wide, subulate, without cups; cor t i ca te at base with remainder of podetia 

covered in far inose sored ia ; occasional ly with basal squamules; medium grey, 

ye l lowish glaucous grey. 

Apothecia common, usual ly present, terminal , s ingle or severa l , 0.6-2.6 

mm wide. Disc red, usual ly convex, often cracked or contorted. Spores 8 per 

ascus, hya l ine , e l l i p s o i d , 10-11 X 3 urn. 

Pycnidia common, often present; on primary squamules or occasional ly 

terminal on podetia ; black with a red o s t i o l e . 

Spot Tests: tha l lus P+ orange, K+ yel low. 

Substratum/Habi ta t : cor t ico lous and l i gn i co l ous ; confined to the base of 

l i v i n g trees when co r t i co lous , more abundant on ro t t ing wood, espec ia l l y con

i f e r stumps and logs. 

Selected Specimens: 382, 2882. 

Local Abundance and D is t r i bu t i on : (circumboreal-)circumtemperate in the 

Northern Hemisphere (Ah t i , 1964); a lso reported from New Zealand (Martin & 

C h i l d , 1972), Aus t ra l i a (Weber & Wetmore, 1972), and Argentina (Grass i , 1950) 

in the Southern Hemisphere. 

Remarks: £ . the iophi la Asah. has been reported from Sal tspr ing Island 

(Bird & B i r d , 1973). It contains usnic acid while C_. macilenta s . s t r . does 
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not. C- ' the ioph i la has been treated as a subspecies of C_. macilenta 

(Thomson, 1967c; Evans, 1955), included in £ . f l abe l l i f o rm i s (Floerke) Vain. 

(=C. polydactyla) (Asahina, 1970, 1971), and separated as i t s own species 

(Yoshimura, 1968a; A h t i , 1974). Ahti (1974) pointed out C. the iophi la and 

C_. vulcani were the same species, with the l a t t e r being the e a r l i e r , and 

therefore cor rec t , name. In eastern A s i a , from which both species were des

c r ibed , the habitat i s almost exc lus ive ly in the immediate v i c i n i t y of hot 

springs while the habitat of the C_. theiophi l a reported from Washington and 

B r i t i s h Columbia i s l ign ico lous or cor t ico lous at the base of t rees. The 

ident i ty of the local taxon included in C_. vulcani requires further study. 

Besides i t s possession of usnic a c i d , C. vulcani d i f f e rs from 

C_. macilenta in i t s frequent f e r t i l i t y and in the t a l l e r , more branched 

podentia. 

CLADONIA PHYLL0PH0RA Ehrh. ex Hoffm., Deutschl. F l . 2:123. 1796. 

Cladonia degenerans (Floerke) Spreng., Syst . Veg. 4:273. 1827. 

Primary tha l lus squamulose. Squamules few, disappearing. 

Secondary tha l lus podet iate. Podetia 3.5-8 cm high, 0.5-1.75 mm wide, 

forming cups; cups 1-2 mm wide or larger and very i r r egu la r , the sides 

occasional ly i r regu la r l y s p l i t with the occasional break inside the cup but 

otherwise imperforate; several to many p ro l i fe ra t ions a r i s i ng from the cup 

margins, forming new cups or not; cortex of grouped to scattered areoles 

which are +_dull, sometimes appearing arachnoid with exposed medulla white and 

f ib rous , darkening s l i g h t l y to blackening before the areoles espec ia l l y at the 

base; squamules scattered along the podentia; pale grey, pale o l i ve-grey . 

Apothecia occas iona l , terminal or on project ions from rim of cup, up to 

2 mm wide. Disc l i gh t to medium brown, convex. Spores not observed. 

Pycnidia on subulate project ions from cup rim or d i r ec t l y on rim of cup; 



brown to : b lack . 

Spot Tests: tha l lus P+ red, K-. 

Substratum/Habi ta t : t e r r i co l ous ; co l lec ted among moss and Se lag ine l la 

over exposed rock. 

Selected Specimens: 3923, UBC-L 3130. 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted only in the southern 

part of the CDFD subzone, once inland at higher elevat ion and once at a mari

time loca t i on ; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : -,circumboreal in the Northern Hemisphere (Ah t i , 1977); 

also reported as C_. degenerans from New Zealand (Mart in, 1966), Aus t ra l i a 

(Weber & Wetmore, 1972) and Argentina (Grass i , 1950) in the Southern Hemi-

shpere. 

Remarks: The appearance of the podentia surface i s best described as 

' cha l ky ' . 

CLADONIA PYXIDATA (L.) Hoffm., Deutschl. F l . 2:121. 1796. 

Lichen pyxidatus L . , Sp. PI . 2:1151. 1753. 

Primary tha l lus squamulose. Squamules small and compact, up to 8 mm long, 

i r regu la r l y lobed, quite t h i ck , esorediate, pers is tent . 

Secondary tha l lus .podetiate. PodeUa 0.8-1.6 cm h igh, 0.75-1.0 mm 

wide, f l a r i n g into cups; cups 3-4 mm wide, the margins even or more commonly 

with stubby marginal p ro l i f e ra t i ons ; covered with contiguous to dispersed 

verruculose areo les ; + a few basal squamules; o l i ve grey, pale g rey i sh -o l i ve , 

green, to yel lowish glaucous. 

Apothecia common, numerous on short subulate p ro l i fe ra t ions from margin 

of cup, 0.5-2.2 mm wide. Disc l i gh t to medium brown, becoming very convex and 

s p l i t . Spores 8 per ascus, hya l ine , e l l i p s o i d , 10-13 X 2.5-3 urn. 

Pycnidia not observed. 
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Spot Tests: tha l lus K-, P+ red. 

Substratum/Habitat: te r r ico lous and l i gn i co lous ; co l lec ted + d i r ec t l y on 

so i l and also on wood ly ing on the ground. 

Selected Specimens: 360, 1105. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone and adjacent zones. 

World D is t r i bu t i on : (circumarctic-)circumboreal(-circumtemperate) in the 

Northern Hemisphere; also reported from New Zealand (Mart in, 1966), Aus t ra l ia 

(Weber & Wetmore, 1972), and Argentina (Grass i , 1950) in the Southern Hemi

sphere. 

CLADONIA SQUAMOSA (Scop.) Hoffm., Deutsch l .F l . 2:125. 1796. 

Lichen squamosus Scop. , F l . Cam. ed. 2 . , 2:368. 1772. 

Cladonia subsquamosa (Nyl.) V a i n . , Acta Soc. F. F l . Fenn. 4:445. 1887. 

Primary tha l lus squamulose. Squamules d ig i t a te l y lobed, inc ised and 

elongated, up to 6 mm, + ascending, esorediate; presis tent or disappearing. 

Secondary tha l lus podet iate. Podetia 1.5-5 cm h igh, 0.9-2.0 mm wide, 

subulate or forming cups; cups narrow, shal low, open, with one or more pro

l i f e r a t i o n s from margin, p ro l i fe ra t ions often short and rimming cup; squamules 

abundant, i nc i sed , small to la rge , covering most of podentia or + res t r i c ted 

to one s ide ; surface occasional ly with dispersed, often verruculose areo les , 

more often becoming ecor t icate over large areas with commonly whi te, sometimes 

browning, medullary t issue showing; white, pale grey, pale o l i ve buff. 

Apothecia common, terminal in groups, on short p ro l i fe ra t ions from rim of 

cup or d i r ec t l y on cup, 0.4-1.3 mm wide. Disc l i gh t to dark brown, f i n a l l y 

convex. Spores 8 per ascus, hya l ine , 10-12 X 2.5 um. 

Pycnidia terminal ; on rim of cup, brown or black. 

Spot Tests: tha l lus P - , C - , UV+ white (2 specimens); tha l lus P+ orange, 



K+ ye l low, UV- (41 specimens). 

Substratum/Habitat: te r r ico lous and l i gn i co lous ; co l lec ted among moss and 

Se lag ine l la on thin s o i l over bedrock, also on stumps, logs , and fence posts. 

Selected Specimens: 351, 5526. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone at both inland and maritime s i t e s ; a lso in adjacent zones. 

World D i s t r i bu t i on : circumboreal in the Northern Hemisphere; also report

ed from New Zealand (Mart in, 1966), Aus t ra l i a (Weber & Wetmore, 1972), and 

Argentina (Grass i , 1950) in the Southern Hemisphere. 

Remarks: There are two va r ie t ies of C. squamosa present among the local 

mater ia l , var. squamosa containing squamatic acid (P - , K-, UV+) and var. 

subsquamosa containing thamnolic acid (P+, K+, UV-). P r a c t i c a l l y a l l the mat

e r i a l co l lec ted was var. subsquamosa; var. squamosa was co l lec ted in the ad

jacent CDFW subzone but not in the CDFD subzone. C_. squamosa var. subsquamosa 

has often been treated at the species level but since morphological di f ferences 

are l ack ing , Ahti (1978) believed that the chemical d i f ference may be of l i t t l e 

taxonomic or evolut ionary s ign i f i cance and, therefore, i t i s better treated as 

a chemical s t ra in of C_. squamosa. Ahti (op. c i t . ) stated that the nomen

c lature and taxonomy of var. subsquamosa is extremely complicated and an e p i 

thet change probably w i l l be needed in the future. 

In the local material the uneven p ro l i f e ra t i on from the small cup causes 

d i s to r t i on un t i l the cup resembles more of a gaping hole in the podeita . 

Again, when apothecia are abundant, the podetia. appear d is tor ted so that cups 

are not eas i l y i den t i f i ed although perforat ions of the ' a x i l s ' s t i l l e x i s t . 

CLADONIA SUBULATA (L.) Wigg, Prim. F l . Holsat. :90.1780. 

Lichen subulatus L . , Sp. P l . :1153 . 1753. 

Primary tha l lus squamulose. Squamules few or disappearing. 



Secondary tha l lus .jpodetiate. Podetia : 2-4(-5) cm high, 1.0-1.8 mm wide, 

subulate or more commonly cup forming; cups c losed, 1.5-6.0 mm wide, often 

sloped or i r r egu la r , dentate with several marginal p ro l i fe ra t ions which in 

some cases form small cups; ent i re surface including i n t e r i o r of cups f a r i 

nose sorediate becoming decor t ica te ; squamules basal or absent; sorediate 

areas buff to yel low-grey, ecor t icate areas white-grey. 

Apothecia and pycnidia not observed. According to Thomson (1967c) the 

apothecia are ra re , brown or reddish-brown, sess i l e on the margins of cups or 

s t i p i t a t e on the margins or terminal on the subulate podeUa. : ; pycnidia also 

on the margins of the cups or topping the podetia ,. 

Spot Tests: tha l lus P+ red, K-. 

Substratum/Habitat: t e r r i co l ous ; co l lec ted once on s o i l among mosses. 

Selected Specimen: 1590. 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted once inland at a higher 

elevat ion (300 m) in the southern part of the CDFD subzone, not co l lec ted in 

the adjacent zones. 

World D is t r i bu t i on : (circumarct ic-)circumboreal in the Northern Hemi

sphere; also reported from New Zealand (Martin & C h i l d , 1972) in the Southern 

Hemisphere. 

Remarks: The s ing le local co l l ec t i on was at f i r s t re luc tant ly referred to 

£ . f imbr iata because of i t s d i s t i n c t cups and the far inose soredia. However, 

the large s ize plus abundant marginal p ro l i fe ra t ions f i n a l l y led to ... 

subulata. Because of the cups, i t w i l l not key out as th is species in 

Thomson (1967c), a problem already pointed out by Ahti (1968). 

This specimen also i s s im i la r to some forms of CL coniocraea s . l a t . , 

namely the IC. ochrochlora forms, but the cups are not cor t i ca te as in that 

species. 



C_. 'subulata can grow much larger than the s ing le local c o l l e c t i o n , up to 

10 cm according to Thomson (1967c). He described, the colorat ion as "white to 

ashy or pale glaucescent or with brownish var iegat ion", and i t i s on the l a rg 

er s ize and colour that he separated C_. subulata from the £ . coniocraea s . 

l a t . group. 

CLADONIA TRANSCENDENS (Vain.) V a i n . , Nouv. Arch. Mus. H is t . Nat. I I I . 10:262. 

1898. 

Cladonia c o r a l ! i f e r a var. transcendens .Va in . , Acta Soc. F. F l . Fenn. 4:179. 

1887. 

Primary tha l lus squamulose. Squamules few to abundant, elongate, d i g i 

ta te , up to 9 mm long; usual ly pers is tent . 

Secondary tha l lus ,.:poAe.tiate. Podetia l -2(-4) cm high, 1.0-1.5(-2.0) 

mm wide, general ly forming i r regu la r cups.; cups sma l l , many times not well 

formed, c losed, p ro l i f e ra t i ng marginal ly ; completely or p a r t i a l l y covered in 

far inose soredia which may become s l i g h t l y granular, the ins ide of cups some

times remaining co r t i ca te ; squamules absent or basal or occasional ly small 

and scattered along podetia ; pale green, o l i ve buf f , ye l lowish glaucous, 

ye l low, with the base of podetia and the bases of the primary squamules 

often more golden yel low. 

Apothecia abundant, usual ly present, s ing le to more commonly several 

sess i l e on cup margin or on short marginal p ro l i f e ra t i ons , 1.0-3.5 mm wide. 

Disc plane to convex, red. Spores 8 per ascus, hya l ine , e l l i p s o i d , 10-12 X 3 

urn. 

Pycnidia not observed. According to Thomson (1968) the pycnidia are 

terminal on subulate podetia and p ro l i fe ra t ions or on the margins of the 

cups. 
Spot Tests: tha l lus P+ yel low-orange, K+ yel low. 



Substratum/Habitat: te r r ico lous or l i gn i co lous , among moss on ro t t ing 

wood or soil /wood combinations. 

Selected Specimens: 210, 5032. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone, not co l lec ted in the adjacent zones during the present study 

but reported as present in these zones by Evans (1951). 

World D is t r i bu t i on : western North American endemic; from Ca l i f o rn ia to 

Alaska, essen t ia l l y coas ta l ; reports of th is species from eastern Asia refer 

to another species. 

Remarks: The local material has soredia that can be quite far inose while 

£. transcendens i s described as t yp i ca l l y having granulose soredia that grade 

into i s i d i o i d s t ructures. However, as Evans (1951) pointed out, there is 

quite a wide var ia t ion displayed in th is spec ies, with large areas of the 

podentia sometimes being cor t ica te or not, cups present or podetia only sub

u la te , and squamules absent to very large and abundant. 

C_. transcendens, therefore, can resemble C. polydactyla (Floerke) 

Spreng. as the l a t t e r also has granulose soredia and thamnolic acid (P+ 

yel low-orange, K+ yellow) although i t lacks the usnic acid and b e l l i d i f l o r i n 

reported as accessory in the former (Krog, 1968). C. polydactyla has been 

reported from Goldstream in the study area (Evans, 1951) on the basis of 

l i t e ra tu re reports which may well be references to C_. transcendens or the 

fol lowing spec ies, since C. polydactyla s . s t r . i s now thought to be r e s t r i c t 

ed to Europe (T^nsberg & A h t i , 1980). £ . umbricola T0nsb. & Ahti i s a red 

f ru i ted Cladonia with shor t , narrowly-scyphous podetia that are far inose 

sorediate and contain squamatic acid ( P - , K-, UV+). This species has been 

co l lec ted in the adjacent CDFW subzone, near Campbell River on Vancouver 

Is land. 



CLADONIA UNCIALIS (L.) Wigg, Prim. F l . Ho lsa t . :90 . 1780. 

Lichen uncial i s L . , Sp. PI . :1153. 1753. 

Primary tha l lus not observed. 

Secondary tha l lus f r u t i cose , pddet iate. Podetia fragmenting read i l y , 

1.5-4.0(-6) cm high, (0.6-)0.8-2.4 mm wide, wider at nodes which tend to be 

i n f l a t e d , branching isotomic dichotomous to polychotomous, internodes shor t , 

forming quite dense, entangled tuf ts or mats; ax i l s occasional ly per forate; 

apices abruptly pointed, wide spreading; esquamulate; surface co r t i ca te , matt 

to s l i g h t l y shiny, smooth to i r r egu la r l y verruculose with algae grouped in 

greenish areo les; o l i ve buff , pale yel low-green, yel lowish glaucous, ye l low, 

with the apices often browning. 

Apothecia rare , observed once, terminal in groups, 0.3-0.8 mm wide. 

Disc round and l i gh t brown at f i r s t , then becoming f lexuous, s l i g h t l y con

cave and dark brown. Hymenium 25-30 urn h igh; epithecium orange-brown; spores 

simple, narrowly e l l i p s o i d , 8-10 X 2.5-3 urn. 

Pycnidia common, abundant, terminal , dark brown. 

Spot Tests: tha l lus K-, P- . 

Substratum/Habi ta t : t e r r i co l ous ; co l lec ted in exposed locat ions among 

moss over th in s o i l or apparently + d i r ec t l y on rock. 

Selected Specimens: 2148, 4961. 

Local Abundance and D is t r i bu t i on : occas iona l ; at i n land , exposed loca

t i ons , espec ia l ly at higher e levat ions , although also occasional ly at mari

time locat ions in both the CDFD subzone and adjacent zones, however, not 

co l lec ted on most of the Gulf Is lands. 

World D is t r i bu t ion : (circumarct ic-)circumboreal (Ah t i , 1964, 1977) in 

the Northern Hemisphere; also reported from New Zealand (Martin & C h i l d , 

1972) and Aus t ra l i a (Weber & Wetmore, 1972) in the Southern Hemisphere. 



CLADONIA VERRUCULOSA (Vain.) A h t i , Bryologist 81:336. 1978. 

Cladonia p i tyrea var. verruculosa V a i n . , Acta Soc. Fauna F l . Fenn. 10:355. 

1894. 

Primary tha l lus squamulose. Squamules few and scattered to + 

disappearing. 

Secondary tha l lus f r u t i cose , podet iate. Podetia 2.2-7.0(-8.0) cm 

high, 0.7-1.4 mm wide, subulate or forming narrow cups which may p ro l i f e ra te 

marginally or sometimes even c e n t r a l l y , with both forms also often branching 

mid-podetia causing the old podetia to be def lected nearly pa ra l le l to the 

ground, and sometimes continuing to branch; cups 2.0-3.5 mm wide, c losed; 

surface mainly decort icate with scattered to abundant, continuous granular 

soredia , becoming far inose sorediate ap i ca l l y in some subulate podetia , the 

i n t e r i o r and outside of the cups often cor t i ca te and covered in crowded, 

granular areo les; squamules absent, or a few basa l l y , or scattered up the 

length of the podetia ., often in or around the cups; pale o l i ve buf f , o l i ve 

brown, clove brown, yel lowish glaucous, l i gh t o l i ve grey, often whit ish in 

young podetia , the decort icate areas of the podetia browning with the newly 

exposed areas being wh i t i sh . 

Apothecia occas iona l , on rim of cups, 0.5-2.5 mm wide. Disc l i gh t to 

medium brown. Spores not observed. 

Pycnidia not observed. 

Spot Tests: tha l lus P+ red, K-. 

Substratum/Habitat: t e r r i co l ous ; d i r ec t l y on s o i l or among mosses, often 

in disturbed areas or exposed loca t ions . 

Selected Specimens: 2566, 5433. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone at both inland and maritime s i t e s , present but not as common in 
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the adjacent zones. 

World D i s t r i bu t i on : western North American endemic (Ah t i , 1978). 

Remarks: C. verruculosa is s im i la r in appearance to C_. re i Shaer. 

(= C_. nemoxyna (Ach.) Arn.) d i f f e r i ng in a number of small morphological 

characters as well as the absence of homosekikaic acid which is present in the 

l a t t e r . There is also some s i m i l a r i t y to C_. decort icata (Floerke) Spreng., 

which, however, does form cups and lacks fumarprotocetraric acid (P - ) . An 

i l l u s t r a t i o n of C. decort icata in Thomson (1967c, plate 8, No. 42) of a 

Macoun co l l ec t i on from Vancouver Island i s undoubtedly £. verruculosa. It is 

almost ident ica l with the photograph in Ahti (1978) which very c lea r l y i l l u s 

t rates the rather wide morphological var ia t ion present in the species. 

COLLEMA Wigg. 

Thallus usual ly f o l i o s e ; homoiomerous, ecor t i ca te , gelat inous. Lobes 

narrow to broad, var ious ly developed, often wr ink led, with or without i s i d i a 

or lobu les , containing the blue-green alga Nostoc; dark olive-brown to black. 

Ascocarp an apothecium, laminal or marginal. Thal l ine margin present, 

occasional ly excluded in very old ascocarps. 'Disc plane, red or reddish-

brown. Spores (4-)8 per ascus, septate or muriform, e l l i p s o i d to ac i cu la r , 

hyal ine. 

Cor t ico lous, t e r r i co lous , and saxicolous (often ca l c i co lous ) . 

References: Degelius (1954, 1974). 

1. Thal lus i s i d i a t e 2 
1. Thal lus not i s i d i a t e 4 

2. I s i d i a c y l i n d r i c a l - c o r a l l o i d C. FURFURACEUM 

2. I s i d ia globular 3 
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3. Thallus pustulate or r idged; cor t ico lous C. NIGRESCENS 

3. Thallus + plane, not pustulate or r idged; saxicolous C. TUNIFORME 

4. Thallus ridged and pustu late; usual ly 
co r t i co lous ; spores septate C. NIGRESCENS 

4. Thallus + plane; saxicolous at maritime 
s i t e s ; spores submuriform C. FECUNDUM 

COLLEMA FECUNDUM Degel . , Bot. Not. 132:569. 1979. 

Thallus f o l i o s e , 1.5-2 cm broad. Lobes moderately to deeply indented, 

l -2(-3) mm wide, + appressed at center with margins ent i re and ascending, 

often imbr icate; 60-95 urn th i ck ; b lack, dark grey, l i gh te r below. 

Apothecia common, abundant, usual ly crowded, 0.3-0.5 mm wide. Thal l ine 

margin present, en t i r e , becoming s l i g h t l y excluded with are; proper margin 

often s l i g h t l y v i s i b l e between d isc and tha l l i ne margin, l i gh t coloured. Disc 

reddish-brown, concave to plane, epruinose. Hymenium 120-130 urn h igh; e p i 

thecium l i gh t orange. Spores 8 per ascus, hya l ine , e l l i p s o i d with d i s t i n c t l y 

pointed ends, 3-(-5) septate l a t i t u d i n a l l y , 0-1 septate long i tud ina l l y with 

central c e l l s always septate, 18-30 X 8-13 pm. 

Pycnidia not observed. 

Spot Tests: none. 

Substratum/Habitat: sax ico lous; on noncalcareous sandstones and conglom

erates , also once on igneous rock, in the supra l i t t o ra l zone, often shaded. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone at maritime s i t e s ; not co l lec ted in the adjacent zones (see 

Figure 15). 

World D is t r i bu t i on : western North American endemic; coas ta l ; current ly 

known from Washington to the Queen Charlotte Is lands, B r i t i s h Columbia 

(Degel ius, 1979). 





Remarks: The type was selected from material co l lec ted during the present 

study. The locus c lass icus i s Narvaez Bay on Saturna Is land. Col lect ions of 

C_. fecundum from the Queen Charlotte Islands were mentioned under C. novoze- 

landicum Degel. in Degelius (1974). The l a t t e r i s an i s i d i a t e species from 

the Southern Hemisphere. 

£ . fecundum has a very th in tha l lus compared with most Collema species. 

This gives i t a membranous appearance; in the f i e l d i t i s more reminiscent of 

a Leptogium species. 

COLLEMA FURFURACEUM (Arn.) Du R i e t z , Ark. Bot. 22A(13):3. 1929. 

Synechoblastus nigrescens a) furfuraceum A r n . , Flora 64:115. 1881. 

Thal lus f o l i o s e , 1-4 cm broad. Lobes + undulate and appressed except 

margins which are ascending, shal lowly rounded, s l i g h t l y indented to form 

lobes 3-8 mm wide, or lobes narrower, crowded, and not appressed; appressed 

thai 1i d i s t i n c t l y r a d i a l l y ridged and pustulate; i s i d i a abundant, largest 

towards the center with margins usual ly f ree , c y l i nd r i ca l to c o r a l l o i d , con

centrated on ridges and pustu les, occasional ly on margins and also ventral 

sur face; (50-)80-100(-130) urn th i ck ; below correspondingly ridged and pustu

l a t e , attached at numerous points d i r ec t l y to substratum; o l i ve b lack, b lack, 

dark green-grey, l i gh te r below. 

Apothecia observed once, s e s s i l e , scattered on the upper sur face, 0.6-

1.1 mm wide; i s i d i a reduced in number. Thal l ine margin present, en t i re . Disc 

plane, reddish-brown. Spores 8 per ascus, intertwined ( d i f f i c u l t to expel 

from ascus) , hya l ine, a c i c u l a r , 5-septate, 50-60 X 2.5-4 urn. 

Pycnidia not observed. 

Spot Tests: none. 

Substratum/Habitat: saxicolous and co r t i co lous ; on both igneous rocks 

and noncalcareous sandstones; when co r t i co lous , pr imar i ly on Quercus but one 
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co l l ec t i on also from Acer. 

Selected Specimens: 2135, 5317. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone at inland and maritime s i t e s , not co l lec ted in adjacent zones. 

World D is t r i bu t i on : ten ta t ive ly circumtropical with oceanic extensions 

into the temperate zones; pr imar i ly oceanic in Europe (Degl ius, 1954), in 

North America known from coastal Alaska southwards in the west and in the 

east from Ontario and Newfoundland southwards to Mexico; also in Ecuador and 

Braz i l in South America, Ivory Coast, E th iop ia , Kenya, Tanzania, Angola, and 

South A f r i ca in A f r i c a , and Turkey, Ind ia , Japan, and the Phi l ipp ines in 

A s i a . 

COLLEMA NIGRESCENS (Huds.) D C , Flore Franc. , ed. 3, 2:384. 1805. 

Lichen nigrescens Huds., Flora Ang l i ca , ed. 1:450. 1762. 

Thailus f o l i o s e , 1.0-4.5 cm broad. Lobes rounded, s l i gh t to moderately 

indented, 2.5-6 mm wide; + appressed except at the margins, which are up

turned; r a d i a l l y pustulate and s l i g h t l y r idged; below th in ly r idged; non-

i s i d i a t e ; 100-130 um th i ck ; dark grey, o l i ve b lack, paler below on r idges. 

Apothecia abundant, s e s s i l e , base cons t r i c ted , 0.5-1.0 mm wide. Thal l ine 

margin present, t h i n , pers is tent . Disc plane, reddish-brown. Hymenium 80 pm 

th i ck ; epithecium yel lowish-orange. Spores 8 per ascus, hya l ine , ac i cu l a r , 

5-(-9) septate, 45-55 X 3-5 pm. 

Pycnidia not observed. 

Spot Tests: none. 

Substratum/Habitat: co r t i co lous , co l lec ted only on Quercus. 

Selected Specimens: 2133, 3090A. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at inland s i t e s , not co l lec ted in adjacent zones. 

World D is t r i bu t i on : circumtemperate in the Northern Hemisphere. 



Remarks: Degelius (1954) stated that C_. nigrescens i s occasional ly 

saxicolous. 

COLLEMA TUNIFORME (Ach.) Ach . , L i ch . Univ. :649. 1810. 

Lichen tuniforme Ach . , K. Vet . -acad. Nya Handl. :17. 1795. 

Thallus f o l i o s e , 5-10 mm broad. Lobes i r r egu la r , moderately indented 

with base narrower than ends, 2-4 mm wide or sometimes narrower and elongate, 

+ concave to almost plane, not ridged or pustulate; 175 um th i ck ; i s i d i a 

abundant, g lobu lar , covering most of lobes except margins; b lack, l i gh te r 

below. 

Apothecia and pycnidia not seen. According to Degelius (.1954) the spores 

are submuriform, 3-5 l a t i t ud ina l septa and 1 longi tudinal septum, 15-24 X 

6.5-13 um. 

Spot Tests: none. 

Substratum/Habitat: sax ico lous, co l lec ted twice on sandstone, both non-

calcareous, although one s i t e known to possess calcareous port ions. 

Selected Specimens: 2697, 3056. 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted twice at maritime s i tes 

in the supra l i t t o ra l zone within the CDFD subzone, not co l lec ted in the ad

jacent zones. 

World D is t r i bu t i on : circumboreal-circumtemperate in the Northern Hemis

phere; a lso reported from New Zealand (Mart in, 1966) and Aus t ra l i a (Weber & 

Wetmore, 1972) in the Southern Hemisphere. 

Remarks: The local material consisted of only very small t h a l l i . 

£ . tuni forme i s known to grow up to 10 cm broad.. It i s usual ly a c a l c i c o l e . 



279 

CONIOCYBE Ach. 

Thallus crustose. Ascocarp an apothecium, s t i p i t a t e . Stalks long and 

slender. Capitulum globose; excipulum absent. Spores simple, globose, pale 

coloured; released along with paraphyses and other hymenial fragments to form 

a powdery mazaedium. 

Saxicolous, t e r r i co lous , co r t i co lous , and l i gn i co lous . 

References: T ibe l l (1975). 

There i s one local species. 

CONIOCYBE FURFURACEA (L.) Ach . , K. Sv. Vet.-akad. Nya Handl.:288. 1816. 

Mucor furfuraceus L . , Spec. P lant . :1185. 1753. 

Thallus curstose; granulose, powdery, e f fuse; br ight green to du l l 

greenish-yel low. 

Apothecia s t i p i t a t e . Stalk dark, but white to ye l lowish pruinose, 

s lender, 1-2 mm high. Excipulum absent; capitulum globose to ova l ; brown. 

Spores 8 per ascus, hyaline or pale ye l low, smooth, spherical to subglobose, 

2.5-3.5(-4) um in diameter, released to form a powdery mazaedium. 

Spot Tests: none. 

Substratum/Habitat: l ign ico lous and sax ico lous; most abundant on unearth

ed root le ts and adjacent s o i l in shaded locat ions . 

Selected Specimens: 4300, 5237. 

Abundance and Local D is t r i bu t i on : infrequent; co l lec ted by Macoun on the 

Saanich Peninsula in the southern part of the CDFD subzone (UBC-L3583); during 

the present study co l lec ted only in the adjacent CDFW subzone. 



World D is t r i bu t ion : (circumboreal-)circumtemperate in the Northern 

Hemisphere. 

CORNICULARIA (Schreb.) Ach. 

Thallus f r u t i cose ; wiry to strap-shaped, erect branches which are often 

shiny, r i g i d , dark coloured, with or without pseudocyphellae. 

Ascocarp an apothecium. Tha l l ine margin present, en t i r e , dentate to 

c i l i a t e . Spores 8 per ascus, s imple, e l l i p s o i d . 

Saxicolous, t e r r i co l ous , and cor t i co lous . 

The taxonomic posi t ion of the genus Corn icu lar ia has always been d i s 

puted. It has been included in Cet rar ia in the Parmeliacaeae, e .g . Fink 

(1935), but other authors have transferred i t to the Usneaceae because of i t s 

rad ia l structure (Duncan, 1970). Du Rietz (1926) regarded i t as a bridge 

between the two fam i l i es . Krog (1968) stated that , on the basis of morpholog

i ca l and chemical characters, Corn icu lar ia was much more c lose ly a l l i e d to 

Ce t ra r ia . 

Other authors have pointed out that Corn icu lar ia i s not a homogeneous 

group. Hawksworth et a l . (1980) placed the pseudocyphellate,terete species 

in a d i f fe rent genus, Coelocaulon, separating them from the strap-shaped, non-

pseudocyphellate members of Corn icu la r ia . Since the genus i s current ly under 

review (KaVnefelt , pers. comm.) the more conservative approach of a s ingle 

genus has been followed here. 

References: Asahina (1939), Du Rietz (1926)'. 

1. Thallus l i t t l e branched; branches + smoothly f l a t tened ; 
nonpseudocyphellate; f e r t i l e ; saxicolous C. NORMQERICA 

1. Thal lus r i c h l y , d i va r i ca te l y branched; branches terete to 
i r r egu la r l y f la t tened or tw is ted; commonly s t e r i l e ; among 
moss over th in s o i l C. ACULEATA 
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CORNICULARIA ACULEATA (Schreb.) Ach . , Meth. L ich . :302 . 1803. 

Lichen aculeatus Schreb., S p i c i l . F lo r . L i ps i ens . : 125. 1771. 

Coelocaulon aculeatum (Schreb.) L ink , publ icat ion information not ava i l ab le . 

Thai lus f r u t i cose ; tu f ted , l-3.5(.-6) cm high. Branches terete to + 

i r regu la r l y f la t tened or tw is ted, smooth to foveolate, shiny, 0 .3 -0 .7 ( - l .0 ) mm 

ide ; pseudocyphellae common, whi te, concave, scattered along branches; r i c h l y 

branched with branches divergent, ending in spinulose t i p s ; cinnamon brown, 

reddish brown, fuscous-black, darker towards ap ices, paler below. 

Apothecia uncommon, observed once, subterminal, 0.9-1-6 mm wide. T h a l l 

ine margin t h i n , dentate, pseudocyphellate on bottom. Disc plane, dark 

brown. Spores not observed. 

Spot Tests: medulla C- . 

Substratum/Habitat: t e r r i co l ous ; commonly among mosses and/or Se lag ine l la 

on th in s o i l layer over igneous rock in exposed loca t ions . 

Selected Specimens: 4611, 4746. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone at maritime (supra l i t to ra l zone) and higher e leva t ion , exposed 

s i t e s ; not as common but also present in the adjacent zones. 

World D is t r i bu t i on : circumarctic-circumboreal(-circumtemperate) in the 

Northern Hemisphere; also reported from New Zealand (Martin & C h i l d , 1972), 

Aus t ra l i a (Weber & Wetmore, 1972), Argentina (Grass i , 1950), and mountains of 

Ethiopia and Kenya in the Southern Hemisphere. 

Remarks: C_. pseudosatoana Asah. i s s im i la r to C_. aculeata.but i t i s cor

t ico lous (p r imar i l y on Tsuga) and has a C+ red medulla. It i s known from the 

adjacent Fog/Spruce subzone of the CH zone but i t has not been co l lec ted in 

conjunction with th is study. 



CORNICULARIA NORMOERICA (Gunn.) Du R ie t z , Ark. Bot. 20(11) :32, 39. 1926. 

Lichen normoericus Gunn., F lo r . Norveg. 2:123, tab. 2, f i g . 1. 1776. 

Corn icu lar ia t r i s t i s (Wigg.) Hoffm., Descr ipt . Adumb. P lant . L i ch .2 : 36, tab. 

36, f i g . 1. 1794. 

Thallus f r u t i cose ; tu f ted , cen t ra l l y f la t tened against substratum. 

Branches few, 0.6-1.2 mm long, 0.3-0.8 mm wide, f l a t tened , r i g i d , usual ly un

branched or sometimes dichotomously branched, smooth, shiny, nonpseudocyphel-

l a t e ; b lackish brown, fuscous black, l i gh te r below. 

Apothecia common, subap ica l , appearing apical in mature apothecia, 

1.0-3.0(-5.0) mm wide. Tha l l ine margin ent i re with numerous f i b r i l s attached 

mainly on the back, becoming excluded. Disc plane + becoming i r regu la r l y 

convex, shiny, brown-black. Hymenium 40-45 pm high; paraphyses coherent; epi 

thecium brown. Spores 8 per ascus, + un ise r ia te , hya l ine , e l l i p s o i d to sub-

globose, simple, epispore evident, 7-10 X 4-6,pm. 

Pycnidia common, marginal towards the ap ices , making the branches appear 

notched or knobby; pycnospores hya l ine , i r regu la r l y constr ic ted in the middle 

5-8 X 1-1.5 urn. 

Spot Tests: none. 

Substratum/Habitat: sax ico lous; co l lec ted once on sloping conglomerate 

( 610.. m) at a sunny, exposed locat ion with Pseudephebe pubescens and 

Thamnolia vermicu lar is . 

Selected Specimen: 2207B. 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted once at a high e leva

t ion on Sal tspr ing Island in the southern part of the CDFD subzone, not 

co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North America-Europe-eastern Asia d is junct 

(Krog, 1968). 



Remarks: C_. normoerica i s a lso known from Mt. Const i tut ion on Orcas 

Island of the adjacent San Juan Islands in a habitat very s im i la r to that of 

Mt. Maxwell on Sal tspr ing Island (Otto, pers. comm.) In western North America 

i t has been reported from alpine locat ions in Washington and Montana • 

(Imshaug, 1957), Oregon (Fink, 1935), and Ca l i f o rn ia (Sigal & Toren, 1974). 

Macoun (1902) has reported £. normoerica from Alaska which Krog (1968) 

c i t e d ; however, that report should be v e r i f i e d . 

CYPHELIUM Ach. 

Thal lus crustose; verrucose to subareolate. 

Ascocarp an apothecium, s e s s i l e , on a broad base. Excipulum well devel

oped, sometimes pruinose. Spores 8 per ascus, usual ly 1-septate, s l i g h t l y or 

d i s t i n c t l y constr ic ted at the septum, oblong to e l l i p t i c a l , brown, var iously 

s t r ia ted or cracked; released ear ly along with paraphyses and other hymenial 

fragments to form a dark, powdery mazaedium. 

Cor t ico lous, l i gn i co l ous , sax ico lous. 

References: Weber(1967), T ibe l l (1969, 1971, 1975). 

There i s one local species. 

CYPHELIUM INQUINANS (Sm.) T rev . , Flora 45:4. 1862. 

Lichen inquinans Sm., Engl . Botan. 12:tab. 810. 1801. 

Thallus crustose; e f fuse, covering large areas; th in to thick granules, 

nearly verruculose, scabrid to + pruinose; u grey-white. 

Apothecia p l e n t i f u l , sess i l e to shor t -s ta lked , 0.2-0.4 mm high, 0.5-1.1 

mm wide, b lack, with a fa in t white pruina". around the top of the excipulum. 



Spores 8 r 'per ascus, brown, f a i n t l y s t r i a t e d , e l l i p s o i d , 1-septate, cons t r i c t 

ed at the septum, 13-20 X 8-11 um; released ear ly to form a black (sometimes 

white pruinose) powdery, f l a t mazaedium, sometimes extruded. 

Spot Tests: tha l lus P+ fa in t ye l low, K+ brownish-yellow (on f i l t e r 

paper). 

Substratum/Habitat: co r t i co lous ; on con i fe rs , pr imar i ly Pseudotsuga. 

Selected Specimens: 3808, 3882. 

Local Abundance and D is t r i bu t i on : infrequent; scattered along the western 

boundary of the CDFD subzone; not co l lec ted from the adjacent zones during 

the present study but reported by others ( T i b e l l , 1975). 

World D is t r i bu t ion : western North America-Europe d is junc t ; in North 

America reported from B r i t i s h Columbia to Ca l i f o rn ia and inland to Colorado, 

Idaho, A lbe r ta , and the Northwest Te r r i t o r i es ( T i b e l l , 1975; Weber, 1967; 

Ahti et a l . , 1973). 

Remarks: The diameters of the apothecia of the local material were much 

smaller than the diameters c i ted by T ibe l l (1969, 1.971, 1975).. T ibe l l -descr ibed 

European and North American material as exact ly the same.-:1.5-2.5 mm wide. 

Other general f lo ras describe European material as smaller ;0.5-2.0 mm 

(Duncan, 1970) and 0.3-0.8 mm (Ozenda & Clauzade, 1970), but they may be i n 

cluding other species. 

£ . karelicum (Vain.) Ras. , has been reported from Cameron Lake which i s 

adjacent to the study area ( T i b e l l , 1975). I t i s very s im i la r to C.. inquinans, 

but with smaller apothecia (0.4-0.7 mm), deeply f issured spores, and greenish 

grey to brownish-grey t ha l l us . The apothecia! s ize overlaps that of the 

Local C_. inquinans. 
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DERMATOCARPON Eschw. 

Thallus squamulose to f o l i o s e ; attached by rh iz inae or a central hold

fas t . 

Ascocarp an peri thecium; simple, immersed, black. Paraphyses commonly 

g e l a t i n i z i n g . Spores 8 per ascus, simple, e l l i p s o i d , hyal ine. 

Saxicolous, t e r r i co l ous , infrequent ly cor t i co lous . 

Dermatocarpon i s in need of r ev i s i on . 

1. Thallus + squamulose -P. HEPPIQIDES 

1. Thallus f o l i o s e , umbil icate 2 

2. Lower surface pap i l l ose , sometimes re t i cu la te ....D..RETICULATUM 

2. Lower surface smooth JD. MINIATUM 

DERMATOCARPON HEPPIQIDES Zah lbr . , Ann. Mycol. 10:359. 1912. 

Thal lus areolate-squamulose; up to 4 cm borad. Composed of central 

areoles which are + marginal ly lobed, as well as squamules which are c lose ly 

adnate, + imbr icate, often appearing fused, 0.5-2.0(-4) mm wide. Upper sur

face smooth to minutely cracked, often 'puckered' with per i thec ia and pycnid

i a ; lower surface shiny, smooth, not umbil icate but attached along edge of 

squamule; + roughened with white p ru in i a ; pale grey. 

Per i thec ia common, scat tered, immersed. Paraphyses g e l a t i n i z i n g . Spores 

8 per ascus, hya l ine, l o n g - e l l i p s o i d , (16-)17-20(-23) X 5-7 pm. 

Pycnidia common, scat tered, immersed; pycnospores hya l ine , c y l i n d r i c a l , 

4-5 X 1 pm. 

Spot Tests: none. 

Substratum/Habi ta t : sax ico lous; on s lop ing , non-calcareous sandstone, 

often in exposed loca t ions . 
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Selected Specimens: 835, 1519A. 

Local Abundance and D is t r i bu t i on : infrequent; co l lec ted on the southern 

Gulf Islands of the CDFD subzone; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North American endemic; described from 

Cal i form'a. 

Remarks: Small thai 1 i of D_. miniatum resemble D_. heppioides. Both have 

a smooth, shiny, lower surface. However, the former lacks the larger spores, 

areo les, and adnate squamules found in D. heppioides. 

Dermatocarpon species with small thai 1 i , espec ia l ly the areolate-

squamulate forms, are poorly understood. Many f lo ras neglect them en t i r e l y . 

Of those species treated by Ozenda & Clauzade (1970), nearly a l l are ca lc i co les 

on rocks or so i 1 . 

The type specimen of D_. heppioides has been examined. I t i s not con

tained in Zahlbruckner 1s co l l ec t i on at W, but in Hasses's at FH. There are 

two specimens with handwritten labels that are almost i d e n t i c a l , bearing the 

same co l l ec t i on number and on the same pink sandstone (HC1-) but one year i s 

marked as 1910, the other as 1911. As noted above, the co l l ec to r of the type 

was Hasse, not Hesse as stated in Zahlbruckner (1912). 

D. heppioides i s reported here as new to the province. 

DERMATOCARPON MINIATUM (L.) Mann, L i c h . Bohem. Observ. D isp . :66 . 1825. 

Lichen miniatus L . , Spec. P lant . :1149. 1753. 

Thallus f o l i o s e ; umbi l icate, ca r t i l ag inous , + o rb i cu la r , 1-2 cm broad, 

+ monophyllous with margins c l e f t to indented. Upper surface +_ coated with 

white p ru in ia ; pale grey, pale l i l a c grey. Lower surface + s l i g h t l y veined to 

r e t i c u l a t e , otherwise shiny and smooth with central umbi l icus; brownish. 

Per i thec ia not observed. According to Duncan (1970) the per i thec ia are 

sma l l , immersed with only the black os t i o le showing; spores e l l i p s o i d , 
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10-16 X 6-9 um. 

Pycnidia common, abundant, immersed, os t io le v i s i b l e as a dark brown 

spot, often 'puckered i n ' . Pycnospores hya l ine, c y l i n d r i c a l , 4-5 X 1 pm. 

Spot Tests: none. 

Substratum/Habitat: sax ico lous, on both igneous and sandstone rocks. 

Selected Specimens: 889B, 1528. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at both maritime and inland s i t e s , not co l lec ted in adjacent 

zones. 

World D is t r i bu t ion : circumarctic-circumtemperate (Krog, 1968). 

Remarks: The local co l lec t ions are a l l small and simple morphotypes of 

p_. miniatum. The species can reach 5 cm in diameter and be polyphyl lous. 

rj. ret icu latum, which i s much more common l o c a l l y , d i f f e rs in i t s lack of the 

shiny, smooth underside as seen in D_. miniatum. See D_. ret iculatum for . 

addi t ional comments. 

DERMATOCARPON RETICULATUM H. Magn., Ann. Crypto. Exot. 5:18-19. 1932. 

Thailus f o l i o s e ; umbi l icate, ca r t i l ag inous , + o rb i cu la r , 2-4(-6) cm 

broad, monophyllous with margins tat tered or deeply c l e f t or appearing poly

phyllous by p l i ca te fo lds . Upper surface smooth to usual ly roughened with 

white p ru in i a ; pale grey, pale brownish grey, often mott led. Lower surface 

d u l l , + s l i g h t l y veined or re t i cu la te or not, roughened with p a p i l l a e ; the 

pap i l lae shor t , continuous, pyramid-shaped when well developed; umbilicus 

cen t ra l , shor t , s tout ; brownish. 

Per i thec ia common, abundant, scat tered, immersed, often very deeply se t , 

os t i o le not d i s t i n c t but surrounding area darkened, often shiny. Paraphyses 

g e l a t i n i z i n g . Spores 8 per ascus, hya l ine , s imple, e l l i p s o i d , 12-15 X 5-7 pm. 

Pycnidia usual ly present, immersed, os t i o le darkened, not d is t inguishable 
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from per i thec ia . Pycnospores hya l ine , c y l i n d r i c a l , 4-5 X 0.75-1 urn. 

Spot Tests: hymenium "IKI+blue turning sordid yel low-orange. 

Substratum/Habit i tat: sax ico lous, on sandstones, conglomerates and 

igneous rocks; commonly along ve r t i ca l crevices or on slanted dr ip surfaces. 

Selected Specimens: 2472, 4816. 

. Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone at both inland and, more commonly, maritime s i t e s ; not co l lec ted 

in adjacent zones. 

World D is t r i bu t i on : western North American endemic; according to Krog 

(1968) res t r i c ted to mountain areas; o r i g i n a l l y described from Washington.it 

has also been reported from Alaska, B r i t i s h Columbia, Oregon, Montana, New 

Mexico (Krog, 1968), Ca l i f o rn ia tTucker & Jordan, 1978), Colorado, Alberta 

(Imshaug, 1957), and South Dakota (Wetmore, 1968). 

Remarks: Despite the emphasis placed on the re t i cu la t ions by i t s ep i the t , 

D_. ret iculatum is ac tua l ly character ized by the minute pap i l l ae . In descr ib- • 

ing the species, Magnusson (1932) placed equal emphasis on both the r e t i c u l a 

t ions and the furfuraceous nature of the undersurface. As Imshaug (.1957) 

pointed out, the papi l lose character would appear to bring th is species close 

to J), mini aturn var. papi11osum, but his examination of several European 

exs icca t i "showed that i t was d i s t i n c t , and the ' pap i l l o se ' undersurface of 

var. papillosum i s in r e a l i t y a condit ion of extreme rugos i ty" . Magnusson 

(1932) mentioned that the texture of D_. ret iculatum is much sof ter than in 

JJ. miniatum: Krog (1968) acknowledged that the type i s th in and f r a g i l e but 

th is i s not standard for the species. She, too, stated the most important 

character i s the papi l lose undersurface. 

http://Washington.it
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DIMERELLA Trev. 

Thallus crustose. Phycobiont Trentepohl ia. 

Ascocarp an apothecium. Lecideine margin present, consist ing of i n te r 

woven rather than radiat ing hyphae. Disc often br ight ly coloured. Spores 8 

per ascus, e l l i p s o i d to fus i form, hya l ine, un ise r ia te , 1-septate. 

Fo l i co lous , co r t i co lous , l i gn i co l ous , muscicolous, and sax ico lous; 

pr imar i ly a t rop ica l genus. 

References: Santesson (1952). 

DIMERELLA LUTEA (Dicks.) T rev . , Rendic. I s t i t . Lombardo 13:65. 188 . 

Lichen luteus D i cks . , Fasc. P lant . Cryptog. B r i t . 1:11. 1785. 

Thallus crustose; continuous, smooth to verruculose, i r r egu la r l y cracked, 

+ d u l l ; green, greyish o l i v e , and grey in the s ing le saxicolous c o l l e c t i o n . 

Apothecia common, usual ly abundant, sess i l e with constr ic ted base, (0.6-) 

0.8-1.4(-2.0) mm wide. Proper margin wh i t i sh , t h in . Disc concave becoming 

plane, buff to yel lowish-orange. Hymenium hyaline to fu lvous, 75 um high; 

epithecium fu lvous; hypothecium hya l ine ; paraphyses simple, coherent at apices. 

Spores 8 per ascus, un ise r ia te , ob long -e l l i pso id , hya l ine, 1-septate, 

8-12 X 2-3 um (see Figure 14). 

Spot Tests: none. 

Substratum/Habitat: pr imar i ly muscicolous,but a lso cor t ico lous once on 

Thuja bark and saxicolous once on igneous rock; a l l substrata very shaded. 

Selected Specimens: 471, 1570B. 

Abundance and Local D is t r i bu t i on : ra re ; scattered throughout the CDFD 

subzone only at maritime s i t e s ; present and perhaps more common in adjacent 



zones. 

World D is t r ibu t ion : circumtemperatercircumtropical in both Hemispheres; 

authenticated reports from Madeira and Braz i l (Santesson, 1952). 

DIPLOSCHISTES Norm. 

Thallus crustose. Ascocarp an apothecium, immersed to s e s s i l e . Usually 

both proper and t ha l l i ne margins present. Proper margin of interwoven rather 

than rad iat ing hyphae, often rad ia te ly s t r i a t e ; t h a l l i n e margin commonly wel l-

developed and overarching the proper margin. Disc concaveto f l a t , +_white 

pruinose. Hypothecium brown(- ish); paraphyses simple or l i t t l e branched. 

Spores 2, 4, or 8 per ascus; hya l ine, turning brown with age, muriform, large. 

Saxicolous, muscicolous, 1ichenicolous, and te r r i co lous . 

1. Spores 2 per ascus; t ha l l i ne margin very reduced; tha l lus C-..D_. BISPORUS 

1. Spores 4 per ascus; t ha l l i ne margin wel1-developed, 
overarching the disc when young; tha l lus C+ red .p_. SCRUPOSUS 

DIPLOSCHISTES BISPORUS (Bagl.) J . S t e i n . , Sitzungsber. K. Akad. Wiss. Wien, 

math, -naturw. Classe 102:155. 1893. 

Urceolar ia bispora B a g ! . , Nuov. Giorn. Botan. I t a l . 3:246. 1871. 

Diploschistes ochraceus (Anzi . ) J . S t e i n . , Sitzungsber. K. Akad. Wiss. Wien, 

math,-naturw. Classe 102:155. 1893. 

Thallus crustose; continuous, t h i ck , i r regu la r l y and deeply cracked-

areo la te ; areoles angular, +_ plane, but minutely uneven, almost tartareous; 

d i r t y medium grey to brownish grey. 

Apothecia common, scattered to central in small thai 1 i , immersed, one to 

occasional ly two per areole but then smal l , 0.3-0.6(-0.8) mm wide. Thal l ine 

margin very reduced, p rac t i ca l l y absent. Proper margin b lack, th in to th ick . 

Disc deeply concave, brown-black in middle becoming blacker toward margin, + 
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l i gh t whi-fte pruinose. Hypothecium brown; epithecium brown; hymenium 100 um 

high, hya l ine; paraphyses s lender, branched at apices and there coherent. 

Spores 2 per ascus, hyaline becoming brown at matur i ty, ob long -e l l i pso id , 

muriform, (7- to 11- la t i tud ina l septa; 4- to 6- longi tudinal septa) , 30-32(-40) 

X 15-18(-20) um (see Figure 14). 

Spot Tests: tha l lus K-, C - , KC-, P - ; hymenium IKI+ yel low-orange, some

times i n i t i a l l y green-blue; exc ip le K+ fa in t orange wash. 

Substratum/Habitat: sax ico lous, co l lec ted once on HC1- sandstone. 

Selected Specimen: 2111B. 

Local Abundance and D is t r i bu t i on : ra re , co l lec ted at a maritime s i t e on 

Sal tspr ing Island (southern Gulf Is lands) ; not co l lec ted in adjacent zones. 

World D is t r i bu t i on : western North America-Europe-eastern Asia d is junct 

(Ozenda & Clauzade, 1970). 

Remarks: In European descr ipt ions of D. bisporus,the apothecia s ize i s 

greater, up to 1.2-1.5 mm (Poe l t , 1969; Ozenda & Clauzade, 1970), than that 

seen in the s ing le local c o l l e c t i o n . Addi t ional ly , both of the above authors 

noted a reddish-brown tha l lus varying to grey-brown. 

D. bisporus i s reported here as new to the province. No addi t ional 

records were found for North America. 

DIPLOSCHISTES SCRUPOSUS (Schreb.) Norm., Nyt Magazin Naturv. 7:323. 1853. 

Lichen scruposus Schreb., S p i c i l . F lo r . L ips iens:133. 1771. 

Thallus crustose; up to 11 cm broad, or i r r egu la r , verrucose often crack

ing into areo les , up to 3 mm th i ck , shiny to pruinose; white-grey, pale 

yel lowish grey. 

Apothecia common, often abundant and crowded, 0.7-1.5(-2.0) mm wide, at 

f i r s t immersed, opening by a widening pore un t i l urceolate and s e s s i l e . 

Thal l ine margin at f i r s t th i ck , becoming t h i n ; proper margin b lack ish , s t r i a t e , 



pruinose.. Disc b lack, + white pruinose, concave becoming plane. Hymenium 

110-140 urn high; paraphyses simple, coherent; epithecium black; hypothecium 

dark brown to black. Spores 4 per ascus, at f i r s t hya l ine , soon darkening to 

brown.or b lack ish , pointed e l l i p s o i d to rounded-oblong, muriform (5- to 7-

l a t i t ud ina l septa; 1- to 3- longi tudinal septa) , 27-40 X 10-15 urn (see Figure 

14). 

Spot Tests: tha l lus C+ red, K-. 

Substratum/Habitat: sax ico lous, on a l l rock types (HC1-). 

Selected Specimens: 854, 1508. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone espec ia l l y at in land , exposed s i t e s ; present but not as abundant 

in adjacent zones. 

World D is t r i bu t i on : c i rcumarct ic-c i rcumboreal . 

Remarks: D. canadensis Ras. , which was described from the i n t e r i o r of the 

province, was sought, but not found in the CDFD subzone. It i s K+ v i o l e t . 

A small co l l ec t i on of Diploschistes on Cladonia squamules was made from 

an in land , exposed h i l l t o p . Possib ly i t should be treated as an independent 

species, J3. muscorum (Scop.) R. Sant. (=D. bryophilus (Ehrh. ex Ach.) Zah lb r . , 

C. l i chen ico la (Mont.) Vain.) although others have included i t with . 

D_. scruposus s . l a t . 

EVERNIA Ach. 

Thal lus f ru t i cose to almost f o l i o s e . Branches terete to broadly f l a t t e n 

ed, strap-shaped; branching i r regu la r to dichotomous; medulla lacking c a r t i 

laginous strands; with or without soredia and i s i d i a ; basal holdfast sometimes 

present; grey-green to yel lowish green. 

Ascocarp an apothecium. Tha l l ine margin present. Disc brown. Spores 8 
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per ascus, hya l ine, e l l i p s o i d , simple. 

Cor t ico lous, sax ico lous, t e r r i co lous . 

References: Howe (1911b), B i rd (1974). 

There i s one local species. 

EVERNIA PRUNASTRI (L.) Ach . , L i ch . Univ. :442. 1810. 

Lichen prunastr i L . , Spec. P lant . :1147. 1753. 

Thallus f r u t i cose ; tu f ted , 4-7(-10) cm long, composed of several 

branches. Branches f la t tened , 1-3(-5) mm wide, moderately to infrequent ly 

dichotomously branched, the new branchlets divergent, surface smooth to often 

transversely cracked, + d u l l , with algae often grouped, th in branches often 

s l i g h t l y grooved, broader branches s l i g h t l y foveolate; sorediate, with 

soredia fa r inose, sometimes nearly granular, concentrated towards the margins; 

medulla cottony; upper surface pale green, du l l green-yel low, to ye l low; lower 

surface pa ler , whi t ish green with margins + s l i g h t l y ra ised . 

Apothecia and pycnidia not observed. According to Howe (1911b) the 

apothecia are l a t e r a l , subpedice l la te , up to 6 mm wide with a chestnut 

coloured, emarginate d i s c ; spores 5-7 X 3.5-4.5 um. According to Howard 

(1950) the apothecia are rare with inf lexed t ha l l i ne margin; spores hya l ine , 

short e l l i p s o i d , 5-8 X 3.3-6 um. 

Spot Tests: none. 

Substratum/Habitat: pr imar i ly cor t ico lous but occasional ly sax ico lous; 

co l lec ted on a wide var ie ty of coni fers and deciduous trees and shrubs, but 

espec ia l l y common bn Pseudotsuga.and Quercus. 

Selected Specimens: 1170, 2446. 

Local Abundance and D is t r i bu t i on : western North America-eastern North 
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America-Europe-eastern Asia d is junc t ; boreal temperate (Krog, 1968). 

Remarks: Although s u p e r f i c i a l l y s im i la r to Ramalina far inacea and 

JR. subleptocarpha even the stubbiest specimens of E_. prunastr i can be 

separated by the l a t t e r 1 s sof ter and f labb ie r t h a l l u s , du l l sur face, with 

lobes that are d i s t i n c t l y l i gh te r coloured on one s ide . 

GRAPHIS Adans. 

Thal lus crustose. Ascocarp a l i r e l l i f o r m apothecium, immersed, becoming 

s e s s i l e . Proper margin present, of interwoven rather than radiat ing hyphae, 

frequently carbonized. Spores 8 per ascus, e longa te -cy l i nd r i ca l , mu l t i -

septate with lens-shaped lumina. 

Cor t ico lous. 

There i s one loca l species. 

GRAPHIS SCRIPTA (L.) Ach . , Kg. Vet.-Akad. Nya Handl.:145. 1809. 

Lichen scr iptus L . , Sp . , PI. :1140. 1753. 

Thal lus crustose; often roughly o rb i cu la r , 2-4.5 cm broad, t h i n , smooth, 

sometimes becoming s l i g h t l y pulverulent ; pale grey, whi t ish grey, o l i ve -bu f f . 

Apothecia common, abundant, l i r e l l i f o r m , erupting through the t h a l l u s , 

s t ra ight to curved or angled, simple to occasional ly branched, 1.0-4.2(-6.0) 

mm long, 0.2-0.3 mm wide. Proper margin b lack, carbonaceous, t h i ck , opening 

s l i t - l i k e to expose the d i s c . Disc b lack, sometimes f a i n t l y white pruinose. 

Hymenium 75-100 urn h igh; paraphyses simple, + f ree ; epithecium brownish, 

granular; hypothecium fulvous. Spores 8 per ascus, hya l ine , fus i form, 7- to 

13-septate, lumina l e n t i c u l a r , 37-55(-70) X 7-11 urn (see Figure 14). 

Spot Tests: none. 

Substratum/Habi ta t : co r t i co lous , nearly exc lus ive ly on Alnus. 
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Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone and adjacent zones. 

World D is t r i bu t i on : western North America-eastern North America-Europe-

eastern Asia (Japan) d is junc t ; although described as cosmopolitan (Ozenda & 

Clauzade, 1970) and "throughout the United Sta tes" (F ink , 1935) i t i s 

apparently absent in mountainous and central North America; a lso reported from 

New Zealand (Mart in, 1966), Aus t ra l i a (Weber & Wetmore, 1972), and 

Argentina (Grass i , 1950) in the Southern Hemisphere. 

GYALECTA Ach. 

Thal lus crustose. Phycobiont Trentepohl ia. 

Ascocarp an apothecium, subsessi le to s e s s i l e . Proper margin and a 

pseudothall ine margin often present. Disc concave, pale. Paraphyses s imple, 

not anastomosing. Hymenium IKI+ blue. Spores 8 per ascus, hya l ine, e l l i p s o i d 

to fus i form, 3-septate to muriform. 

Saxicolous, co r t i co lous , muscicolous, and te r r i co lous ; often ca lc i co lous . 

There i s one local species. 

GYALECTA JENENSIS (Batsch.) Zahlbr . , Cat. L i ch . Univ. 2:720. 1924. 

Peziza jenensis Batsch. , Elench. Fung. Cont in. prima:219. 1786. 

Gyalecta cupular is (Hedw.) Schaer. , L i ch . Helvet. S p i c i l . , sect . 2:70. 1826. 

Thai 1 us: crustose; in i r regu la r patches up to 2 cm broad, th in and only 

f i l l i n g in the crevices around the quartz grains of the sandstone substratum 

or s l i g h t l y th icker and nearly continuous, smooth; d i r t y whi te, pale grey, tan. 

Apothecia common, s e s s i l e , scattered to occasional ly crowded and fus ing , 

0.4-0.6 mm wide. Pseudothal l ine margin prominent, t h i c k , r a i sed , ent i re to 

somewhat creased, concolorous with the tha l l us . Disc tan. to orange-pink, 
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concave. Hymenium 120-150 um th i ck ; paraphyses s lender, not anastomosing, 

separate; epithecium and hypothecium hyaline to s l i g h t l y fu lvous. Spores 8 

per ascus, + un ise r ia te , hya l ine, ; Submuriform to muriform (.3-4 l a t i t ud ina l 

septa; 0-2 longi tudinal septa) , 12-20 X 7-9 um (see Figure 14). 

Spot Tests: hymenium IKT+blue (at f i r s t blue only at the base and 

yel low towards the apices but the yel low gradual ly turning b lue) . 

Substratum/Habitat: sax ico lous, co l lec ted once on calcareous sandstone at 

a r i v e r ' s edge with, and overgrowing, a Verrucaria sp. 

Selected Specimen: 5082. 

Local Abundance and D is t r i bu t i on : ra re , co l lec ted once in the CDFW sub-

zone, not co l lec ted in the CDFD subzone. 

Remarks: According to European descr ip t ions , the apothecia may be up to 

1.2 mm wide and the spores la rger , 13-40 X 7-16 pm (Poe l t , 1969; Ozenda & 

Clauzade, 1970). 

This species has also been co l lec ted at several other locat ions in the 

province (Kennedy Lake on Vancouver Is land, Br idal Ve i l Fa l l s near Hope, 

Jackass Mountain in the Fraser Canyon) with a l l substrata being shaded, s lop

i ng , wet, and calcareous. 

G. jenensis i s reported here as new to the province. 

6YALIDEA Let t . 

Thallus crustose. Phycobiont Cystococcus. 

Ascocarp an apothecium, very s im i l a r to Gyalecta but asci with d i s t i n c t 

apical apparatus, spores sl ime-covered, and hymenium IKI+ yel low to red. 

Mainly saxicolous but some species humicolous, muscicolous, t e r r i co lous , 

and f o l i i c o l o u s ; often hydrophi l ic . 

References: Vezda (1966, 1979). 



There i s one local species. 

GYALIDIA HYALINESCENS (Nyl.) Vezda, Fo l ia Geobot. Phytotax. 1:321. 1966. 

Lecidea hyalinescens N y l . , Acta Soc. L inn. Bordeaux 21:355. 1856.. 

Thal1us : crustose; t h i n , continuous, granular; l i gh t grey ish. 

Apothecia abundant, scat tered, 0.2-0.5(-0.9) mm wide with a prominent 

pseudothall ine margin concolorous with the t ha l l us . Proper margin ye l l ow ish , 

darkening to black. Disc concave becoming plane, pale tan to ye l low ish . 

Hymenium 85-110 urn high; paraphyses simple, separate; hypothecium hyal ine. 

Spores 8 per ascus, hya l ine, e l l i p s o i d , submuriform (3-4 l a t i t ud ina l septa; 

occasional ly with one of the middle c e l l s d iv ided) , 12-18 X 5-6 urn (see 

Figure 14). 

Spot Tests: asci IKI+ red with hymenium and hymenial ge la t in shr ink ing. 

Substratum/Habi ta t : sax ico lous; co l lec ted once bn v e r t i c a l , shaded 

phy l l i t e with Placopsis gel ida and Pilophorus a c i c u l a r i s ; abundant at th is 

one loca t ion . 

Selected Specimen: 5815 (d is t r ibuted in Lichenes Se lec t i E x s i c c a t i , Fasc. 

LVI I I , No. 1427). 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted once in the CH zone, 

not co l lec ted in the CDFD subzone. 

Remarks: Vezda's descr ip t ion (1966) of the spec ies, based on more spec i 

mens, d i f f e rs s l i g h t l y as fo l lows: tha l lus th i ck , apothecia 0.8-1.2 mm wide, 

proper margin becoming yellow-brown, spores 16-24 X 5-6 urn. In Europe i t i s 

found exc lus ive ly on s i l i c a t e rocks in the spray zone of mountain brooks. 

As a resu l t of th is study G_. hyalinescens was reported new to the 

province and to North America in Noble (.1978). 
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GYALIDEOPSIS Vezda 

Thallus crustose; hyphophores sometimes present. Phycobiont Trebouxia-

1 i ke. 

Ascocarp an apothecium. Proper margin present, of loosely anastomosing 

hyphae, pers is tent . Thal l ine margin and pseudothall ine margin absent. Disc 

red-brown to b lack, + transparent when wet. Paraphyses slender and anasto

mosing. Asci thickened a p i c a l l y , IKI+ red. Spores 2-8 per ascus, hya l ine , 

t ransversely septate to muriform. 

Cor t i co lous , t e r r i co l ous , muscicolous, f o l i i c o l o u s , and saxicolous. 

References: Vezda (1972, 1979), Vezda and Poelt (1973), James (1975). 

There i s one local species. 

GYALIDEOPSIS ALNICOLA Noble & Vezda, Fo l ia Geobot. Phytotax. 14:62. 1979. 

Thal lus crustose; t h i n , smooth, + shiny, forming small o rb icu lar patches, 

1-3 cm broad; hyphophores present, more abundant in areas where ascocarps few: 

whi te, s lender, recurved at the top, often forking towards the top into two or 

more branches, 0.2-0.3 mm high, 0.04-0.1 mm wide; whi t ish with d i s t i n c t l y 

green areas. 

Apothecia abundant, scat tered, cons t r i c ted , 0.2-0.6(-0.9) mm wide. 

Proper margin present, thick and smooth in young ascocarps, s l i g h t l y reduced 

with age, concolorous with the d i s c . Disc i n i t i a l l y concave becoming + plane, 

+ round to sometimes a l i t t l e i r r egu la r , s l i g h t l y roughened or granular, red-

black to black when dry, l i gh te r coloured, semi-translucent, and swel l ing 

when wet. Hymenium 40-50 um high; paraphyses very s lender, anastomosing, 



hyal ine, t ips coherent and brownish. Spores 6-8 per ascus, hya l ine , f l a t t e n 

ed e l l i p s o i d , submuriform, with (4-)4(-6) l a t i t ud ina l septa and the central 

1 or 2' c e l l s + long i tud ina l l y septate, 12-17 X 3-5 urn (see Figure 14). 

Spot Tests: asci IKI+ orange-red, the hymenium usual ly shr inking 

v io len t l y with the IKI. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Alnus in an Alnus 

th icke t . 

Selected Specimens: 2221B, 5811 (isotypes-UBC, CANL, Herb. Noble; 

holotype-Herb. Vezda). 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted only from the type 

locat ion (part way along the access road to Mount Maxwell on Sal tspr ing 

Island) in the southern CDFD subzone; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North American endemic. 

Remarks: G. anastomosans Vezda & James, known from Europe, i s c lose ly 

re lated to G. a l n i co la , but the former has much larger spores (20-30 X 6-13 urn), 

higher hymenium (up to 100 urn), and pseudois id ia. 

The hyphophores present in G_. a l n i co la are quite unusual, being found in 

only Gyalideopsis and a few other genera. I l l us t ra t i ons of the hyphophores, 

spores, and hymenium of th is species may be found in Vezda (1979). 

OL a ln i co la i s known only from the type locat ion which i s an Alnus 

th icket dissected by a narrow, d i r t access road to (but not within) Mount 

Maxwell Prov inc ia l Park. I f the road is ever widened and/or paved to standard 

road spec i f i ca t ions then the type s i t e undoubtedly w i l l be ob l i te ra ted . 

HAEMATOMMA Mass. 

Thallus crustose; granulose to areo la te , with or without soredia. 

Ascocarp an apothecium. Tha l l ine margin present, sometimes but not 
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usual ly disappearing. Disc pale brown to red , then K+ purple. Spores 8 per 

ascus, hya l ine, ac i cu l a r , 3- to 7-septate. 

Saxicolous, co r t i co lous . 

References: Culberson (1963a), Asahina (1964). 

There i s one local species. 

1. Thallus areo la te ; t ha l l i ne margin present; 
always saxicolous H_. LAPPONICUM 

1. Thallus granular; t ha l l i ne margin absent, proper 
margin well developed; co r t i co lous , l i gn i co lous , 
occasional ly saxicolous BACIDIA HERREI (p. 120) 

HAEMATOMMA LAPPONICUM Ras . , Die F lecht . E s t l . 1:67. 1931. 

Thal lus crustose; of scattered to grouped, shiny areo les ; pale greenish 

ye l low, deep yel lowish green. Hypothallus whi te, absent or poorly developed. 

Apothecia common, scat tered, s e s s i l e , 0.7-1.7 mm wide. Disc + round, 

plane, du l l and roughened, deep blood red. Thal l ine margin narrow, concolor

ous with the tha l lus or wh i t i sh . Hymenium 100-125 pm high; paraphyses 

coherent, studded with minute p a r t i c l e s ; hypothecium hya l ine ; epithecium red-

brown. Spores 8 per ascus, hya l ine , 3- to 7-septate, ac i cu l a r , attenuated at 

one end or central c e l l s enlarged s l i g h t l y , stongly curved, 38-50 X 3-5 pm 

.. Spot Tests: tha l lus K-, P- . 

Substratum/Habitat: sax ico lous; co l lec ted once on conglomerate. 

Selected Specimens: 4674. 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted once at an in land , 

exposed s i t e (630 m) in the CDFW subzone; also reported from a s im i la r habitat 

wi th in the CDFD subzone on Sal tspr ing Island (Bird & B i r d , 1973). 

World D is t r i bu t i on : c i rcumarct ic -a lp ine in the Northern Hemisphere 

(Thomson, 1968, 1979); in North America pr imar i ly north of 60 q N. l a t i t ude , 



occurring southward in the mountains to New England in the east and in the 

west reported from A lbe r ta , Washington, Oregon, B r i t i s h Columbia, and 

Ca l i f o rn ia (see Figure 48). It i s not known from alpine areas of Colorado 

and New Mexico (Egan, 1972) -(see Figure 48). 

Remarks: The local co l lec t ions are from 609 m and 630 m which are con

siderably below the usual e levat ion of th is species. 

HUILIA Zahlbr. 

Thallus crustose; smooth to a reo la te , with or without sored ia , sometimes 

ochraceous, often with a blue hypothal lus; often quite reduced. 

Ascocarp an apothecium. Proper margin present, composed of a black outer 

edge and in te rna l l y of rad ia t i ng , dark brown-black c e l l s . Disc black. Hypo

thecium + dark brown. Spores 8 per ascus, hya l ine, s imple, e l l i p s o i d or point

ed e l l i p s o i d , + halonate. 

Saxicolous. 

References: Hertel (1973, 1975a, 1977). 

1. Thal lus sorediate 2 

1. Thal lus esorediate 3 

2. Thal lus IKI- H. S0REDIZ0DES 

2. Thallus IKI+ blue H. TUBERCULOSA 

3. Excip le K+ blood red (viewed under LM) 
apothecia >1 mm H. NIGROCRUENTA 

3. Excip le K-; apothecia <1 mm H. CRUSTULATA 
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HUILIA CRUSTULATA (Ach.) Her te l , Herzogia 3:373. 1975. 

Lecidea parasema J I. c rustu lata Ach . , L i c h . Univ. :176. 1810. 

Lecidea crustu lata (Ach.) Spreng., Syst . Veget. 14:(pars.1)258. 1827. 

Thal lus crustose; t h i n , occasional ly continuous and s l i g h t l y cracked but 

more often of scattered areo les ; white to often blue-grey. Hypothallus black, 

t h i n ; at margin i f tha l lus continuous, otherwise more noticeable between 

scattered areoles. 

Apothecia common, abundant, usual ly scat tered, not to s l i g h t l y cons t r i c t 

ed, 0.6-1.0 mm wide. Proper margin thick or occasional ly t h i n , smooth, 

s l i g h t l y to d i s t i n c t l y ra i sed , occasional ly f lexuous, b lack, epruinose. Disc 

+ plane, round to i r regu la r l y lobed or angular by compression i f ascocarps are 

crowded, epruinose, black. Hypothecium dark brown-black with top 25 um pale 

brown or hya l ine, inspersed with o i l d rop le ts ; epithecium brown, sordid 

green-brown or brown above and green below; exc ip le th i ck , outer/edge dark 

brown or dark sordid green, i n te rna l l y usual ly concolorous or paler brown, 

composed of large c e l l s ; hymenium 75-85(-100) um, hyaline or pale green; 

paraphyses coherent, branched s l i g h t l y at top with occasional anastomoses 

below, t h i n . Spores 8 per ascus, hya l ine, e l l i p s o i d to pointed e l l i p s o i d at 

one or both ends, often halonate and s t i ck ing together, 12-17(-20) X 5^7.5 um. 

Spot Tests: tha l lus IK I - , K-, C - , KC-, P - ; hymenium IKI+ blue; exc ip le 

K- or + pale yel low wash. 

Substratum/Habitat: sax ico lous; common on a l l rock types and loose 

cobbles p a r t i a l l y embedded in the ground. 

Selected Specimens: 1753, 4909. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone and adjacent zones, espec ia l l y at inland s i t e s . 
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World D i s t r i b u t i o n : c i rcumarct ic to circumtemperate in the Northern 

Hemisphere (Thomson, 1979). 

Remarks: J_ crustu lata i s s im i l a r to L_. nigrocruenta. See the l a t t e r 

species for comments. 

The local mater ia l , fo r the most par t , f a l l s readi ly in to H_. crustu lata 

rather than H_. macrocarpa (DC.) Her te l , which i s usual ly characterized by 

larger apothecia (1-3 mm), larger spores (15-30 X 7-11 urn), higher hymenium 

( >100 urn), and often a th icker cracked-areolate tha l lus which on occasion 

may be ochraceous. Although there were several local co l lec t ions with 

s l i g h t l y larger spores, a l l but two of these had the smaller spores present as 

w e l l . Even the two co l lec t ions with spores averaging 27 X 10 jum had only a 

s l i g h t l y higher hymenium and no other d is t ingu ish ing characters. The apoth-

ec ia l diameters were consis tent ly at or below 1.0 mm, despite the var ia t ion in 

spores and hymenium. In the l imi ted material examined, the var ia t ion appeared 

more l i k e that of a continum rather than a c lear -cut d iscont inui ty ,and 

although the material seems rather polymorphic in other respects no solut ion 

to the problem can be offered at th is time. Anderson (1964) included 

J_. curstu lata in I. macrocarpa "because no sa t is fac tory way has been found to 

d is t ingu ish i t consis tent ly from the l a t t e r " . Harr is (1977) stated that 

although most authors recognize I. c rustu lata as a d i s t i n c t spec ies, that the 

group was so var iable and overlapping with I. macrocarpa that i t was not 

worth the time to try to d is t ingu ish between the two. Wetmore (1968) f e l t 

that his specimens from the Black H i l l s (South Dakota and Wyoming) f e l l c loser 

to I. crustu lata and included a l l material under that species. Unt i l more 

work i s done on the problem th is seems the most sa t i s fac to ry , temporary so lu 

t ion and the same has been done here. 



HUILIA NIGROCRUENTA (Anzi) He r te l , Herzogia 3:374. 1975. 

Lecidea nigrocruenta Anz i , Comment. Soc. C r i t t og . I t a l . 2(1):18. 186 . 

Lecidea phy l l i s c ina N y l . , Flora 56:21. 1873. 

Thallus crustose; t h i n , varying from continuous and s l i g h t l y cracked to 

scattered cracked-areolate, matt; l i gh t grey to bluish-grey + orange areas. 

Hypothallus t h i n , blue black, at margin, inconspicuous to absent. 

Apothecia common, scat tered, 0 .9 -1 .5 ( - l .9 ) mm wide. Proper margin th in 

to th ick , s l i g h t l y ra i sed , + pers is ten t , epruinose, black. Disc adnate, 

hardly cons t r i c ted , plane to s l i g h t l y convex or undulate, round to a l i t t l e 

i r regular , becoming cracked in large apothecia, a lso occasional ly very f l e x -

uous, matt, epruinose, black. Hypothecium dark brown-black below, hyaline 

immediately next to the hymenium for 10-15 um, l i g h t l y inspersed with o i l 

drop le ts ; exc ip le en t i re l y dark brown or with only outer edge dark brown (to 

blue-black in one specimen) becoming a l i t t l e paler brown i n t e r n a l l y , com

posed of large c e l l s , continuing th ick below the hypothecium; epithecium 

sordid green-brown or brown above and green below; paraphyses t h i n , coherent, 

branched at top, occasional ly anastomosed below; hymenium hyaline or pale 

green, 90-125 um high. Spores 8 per ascus, hya l ine, s imple, halonate, 

e l l i p s o i d with one end pointed to almost tear-drop shaped, 18-25 X 7-10 um. 

Spot Tests: tha l lus IK I - , K-, C - , KC-, P - ; hymenium IKI+ blue, excip le K+ 

blood red (inner exc ip le turns red , and when strong a red wash occurs away 

from the exc ip le ) . 

Substratum/Habitat: sax ico lous, co l lec ted twice on sandstone and once on 

igneous rock. 

Selected Specimens: 2126A, 4885. 

Local Abundance and D is t r i bu t i on : infrequent; scattered in the southern 

part of the CDFD subzone at both maritime and inland s i t e s ; a lso present in the 
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adjacent*'zones in the southern part of the i s l and . 

World D is t r i bu t i on : uncerta in; known from Europe, eastern Asia and 

America (Her te l , 1973), including western Russia in Europe, in North America 

reported from New York (Lowe, 1939) and South Dakota (Wetmore, 1968) and in 

Asia reported from China (Hertel & Zhao, 1982). 

Remarks: Hertel (1973) stated that the excip le i s l i gh te r gold-brown 

than H_. macrocarpa but th is was not seen in the local mater ia l . 

H_. crustu lata i s the only s im i l a r local species but i t lacks the pos i t i ve 

K react ion of the exc ip le . The combination of larger apothecia, s l i g h t l y 

larger spores, and s l i g h t l y higher hymenium,also dist inguishes H_. nigrocruenta 

Add i t iona l ly the hypothallus seems much more inconspicuous in H, nigrocruenta. 

H_. nigrocruenta i s reported here as new to the province. 

HUILIA S0REDIZ0DES (Lamy) Her te l , L ichenologist 12:106. 1980. 

Lecidea crustu la ta var. soredizodes Lamy, B u l l . Soc. Bot. France 30:410. 1883. 

Lecidea soredizodes (Lamy) Sandst. non (Nyl.) V a i n . , publ icat ion information 

not ava i lab le . 

Haplocarpon soredizodes (Lamy) V. Wir th, publication information not ava i l ab le . 

Thai 1 us crustose; t h i n , discontinuous with scattered areoles to moderately 

th i ck , continuous ( interrupted by occasional c rys ta l grains project ing from 

substratum), smooth with a few cracks to cracked-areolate; l i gh t to medium 

grey sometimes greenish grey; usual ly with abundant,but inconspicuous, c ra ter -

iform s o r a l i a ; soredia usual ly blue or black sometimes f i ne l y white granular. 

Hypothallus black, at margin of t h a l l u s , continuous, otherwise also between 

areoles. 

Apothecia often present, usual ly scat tered, cons t r i c ted , adnate, 

0.6-1.3 mm wide. Proper margin at f i r s t t h i ck , becoming th inner, ra i sed , +_ 

shiny, pers is tent epruinose, black (brownish in one c o l l e c t i o n ) . Disc plane 

to s l i g h t l y convex, round to occasional ly s l i g h t l y i r r egu la r , + l i gh t white 



pruinose^' black (brownish in one c o l l e c t i o n ) . Hypothecium dark brown-black 

below, 10-25 um thick hyaline layer next to hymenium, inspersed; exc ip le dark 

brown-black throughout,or i n te rna l l y l i gh te r brown in young apothecia; para

physes coherent, branched above, some anastomosing below; epithecium sordid 

green-brown or yellow-brown, occasional ly black at very t i p s , becoming 

beaut i fu l l y greenish below; hymenium 75(-90) um high, hyaline below. Spores 

8 per ascus, hya l ine , simple, e l l i p s o i d or e l l i pso id -po in ted , halonate when 

young, 12-18 X 5-7 um. 

Spot Tests: tha l lus IK I - , K-, C - , KC-, P - ; hymenium IKI+ b lue; excip le K-. 

Substratum/Habitat: sax ico lous; espec ia l ly common on sandstone but also 

occasional ly on conglomerate, sha le , and igneous rocks. 

Selected Specimens: 1351, 3236. 

Abundance and Local D i s t r i bu t i on : occas iona l ; scattered in the southern 

part of the CDFD subzone; not co l lec ted in the northern part of the CDFD sub-

zone nor in the adjacent zones. 

World D is t r i bu t i on : western North America-Europe. 

Remarks: H_. tuberculosa, also found l o c a l l y , i s s im i la r with crater i form 

s o r a l i a , but i t s tha l lus i s IKI+. Add i t iona l ly , i t i s so fa r known l o c a l l y in 

the s t e r i l e state only , while HL soredizodes i s commonly f e r t i l e . 

Ĥ  glaucophaea (Koerb.) Hertel which, according to Hale & Culberson (.1970) 

i s a synonym of Lecidea soredizodes (Nyl.) V a i n . , i s also very s i m i l a r , but 

with a th ick tha l lus and usual ly larger spores (17-28 X 9-12 um). I t i s known 

from Alaska (Thomson, 1979). 

H_. soredizodes (Lamy) Hertel i s reported here as new to the province. 

HUILIA TUBERCULOSA (Sm.) P. James, Lichenologist 12:107. 1980. 

Spiloma tuberculosa Sm., Engl . Bot. 36:tab.2556. 1814. 

Lecidea tumida Mass., Ricerch. Auton. L i ch . 6 8 : f i g . 127. 1852. 
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Lecidea sorediza H y l . , B u l l . Soc. L inn. Normand., s e r . 2 . , 6:291. 187 . 

Lecidea tuberculosa Sm., publ icat ion information not ava i l ab le . 

Thallus crustose; of almost smooth to more commonly cracked areo les , 

occasional ly d ispersed-areolate; areoles + f l a t , smooth, s l i g h t l y shiny; l i gh t 

whi t ish grey. Sora l ia concave, usual ly punctiform, concentrated towards the 

center of the tha l lus i f obviously r a d i a l , often coalescing to cover large 

areas; soredia greenish-grey to usual ly dark grey-black, granular. Hypo

tha l lus obvious, sometimes very conspicuous at margin of t h a l l u s , between 

separated areo les , and over any raised portions of substratum; black. 

Apothecia not observed. According to Ozenda & Clauzade (1970) the apoth

ecia are black, 1-3 urn wide, sometimes pruinose with spores 12-21 X 7-13 urn. 

Spot Tests: tha l lus IKI+ purp l i sh , K-, C - , KC-, P- . 

Substratum/Habitat: sax ico lous; co l lec ted on sandstone, conglomerate, 

g ran i t i cs and other igneous rocks. 

Selected Specimens: 21.10, 3175. 

Local Abundance and D is t r i bu t i on : infrequent; scattered in the southern 

part of the CDFD subzone; not co l lec ted in the northern part of the CDFD sub-

zone or in the adjacent zones. 

World D is t r i bu t ion : circumtemperate in the North Hemisphere (Ozenda & 

Clauzade, 1970). 

Remarks: H_. tuberculosa i s very close to H_. soredizodes which d i f f e rs in 

having an IKI- t ha l l us . In H_. tuberculosa there i s some var ia t ion of the 

iodine react ion in both speed and co lour , such that the negative react ion in 

H_. soredizodes may be jus t one end of a continuum. Even though the local 

H_. tuberculosa d i f f e rs in having much heavier soredia production than the local 

H_. soredizodes, th is could be considered consistent with the phenomenon of 

soredia suppression in f e r t i l e thai 1i noticed in many l ichen species. Most 

loca l H_. soredizodes are , indeed, f e r t i l e . Perhaps also in support of the two 



loca l taSca being the same, are the i r loca l d is t r ibu t ions , which are both 

s i m i l a r , and unusual in being confined to the Saanich Peninsula and southern 

Gulf Is lands. This requires further study. 

H_. tuberculosa i s reported here as new to the province. 

HYPOCENOMYCE Choisy 

Thallus squamulose; squamules < 1.5 mm; upper cortex plectenchymatous, 

lower cortex absent; with or without sored ia ; greenish to yel lowish brown. 

Ascocarp an apothecium, lamina l , < 0.7 mm wide. Proper margin present, 

sometimes excluded. Disc plane at least when young, brown to black. Spores 

8 per ascus, hya l ine, e l l i p s o i d to fus i form, simple to 3-septate. 

Cor t i co lous , occasional ly l i gn i co lous . 

Hypocenomyce i s often included in Lecidea or Psora. 

References: Schneider (1980), James ( in Poelt & Vezda, 1981). 

1. Thallus esorediate, often f e r t i l e H_. FRIESII 

1. Thallus sored ia te , usual ly s t e r i l e 2 

2. Sora l ia in f la ted . . H. UNKNOWN #1 

2. Sora l ia not in f la ted 3 

3. Thallus C+ red, + shiny, tan to tan-green H_. SCALARIS 

3. Thallus C - , very glossy brown H. ANTHRACOPHILA 

HYPOCENOMYCE ANTHRACOPHILA (Nyl.) P. James & G. Schneider, B ib l thca l i c h . , 

Lehre 13:81. 1980. 

Lecidea anthracophila N y l . , Flora 48'-603. 1865. 

Psora anthracophila (Nyl .) A r n . , Flora 53:471. 1870. 
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Figure 17. Selected spores of Hypocenomyce, Lecanact is , Lecania, 
Lecanora, Lecidea, and Lopadium. Co l lec t ion numbers of 
specimens are given in brackets. 

A. Hypocenomyce unknown #1 (873) 

B. Lecanactis megaspora (6414) 

C. Lecanactis pa te l l a r i o i des (4465) 

D. Lecania erysibe (2458) 

E. Lecania a iposp i la (6441) 

F. Lecania unknown #1 (2606) 

G. Lecania nylanderi (1892) 

H. Lecania dudleyi (903) 

I. Lecania toniniodes (1561) 

J . Lecania c y r t e l l a (Macoun specimen, UBC-L4350) 

K. Lecanora phaeobola (1016) 

L. Lecanora badia (5549) 

M. Lecidea albofuscescens (5405) 

N. Lopadium pezizoideum (3231) 





Thallus squamulose; of separate, f l a t to convex, appressed scales, becom

ing s l i g h t l y lobed or not, grouped and imbricate to free and ascending; always 

very g lossy; the margins occasional ly with a very l i gh t white pru in ia or a l 

most scabrous, in one instance becoming sorediate on the lower surface with 

the scale involute exposing the dark grey sored ia ; dark brown above, whit ish 

below. 

Apothecia not observed. According to Poelt (1969), the apothecia are 

convex, red-brown, 0.3-0.4 mm wide with spores 7-13 X 2-4 urn. 

Spot Tests : tha l lus and soredia K-, C - , KC-, P- . 

Substratum/Habi ta t : l i gn i co lous -co r t i co lous ; co l lec ted once on a burnt 

log and on burnt Pseudotsuga bark. 

Selected Specimens: 3852A, 4893. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, one 

co l l ec t i on in the CDFD subzone on the Saanich Peninsula in the south, plus one 

co l l ec t i on in the adjacent zone also in the south. 

World D i s t r i bu t i on : western North America-eastern North America-Europe 

d is junc t ; in North America i t has been reported from Ontario (Brodo, 1981), 

New York (Brodo, 1968), Michigan (Har r i s , 1977), Vermont, Massachusetts, New 

Jersey, North Carol ina (Fink, 1935), and South Dakota (Wetmore, 1968). 

Remarks: H_. sca la r i s is very s imi lar , but has a du l le r tha l lus which is C+ 

red. 

Harr is (1977) has reported the soredia as P+ orange; Brodo (1968, 1981) 

reported i t i s P+ red, and; Schneider (1980) stated i t i s P - . 

H_. anthracophila i s reported here as new to the province. 

HYPOCENOMYCE FRIESII (Ach.) P. James & G. Schneider, B ib l thca . l i c h . , Lehre 

13:84. 1980. 

Lecidea f r i e s i i Ach . , U t l . Svensk. F l . 3:610. 1816. 



Thallus minutely squamulose; of s l i g h t l y convex, t h i n , appressed granu

les which become lobed, then l inear lobed and often branched, then usual ly 

free and ascending, 0 .4 -0 .7 ( - l .0 ) mm long, the t ips + l i g h t l y pruinose; esor

ediate;, greenish-grey, tawny-olivaceous to l i gh t brownish; below ecor t i ca te , 

white. 

Apothecia common, scattered between the squamules, adnate, 0.4-0.8 mm 

wide. Proper margin ra i sed , th in to usual ly t h i ck , pers is ten t , often f lexuous, 

brown-black to black. Disc + plane, roughened, round to + i r regu la r and 

appearing almost gyrose because of the flexuous margin, black. Hypothecium 

not wel l developed, black, + carbonized; excip le b lack, + carbonized; hymenium 

hyaline to yel low or yel lowish patches, 75 um high, appearing inspersed in . 

some cases; paraphyses i nd i s t i nc t in water, t i gh t l y coherent even in K. 

Spores 8 per ascus, hya l ine, f us i f o rm-e l l i p so id , s imple, 5-8 X 2.5-3 um. 

Spot Tests: K-, C+ rose (very f l e e t i n g ) , P - . 

Substratum/Habitat: co r t i co lous ; co l lec ted once on the trunk of Thuja. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once in the CDFD subzone on the Saanigh Peninsula; not co l lec ted in 

adjacent zones. 

World D is t r i bu t i on : ten ta t ive ly western North America-eastern North 

America-Europe-eastern Asia d is junc t ; in North America i t has been reported 

from Vermont, Massachusetts (Fink, 1935), Ontario (Brodo, 1981), Michigan 

(Har r i s , 1977), South Dakota, Wyoming (Wetmore, 1968), Ca l i f o rn i a (Lowe, 1939), 

Arizona (Weber, 1963), and Colorado (Anderson, 1964). 

Remarks: jH. f r i e s i i i s usual ly reported to be C- . There i s , indeed,a 

very f l ee t ing react ion which may have gone unnoticed, or the species may pos-

ess some chemical v a r i a b i l i t y . Anderson (1964) reported i t as being e i ther 

K-, P- or K+ ye l low, P+ yel low(-orange). The C react ion i s often used to 

separate H_. f r i e s i i from H_. sca la r i s which has a strong, pers istent red reac-
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t ion with C. Schneider (1980) also reported a feeble red C react ion in the 

tha l lus of H_. f r i e s i i . 

H_. f r i e s i i i s a lso s im i la r to H_. caradocensis (Leight.) James & 

G. Schneider; both species lack soredia. According to Duncan (1979) the 

l a t t e r (sub. nom. Lecidea acutula N y l . ) . also has a f lee t ing C+ react ion. 

However, i t has la rger , septate spores, 12-15 X 204 urn (Ozenda & Clauzade, 

1970). Duncan stated that H_. caradocensis resembles H_. sca la r i s while Ozenda 

& Clauzade noted that i t i s s im i l a r to H_. f r i es i i . 

H_. f r i e s i i was reported as new to the province in Noble (1978) on the 

basis of material from the present study and a specimen from the i n te r i o r of 

the province. 

HYPOCENOMYCE SCALARIS (Ach. ex L i l j e b l . ) Choisy, B u l l . Mens. Soc. L inn. Lyon 

22:103. 1953. 

Lichen sca la r i s Ach. ex L i l j e b l . , Utkast. Svensk. F l . : 4 2 2 . 1792. 

Lecidea sca la r i s (Ach. ex L i l j e b l . ) Ach . , Meth. L i ch . : 78 . 1803. 

Psora sca la r i s (Ach. ex L i l j e b l . ) Hook., Engl . P I . 5:196. 1844. 

Thallus squamulose; of scattered to grouped and imbr icate, sma l l , plane 

to convex, round to oval sca les , attached at one end, the other edges becoming 

f ree , lobed and undulate, smooth, matt to s l i g h t l y shiny, epruinose, 0.6-1.0 

(-2.0) mm wide, eventual ly becoming sorediate on the edge of the lower surface 

with the margin involute exposing the sored ia ; tan, o l i v e - t a n , l i gh t brown. 

Apothecia not observed. According to Anderson (1964) the apothecia are 

black, sometimes pruinose, up to 2 mm wide; the proper margin ra i sed , pers is 

tent , en t i r e , flexuous to lobate, whi t ish or grey ish ; spores rare ly observed, 

9-12 X 2-3.5 urn. 

Spot Tests: cortex and soredia C+ red (pers is ten t ) , K-, P- . 

Substratum/Habi ta t : co r t i co lous , l i gn i co l ous , co l lec ted once on l i v i n g 
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Pseudotsu'ga barks, both charred and uncharred, and once on the bark of a 

ro t t ing log . 

Selected Specimens: 727B, 6327. 

Local Abundance and D is t r i bu t i on : infrequent; scattered in the southern 

part of the CDFD subzone; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : ten ta t ive ly circumtemperate; reported from Europe, 

A s i a , North America; also reported from Tasmania in the Southern Hemisphere 

(Ozenda & Clauzade, 1970). 

HYP0CEN0MYCE UNKNOWN #1 

Thai!us squamulose; of small appressed scales which quick ly become 

separate, + loose, l i near squamules, 0.5-1.2 mm long, sometimes branched and 

several lobes per sca le , + f l a t and smooth, the t ips becoming in f la ted and 

then cracking open at the edge (or below or occasional ly even above) to become 

s o r a l i a ; soredia fa r inose ; rh iz ines absent'; yel lowish-green to blu ish-green. 

Apothecia uncommon, lamina! , 0.6-1.0 mm wide. Disc + plane to s l i g h t l y 

f lexuous, cons t r i c ted , epruinose, + round, concolorous with tha l lus to greying 

or p ieba ld , s l i g h t l y shiny. Proper margin t h i n , even, hardly v i s i b l e in 

apothecia observed, s l i g h t l y darker and sh in ie r than d i sc . Hypothecium 

hya l ine, of very th ick-wal led hyphae, up to 125 um th i ck ; excip le also of 

thickened, radiat ing hyphae, + hya l ine ; epithecium + hya l ine; paraphyses . 

t i gh t l y coherent, hymenium hya l ine , 75 um h igh; algae present in base, spread

ing out below hypothecium for about 1/3 width of d i s c , not extending to margin 

edge. Spores 8 per ascus, hya l ine, fusiform with one end narrower, 3-septate, 

15-21 X 2.5-3 um (see Figure 14). 

Pycnidia not observed. 

Spot Tests: tha l lus K-, C - , KC-, P- . 

Substratum/Habitat: co r t i co lous , co l lec ted only on the trunks of Quercus 
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where i t seems to prefer the edges rather than the top of the bark sca les . 

Selected Specimens: 873B, 1741B. 

Local Abundance and D is t r i bu t i on : infrequent; co l lec ted only in the 

southern part of the CDFD subzone on the Gulf Is lands; not co l lec ted in the 

adjacent zones. 

World D is t r i bu t i on : unknown. 

Remarks: This unknown species i s dist inguished by the t iny squamulose 

growth form, helmet-shaped s o r a l i a , and cor t ico lous habi t . I t i s very d i s 

t i nc t i ve with the so ra l i a reminiscent of those in Physcia adscendens and 

apothecia s im i la r to those of C a t i l l a r i a g r i f f i t h i i . I t was not determinable 

u t i l i z i n g a l l ava i lab le f lo ras and monographs. Some d i f f i c u l t y was encounter

ed in even assigning i t to genus. The presence of algae in the base of the 

apothecium,which spread out below the hypothecium in the immediate area of the 

base,but never penetrating as far as the margin edge,cannot be overlooked and 

would c l a s s i f y the margin perhaps as a reduced tha l l i ne margin. 

From a l l appearances though,the margin i s lec ide ine rather than lecano-

r ine . Furthermore,none of the genera in the Lecanoraceae seem appropriate -

Lecania i s t yp i ca l l y crustose; Solenospora has a strong rosette growth form 

with well developed tha l l i ne margin and 1-septate spores. Neither of these 

are commonly sorediate nor cor t i co lous . Since other species in the 

Lecideaceae have been known to contain some algae around the s ta lk (Lamb, 

1954 b) the unknown local species i s assigned here despite the anomaly. With

in the Lecideaceae,TojTTjria_ i n i t i a l l y seemed the obvious choice, since i t i s 

squamulose and 1- to 3-septate; Hypocenomyce has been treated as containing 

only simple-spored species (Schneider, 1980). Furthermore, Toninia i s almost 

exc lus ive ly a sax ico lous- ter r ico lous genus often with a pruinose, rare ly sore

diate tha l lus and bearing apothecia often with a dark hypothecium. 

T. opuntioides (.Vi 11.) Baumg. appears to have a s im i la r growth form but i t i s 
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saxicolous and esorediate (Ozenda & Clauzade, 1970). T. caradocensis (Leight. 

ex Nyl . ) Lahm, was the only cor t i cb lous- l ign ico lous species but i t was also 

esorediate. Hawksworth et a l . (1980) t ransferred th is species to Hypocenomyce, 

which, therefore, now includes one species with 3-septate spores. Afer some 

consideration i t was f e l t that the unknown species was best accommodated in 

Hypocenomyce despite the anomalous algae in the margin. 

HYPOGYMNIA (Nyl.) Ny l . 

Thallus f o l i o s e . Branches cor t ica te above and below, s o l i d to often 

hollow and i n f l a t e d ; with or without ventral perforat ions near the a x i l s , 

sored ia , lobu les ; rh iz ines absent; pale grey to grownish grey above, black 

below. 

Ascocarp an apothecium, lamina! , sess i l e or subs t ip i ta te . Thal l ine 

margin present. Disc brown, often large. Asci with IKI+ blue apical 

apparatus. Spores 8 per ascus, hya l ine, simple, e l l i p s o i d , smal l . 

Pycnidia often abundant, b lack; pycnospores hya l ine, c y l i n d r i c a l , 

s t ra ight with mid-const r ic t ion . 

Mainly co r t i co lous , also sax ico lous, muscicolous. 

Dr. L. Pike has recent ly reviewed Hypogymnia, uncovering many new species 

and changing many of the species concepts in the older taxa. The new t reat 

ment i s as yet unpublished; however, many changes are already appearing in 

the l i t e r a t u r e , e .g . Hale (1979). Dr. P ike 's treatment i s expected to be 

published soon (Mycotaxon,in ;press) . 

Hypogymnia has been retained in Parmelia in a number of recent f lo ras 

(Duncan, 1970; Ozenda & Clauzade, 1970) but th is treatment i s becoming unusual. 

References: Ohlsson (1973-key, s l i g h t l y dated), Krog (1974; in Poelt & 
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Vezda, 1*977), Brodo (1979-key). 

1. Sorediate 2 

1. Esorediate 3 

2. Sora l ia terminal , labr i fo rm, P+ orange H_. PHYSODES 

2. Sora l ia termina l , cap i ta te , P- H_. TUBULOSA 

3. Lobes 2-5 mm wide, commonly appressed over most of the 
t ha l l u s ; branches + contiguous, not divergent H_. TUMIDULA 

3. Lobes 1-2 mm wide, cen t ra l l y attached, marginal ly 
f ree , radiat ing ho r i zon ta l l y ; branches divergent 4 

4. Medulla white; perforat ions uncommon 
on lower sur face; P+ orange H. IMSHAUG11 

4. Medulla with black-brown layer (older lobes) ; 
perforat ions common on lower sur face; P- H_. INACTIVA 

HYPOGYMNIA IMSHAUGII Krog, Norsk Po la r i ns t . Skr. 144:96. 1968. 

Thallus f o l i o s e ; 2-9 cm broad. Lobes 1-2 mm wide, l i n e a r , hol low, at 

tached at the center, otherwise free and hor izonta l ly rad ia t i ng ; dichotomously 

branched with branchlets divergent at + r ight angles; upper surface shiny, 

smooth, esorediate, grey-white to pale glaucous or yel lowish-glaucous; med

u l l a ry hyphae white; lower surface dul l to shiny, rugose, b lack, sometimes 

browning towards the lobe t i p s ; ventral perforat ions + absent; rh iz ines absent. 

Apothecia common, lamina l , ped ice l l a te , 2-7(-11) mm broad. Thal l ine mar

gin present. Disc brown, concave becoming plane. Hymenium 40 urn high; para

physes coherent; epithecium brown. Spores 8 per ascus, hya l ine , e l l i p s o i d to 

globose with a d i s t i n c t epispore, 5-8 X 3-5 pm. 

Pycnidia common, usual ly c lustered on the dorsal sur face, b lack; pycno-

spores hya l ine, c y l i n d r i c a l , 4-6 X 1 pm. 

Spot Tests: medulla P+ orange-red, K+ fa in t fu lvous. Krog (.1968) stated 

the medulla was K+ ye l low; Ohlsson (.1973) said i t was K-. 
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Substratum/Habitat: co r t i co lous , pr imar i ly on branches and twigs of 

Pseudotsuga. 

Selected Specimens: 103, 802. 

Local Abundance and D is t r i bu t i on : occas iona l ; pr imar i ly in the eastern 

par t , espec ia l ly southeastern (Gulf Islands) par t , of the CDFD subzone at 

inland s i t e s ; present but not common in adjacent zones. 

World D is t r i bu t ion : western North American endemic; known from 

Ca l i f o rn ia to Alaska and also inland to A lber ta , Montana and Idaho (Ohlsson, 

1973). 

HYPOGYMNIA INACTIVA (Krog) Ohlsson, Bryolpgis t 76:374. 1973. 

Hypogymnia imshaugii Krog var. inac t iva Krog, Norsk Po la r i ns t . Skr. 144:98. 

1968. 

Thallus f o l i o s e ; o rb i cu la r , becoming elongated in d i rec t ion of twig, 5-9 

(-14) cm broad. Lobes 1-2 mm wide, l i n e a r , hollow, dichotomously branched 

with branch!ets divergent at + r ight angles; cen t ra l l y attached with lobes 

free but radiat ing mainly in the hor izontal plane; upper surface smooth, shiny, 

esorediate, whi t ish grey, pale glaucous green to pale o l i ve green; lower 

surface dul l to shiny, rugose, black to rare ly tan , becoming brown at lobe 

t i p s ; perforat ions into medullary cavi ty occas iona l , ven t ra l , mainly at 

branching po in ts ; hyphae l i n i ng medullary cavi ty brown to b lack; rh iz ines 

absent. 

Apothecia common, lamina l , ped i ce l l a te , 2-7(-17) mm wide. Thal l ine mar

gin present. Disc brown, concave becoming plane. Hymenium 40 um high; para

physes coherent; epithecium brown. Spores 8 per ascus, e l l i p s o i d to sub-

globose, hya l ine, with a d i s t i n c t epispore, 6-8 X 4-5 um. 

Pycnidia abundant, b lack, c lustered to scattered on the dorsal surface; 

pycnospores hya l ine , c y l i n d r i c a l , 5-6 X 1 um. 
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Spot Tests: medulla P - , K-. 

Substratum/Habitat: co r t i co lous ; nearly exc lus ive ly on coni fer twigs 

and branches, espec ia l l y Pseudotsuga and Pinus. 

Selected Specimens: 2415, 3816. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone and adjacent zones, espec ia l l y common at inland s i t e s . 

World D is t r i bu t i on : western North American endemic; known from Ca l i f o rn ia 

Oregon, Washington, B r i t i s h Columbia (Ohlsson, 1973) and Alaska (Krog, 1968); 

+ oceanic except for eastern Washington l o c a l i t i e s . 

Remarks: According to Ohlsson (1973) H_. inact iva i s somewhat.. more re

s t r i c ted and rare than H_. imshaugii, but l o c a l l y H_. inact iva was co l lec ted 

twice as often as the l a t t e r and was much more widely d i s t r i bu ted . The two 

species were co l lec ted only occasional ly at the same s i t e . 

HYPOGYMNIA PHYSODES (L.) N y l . , L i ch . Env i r . Par is 1896:39. 1896. 

Lichen physodes L . , Sp. P l . :1144. 1753. 

Parmelia physodes (L.) Ach . , Meth. L ich . :250. 1803. 

Thallus f o l i o s e , o rb i cu la r , becoming elongated in the d i rec t ion of some 

twig substrata, 2-6 cm broad. Lobes 1-2 mm wide, hol low, much-branched, con

tiguous and imbr icate, + appressed except for the lobe ends, t ips of non-

sorediate lobes tending to d i l a t e ; upper surface smooth and shiny, off-white 

to yel lowish glaucous; sorediate, so ra l i a terminal , labr i fo rm, infrequent in 

small thai 1 i , formed by the lobe ends breaking open with the upper part re

maining convex or becoming ref lexed and ragged, the soredia granular, on the 

upturned inner sur face; lower surface black, becoming brown at lobe t i p s , often 

v i s i b l e from above as a black margin, rugose; rh iz ines absent. 

Apothecia rare , observed once, lamina l , up to 6 mm broad. Thal l ine mar

gin present. Disc brown, concave becoming plane. Hymenium 40 um high; para-
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physes coherent; epithecium brown. Spores 8 per ascus, hya l ine , e l l i p s o i d 

to subglobose with a thick epispore, 6-10 X 4-6 urn. 

Pycnidia often present but small and inconspicuous, tan becoming b lack; 

pycnospores hyal ine, c y l i n d r i c a l , 5-6 X 0.75-1 urn. 

Spot Tests: medulla P+ orange-red. 

Substratum/Habi ta t : co r t i co lous ; on a wide var iety of trees and shrubs, 

pr imar i ly Pseudotsuga and Holodiscus; occasional ly also saxicolous. 

Selected Specimens: 1357, 3675. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone; present but not as common in the adjacent zones. 

World D is t r i bu t i on : c i rcumarct ic to circumtemperate (Krog, 1968). 

HYPOGYMNIA TUBULOSA (Schaer.) Hav., Bergens Mus. Arbok. Naturvid. Raekke 

1917-18(2):31. 1918. 

Parmelia ceratophyl la var. tubulosa Schaer . ,L ich . Helvet. S p i c i l . 10:459. 

1840. 

Thal lus f o l i o s e ; o rb i cu la r , 2-4 cm broad, attached only at the center , 

with branches + ascending or divergent. Lobes 1-2 mm wide, hol low, elongate-

l i n e a r , infrequent ly dichotomously branched; upper surface smooth, shiny, 

white-grey to glaucous green or deep green with lobe t ips blackened when not 

sorediate; so ra l i a terminal cap i ta te , on most lobe ends; soredia granular, 

abundant, enc i r c l i ng lobe t i p s ; lower surface rugulose, du l l to mainly shiny, 

black, l ightening towards lobe t ips where small c i r c u l a r patches of black occur 

where lobe i s coming in contact with substratum; rh iz ines absent. 

Apothecia not observed. According to Lynge (1921), the apothecia are 

very ra re , apical to subapica l , shor t ly s t i p i t a t e , 1.5-3.5 mm wide with brown 

disc and spores arranged in rows, oval to sub-globose with a narrow epispore, 

5.2-714 X 3.705.3 urn. 

Pycnidia observed once, at the end of a nonsorediate lobe, red-brown; 
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pynospor.es not observed. According to Lynge (.1921) and Hillman (1936) the 

pycnidia are unknown. 

Spot Tests: medulla P- . 

Substratum/Habitat: co r t i co lous ; on twigs of evergreen and deciduous 

trees and shrubs, plus one l ign ico lous co l l ec t i on (see below). 

Selected Specimens: 3677, 3887. 

Local Abundance and D is t r i bu t i on : infrequent; scattered towards the 

western boundary of the CDFD zone, espec ia l l y at higher elevat ions in land , 

also present in adjacent zones. 

World D is t r i bu t i on : circumboreal-circumtemperate in the Northern 

Hemisphere (Krog, 1968). 

Remarks: One unusual specimen of H_. tubulosa was co l lec ted from a wharf. 

It was more branched than usua l , appressed, with many of the lobe t ips esored

ia te and browned. While not very t y p i c a l , i t agrees with the descr ipt ion of 

an anomalous co l l ec t i on of Lynge (.1921). 

HYPOGYMNIA TUMIDULA P ike , ined. 

Hypogymnia enteromorpha auc t . , non(Ach.) Ny l . 

Thai 1 us f o l i o s e ; 5-11 cm broad. Lobes 2-5 mm wide, hollow, l i n e a r , 

i r regu la r l y to dichotomously branched, usual ly appressed and crowded or more 

rare ly f ree , imbr icate, and attached only cen t ra l l y ; convex, usual ly uneven/, 

s l i gh t "constr ic t ions at in terva ls and branching po in ts ; upper surface smooth, 

shiny to dul l and rugulose in some older sec t ions , esorediate, whi t ish grey to 

pale glaucous green, often browned at lobe t i p s ; lower surface black to brown 

at the t i p s , often v i s i b l e as a black margin from above, rugulose, shiny; 

rh iz ines absent. 

Apothecia occasional ly present, lamina l , on an urceolate, tumid s t i p e , 

2-13(-20) mm wide. Thal l ine margin present. Disc brown, concave becoming 

http://pynospor.es
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plane. ^Hymenium 40-55 um high; paraphyses coherent; epithecium brown. 

Spores 8 per ascus, e l l i p s o i d to subglobose, hya l ine, epispore d i s t i n c t , 

5-8 X 4-5 um. 

Pycnidia b lack, abundant; pycnospores not seen. 

Spot Tests: medulla P+ orange turning red or P- . 

Substratum/Habitat: co r t i co lous , the P+ s t ra in i s found pr imar i ly on 

Pseudotsuga and,infrequently, on other con i fe rs , deciduous trees and shrubs 

and ro t t ing logs ; also once sax ico lous ; the P- s t ra in was a lso found pr imar i ly 

on Pseudotsuga but was more frequent than the pos i t ive s t r a i n , on deciduous 

trees as a secondary substratum. 

Selected Specimens: 2662, 3044 (P+ s t r a i n ) ; 1539, 3888 (P- s t r a i n ) . 

Local Abundance and D is t r i bu t i on : both s t ra ins frequent, with the P+ 

s t ra in s l i g h t l y more common; the P+ s t ra in scattered throughout the CDFD 

subzone and adjacent zones pr imar i ly at inland s i t e s ; the P- s t ra in much more 

common in the eastern part of the CDFD subzone (Gulf Islands and Saanich Pen

insula) but also present in adjacent zones. 

World D is t r i bu t i on : amphi-Paci f ic (Krog, 1968). 

Remarks: H_. enteromorpha (Ach.) Ny l . was described from material c o l l e c t 

ed in C a l i f o r n i a . The type i s ac tua l ly a rare species and does not correspond 

to the widespread species t y p i c a l l y ca l led by th is name (Brodo, pers. comm.) 

However, even recent ly published treatments (Hale, 1979) continue to use th is 

epithet pending publ icat ion of H_. tumidula. 

H_. tumidula i s chemically diverse according to l i t e ra tu re reports (Krog, 

1968; Nuno, 1964; Ohlsson, 1973). Specimens containing physodalic acid (P+ 

orange-red) + other acids are considered the typ ica l va r ie ty . Specimens lack

ing physodalic acid (P- or P+ yellow) + other acids has been named Parmelia  

enteromorpha f. inac t i va by Asahina (1952) and Hypogymnia enteromorpha var. 

inact iva (Asah.) by Bird & Marsh (1973a). Lacking morphological d i f fe rences, 
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the inact ive s t ra in does not merit species recogni t ion. Local ly the two 

s t ra ins are not morphologically separable although, i n te res t i ng l y , the P-

var ie ty appears more f e r t i l e than the P+ var ie ty . Out of 29 co l lec t ions,21 

(72%) of the inact ive s t ra in were f e r t i l e compared to 18 out of 47 (.38%) for 

the ' ac t i ve ' s t r a i n . 

HYPOTRACHYNA (Vain.) Hale 

Thal lus f o l i o s e ; lobes e longate- l inear and truncate; cor t i ca te above and 

below, above cortex paraplentenchymatous with a pored epicor tex; with or wi th

out soredia. Below black and r h i z i n a t e ; rh iz ines dichotomously branched. 

Ascocarp an apothecium, lamina! , usual ly adnate. Tha l l ine margin present. 

Spores 8 per ascus, ovoid, simple, hyal ine. 

Pr imar i ly co r t i co lous ; espec ia l l y common at high elevat ions in the 

t rop i cs . 

Hypotrachnya was formerly part of Parmelia, subgenus Parmelia. 

There is one local species. 

References: Hale (1974b, 1975). 

HYPOTRACHYNA SINUOSA (Sm.) Hale, Smith. Contr ib. Bot. 25:63. 1975. 

Lichen sinuosus Sm., Engl . Botan.,29:tab.2050. 1809. 

Parmelia sinuousa (Sm.) Ach . , Synops. L ich . :207. 1814. 

Thailus f o l i o s e ; up to 3 cm broad. Lobes 0.5-1.5 mm wide, elongate-

l i n e a r , cen t ra l l y attached with rest of lobe + f ree . Upper surface smooth, 

shiny; sorediate, soredia fa r inose , present in terminal s o r a l i a , concolorous 

with t h a l l u s ; sulphur ye l low, pale yel low-green. Lower surface shiny black, 

browning at lobe t i p s ; rh iz ines abundant, dichotomously branched, project ing 
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Apothecia not observed. According to Hale (1975), "apothecia very r a r e " , 

adnate, 1-4 mm in diameter; spores 10-14 X 7-9 urn. 

Spot Tests: medulla K+ yel low turning red, P+ yellow-orange. 

Substratum/Habitat: co r t i co lous ; very occasional ly sax ico lous; co l lec ted 

once each on Holodiscus and Picea s i t chens i s ; the s ing le saxicolous co l l ec t i on 

was on very shaded sandstone in the supra l i t t o ra l zone with a F ru l lan ia sp. 

Selected Specimens: 1952, 4041. 

Local Abundance and D is t r i bu t i on : infrequent; two co l lec t ions from the 

CDFD subzone both in the southern part of the subzone, one near the western 

boundary; present and much more abundant in the adjacent zones, espec ia l ly the 

Fog/Spruce subzone of the CH zone. 

World D is t r i bu t i on : ten ta t ive ly circumtropical with extensions in ocean

ic-temperate regions; in the western Hemisphere i t i s known from Alaska to 

Oregon, the southeastern United Sta tes , Mexico, West Indies, the Andean region 

from Venezuela to C h i l e ; in the Eastern Hemisphere i t i s reported from Europe, 

southeast Asia from southern Japan to Java; add i t iona l l y i t i s reported from 

New Zealand (Martin 1966); Hale (.1975) described the foregoing d i s t r i bu t ion as 

"pan-tropical-montane,- pantemperate". 

ICMADOPHILA Trev. 

Thallus crustose. Ascocarp a sess i l e to short ly s t i p i t a t e apothecium. 

The st ipes secondari ly covered with ass im i la t i ve t i ssue . Tha l l ine margin 

present, sometimes excluded to expose a hyaline proper margin. Disc pale 

f lesh-co loured. Paraphyses simple or s l i g h t l y branched. Asci s l i g h t l y 

ap i ca l l y thickened, IKI - . Spores 8 per ascus, hyal ine, fus i form, 1- to 3-sep

ta te . Pycnidia s t i p i t a t e , l a t e r a l ; f u l c ra endobasid ia l ; pycnospores c y l i n d r i -



cal with/somewhat thickened ends. 

L ign ico lous, muscicolous. 

There i s one local species. 

ICMADOPHILA ERICETORUM (L.) Zah lb r . , Wiss. Mi t te i lung Bosnien & Hercegov. 

3:605. 1895. 

Lichen ericetorum L . , Spec. P lant . :1141. 1753. 

Thai 1 us crustose; i r r egu la r , covering extensive areas, 9 cm wide or 

greater; shiny, smooth to verruculose; deep glaucous green to greyish green. 

Apothecia abundant, scat tered, round to i r r egu la r , 1.4-2,0(-3.2) mm 

wide, sess i l e to shor t ly s t i p i t a t e . Tha l l ine margin i r r egu la r , becoming ex

cluded except under the apothecium. Proper margin t h i n , smooth to crenulate, 

wh i t i sh , pers is tent . Disc plane becoming concave, sometimes convex, i r regu la r 

l y roughened sur face, f lesh-co loured. Hymenium 100 urn h igh; paraphyses s ing le 

coherent at t i p s ; epithecium brown; hypothecium hyal ine. Asci narrowly 

c y l i n d r i c a l . Spores 8 per ascus, hya l ine, fus i form, 1-, 2 - , or 3-septate, 

22-28 X 4-5 pm. 

Pycnidia not observed. 

Spot Tests: none. 

Substratum/Habitat: l i gn i co l ous , on rotten logs and stumps in shaded 

loca t ions . 

Selected Specimens: 2406, 4697. 

Local Abundance and D is t r i bu t i on : infrequent; in the CDFD subzone present 

only in the northern part on Denman Island (three c o l l e c t i o n s ) ; present and 

more common in the zones to the west (see Figure 18). 

World D is t r i bu t i on : circumboreal-(northern)circumtemperate in the Northern 

Hemisphere (Thomson, 1979). 



Figure 18. Col lect ion s i tes of $ 
Icmadophila ericetorum. 

^ ? 

Collect ions concentrated in the 
adjacent zones; in the CDFD subzone 
occuring primari ly in the northern 
part (= hyperoceanic). 

* present 

o absent 



IONASPIS Th. Fr . 

Thallus crustose, th in and discontinuous to th icker and cracked-areolate, 

sometimes endo l i t h i c ; homoiomerous. Phycobiont a green algav (Trentepohl ia). 

Ascocarp an apothecium, immersed, concave.to plane, small 0.5 mm), pale 

to blackened. Proper margin t y p i c a l l y present; t ha l l i ne margin occasional ly 

also present in some species. Paraphyses simple to s l i g h t l y branched. Spores 

8 per ascus, hya l ine , simple, th in -wa l led , e l l i p s o i d to ovoid. 

Saxicolous. 

References: Magnusson (1933). 

There i s only one local species. 

IONASPIS 0D0RA (Ach.) Th. F r . , L i ch . Scand. 1:273. 1871. 

Gyalecta odora Ach . , L i ch . Helv. S p i c i 1 . : 8 0 . 1826/ 

Thallus crustose; th in and discont inuous, growing among 'sandgrains or 

th in and continuous to th icker and s l i g h t l y cracked-areolate; smooth, + shiny, 

mottled pale yel low-grey to pale reddish-grey. Hypothallus absent. 

Apothecia abundant, scattered to sometimes grouped and p a r t i a l l y con

f luen t , innate, 0.1-0.5 mm wide. Tha l l ine margin usual ly not very obvious, 

occasional ly v i s i b l e as a s l i g h t l y raised r ing around sunken d i s c ; a lso not 

read i ly v i s i b l e in cross-sect ion although some algae always present below 

hypothecium. Proper margin often v i s i b l e as a pale whi te, very th in r i ng . 

Disc round to somewhat i r r egu la r , concave to plane, hya l ine , f lesh to pale 

orange. Hypothallus hya l ine, fulvous to pale orange; paraphyses coherent; 

epithecium usual ly hya l ine; hymenium 90-12- um high. Spores 8 per ascus, 

simple, e l l i p s o i d , hya l ine, (10-)12-15 X 5-8 um. 



Spot Tests: tha l lus K-, C - , KC-, P - ; hymenium K-, C - . 

Substratum/Habitat: sax ico lous; on noncalcareous sandstone at both mari

time and inland s i t e s , probably in seepage microhabitats. 

Selected Specimens: 2829, 2858. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone. 

World D is t r i bu t i on : uncerta in; reported from Europe, A s i a , and western 

North America; described by Magnusson (1933b) as borea l -a lp ine. 

Remarks: J_- odora. is a'very polymorphic species. As Magnusson (1933b) 

pointed out, i t "var ies considerably in thickness and colour.. I t may be very 

th in and almost without cracks, espec ia l l y near the edge of the specimens, or 

rather t h i ck , cracked-areolate. I ts colour is usual ly some shade of o l i v e , 

pale grey ish-o l i ve to dark o l i ve but there are also almost plumbeous thai 1i or 

almost whi t ish yel low ones". The local mate r ia l , besides the paler co lorat ion 

than i s ^ typical of the spec ies, has a higher hymenium and s l i g h t l y larger 

spores than i s usual . Furthermore J_. odora t yp i ca l l y grows on g ran i t i c rock 

in or near brooks and lakes, being wetted by water at least part of the yeari . . 

The local material does not occur in such ha t i t a t s . However, although the 

local material i s not aquatic i t was t yp i ca l l y encrusted with blue-green algae 

and in one instance a long, filamentous green algae, ind icat ing a rather wet 

habi tat . 

KOERBERIA Mass. 

Thallus f o l i o s e ; of s t e l l a t e , rad ia t i ng , l i n e a r , appressed to raised 

lobes; with or without i s i d i a or lobu les ; rh iz ines present, tu f ted ; o l i v e -

green above, pale below. Phycobiont blue-green. 

Ascocarp an apothecium with a t ha l l i ne margin or a pseudoexcipulum formed 
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from ordinary tha l lus t i s s u e , appearing b ia to r ine . Spores 8 per ascus, 

rare ly mature, hya l ine, simple or 1-septate. 

Saxicolous and cor t i co lous . 

References: Henssen (1963b). 

There i s once local species. 

KOERBERIA SONOMENSIS (Tuck.) Henss., Can. J . Bot. 41:1351. 1963. 

Pannaria sonomensis Tuck., Proceed. Amer. Acad. Arts Sc. 12:169. 1877. 

Thal lus f o l i o s e ; o rb i cu la r , 0.5-1.0 cm broad, or coalescing i r regu la r l y 

to cover larger areas. Lobes long, l i n e a r , 0.1-0.2 mm wide, increasing in 

width towards the margin, shiny, smooth to long i tud ina l l y s t r i a t e , separate to 

contiguous, adnate or with short side lobes sometimes ascendant; rh iz ines i n 

conspicuous, shor t , scat tered, pa le ; deep greyish o l i v e , o l i v e , l i gh te r below. 

Apothecia and pycnidia not observed. According to Henssen Cl963b) the 

apothecia are 0.4-0.6 mm wide with e i ther a t ha l l i ne margin or a "proper margin 

formed by a fa lse excipulum"; d isc f l a t or s l i g h t l y convex, red-brown; spores 

hyal ine, i n i t i a l l y e l l i p s o i d and simple, becoming fusiform and 1-septate with 

matur i ty, 10-17 X 3.5-4 urn. 

Spot Tests: none. 

Substratum/Habitat: sax ico lous; on both sandstone and gran i te , more common 

in the supra ! i t t o ra l zone at maritime s i tes , but also present in land. 

Selected Specimens: 997A, 2010B. 

. .Local Abundance and D is t r i bu t i on : infrequent; co l lec ted only in the south

eastern part of the CDFD subzone (Gulf Is lands) ; not co l lec ted in the adjacent 

zones. 

World D is t r i bu t i on : western North America-Europe d is junc t ; in western 



North America reported only from C a l i f o r n i a , both coastal and inland 

(Henssen, 1963b); herbarium material (COLO) has been seen also from Oregon. 

Remarks: According to Henssen (1963c) s t e r i l e material of J<. sonomensis 

and Vestergrenopsis i s i d i a t a are v i r t u a l l y i d e n t i c a l , although the l a t t e r 

species usual ly has laminal i s i d i a and the former eventual ly forms marginal 

lobules. Since J<. sonomensis was known only from Ca l i f o rn ia in North America 

and V_. i s i d i a t a had an a r c t i c d i s t r i bu t i on (Thomson, 1972) th is geographical 

d i f ference was used to d is t ingu ish s t e r i l e mater ia l . Recently, however, 

V_. i s i d i a t a has been co l lec ted at several locat ions in southwestern B r i t i s h 

Columbia, namely Forbidden Plateau on Vancouver Is land, Black Tusk area of 

Gar ibald i Prov inc ia l Park, Tweedsmuire Prov inc ia l Park (Ohlsson, 1973), and 

Whist ler Mountain (UBC). Although current ly K. sonomensis i s known l o c a l l y 

from only lower elevat ions, i t i s pr imar i ly montane (up to 2,000 m in Ca l i f o rn i 

and hence the d is t r ibu t ions of the two species may over lap. 

K_. sonomensis was reported as new to the province in Noble (1978) based 

on the present study. 

LECANACTIS Eschw. 

Thallus crustose. Phycobiont Trentephol ia. 

Ascocarp a pseudothecium, s e s s i l e , with d i s t i n c t receptac le, appearing 

lec ide ine . Disc + round, usual ly pruinose. Hypothecium dark brown to black. 

Asci b i tun ica te , + c lavate. Spores 8 per ascus, hya l ine , fusiform to ac icu la r 

sometimes curved, 3- to 7-septate. 

Cort icolous and sax ico lous; best developed in warm cl imates. 
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1. Ascocarps pruinose; spores < 40 pm long L_. MEGASPORA 

1. Ascocarps not pruinose; spores > 50 urn long J_. PATELLARIOIDES 

LECANACTIS MEGASPORA (Merr.) Brodo, L i ch . Can. Exs. 110. 1975. 

Lecanactis i l l ecebrosa var. megaspora M e r r i l l , Bryologis t 16:59. 1913. 

Thallus crustose;. usual ly t h i n , fa r inose, occasional ly almost smooth and 

continuous; l i gh t grey to greenish grey. 

Apothecia common, sometimes abundant but usual ly only a few scattered 

among pycnid ia ; adnate, sometimes appearing almost stalked when apothecia 

f lexuous; round to more commonly i r r egu la r , 0.4-1.1 mm wide. Proper margin 

en t i r e , th i ck , ra i sed , pers is ten t , b lack. Disc plane often becoming f lexuous, 

covered in thick white or ye l lowish pru in ia (occasional ly even brownish). 

Hypothecium black; epithecium darkened by pru in ia granules; hymenium 65-75 pm 

high, hyaline to more commonly fu lvous; paraphyses coherent; asci b i tun ica te . 

Spores 8 per ascus (only up to 6 counted because of septa t ion) , hyaline or 

greenish, fusiform with one end drawn-out or attenuated, 3-septate, (25-)28-33 

X (3-)4-5 pm (see Figure 17). 

Pycnidia usual ly present, abundant, s ta lked , b lack, 0.1-0.3 mm high and 

0.1-0.3 mm wide. Pycnospores hyaline to greenish, 'banana-shaped' or cy l i nd r i c 

with one or both ends ap icu la te , 12-15 X 2.5-3 pm, being extruded as a white 

powdery mass. 

Spot Tests: none. 

Substratum/Habi ta t : co r t i co lous ; on con i fe rs , espec ia l l y Thuja. 

Selected Specimens: 3211 , 3711. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone although absent on most of the Gulf Is lands; present and more 

common in the adjacent zones. 

World D is t r i bu t i on : western North American endemic; probably a coastal 
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species; known from Washington and B r i t i s h Columbia. 

Remarks: The pycn id ia , which resemble, sma l l , black barrels with a dab of 

whipped cream on top, are often more abundant than the apothecia, with the 

l a t t e r often absent. In the f i e l d the abundant pycnidia vaguely resemble a 

species in the C a l i c i a l e s , although a white mazaedium has not been encounter

ed in any of the local species. 

L . megaspora i s s im i l a r to two European spec ies, I. amylacea and ... 

L_. ab ie t ina . Like the l a t t e r spec ies , the pycnidia of L_. megaspora are stalked 

and the apothecia are sess i l e rather than subsess i le . However, the spores of 

L_. abiet ina are larger (35-45 X 3-6 um), the ascocarps larger (0.8-2.0 mm), 

and the proper margin pruinose. L_. amylacea has s im i l a r - s i zed ascocarps 

(0.2-0.6 mm) and an epruinose r im, however, the ascocarps are p a r t i a l l y 

embedded in the t h a l l u s , the spores small (15-25 X 3-4 um), and the pycnidia 

are not s ta lked. Me r r i l l (1913) considered L_. megaspora to be a var iety of 

J . , i l l ecebrosa (= L_. amylacea), d i f f e r i ng only in the larger spores and larger 

ascocarps. Brodo (1976) considered the two to d i f f e r a lso in degree of tha l lus 

development (thinner and scurfy in L_. megaspora), adnation (see above), and 

shape of the apothecia. Although Brodo described the ascocarps of J_. megaspora 

as always round, in local material these tend to be rather i r r egu la r , as in 

I. amylacea. (Note: the measurements for European species are taken from 

Ozenda & Clauzade, 1970). 

LECANACTIS PATELLARIOIDES (Nyl.) V a i n . , Annal. Acad. Sc. Fenn., ser . A, 6(7) 

:143. 1915. 

Lecidea pa te l la r io ides N y l . , Memoir. Soc. Science. Nat. Cherbourg . 2:333. 1854. 

Thallus crustose; th in to th i ck , far inose scattered patches; whi t ish to 

yel lowish grey. 

Pseudothecia common, adnate, round to usual ly s l i g h t l y i r r egu la r , con-



s t r i c ted s l i g h t l y at the base, 0.2-0.5 mm wide. Proper margin en t i r e , t h i n , 

even, excluded ear ly . Disc plane, becoming convex, epruinose, but surface 

uneven and appearing pebbly, black. Hypothecium medium brown, excip le b lack; 

epithecium brownish; hymenium hya l ine, 80 pm high; paraphyses s l i g h t l y 

branched but d i s t i n c t l y f ree ; asci b i tun ica te . Spores d i f f i c u l t to dislodge 

from ascus, apparently 8 per ascus but not eas i l y counted; hya l ine, usual ly 

s t ra ight but occasional ly curled in ascus, a c i c u l a r , 12-26 septate :, 57-85 

X 2.5 pm (see Figure 17). 

Pycnidia common, p a r t i a l l y immersed to adnate, b lack, 0.05 mm wide; 

pycnospores c y l i n d r i c a l , 8-10 X 1 pm. 

Spot Tests: hymenium . IKT-, ascal j e l l y IKI+ yellow-orange. 

Substratum/Habi ta t : co r t i co lous ; co l lec ted once on Picea s i t chens i s . 

Selected Specimen: 4465. 

Abundance and Local D is t r i bu t i on : ra re ; not co l lec ted in the CDFD subzone 

co l lec ted once in the CH zone at a maritime s i t e . 

Remarks: J_. pa te l la r io ides i s d ist inguished from the other loca l Lecan-. . 

ac t i s spec ies, J_. megaspora, by the small black epruinose ascocarps and the 

la rge , ac icu la r spores. Add i t iona l ly , the pycnidia of the two species are 

markedly d i f f e ren t ; in J. , megaspora they are comparatively large,.and s ta lked , 

and extrude pycnospores while in L_. patel la r io ides they are sma l l , adnate, and 

do not extrude pycnospores. 

This Lecanactis i s perhaps more eas i l y confused with Bacidia species and, 

indeed, L . pa te l la r io ides may have been described as such in western North 

America (see la te r d iscuss ion) . The free paraphyses, the b i tunicate a s c i , and 

IKI- react ion in the hymenium separate i t from Bac id ia . 

Bacid ia dement is Hasse, described from C a l i f o r n i a , d i f f e rs only in i t s 

possession of s l i g h t l y wider spores than the local ma te r ia l , 60-80 X 4-5 pm 

(Hasse, 1913), otherwise i t matches Lecanactis patel l a r io ides completely. 
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Mention is made of a yel lowish grey to brown hypothecium,paraphyses not 

being coherent, and the hymenium not reacting with IKI except for the asci 

which turn yel low. This strongly suggests that Bacidia demen t i s may well 

be a species of Lecanact is. The type requires examination. 

LECANIA Mass. 

Thallus crustose, occas ional ly marginal ly lobed or squamulose. 

Ascocarp an apothecium. Tha l l ine margin present, wel l-developed, per

s is tent or excluded. Proper margin sometimes exposed. Spores 8(-32) per 

ascus, hya l ine, fusi form,. 1-(3-)septate. 

Pycnidia immersed; fulcrum exobas id ia l ; pycnospores cy l i nd r i ca l to 

arcuate. 

Saxico lous, often on calcareous substrata, or cor t i co lous . 

There is no modern treatment of th is genus. Considering the r e l a t i ve l y 

modest number of European species of Lecania, a d isproport ionately large num

ber of species have been described from C a l i f o r n i a . These include L brunonis 

(Tuck.) Herre, L_. c a l i f o r n i c a (Zahlbr.) F ink, L_. dudleyi Herre, L. f ruct igena 

Zah lb r . , J., subdispersa (Nyl.) Hasse, and L_. tonin io ides Zahlbr. In s imi la r 

circumstances are two species of Solenospora, £. crenata (Herre) Zahlbr. and 

S_. hassei (Zahlbr.) Zahlbr. For a l l these species there are few descr ipt ions 

and those ava i lab le are usual ly abbreviated and often c o n f l i c t i n g . They badly 

need to be re-evaluated. For purposes of the present study an attempt was 

made to sort out the problems, espec ia l l y those that apply to the local 

species. However, not a l l the type specimens were located or were avai lab le 

for loan. Among the types examined considerable damage has occurred over the 

years to the f r i a b l e sandstone subst rata, which makes assessment d i f f i c u l t . 

L_. brunonis also was heavi ly damaged by mold. Some problems concerning these 
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species^have been sorted out, but time l im i ta t ions excluded an exhaustive 

study. Addi t ional review of th is in terest ing group i s needed. 

1. Cort icolous L. CYRTELLA 

1. Saxicolous 2 

2. Spores mainly 3-septate L. NYLANDERI 

2. Spores mainly 1-septate 3 

3. Thallus of congested pap i l l ae ; apothecia 
up to 2 mm wide I. c f r . AIPOSPILA 

3. Thal lus not pap i l lose although sometimes 
verrucose; apothecia ^1 .5 mm, most < 1.0 mm 4 

4. Thal lus squamulose, ascendant (occasional ly 

only war ts) ; red-brown (paler in c rev i ces ) , shiny . . . L_. DUDLEYI 

4. Thallus crustose; grey, green, or brownish 5 

5. Thallus of loose, small granules; apothecia f lesh or 
yel low coloured, often becoming tuberculate ".. .L J_. ERYSIBE 

5. Thal lus areo la te , apothecia (red-) brown to 
blackening, not tuberculate 6 

6. Thallus verruculose-areolate, verrucae sometimes 
separated, P - ; apothecia usual ly becoming crenulate, 
often pruinose when young; spores oblong, some 
curved L. FRUCTIGENA 

6. Thal lus evenly cracked-areolate, continuous, P+ 
red; apothecia with smooth margin, epruinose; 
spores fus i fo rm-e l l i pso id (at least one end 
pointed), s t ra ight . L . UNKNOWN #1 

LECANIA c f r . AIPOSPILA Th. F r . , Kg. Svensk. Vetensk.-Akad. Handl. 7:20. 1867. 

Thai 1 us crustose to minutely f r u t i cose , consist ing of t i gh t l y packed, up

r ight pap i l l ae , 0.2-0.4 mm wide and up to 2 mm t a l l , becoming t i gh t l y congest

ed in groups and appearing cracked-areolate (the cracks often wide and through 

to the substratum), at the margin often only low papi1lose-verrucae which may 

be s l i g h t l y lobed; the ind iv idual pap i l lae with gently rounded t i p s , + very 

f i ne l y cracked, often becoming darkened in the cracks; matt; tan, (p inkish-) 
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brown, darkening to brown-grey or blue-grey. 

Apothecia scarce, terminal on the top of a pap i l l a (although th is i s not 

often d i s t i n c t ) , 0.9-2.0 mm wide. Tha l l ine margin regular ly crenate, level 

to raised becoming flexuous with age, concolorous with the t h a l l u s , matt, 

pers is tent . Proper margin never exposed. Disc round, often becoming lobate, 

plane to s l i g h t l y convex or undulate, very constr ic ted (=st ip i tate on a 

pap i l la ) minutely roughened, matt; red-brown, brown, to blackening, epruinose. 

Hypothecium th i ck , inspersed with o i l d rop le ts , + hyaline below s l i g h t l y 

yel lowish towards the hymenium, of t i gh t l y packed, th ick-wal led but small 

elongated c e l l s ; epithecium dark brown, pale orange-brown below into the 

hymenium; paparphyses coherent, branched above, hymenium 60 pm high; hyaline 

below. Spores 8 per ascus, hya l ine , 1-septate, ob long-e l l ipso id with equal 

c e l l s , to tear-drop shaped with unequal c e l l s , usual ly s t ra igh t , 14-16(-18) 

5-6.5 pm (see Figure 17). 

Spot Tests: tha l lus K+ pa le , sordid orange, C - , KC-, P - ; hymenium IKI+ 

blue. 

Substratum/Habitat: sax ico lous, on sandstone (HC1-) and igneous rocks in 

the supra ! i t to ra l zone. 

Selected Specimens: 175!, 6441A. 

Local Abundance and D is t r i bu t i on : infrequent (see below); scattered in 

the southern part of the CDFD subzone at maritime s i t e s , not co l lec ted in 

adjacent zones. 

World D is t r i bu t ion : western North America-Europe d is junc t ; marit ime; in 

Europe known from Great B r i t a i n (Duncan, 1970) north to Spitzbergen (Kopaczev-

skaja et a l . , 1971); in western North America known from B r i t i s h Columbia and 

Washington (Ryan, pers. comm.) 

Remarks: This species was co l lec ted only once in a wel l -developed, f e r t i l e 

condi t ion. Several s t e r i l e , poorly developed co l lec t ions have been placed here 



338 

because *they seem c losest to th is species. I. c f r . a iposp i la is probably much 

more common than the few co l lec t ions indicate,but not co l lec ted often because 

of the s t e r i l e condi t ion. 

An apparently pa ras i t i c C a t i l l a r i a sp. i s often associated with th is and 

other Lecania species. See C a t i l l a r i a unknown #1 for addi t ional comments. 

The descr ipt ions of European L_. a iposp i la a l l lack measurements of the 

ascocarps (F le tcher , 1975a; Duncan, 1970) although Smith (1918) does describe 

them as " sma l l " . For th is reason, un t i l the loca l material can be compared 

with European specimens, i t i s only ten ta t ive ly referred to th is species. 

I. a iposp i la i s reported here ten ta t ive ly as new to the province. 

LECANIA CYRTELLA (Ach.) Th. F r . , s. l a t . , L i ch . Scand. 1:294. 1871. 

Lecidea c y r t e l l a Ach . , Meth. L i ch . : 67 . 1803. 

Thallus crustose; effuse to almost determinate, th inn ish , varying from 

continuous but f i ne l y cracked to e f fuse; granules f lat tened although s t i l l a 

l i t t l e convex, co r t i ca te , + shiny; greenish tan to yel low-grey. (Note; 

yel lowish t i n t may be an a r t i f a c t of age). Hypothallus not observed. 

Apothecia abundant, adnate, cons t r i c ted , + scat tered, 0.5-0.8 mm wide. 

Thal l ine margin i n i t i a l l y th i ck , r a i sed , + smooth, epruinose, sometimes a 

l i t t l e shiny, concolorous with t h a l l u s , containing algae up to the edge of 

the r im; excluded only at the very end or occasional ly ea r l y . Proper margin 

not observed. Disc +_ plane, f i n a l l y convex, + round, f lesh- tan to ye l low- tan, 

l i g h t l y white pruinose. Hypothecium hyaline or pale ye l low; paraphyses 

simple and free below, branched and more coherent above; epithecium yellow or 

pale yellow-brown; hymenium + hya l ine , 35-50 um high. Spores 8 per ascus, 

hya l ine, 1-septate with c e l l s equal or jus t as often c e l l s unequal and the 

longer c e l l narrower than the shorter c e l l , the septum often the widest part of 

the spores; s t ra igh t ; 12-15(-17) X (3-)3.5-4 um (see Figure 17). 
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Spot Tests: tha l lus K+ ye l low, C - , KC-, P - ; hymenium IKI+ blue. 

Substratum/Habitat: co r t i co lous ; co l lec ted once from "young f i r " . 

Selected Specimen: not co l lec ted during the present study, one specimen 

examined, a co l lec t ion made by J . Macoun (UVC-L4350). 

Local Abundance and D is t r i bu t i on : rare ; one specimen from the Saanich 

Peninsula in the southern part of the CDFD subzone; not co l lec ted in the 

adjacent zones. 

World D is t r i bu t i on : perhaps circumtemperate in the Northern Hemisphere; 

in North America reported from Ontario (Brodo, 1981), Michigan (Har r i s , 1977), 

South Dakota (Wetmore, 1968), Ca l i f o rn ia (Hasse, 1913) and Washington (Howard, 

1950); also reported from New Zealand (Mart in, 1966), Aus t ra l i a (Weber & Wet-

more, 1972), and Argentina (Grass i , 1950) in the Southern Hemisphere. 

Remarks: There is some vagueness even in European descr ipt ions concerning 

the species l im i t s of L̂ . c y r t e l l a . The spores are described as s t ra ight or 

curved, the ascocarps apparently can be l i gh t pink-fawn to dark brown or b lack, 

spore width (depending how many sp l i n t e r species are included) varies from 2 

to 5 jum, and the asci can be 8- to 16-spored. Poelt (1969), who recognized 

the most cor t ico lous Lecania species, regarded L_. c y r t e l l a as having 8 spores 

per ascus, the spores s t ra igh t and 10-12 X 4.5-5.5 '^m, and the apothecia 

0.2-0.4 mm wide and ye l low ish- to blackish-brown with a l i gh te r coloured rim. 

Several North American accounts are even more confused including material with 

3-septate spores in L. c y r t e l l a (Fink,1935; Howard,1950) The local material 

d i f f e rs from L c y r t e l l a , e s p e c i a l l y Poe l t ' s descr ip t ion , in the pale ye l low ish , 

rather well-developed tha l lus , the s l i g h t l y larger apothecia,which are of a con

stant pale colour and not darkening, but pruinose,and the s l i g h t l y larger spores 

that are both bent and s t r i a | h t . (Many Lecania species are indeed pruinose but 

no mention i s made of th is for L. cy r te l l a ) Furthermore Macoun's specimen i s 

from "young f i r " , presumable Pseudotsuga but could be Abies grandis, which i s 



known abound Sydney. European accounts c i ted only deciduous trees as sub

s t r a t a , including elm, e lder , sycamore, and ash. Using Poe l t ' s key the local 

material comes out c losest to I. prasinoides Elenk. but only a skeleta l 

descr ipt ion i s ava i lab le for that species - - spores 8 per ascus, s t ra igh t , 

8-12 X 2-4.5 urn - - d i f f e r i ng from I. c y r t e l l a only in the narrower width of 

spores. While the local co l l ec t i on d i f f e rs from some accounts of I. c y r t e l l a , 

and,indeed, seems rather d i s t i n c t i v e , i t seems best to include i t under that 

species unt i l more material of the local species can be col lected,and the 

species l im i t s of J_. c y r t e l l a are better understood. 

I. shastensis Herre (Herre, 1912), a cor t ico lous species described from 

Ca l i f o rn ia , has yel low apothecia but i t s spores are 3-septate. 

LECANIA DUDLEYI Herre, Proc. Wash. Acad. S c i . 12:188. 1910. 

Placolencania hassei Zah lb r . , Bryo log is t 17:62. 1914. 

Solenospora hassei (Zahlbr.) Zah lb r . , Cat. L i ch . Univ. 5:755. 1928. 

Thal lus crustose to squamulose; varying from th i ck , f la t tened or 

s l i g h t l y convex, dispersed areo les , to scat tered, t h i ck , lone, ascendant 

squamules, 0.4-0.6 mm wide which are usual ly bent or contorted back towards 

the substratum; or squamules more developed, massed into rosettes up to 8 mm 

wide with ind iv idual lobes f l a t and imbricate or more often var ious ly con

torted and bent; a l l forms glossy ca r t i l ag inous ; brown, red-brown, edges + a 

l i t t l e l i gh te r or whole tha l lus tan in protected c rev ices ; whi t ish below. No 

hypothallus observed. 

Apothecia occas iona l , a r i s ing from the center of a reo les , i n i t i a l l y very 

wide based, and subsess i le , f i n a l l y adnate and at length s l i g h t l y cons t r i c ted , 

0.4-0.9 mm wide. Proper margin th ick i n i t i a l l y , + smooth and a l i t t l e g lossy, 

concolorous with tha l lus or p a r t i a l l y tinged with red l i k e the d i s c , even to 

s l i g h t l y ra i sed , +_ pers istent but thinner with age. Disc +_ plane, sometimes 
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becomings orange, red-brown, brown, or p ieba ld , + very s l i gh t white pruinose 

espec ia l l y near the margin when young, not as common in older d i scs . Hypo

thecium hyal ine, of very c lose ly packed, small but th ick-wal led hyphae; 

paraphyses coherent; epithecium pale orange-brown to l i gh t brown d i f fus ing up 

to hal f way down hymenium; hymenium 50-65 um high, hyaline below. Spores 8 

per ascus, hya l ine, 1-septate, oblong-fusiform, usual ly s t ra ight or occasion

a l l y s l i g h t l y bent, 12-16(-20) X 4-5 um. Pycnidia immersed; fulcrum exobasid-

i a l ; pycnospores arcuate or s t ra igh t , 7.5-15 X 0.75-1.0 um (see Figure 17). 

Spot Tests: tha l lus K-, C - , KC-, P - ; hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous; co l lec ted on both calcareous and non-

calcareous sandstones in the sup ra l i t t o ra l zone, espec ia l l y favouring shaded 

c rev ices ; often accompanying Lecania c f r . a iposp i la and C a t i l l a r i a unknown #1. 

Selected Specimens: 1833, 3155B. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD zone at maritime s i t e s ; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North American endemic; described from 

C a l i f o r n i a . 

Remarks: I. dudleyi i s probably much more common than the few co l l ec t i on 

s i tes would ind ica te . Since i t i s commonly s t e r i l e and often grows in 

c rev ices , i t i s an inconspicuous species. 

The growth form is intermediate between Solenospora and Lecania, and i s 

usual ly better developed than the typ ica l crustose Lecania tha l lus (although 

occasional ly i t i s reduced to an areolate condit ion), but not rea l l y as devel

oped as the organized squamulate,to p lacoidal , tha l lus of the typ ica l 

Solenospora. Indeed, on a much reduced sca le , there i s a close s i m i l a r i t y to 

the tha l lus of £ . holophaea (Mont.) Samp., a European species growing in rock 

crevices a lso at maritime loca t ions . In I. dud ley i , however, arcuate pycno

spores are produced by exobasidial fu lc ra which, fo l lowing Zahlbruckner (1926), 



de f i n i t e l y places i t in the genus Lecania. Zahlbruckner was aware of th is 

character as shown by notes and drawings that accompany the type of 

Placolecania hassei (=So1enopsora hassei); th is suggests that he actua l ly 

placed more importance on the tha l lus than on the pycnospores in separating 

the two genera. 

The type of hassei has been examined and i t i s a d i rec t match for the 

local mater ia l . The type of I. dudleyi was d i f f i c u l t to locate and,therefore, 

obtained on loan at a d i f ferent t ime, so d i rec t comparison to the other types 

was not poss ib le . It would appear to be the same species (see below). 

The tha l lus of IL. dudleyi has been described in various ways. Fink (1935) 

described i t as "tough, semiglobular, somewhat c lus te red , l i gh t to reddish-

brown warts" . Hasse (1913) stated i t i s " ca r t i l ag inous , coarse,-semiglobular 

warts, grouped or d ispersed, l i gh t brown to red-brown", while Herre (1910a) 

described the tha l lus as "e f fuse, of th i ck , i r r egu la r , c lose ly appressed 

sca les , which vary in shape from f lat tened squamules to rounded or subglobose 

w a r t s . . . " . The major d i f f i c u l t y reconc i l ing the local material with the 

wr i t ten descr ipt ions of !L. dudleyi was the wider spores which a l l authors 

agreed were 6-7.5 urn in width. The type of• J_. dud ley i , in fact,does have wide 

spores which, however, are very scarce and poorly produced. This inv i tes the 

speculat ion that the spores of the type are anomalous or at least a typ ica l 

enough to permit th is s l i gh t d i f ference to be accommodated within the l im i t s 

of a s ing le species. One other possible d i f ference,of the L_. dudleyi type 

specimen from the rest of the material , was the d i s t i n c t l y punctate, subsessi le 

apothecial i n i t i a l s . This was not noted in the P_. hassei type, but the spec i 

men was returned before the L. dudleyi was received; the character remains 

unchecked. 

The local material is de f i n i t e l y the same as £_. hasse i , which actua l ly 

belongs in Lecania, and probably the same as j_. dud ley i . Because the vegeta-



t i ve tha l lus i s the same in both cases and the dif ferences in the f r u i t i ng 

characters are rather minor, i t seems best to accommodate a l l the material 

wi th in the one species pending fur ther study. 

J_. dudleyi i s reported here as new to the province. 

LECANIA ERYSIBE (Ach.) Mudd, Man. B r i t . L i ch . :141 . 1861. 

Lichen erysibe Ach . , L i ch . Suec. Prod. :50. 1798. 

Thallus crustose; granulate; granules + scat tered, convex, co r t i ca te , 

0.1-0.4 mm wide; the smaller granules loosely attached and eas i l y dis lodged; 

l i gh t greenish-grey. Hypothallus absent. 

Apothecia abundant; + scat tered, cons t r i c ted , adnate, 0.6-1.2 mm wide. 

Thal l ine margin f i ne l y crenulate, i n i t i a l l y ra i sed , pers is ten t , although 

occasional ly excluded enough to expose the proper margin; concolorous with 

t ha l l us . Proper margin t h i n , white or l i gh te r yel low than the d i s c , exposed 

occas iona l ly , usual ly not observed. Disc + round, plane becoming s l i g h t l y con 

vex or undulate to strongly convex, often tuberculate; l i gh t yel low to f lesh 

coloured with some portions of tuberculate ascocarps brownish; almost t rans

parent, epruinose or very l i g h t l y white pruinose, espec ia l l y when young. Hypo 

thecium hya l ine; epithecium + hyal ine to pale ye l low; paraphyses branched and 

coherent; hymenium 70-75 pm high. Spores 8 per ascus, hya l ine, oblong to 

ob long -e l l i pso id , s t ra igh t , 1-septate or occasional ly s imple, the c e l l s equal 

or unequal, the septum often a l i t t l e i r r egu la r , 12-13(-15) X 5-6 pm (see 

Figure 17). 

Spot Tests: K-, C - , KC-, P - ; hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous; co l lec ted once on the cementing substance 

of conglomerate, HC1- to HC1+ (slowly) in places. 

Selected Specimen: 2458. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, r . 
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co l lec ted once in the northern part of the CDFD subzone; not co l lec ted in 

adjacent zones. 

World D is t r i bu t i on : ten ta t ive ly circumtemperate in the Northern Hemi

sphere; in North America reported from I l l i n o i s , Iowa, Minnesota (F ink, 1935), 

Quebec (Lepage, 1972), the Smoky Mountains (Degel ius, 1941), South Dakota 

(Wetmore, 1968), Colorado (Anderson, 1962), Arizona (Weber, 1963), and 

Ca l i f o rn ia (Herr, 1910a); also reported from New Zealand (Mart in, 1968) and 

Argentina (Grass i , 1950) in the Southern Hemisphere. 

Remarks: The s ingle local co l l ec t i on was i n i t i a l l y not i den t i f i ed as 

I. erys ibe. However, the primary di f ferences were the former's l i gh t coloured 

apothecia and perhaps the i r tuberculate nature. Hasse(1913) described 

Ca l i f o rn ia material as occasional ly tuberculate but European descr ipt ions do 

not mention th is point . However, I. erysibe i s a very polymorphic species 

and although the ascocarps are usual ly described as reddish brown to black, 

some descr ipt ions also include "buff" (Dobson, 1979). 

The local L_. erysibe i s s im i l a r to I. ca l i f o rn i ca (Zahlbr.) Fink pr imar i ly 

in the granular tha l lus but also in the apothecia colour which ranges from 

"flesh-brown to darker" (Fink, 1935). JL. c a l i f o r n i c a , however, has much 

smaller apothecia, 0.15-0.4 mm. The type specimen was not ava i lab le for study. 

L_. erysibe i s reported here as new to the province. 

LECANIA FRUCTIGENA Zah lb r . , Bryologis t 17:61. 1914. 

Thallus crustose; when well-developed + determinate, th i ck , cracked-

areolate with each areole composed of several rounded verrucae; but often 

somewhat poorly developed and then t h i n , e f fuse, of + scat tered, verrucose 

granules; + shiny; l i gh t to medium grey with the top of verrucae sometimes a 

l i t t l e darker. Hypothallus absent. 

Apothecia abundant, scattered to grouped, adnate, cons t r i c ted , 0.7-1.4 mm 
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wide. Thal l ine margin i n i t i a l l y very th i ck , smooth, top edge + shiny and 

blackened l i k e d i s c , rest concolorous with t h a l l u s ; eventual ly somewhat th in 

ner, + crenulate, matt, becoming p a r t i a l l y excluded to jus t expose proper mar

gin but s t i l l remaining conspicuous, never completely excluded. Proper margin 

but s t i l l remaining conspicuous, never completely excluded. Proper margin 

t h i n , ra i sed , black l i k e d i sc . Disc i n i t i a l l y + concave becoming plane, 

round to often a l i t t l e i r r egu la r , minutely roughened but often s t i l l shiny, 

black or brown-black, + fa in t grey pru in ia espec ia l l y when young. Hypothecium 

hyal ine, of small close-packed c e l l s that merge into hymenium, underlain by a 

th icker hyaline t issue which i s part of the proper exc ip le ; proper exc ip le 

packed with small and numerous,to large and few, rounded grey g lobules; 

epithecium dark brown to black, below orange-brown which d i f fuses down the top 

hal f of the hymenium; paraphyses coherent in water, appearing simple but very 

t i gh t l y held together; hymenium 50-75 urn high, hyaline in lower ha l f . Spores 

8 per ascus, hya l ine, oblong, pr imar i ly 1-septate, with 2-septate not uncommon, 

and occasional ly even 8-septate present, s t ra ight or curved, (14-)16-20(-24) 

X 3-4.5 urn.(see Figure 17). 

Spot Tests: tha l lus K+ sordid ye l low, C- , KC-, P - ; hymenium and hypothec

ium KIK+ blue; proper exc ip le IKI - . 

Substratum/Habi ta t : sax ico lous; co l lec ted on sandstone (HC1- and HC1+), 

conglomerate (HC1-) and limestone )HC1+) in the supra l i t t o ra l zone; often 

accompanied by Caloplaca lae ta . 

Selected Specimens: 2311, 2692. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at maritime s i t e s , not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North American endemic; described from 

Cal i form'a. 

Remarks: L. f ruct igena i s d ist inguished by the verruculose tha l lus which 
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i s often' well-developed and the crenulate t ha l l i ne margin ( in older ascocarps) 

that i s excluded jus t enough to expose the proper margin. Well-developed 

I. f ruct igena approaches j_. c f r . a iposp i la in appearance but the l a t t e r never 

has the proper margin exposed nor the grey globules in the exc ip le below the 

hypothecium. Furthermore, the young apothecia of L. f ruct igena are quite 

d i s t i n c t i v e , being shiny, smooth, and darkened on the top margin giv ing the 

appearance of almost a Lecidea. 

The co l lec t ions from HC1- substrata were better developed than those on 

HC1+ substrata. Besides being poorly developed, the co l lec t ions on HC1+ 

substrata were often l i gh te r coloured with the apothecia somewhat piebald and 

l i gh te r brown in co lour , but they were not s u f f i c i e n t l y d i f fe rent to be 

referred to another species. 

The type specimen from South : Catal ina Is land, C a l i f o r n i a , i s ' o n HC1-

rock. It i s rather abundant and ranges from scattered verruculose granules 

to cracked-areolate and + determinate. The colour i s a dark brownish, black

ened on any high points and l i gh te r near the edges or c rev ices . The apothecia 

are on the small s i de , 0 .6 -0 .8 ( - l .0 ) mm wide and usual ly completely blackened. 

The spores are 13-18 X 4-5 um with s l i g h t l y more pointed ends than the local 

material and are always 1-septate. These dif ferences are small and may be 

related to immature or stunted thai 1 i , perhaps an inso la t ion e f fec t . The 

"crenate to lobulate squamules" mentioned by Fink (1935) and " f la t -concave, 

rugose concave squamules with coarsely crenate to lobulate borders" mentioned 

by Hasse (1913) in a l l l i ke l i hood refer to the old apothecia, where only the 

t ha l l i ne t issue remains in roughly cup-shaped s t ruc tures, which are abundantly 

present on the type. 

J_. f ruct igena i s reported here as new to the province. 
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LECANIA NYLANDERIANA Mass., Sohed. C r i t . L i ch . 8:152. 1856. 

Thallus crustose; of scat tered, t h i n , scurfy granules; l i gh t grey. 

Hypothallus absent. 

Apothecia abundant, scattered to grouped, adnate, cons t r i c ted , 0.3-0.7 mm 

wide. Tha l l ine margin smooth, shiny, even, concolorous with the tha l lus or a 

l i t t l e browner. Disc + round or s l i g h t l y i r r egu la r , as related to the sub

stratum, plane to very s l i g h t l y convex, pale brown, (red-)brown, or blackening 

to p iebald , with a l i gh t white p ru in ia . Hypothecium hyaline or a l i t t l e 

ye l l ow ish ; epithecium dark brown, below orange-brown suffused down into the 

hymenium; paraphyses coherent, branched at ap ices; hymenium 50 umhigh, hya

l ine below. Spores 8 per ascus, hya l ine , 3-septate (occasional ly 1-septate 

intermixed), ob long -e l l i pso id , s t ra igh t to often bent, 11-15(-17) X 4.5-5 um 

(see Figure 17). 

Spot Tests: none. 

Substratum/Habitat: sax ico lous, co l lec ted once on HC1+ sandstone. 

Selected Specimen: 1892B. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once at an inland s i t e on the Gulf Islands in the southern part of 

the CDFD subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : ten ta t ive ly circumtemperate; in North America report

ed from Iowa (Fink, 1935) and South Dakota (Wetmore, 1968). 

Remarks: I. nylanderiana was the only saxicolous Lecania species co l lec ted 

at a non-maritime s i t e . 
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LECANIA UNKNOWN #1 

Thallus crustose; continuous, areo la te ; cen t ra l l y smooth, incompletely 

cracked-areolate, marginal ly not as cracked although + s l i g h t l y verrucose; 

almost shiny; dark ol ive-brown, o l i ve -grey . Hypothallus absent or incon

spicuous, f i ne l y dendric, shiny dark brown. 

Apothecia common, scattered to grouped, constr ic ted but very c lose ly ad

nate, 0.4-0.9 mm wide. Tha l l ine margin th i ck , smooth, ra i sed , pers is ten t , 

concolorous with tha l lus on the sides with the top of the margin + p a r t i a l l y 

darkened l i k e the d i sc . Disc round, + plane or s l i g h t l y convex; shiny; sordid 

brown or sordid ( red-)b lack; epruinose. Hypothecium hya l ine; proper excip le 

below hypothecium with yel lowish patches otherwise hya l ine; paraphyses coher

ent; epithecium (reddish-)brown, suffused p a r t i a l l y down hymenium; hymenium 55 

urn high, hyaline below. Spores 8 per ascus, hya l ine, s t ra igh t , fus i form-

e l l i p s o i d , 1-septate, with c e l l s equal or unequal, one or both ends pointed, 

septum th icker than outer wal l , 13-18 X 3.5-4.5 urn (see Figure 17). 

Spot Tests: tha l . lusK- , C - , KC-, P+ orange-red; hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous; co l lec ted once on a large cobble of con

glomerate (HC1-, but cementing rock HC1+). 

Selected Specimen: 2606. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, c o l 

lected once at a maritime s i t e in the northern part of the CDFD subzone, not 

co l lec ted in adjacent zones. 

World D is t r i bu t i on : unknown. 

Remarks: This Lecania i s character ized by "the continuous,+ smooth, a reo l 

ate tha l lus which i s P+ red,and the smooth, pers istent margin of the apothecia. 

L_. pepogospora H. Magn., as described from Connecticut, has a P+ orange-

red tha l l us . Hale (1950), however, stated that i t i s "character ized by the 
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greenish or + brownish, continuous t h a l l u s , red-brown, convex apothecia, the 

low thecium (50, um high), the thin paraphyses (1-1.5 um), the small spores 

(8-10 X 4-5 um) with gelatinous wall . . . and the very small conidia (1.5 X 

0.5 um)". 

LECANORA Ach. 

Thallus crustose or p laco ida l . 

Ascocarp an apothecium adnate. Tha l l ine margin present, persistent or 

f i n a l l y excluded. Paraphyses unbranched, coherent or f ree. Spores 8(-16) 

per ascus, hya l ine, simple, + e l l i p s o i d , usual ly small ( < 20 um in length). 

Saxicolous, co r t i co lous , or l i gn i co lous . 

There has not been a recent monograph of a l l species of th is large genus. 

Some sect ions, however, are being reviewed current ly and some recent check

l i s t s have recognized segregate genera, including A s p i c i l i a , Hymenelia, and 

Rhizoplaca (Hawksworth et a l . , 1980). 

Several local species of Lecanora lack an obvious t ha l l i ne margin, 

espec ia l l y at maturi ty. Algae, however, may be found below the hypothecium 

e i ther in iso la ted clumps or as a well-developed laye r , ind icat ing that the 

margin is ac tua l l y lecanorine. 

References: Brodo (1977, 1979b, 1979c), Follman & Huneck (1968b), Imshaug 

& Brodo (1966), Magnusson (1931), Poelt (1952, 1958), Poelt & Vezda (1977, 

1981). 

1. Cort icolous or l ign ico lous 2 

1. Saxicolous 12 

2. Thallus g lossy, brown, turg id granules .L_. 0CHR0C0CCA 

2. Thallus pale, grey to greenish; + f la t tened 
areoles or tha l lus + absent 3 
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3. Hypothecium brown L_. ATRA 

3. Hypothecium + hyaline 4 

4. Disc densely white pruinose, C+ yel low L. CARPINEA 

4. Disc epruinose or not densely pruinose 5 

5. Thallus pale greenish or yel low-green, C+ orange 6 

5. Thallus grey ish , C - ; or tha l lus +_ absent 7 

6. Thallus esorediate L. SYMMICTA 

6. Thal lus sorediate ,L . EXPALLENS 

7. Lignicolous on dr i f twood; apothecia > 1 mm, with 
well-developed margin and red-brown disc L_. GRANT 11 

7. Cor t ico lous ; or i f l i gn ico lous on driftwood then 
1 mm and margin becoming excluded 8 

8. Thal lus + continuous and smooth; apothecia plane, 
yel low or pale green and browning; t ha l l i ne 
margin well-developed with large c rys ta ls -L_. PACIFICA 

8. Thallus reduced, often + absent; apothecia 
margin th in or excluded i f wel1-developed then 
white pruinose, lacking c rys ta ls en t i re l y or 
only small c rys ta ls present .9 

9. Lignicolous on dr i f twood; margin concolorous with d i s c , 
sometimes white pruinose; d isc glossy red-brown L. UNKNOWN #4 

9. Cort icolous or i f l i gn i co l ous , then disc not glossy 
red-brown, t ha l l i ne margin concolorous with tha l lus 10 

10. Disc green to pale brown; margin white pruinose; 
apothecia cons t r i c ted , 0.4-0.8 mm wide; tha l lus 
+ absent, apothecia scattered L_. HAGENI 

1.0. Disc (red-)brown; margin not heavi ly white 
pruinose, apothecia up to 0.5 mm wide; tha l lus 
moderately developed to +_ absent; apothecia 
grouped to scattered 11 

11. Apothecia broadly adnate, often clustered 
t ha l l i ne margin P- L. UNKNOWN #3 

11. Apothecia moderately cons t r i c ted , scat tered, 
t ha l l i ne margin P+ orange I. UNKNOWN #2 

12. Thallus placoidal 13 

12. Thal lus en t i re l y crustose, lobes not developed. 17 
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13. Thallus sorediate L. DEMISSA 

13. Thallus esorediate 14 

14. Thal lus greenish or yellow-green 15 

14. Thallus whi t ish ASPICILIA MELANASPIS 

15. Lobes + f la t tened ; C- 16 

15. Lobes arched, C+ red L_. STRAMINEA 

16. Disc yel low to browning; tha l lus with + wel l -
developed lobes, edged in white and/or black I. MURALIS 

16. Disc yel low becoming green-black; tha l lus only 
s l i a h t l y lobed at periphery; occurring at 

higher elevat ions L. INTRICATA 

17. Thallus dark brown 18 

17. Thallus white, grey, green, or yel low 19 

18. Thal lus crustose; spores c i t r i f o r m ; disc brown JL. BADIA 

18. Thallus s ta lked, pel tate areo les ; spores 

e l l i p s o i d ; d isc black L. SCOTOPHOLIS 

19. Disc heavi ly white pruinose, C+ yellow -L_. RUPICOLA 

19. Disc epruinose 20 

- 20. Thallus green or yellow-green 21 

20. Thallus white, grey, or blue-grey 22 

21. Thal lus wel l-developed, marginal ly + lobate; 
d isc becoming green-black, margin pers istent L_. INTRICATA 

21. Thallus usual ly reduced, often + absent; d isc pale 

ye l low ish , usual ly convex, margin often excluded J_. POLYTROPA 

22. Margin + white pruinose; tha l lus reduced, often + absent . . . 23 

22. Margin epruinose; tha l lus usual ly well-developed 24 
23. Disc shiny red-brown, becoming very f lexous; apothecium 

highly cons t r i c ted , > 0.8 mm; epithecium pigmented L_. UNKNOWN #1 
23. Disc pale greenish to browning, + round or compressed, 

not f lexuous; apothecium not highly cons t r i c ted , < 
0.8 mm; epithecium granular L_. DISPERSA 
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24. Hypothecium black L. ATRA 

24. Hypothecium + hyaline 25 

25. Disc pale to p iebald , brown/green, often tuberculate 
with age; K-, P- ; round to often i r regu la r L. ALBESCENS 

25. Disc red-brown, + plane, + round; K+ ye l low, P+ yel low 26 

26. Apothecia > 1 mm; supra l i t t o ra l zone L. GRANT11 

26. Apothecia < 1 mm; not at maritime s i tes L. CAMPESTRIS 

LECANORA ALBESCENS (Hoffm.) Branth & Ros t r . , Bot. T i d s s k r i f t . 3:196. 1869. 

Psora albescens Hoffm., Deutschl. F lora:165. 1796. 

Thallus crustose; cracked-areolate, often o rb i cu la r , wel l -developed, 

1.5-4.5 cm broad. Areoles th in to th i ck , often verruculose, surface smooth 

and a l i t t l e car t i lag inous to often furfuraceous and d u l l ; showy white, 

creamy white, yel lowish white. 

Apothecia abundant, usual ly crowded, subsessi le becoming sess i l e and 

only s l i g h t l y cons t r i c ted , 0.4-0.9 mm wide. Thal l ine margin th in to moder

a te , i n i t i a l l y ra ised and often with a b lu ish black t inge , becoming even with 

d isc and concolorous with t h a l l u s , occasional ly p a r t i a l l y excluded to expose 

hyal ine proper margin. Disc round, usual ly becoming i r r egu la r , often f l ex 

uous, concave to plane or occasional ly f i n a l l y convex, epruinose, whi te, 

becoming unevenly darkened in colour (piebald to tan-brown or brownish. 

Hymenium 50-65 urn h igh, paraphyses simple or s l i g h t l y branched, coherent; 

epithecium granular, pale brownish; hypothecium +_ hyaline or a l i t t l e f u l 

vous. Spores 8 per ascus, hya l ine , (elongate-) e l l i p s o i d , simple to occa

s iona l l y spuriously 1-septate, 10-13(-15) X 5-6 urn. 

Spot Tests: tha l lus K-, C - , KC-, P - ; hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous, on sandstone, conglomerate and igneous 

rocks, often HC1+, in the sup ra l i t t o ra l zone. 
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Selected Specimens: 950, 4170. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone at maritime s i t e s , not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : circumtemperate (Ozenda & Clauzade, 1970).in the 

Northern Hemisphere; also reported from New Zealand (Mart in, 1966) and 

Argentina (Grass i , 1950) in the Southern Hemisphere. 

Remarks: In the study area th is species i s res t r i c ted to the supra-

l i t t o r a l zone, while in Europe i t i s not res t r i c ted to maritime s i t e s . 

Ozenda & Clauzade described L. albescens as preferr ing calcareous, n i t r o 

genous substrata and often quite tox i to le ran t . Fletcher (1975a, 1975b), 

d id not include i t in the Key for the i den t i f i ca t i on of B r i t i s h marine and  

maritime l ichens although he may have included i t under I. d ispersa. 

L_. albescens "(Hoffm.) Floerke" was reported to occur in Alaska,on Umnak 

Island in the Aleut ian Islands, where i t grew with Xanthoria candelar ia 

(Degel ius, 1937), although the material was described to be scanty and per

haps was referable to L_. caesioalba Koerb. The loca l material seems very 

close to the European L_. albescens but appears to have a s l i g h t l y d i f fe rent 

habitat l o c a l l y . The di f ferences warrant further study of th is common 

species. 

LECANORA ATRA (Huds.) Ach . , L i ch . Univ. :407. 1810. 

Lichen ater Huds., Flora Angl ica 1:445. 1762. 

Thal lus crustose; r imose-areolate, commonly continuous and + o rb i cu la r , 

4-6 cm broad, or less commonly of scattered cor t ica te granules; areoles 

verruculose, du l l to s l i g h t l y sh iny; white to greyish o l i ve (shaded loca t ions ) . 

Apothecia common, scattered to sometimes grouped, subsessi le quick ly be

coming adnate, moderately cons t r i c ted , 0.7-1.6(-3.2) mm wide. Thal l ine mar

gin th i ck , en t i r e , becoming th in and sometimes crenulate, occasional ly almost 
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excluded, sometimes blackish-blue t inged, usual ly concolorous with t ha l l us . 

Disc plane, sometimes concave, round to i r r egu la r , b lack, smooth and shiny, 

often uneven with age and then often matt. Hymenium 60-75 urn h igh, pale 

red-black or brownish; paraphyses coherent; epithecium black; hypothecium 

brown to brownish-black. Spores 8 per ascus, hya l ine, simple, e l l i p s o i d to 

b road-e l l i pso id , epispore d i s t i n c t , 10-13 X (6-)7-8(-10) urn. 

Pycnidia infrequent, b lue ish-b lack, immersed; pycnospores hya l ine, 

c y l i n d r i c a l , usual ly s t ra igh t , l l -16( -20) X 1 urn. 

Spot Tests: cortex K+ ye l low; medulla K-, KC-, C - , P - ; hymenium K+ 

pinkish ( i nd i s t i nc t when hymenium brownish-black), IKI+ blue. 

Substratum/Habitat: saxicolous and co r t i co lous ; when cor t ico lous often 

on Pseudotsuga. 

Selected Specimens: 1255, 3953. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone, not co l lec ted in the adjacent zones; cor t ico lous co l lec t ions 

only from higher elevat ions in land , saxicolous co l lec t ions p r imar i l y , but not 

exc lus i ve l y , from maritime s i t e s . 

World D is t r i bu t i on : circumboreal (-circumtemperate) in the Northern 

Hemisphere; also reported from Aus t ra l i a (Weber & Wetmore, 1972), Argentina 

(Grass i , 1950), and Venezuela (Her te l , 1971) in the Southern Hemisphere; 

Hertel (op. c i t . ) a lso ci ted - reports from South A f r i c a , B r a z i l , C h i l e , 

Juan Fernandez, Falkland Is lands, and Anta rc t i ca . 

LECANORA BADIA (Hoffm.) Ach . , L i ch . Univ. :407. 1810. 

Verrucaria badia Hoffm., F lecht . Deutschl . :182. 1796. 

Thallus crustose; areo la te , e f fuse; areoles continuous to + scat tered, 

i r r egu la r , swol len, shiny; buff brown to o l i ve brown. 

Apothecia abundant, usual ly crowded, adnate and moderately constr ic ted 
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to sess i l e and hardly cons t r i c ted , (0 .5 - )0 .7 -0 .7 ( - l .0 ) mm wide. Tha l l ine 

margin t h i n , concolorous with t h a l l u s , shiny. Disc plane, sh iny, + round, 

o l i ve -b lack . Hymenium 40 urn h igh; paraphyses simple, coherent; epithecium 

brownish; hypothecium hyal ine. Spores 8 per ascus, hya l ine, fusiform to 

e l l i p s o i d with ends acute (.citriform)., 10-12 X 3-4(-5) urn. 

Spot Tests: tha l lus K-, C - , KC+ purpl ish ( fad ing) , P - ; hymenium IKI+ 

blue. 

Substratum/Habitat: sax ico lous; co l lec ted once on igneous rocks. 

Selected Specimen: 5449. 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted once at an in land, 

exposed s i t e (500 m) on Sal tspr ing Island in the southern part of the CDFD 

subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : c i rcumarct ic -a lp ine in the Northern Hemisphere 

(Thomson, 1979); also reported from Aus t ra l i a (Weber & Wetmore, 1972), 

Argentina (Grass i , 1950), and Venezuela (Her te l , 1971); Hertel (op. c i t . ) 

also c i ted reports from South A f r i c a and the Falkland Is lands. 

Remarks: The local co l lec t ions are rather l im i t ed ; other descr ipt ions of 

I. badia report the apothecia to be la rger , up to 1.5 mm wide (Duncan, 1970) 

or 1-2 mm wide (Ozenda & Clauzade, 1970). 

L_. badia was reported as new to the province in Noble (1978) as a resu l t 

of the present study and addi t ional specimens from Revelstoke National Park 

and Gar ibald i Prov inc ia l Park on the mainland. 

LECANORA c f r . CAMPESTRIS (Schaer.) Hue., B u l l . Soc. Bot. France. 35:47. 1888. 

Lecanora subfusca var. campestris Schaer. , Enum.:75. 1850. 

Thallus crustose; covering up to 11 cm wide, general ly inconspicuous, of 

scattered granules or verruculose cracked-areoles, usual ly t h i n , d u l l , 

scur fy ; pale grey. Hypothallus whi te, occasional ly v i s i b l e at margin. 



Apothecia abundant, scat tered, occasional ly grouped, adnate, moder

ately to highly cons t r i c ted , 0.4-1.0 mm wide. Tha l l ine margin en t i r e , to 

s l i g h t l y crenulate, + shiny, s l i g h t l y ra i sed , concolorous with tha l lus or 

occasional ly with a b lu ish t inge; containing numerous, small ( < 1.5 um 

wide), greyish granules in the ampithecium. Disc shiny at least when young, 

sometimes matt with age, chestnut to dark brown or nearly b lack, plane to 

s l i g h t l y convex, + round. Hymenium 60-70 um high; paraphyses simple, co

herent; epithecium l i gh t orange-brown, pigmented, not granular; hypothecium 

hyal ine. Spores 8 per ascus, hya l ine , subglobose to + e l l i p s o i d , simple, 

un ise r ia te , epispore d i s t i n c t , 11-13(-14) X 6-7(-8) um. 

Spot Tests: cortex K+ ye l low; medulla P+ yel low (-orange), C - ; hymenium 

IKI+ blue. 

Substratum/Habitat: sax ico lous; on sandstone, espec ia l l y HC1+. 

Selected Specimens: 894, 1890. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD zone, but more common on the Gulf Is lands, at both maritime (above the 

sup ra l i t t o ra l zone) and inland s i t e s ; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : ten ta t i ve ly western North America-eastern North 

America-Europe-eastern A s i a : d i s junc t ; a lso reported from Aus t ra l i a (Weber & 

Wetmore, 1972) in the Southern Hemisphere. 

Remarks: I. campestris i s s im i la r to L_. g ran t i i which i s found l o c a l l y 

on both rock and drif twood. I. g ran t i i has larger apothecia (up to 3.5 mm 

broad), usual ly a 'c leaner ' whi te, better developed t h a l l u s , and i s res t r i c ted 

to the lower sup ra l i t t o ra l zone at beach s i t e s . 

Brodo (1977) stated that in North America L_. campestris i s made up of 

two separate, possibly d i f fe rent populat ions, one in Nova Scot ia and the 

other in C a l i f o r n i a . He suggested that European J_. campestris may be d i f f e r 

ent from both North American populations because i t possesses a smooth, grey 



tha i lus ,while the tha l lus of the l a t t e r i s usual ly rough to verruculose. 

However, a l l descr ipt ions of European L . campestris ava i lab le (Smith, 1918; 

Ozenda & Clauzade, 1970; Duncan, 1970; Dobson, 1979)mentioned warted-gran-

ulate or granular-areolate to f i n e l y granulose t ha l l us . The i l l u s t r a t i o n in 

Dobson (1979, p. 113) shows i t as d i s t i n c t l y granulose-warted. The type 

specimen has not been seen. 

J_. campestris i s reported ten ta t ive ly here as new to the province. 

LECANORA CARPINEA (L.) V a i n . , Meddel. Soc. Faun. F l . Fenn.14:23. 1888. 

Lichen carp ineus•L. , Sp. P l . : 1141 . 1753. 

Thallus crustose; smooth, t h i n , nearly endophloedal to moderately th ick , 

r imose-cracked; whi t ish-grey. Hypothallus whi te, occasional ly v i s i b l e at 

the margin; t h i n . 

Apothecia common, scattered to often grouped and crowded, adnate, moder

ate ly cons t r i c ted , 0.5-0.8 mm wide. Tha l l ine margin usual ly moderate to 

th i ck , prominent, raised or even with d i s c , pers istent in a l l but the most 

convex d i s c s , when i t i s s t i l l usual ly j u s t . v i s i b l e as a thin basal r im; con

colorous with t ha l l u s ; lacking clumps of large c rys ta ls in the ampithecium. 

Disc plane to sometimes f i n a l l y convex, + round or often angular by com

press ion, yel low to yellow-brown or red-brown but usual ly appearing white 

because of the heavy white, granular to far inose p ru in ia , with pru in ia often 

reduced in o lder , convex d i scs . Hypothecium hya l ine; hymenium 60-75 urn h igh, 

hya l ine; epithecium yellow to brownish(-red) from granular deposits on top 

of paraphyses. Spores 8 per ascus, hya l ine, simple, e l l i p s o i d , 9-12 X 5-7 

urn. 

Spot Tests: t ha l l i ne margin K+ fa in t ye l low, C - , KC-, P - : pru in ia on 

d isc C+ yel low(-orange). 

Substratum/Habi ta t : cor t i co lous; col 1ected only on deciduous trees 



(espec ia l ly the branches) and shrubs, inc luding Acer, Quercus, and Holodis- 

cus. 

Selected Specimens: 793, 1731. 

Local Abundance and D is t r i bu t i on : infrequent; scattered in the southern 

part of the CDFD subzone at inland s i t e s ; not co l lec ted in the adjacent 

zones. 

World D is t r i bu t i on : western North America-eastern North America-Europe 

d is junc t ; there i s also one report of th is species from India (Schubert & 

Klement, 1966); in eastern North America i t i s quite rare and res t r i c ted to 

the Lake Super ior . reg ion; in western North America i t i s more widespread 

being found from Ca l i f o rn ia north t o . B r i t i s h Columbia and eastward to Idaho 

and Colorado (Imshaug & Brodo, 1966). 

LECANORA DEMISSA (F lo t . ) Zah lb r . , Verh. Zoo l . Bot. Ges. Wien 48:368. 1898. 

Imbricaria demissa F l o t . , 28.Jahresber. Sch le i s i sch . Gese l lsch. fur 

vater land. Kul tur:133. 1850. 

Lecanora incusa (F lo t . ) V a i n . , Termeszetr. Fuzetek 22. 1899. 

Thai lus p l aco ida l ; o rb i cu la r , 0.5-1.0 cm broad, occasional ly coalescing 

to cover large areas. Lobes l i n e a r , c lose ly adnate, +_ plane, contiguous to 

sometimes imbr icate, 0.2-1.3 mm wide, sh iny, smooth, t ransversely cracked, a l 

most areolate towards the center; o l i ve brown, buff brown, with the lobe t i p s ' 

or occasional ly the ent i re tha l lus white pruinose, sometimes pru in ia absent. 

Sorediate; so ra l i a lamina! , globose, concentrated towards the center of 

t ha l l u s ; soredia granular , brown to wh i t i sh . Hypothallus absent. 

Apothecia and pycnidia not observed. According to Ozenda & Clauzade 

(1970) the apothecia are ra re , brown, and smal ! ; the spores 9-12 X 4-5 um. 

Spot Tests: none. 

Substratum/Habitat: sax ico lous; on sandstone, conglomerates and igneous 



rocks, preferr ing s lop ing , often shaded or. p a r t i a l l y shaded surfaces. 

Selected Specimens: 294, 4764. 

Local Abundance and D i s t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone, but concentrated at inland s i tes in the southern par t , not 

co l lec ted in adjacent zones (see Figure 19). 

World D is t r i bu t i on : western North America (Cal i fornia)-Europe (central 

to Mediterranean area) d is junct (Poe l t , 1958). 

Remarks: L. demissa was reported as new to the province in Noble (1978) 

as a resu l t of the present study. 

LECANORA .DISPERSA (Pers.) Somm., Suppl. F l . Lapp.:96. 1826. 

Lichen dispersus P e r s . , Neue Ann. Bot. 1:27. 1794. 

Thai lus crustose; scur fy -areo la te , or more commonly very reduced, + ab

sent except in immediate v i c i n i t y of ascocarps, occasional ly of scattered 

verrucose granules; pale grey. 

Apothecia abundant, scattered to crowded, 0.3-0.9 mm wide. Tha l l ine 

margin th in to th i ck , usual ly roughened, cracked, or pruinose-granular, 

occasional ly p a r t i a l l y smooth and en t i re . Disc epruinose, f lesh-coloured to 

l i gh t brownish, concave, sometimes plane or convex, round to somewhat f l e x 

uous. Hymenium 45-55 um high; paraphyses coherent; epithecium (orange-)brown, 

granular; hypothecium hyal ine. Spores 8 per ascus, hya l ine , e l l i p s o i d , e p i -

sore th in or i n d i s t i n c t , 9-12 X 5-6 urn. 

Spot Tests: tha l lus K-, C - , KC- , P - ; hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous; on a l l rock types. 

Selected Specimens: 153, 2547. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone and adjacent zones at both inland and maritime s i t e s . 

World D is t r i bu t i on : c i rcumarct ic to c i rcumtemperate (Thomson, 1979). 
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Remarks: L. dispersa i s s im i l a r to 1 . unknown #1. See that species for 

comments. 

LECANORA EXPALLENS Ach . , L i ch . Univ. :374. 1810. 

Thallus crustose; t h i n , chinky and well del imited to leprose and e f fuse, 

occasional ly p a r t i a l l y disappearing within the substratum, sorediate; so ra l i a 

globose, separate, sometimes becoming conf luent; soredia fa r inose , concol

orous with tha l lus or greying; pale greenish-yellow to ye l lowish-grey. 

Apothecia few or absent; adnate, 0.4-0.9 mm wide. Tha l l ine margin t h i n , 

sometimes excluded, crenulate to almost sorediate. Disc concave becoming 

plane to s l i g h t l y convex, yel low to pale brown, epruinose to f a i n t l y white 

pruinose. Epithecium ye l l ow ish ; hypothecium hya l ine; hymenium fu lvous, 

60-75 urn high. Spores 8 per ascus, s imple, hya l ine , narrowly e l l i p s o i d to 

e l l i p s o i d , 9-15(-17) X 5-7 urn. 

Spot Tests: tha l lus K+ ye l low, C+orange(-reddish). 

Substratum/Habitat: l ign ico lous and co r t i co lous ; common on driftwood 

at maritime s i t e s , a l s o found at inland s i tes on fences and various tree 

species espec ia l l y Pseudotsuga. 

Selected Specimens: 1142, 3217. 

Local Abundance and D i s t r i bu t i on : infrequent (see below); scattered 

throughout the CDFD subzone and also present in the adjacent zones. 

World D is t r i bu t i on : circumboreal in the Northern Hemisphere (Thomson, 

1979). 

Remarks: L. expallens i s undoubtedly more common than the small number 

of co l lec t ions ind icate since the s t e r i l e form, which i s abundant, does not 

encourage c o l l e c t i o n . 
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LECANORA GRANTII H. Magn., Ann. Crypto. Exot. 5:21. 1932. 

Thallus crustose; o rb i cu la r , 2.5-7 cm broad or i r r egu la r , cracked-areo

l a t e ; areoles + th ick , d u l l , usual ly continuous, verrucose, occasional ly of 

scattered granules; white. Hypothallus white, usual ly i n d i s t i n c t . 

Apothecia abundant, i n i t i a l l y subsess i le , quick ly becoming adnate and 

quite cons t r i c ted , 0.9-2.1(-3.5) mm wide. Thal l ine margin i n i t i a l l y thick 

and ent i re becoming th in and often crenulate; containing numerous, smal l , 

grey granules in the ampithecium. Disc plane becoming i r regu la r l y convex, 

round sometimes becoming f lexuous, shiny, l i gh t to dark reddish brown. 

Hymenium 80-95 um high; paraphyses simple, coherent; epithecium orange to 

l i gh t brown; hypothecium thick and hyal ine. Spores 8 per ascus, hya l ine , 

(e longate- )e l1 ipso id , epispore d i s t i n c t , 13-18 X 6-7 um. 

Spot Tests: cortex K+ ye l low; tha l lus P+ yel lowish or sometimes P- , 

C- , KC-; hymenium IKI+ blue. 

Substratum/Habitat: saxicolous and l ign ico lous only on dr i f twood, always 

in the sup ra l i t t o ra l zone. 

Selected Specimens: 1469A, 5173. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone at maritime s i t e s ; a lso present in the adjacent zones. 

World D is t r i bu t i on : ten ta t ive ly eastern North America-western North 

America endemic; maritime (Brodo, 1977). 

Remarks: I. g ran t i i i s s im i l a r to L_. campestris. See the l a t t e r species 

for comments. 
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LECANORA HAGENI (Ach.) Ach . , L i ch . Univ. :367. 1810. 

Lichen hageni Ach . , L i ch . Suec. Prod. :57. 1798. 

Thallus crustose; t h i n , continuous or often scattered f lat tened areo les , 

usual ly scant to almost absent; greenish-grey to green. Hypothallus blue-

black, often inconspicuous. 

Apothecia abundant, usual ly scattered to occasional ly grouped, adnate, 

highly constr ic ted (beginning as a small convex bump that breaks open ap i ca l -

l y and so becoming white "pruinose" at the apex, the bump elongating as the 

d isc expands and appearing narrowly urceolate for much of the ear ly s tage), 

0.4-0.8 mm wide. Thal l ine margin th i ck , ra i sed , pers is ten t , even, heavi ly 

white "pruinose" (ac tua l ly decort icate) on the top edge with the lower sides 

concolorous with t h a l l u s ; i n te rna l l y lacking c rys ta ls or greyish granules in 

the ampithecium. Disc round, occasional ly angular from compression, concave, 

sometimes becoming + plane; pale greenish to tan, or browning, usual ly ep

ruinose but sometimes with a fa in t white pru in ia in the young ascocarps. 

Hypothecium hya l ine, 25-35 urn th i ck ; epithecium granular (orange-)brown; 

paraphyses simple, s l i g h t l y coherent; hymenium 70-75 urn h igh, hya l ine; amphi-

thecium with thick cortex (50-80um) of rad ia t i ng , th ick-wal led hyphae which 

thins towards the upper margin un t i l decomposed at the very top. Spores 8 

per ascus, hya l ine , s imple, broadly e l l i p s o i d , 10-13 X 6-7 urn. 

Spot Tests: tha l lus K-, C - , KC-, P - ; hymenium IKI+ b lue, K-; epithecium 

granules d isso lv ing in K. 

Substratum/Habi ta t : co r t i co lous ; co l lec ted once abundantly on the trunk 

of young Acer with C a t i l l a r i a g r i t h i f f i i and Caloplaca f lavorubescens. 

Selected Specimens: 7389B. 

Local Abundance and D is t r i bu t i on : rare (see below); co l lec ted once on 

the Saanich Peninsula in the southern part of the CDFD subzone, not co l lec ted 



in the adjacent zones. 

World D is t r i bu t i on : circum(sub)artic-circumtemperate in the Northern 

Hemisphere (Thomson, 1979); a lso reported from'Argentina (Grass i , 1950) in 

the Southern Hemisphere. 

Remarks: J_. hageni i , without an apparent tha l lus and v i s i b l e in the 

f i e l d only as a few, sma l l , scattered ascocarps, i s undoubtedly more common 

and widespread in the study area than the s ingle co l l ec t i on ind ica tes . 

L. hagenii has some s i m i l a r i t y to I. pac i f i ca which has a greenish d isc 

and white margin, however, the l a t t e r species has a conspicuous showy white 

tha l lus and the t ha l l i ne margin contains la rge , angular, hyaline c r y s t a l s . 

LECANORA INTRICATA (Ach.) Ach . , L i c h . Univ. :380. 1810. 

Parmelia i n t r i c a t a Ach . , Method. L ich . :178. 1803. 

Lecanora mutabi l is Somm., non auct. nec (Ach.) N y l . , Suppl. F l . Lapp.:82. 

1826. 

Thallus crustose; cracked-areolate; areoles varying from th i ck , + con

tinuous with deep cracks between areo les , with marginal areoles sublobate, + 

forming smal l , t igh t rose t tes , or th in and not well organized, s l i g h t l y d i s 

persed with interconnecting black hypothal lus; matt to shiny, smooth; yel low 

to yel lowish-whi te. 

Apothecia abundant, c lustered c lose ly together, subsessi le to c lose ly 

adnate, hardly cons t r i c ted , 0.4-0.8 mm wide. Tha l l ine margin t h i n , sh iny, 

ra i sed , pers is ten t , concolorous with t h a l l u s , sometimes blackening or blue-

blackening with age; algae only abundant as a continuous layer in the margin 

when young, with age the algae res t r i c ted to scattered clumps in the base or 

occasional ly towards the outer margin. Disc round or o v a l , + flexuous with 

age, + plane, i n i t i a l l y pale ye l low, quick ly becoming mottled yel low-black 

and f i n a l l y + completely (b lue-)b lack. Hypothecium hya l ine , of th ick -wa l led , 



c lose ly packed c e l l s ; paraphyses simple and/or ap ica l l y branched epithecium 

bright green or golden, granular; hymenium 40-55 pm high, hyaline below. 

Spores 8 per ascus, hya l ine, simple, e l l i p s o i d , 9-11 X 4-5 pm (spores d i f f i 

cu l t to expel from ascus). 

Spot Tests: tha l lus K-, C - , KC-, P- , IKI - ; hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous; co l lec ted once on conglomerate. 

Selected Specimen: 4661. 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted once in the CDFW sub-

zone at an exposed, high elevat ion (660 m) inland s i t e ; not co l lec ted in the 

CDFD subzone. 

Remarks: L_. i n t r i c a t a resembles both L_. polytropa and Lecidea sulphurea. 

L_. polytropa usual ly has a poorly developed tha l lus with pale apothecia which 

do not darken but become convex. Lecidea sulphurea has black apothecia from 

the s ta r t which do not contain a lgae, even i n i t i a l l y . 

k- i n t r i ca ta i s reported here as new to the province. 

LECANORA MURALIS (Schreb.) Rabenb., Deutsch l . , Krypt. F l . 2:42. 1845. 

Lichen mural i s Schreb., S p i c i l . F l . L ips iens:130. 1771. 

Thal lus c rus tose-p laco ida l ; o rb i cu la r , 2.5-7 cm broad, or often i r r e g 

u la r . Cent ra l ly + areo la te , commonly crowded with apothecia; marginal ly 

p laco ida l . Marginal lobes adnate, contiguous to imbricate, usual ly concave, 

sometimes plane to almost convex, t ransversely cracked, smooth, shiny, d ich

otomously branched, marginal ly white pruinose or roughened; also often +_ 

black edged; yel lowish green, pale green; below pale tan coloured. 

Apothecia common, usual ly crowded, sess i l e to adnate, cons t r i c ted , 

0.9-1.6(-3.5) mm wide. Tha l l ine margin ent i re to roughened or cracked, almost 

excluded in very convex apothecia, often black edged. Disc tan to red-brown, 

concave, becoming plane or convex, often d is tor ted by crowding. Hymenium 

55-60 pm high; paraphyses coherent; epithecium brown, pigmented. Spores 8 
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per ascus, un ise r ia te , hya l ine, s imple, e l l i p s o i d , epispore d i s t i n c t but 

t h i n , 8-12 X 5-6 um. 

Spot Tests : none. 

Substratum/Habitat: sax ico lous; espec ia l l y on sandstone but also found 

on conglomerate, g ran i t i c and other igneous rocks. 

Selected Specimens: 935, 5324. 

Local Abundance and D i s t r i bu t i on : frequent; scattered throughout the 

CDFD subzone at both maritime and inland s i t e s ; not co l lec ted in the adjacent 

zones. 

World D is t r i bu t ion : (circumboreal-)circumtemperate (Thomson, 1979) in 

the Northern Hemisphere; in the Southern Hemisphere known from Chi le in South 

America and Ethiopia in A f r i ca (Seaward, 1976). 

Remarks: Some forms of L_. mural i s are s im i la r to L_. straminea. See 

the l a t t e r species for comments. 

LECANORA 0CHR0C0CCA (Nyl.) Noble, ined. 

Lecidea ochrococca Nyl. .Oefvers. Vet. Ak. Forh. :297 1860;Lich.Scand.:206. 1860. 

Thal lus crustose; of loose, scattered to c lus te red , g lossy, convex 

granules, 0.1-0.5 mm wide, becoming f i s t u l ose with increasing s i z e ; o l i v e -

brown (shady l oca t i ons ) , reddish brown, or tawny. Hypothallus not obvious, 

often indicated by a darkish s ta in on the substratum. 

Apothecia common, grouped to usual ly scat tered, adnate to subs t ip i ta te , 

0 .6 -1 .0 ( - l .3 ) mm wide. Tha l l ine margin t h i n , smooth or minutely scal loped, 

even with d i s c , usual ly quick ly excluded, shiny, concolorous with the tha l l us . 

Disc round, i n i t i a l l y plane, usual ly quickly convex or remaining plane with 

edges re f lexed, occasional ly somewhat tuberculate; very g lossy, reddish-

brown. Hypothecium hyal ine, of hor izonta l ly arranged, swollen and conglut in-



ated hyphae that contain the algal layer or clumps of a lgae; epithecium 

brownish-orange; hymenium 50 urn h igh, l i gh t yellowish-orange to hya l ine, 

simple, fus i form, 7-10 X 2.5-3 pm (see Figure 17). 

Spot Tests: tha l lus K-, C - , KC-, P - ; hymenium IKI+ blue; hypothecium 

IKI+ purpl ish (slow). 

Substratum/Habitat: co r t i co lous ; co l lec ted pr imar i ly on Pseudotsuga 

but also co l lec ted once each on Pinus contorta and Alnus. 

Selected Specimens: 2276, 4206. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone, espec ia l l y at inland, s i t e s , present but not as common in the 

adjacent CDFW subzone. 

World D is t r i bu t i on : western North America-Europe d is junc t . 

Remarks: The local material was i n i t i a l l y i den t i f i ed as Lecidea ochroc- 

occa based on Duncan (1970). Comparisons with Scot t ish specimens loaned 

from BM were a d i rec t match. However, upon more careful examination the 

algal clumps (or layer in young ascocarps) were not iced. Upon request T. Aht 

and T. Goward k indly checked Nylander's specimens of L. ochrococca at H. 

Although the type was absent, the ava i lab le co l lec t ions and those i den t i f i ed 

by Nylander were the same as the local material and, indeed, did contain 

algae in the margin. 

The a lga l layer (or clumps) i s always present although perhaps eas i l y 

overlooked since the dark tha l lus colour i s more reminiscent of a Lecidea, 

and thus the algal layer i s not expected. In fac t , the loca l material super

f i c i a l l y c lose ly resembles Lecanora badia. Both have a dark brown, shiny 

tha l lus of convex granules or areoles with shiny d isc and narrow spores. 

Because of the presence of a t ha l l i ne margin, the loca l material was 

rekeyed u t i l i z i n g North American keys of Lecanora. This produced the name 

I. phaeobola Tuck., a species known from Ca l i f o rn ia and Washington. A v a i l -
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able descr ipt ions correspond f a i r l y c lose ly to the loca l mater ia l . Fink. 

(1935) described L_. phaeobola as "wrinkled and papi l late-granulose, the 

granules minute and pol ished" . Hasse (1913) described the tha l lus "of small, 

l i gh t brown to brown pap i l l ae , rounded or crenulate" . Both of the above 

authors gave a greater range in spore s ize that that observed in the local 

mater ia l , 9-13 X 3-5 um (Fink, 1935) land •10-18 X 4-5 um (Hasse, 1913). 

Although i t seems apparent that Lecidea ochrococca and Lecanora  

phaeobola are the same spec ies, the types require checking. Nylander's 

name has p r i o r i t y but needs to be t ransferred to Lecanora because of the 

presence of algae in the margin. 

Lecanora ochrococca i s confirmed here as present in the province 

Ea r l i e r reports of L_. phaeobola (Otto & A h t i , 1967; Otto, 1968) were based 

on mis ident i f ied specimens (UBC). 

LECANORA PACIFICA Tuck., Syn. N.A. L ich . 1:191. 1882. 

Thallus crustose; th in and smooth to s l i g h t l y verrucose with the 

verrucae low, usual ly continuous, occasional ly scat tered, sometimes cracked-

areo la te ; white to pale whi t ish grey. Hypothallus b lack, occas ional ly 

v i s i b l e at margin; usual ly absent 

Apothecia common, scattered to occasional ly crowded, moderately con

s t r i c t e d , adnate, (0.6)0.8-1.2 mm wide. Tha l l ine margin conspicuous, mod

erate ly t h i ck , smooth and even to very s l i g h t l y crenulate, ra i sed , pers istent , 

concolorous with t ha l l u s ; containing clumps of la rge, angular, hyaline c rys

t a l s in the amphithecium. Disc round, s l i g h t l y concave to usual ly becoming 

plane, yel low-tan or pale greenish tan , occasional ly browning, or often 

mottled with a blackish green, epruinose or very l i g h t l y white pruinose. 

Hypothecium hya l ine ; hymenium 50-65(-75) um high, + hya l ine; epithecium hya-



l i ne or*yel low(-brown), granular. Spores (6-)8 per ascus, b iser ia te to 

un ise r ia te , hya l ine , simple, e l l i p s o i d , epispore d i s t i n c t , 11-15 X 6-8 um. 

Spot Tests: t ha l l i ne margin and tha l lus K+ yel low (often f a i n t ) , C - , 

KC-, P- . 

Substratum/Habitat: co r t i co lous ; most common and best developed on 

Alnus but also occurring on most other trees espec ia l l y deciduous t rees. 

Selected Specimens: 507, 4268. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone and adjacent zones. 

World D i s t r i bu t i on : western North American endemic; along the P a c i f i c 

coast from Alaska to Ca l i f o rn ia (Brodo, 1977). 

Remarks: L_. pac i f i ca i s s u p e r f i c i a l l y s im i la r to I. hageni. See the 

l a t t e r species for comments. 

LECANORA POLYTROPA (Ehrh.) Rabenh., Deutschl. Kryptog.-Flora 2:37. 1845. 

Verrucaria polytropa Ehrh. Deutschl. Flora:196. 1796. 

Thal lus crustose; usual ly scarce, consis t ing of scat tered, i r regu la r 

granules, sometimes almost absent, very occasional ly forming a continuous 

areolate c rus t , 1.5-3 cm broad, surface scur fy , d u l l ; pale green, pale green

ish ye l low, to pale yel low. Hypothallus not observed. 

Apothecia abundant, scattered to crowded, adnate, 0 .4 -0 .8 ( - l .0 ) mm 

wide. Tha l l ine margin whi t ish-ye l low, en t i r e , shiny, sometimes becoming th in 

and nearly excluded. Disc plane to convex, sometimes round but usual ly i r reg 

u la r l y shaped and often with a flexuous margin, t an - f l esh , ye l low, to pale 

brownish. Hymenium 45-55 um high; paraphyses simple, a p i c a l l y coherent; 

epithecium l i gh t brown; hypothecium hyal ine. Spores 8 per ascus, hya l ine, 

simple, e l l i p s o i d , epispore d i s t i n c t , 10-12(-13) X 5-6(-7) um. 

Spot Tests : cortex K+ yel low; hymenium IKI+ blue. 



Substratum/Habitat: sax ico lous; on a l l rock types. 

Selected Specimens: 631, 3047. 

Local Abundance and D i s t r i bu t i on : frequent; scattered throughout the 

southern part of the CDFD subzone pr imar i ly at exposed, inland s i t e s , 

present but not as common in adjacent zones. 

World D is t r i bu t i on : c i rcumarct ic -a lp ine and circumboreal in the North

ern Hemisphere (Thomson, 1979); also reported from New Zealand (Mart in, 

1966), Aus t ra l ia (Weber & Wetmore, 1972), Argentina (Grass i , 1950) and 

Venezuela (Her te l , 1971); Hertel (op. c i t . ) a lso c i ted reports from South 

A f r i c a , Juan Fernandez, the Falkland Is lands, and Anta rc t i ca . 

LECANORA RUPICOLA (L.) Zah lbr . , Cat. L i ch . Univ. 5:525. 1928. 

Lichen rupico la L . , Mantissa 1:132. 1767. 

Lecanora sordida (Pers.) Th. F r . , Nova Acta Reg. Soc. Sc ient . Upsa l . , ser . 

3 . , 3:215. 1861. 

Thallus crustose; cracked-areolate, o rb icu la r or i r regu la r covering up 

to 10 cm, areoles contiguous, roughened, d u l l , sometimes elongated marginal ly ; 

white to occasional ly creamy white or pale greenish white. Hypothallus not 

observed. 

Apothecia usual ly abundant, innate quickly becoming sess i l e to adnate, 

(0 .4 - )0 .7 - l .6 mm wide. Tha l l ine margin t h i n , f lexuous, en t i re and shiny, or 

du l l and crumbling, pers is ten t , concolorous with t ha l l us . Disc plane, some

times convex, round to angular by compression, commonly black or sometimes 

pa ler , very heavi ly white pruinose. Hymenium 50-65 urn h igh; paraphyses 

simple, coherent; epithecium brown to black; hypothecium hyal ine. Spores 8 

per ascus, hya l ine , e l l i p s o i d to ob long -e l l i pso id , epispore d i s t i n c t , 10-13 

X 6-7 urn. 
Spot Tests: tha l lus K+ ye l low, C+ pale orange; pru in ia of d isc C+ bright 
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yellow;^hymenium KIK+ blue, 

Substratum/Habitat: sax ico lous, co l lec ted pr imar i ly on sandstone but 

occasional ly also on g ran i t i c rock. 

Selected Specimens: 1684, 2107. 

Local Abundance and D is t r i bu t i on : infrequent; co l lec ted in the southern 

part of the CDFD subzone at both inland and maritime s i t e s , not co l lec ted in 

the adjacent zones.. 

World D is t r i bu t i on : circumboreal-alpine in the Northern Hemisphere 

(Thomson, 1979); also reported from New Zealand (Mart in , 1966 ) /Aus t ra l i a 

(Weber & Wetmore, 1972), and Argentina (Grass i , 1950) in the Southern 

Hemisphere. 

[ Biatora scotophol is Tuck.] L i ch . C a l i f . : 2 4 . 1866. 

Lecidea scotopholis (Tuck.) Herre, Proc. Wash. Acad. S c i . 12:80. 1910. 

Psora scotophol is (Tuck.) F ink, L i ch . F lo ra . U.S. :213. 1935. 

Psorula scotophol is (Tuck.) G. Schneider, B i b l i o t h . L i c h . 13:141. 1979, 

Thallus squamulose; areoles i n i t i a l l y round, +_ plane, becoming lobed 

and varying from plane to convex and undulate or var iously contorted, imbr i 

cate or scat tered, 0:3-0.7 mm wide; + smooth, shiny; reddish brown with 

ra i sed , t h i n , white margin, sometimes the surface var iously marked with grey. 

Hypothallus black, usual ly conspicuous, espec ia l l y at the margin where i t may 

be th ick and f imbr ia te . 

Apothecia common, subs t i p i t a te , highly cons t r i c ted , seeming to or ig inate 

by overgrowing the squamules, 0.5-1.5 mm wide. Thal l ine margin th i ck , s l i g h t 

ly ra i sed , a l i t t l e uneven espec ia l l y in older ascocarps, i n i t i a l l y b lack, 

whitening with age. Disc round, becoming + f lexuous, sometimes cracked by 

d i s to r t i ons , plane, becoming convex; black + pa le , white p ru in ia . Hypothec

ium white; hymenium hya l ine, 40 um high; epithecium pale to dark brown; para-



physes coherent. Spores not observed. According to Herre (1910a) the spores 

are o v o i d - e l l i p s o i d , 8-11 X 3-5 urn. 

Spot Tests: tha l lus K-, C - , KC-, P - , IK I - ; hymenium and hypothecium 

IKI+ blue, C - , K-. 

Substratum/Habi ta t : sax ico lous; co l lec ted once on igneous rock with 

Rhizocarpon bolander i . 

Selected Specimen: 3281B. 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted once at an exposed 

headland above the sup ra l i t t o ra l zone on the Saanich Peninsula in the south

ern part of the CDFD subzone; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North American endemic; reported from 

Ca l i f o rn ia (Herre, 1910a; Hasse, 1913) and Oregon (Fink, 1935). 

Remarks: The local co l l ec t i on i s a rather unusual specimen. The overa l l 

appearance strongly simulates Rhizocarpon bolander i . As Herre (1910a) 

s ta ted, "Often intermingles with the tha l lus Rhizocarpon bolanderi (Tuck.) to 

which i t bears a curious resemblance". In other keys th is species comes out 

close to Lecanora at r iseda (Fr . ) Ny l . (=J_. nephaea Sommf.) which i s cracked-

areolate but, more s i g n i f i c a n t l y , always pa ras i t i c on Rhizocarpon geographi- 

cum. The local co l l ec t i on has an 'aggressive' hypothallus that overgrows a l l 

adjacent l i chens , inc luding the t iny fo l i ose spec ies, Xanthoparmelia .. _ 

mougeotii. Furthermore, the apothecia appear to be produced by a ' take

over' of squamules although more material i s needed to confirm th is point . 

Undoubtedly i t i s a l ichen paras i te , probably of JR. bo lander i , but where one 

species stops and the other begins,requires further study. The terms 

tha l l i ne margin, hypothecium, e tc . in the above descr ip t ion, therefore, are 

appl ied loose ly . 

Algae are present below the hypothecium, although the i r exact o r ig in i s 

unknown. The ascocarp, therefore, appears to have a t ha l l i ne margin and the 



373 

species"may need to be transferred to Lecanora. Since further study is 

required of th is in terest ing and pecul iar species the combination i s not 

formally proposed here. The a lga l layer may have been overlooked as a re

su l t of the Lecidea atrobrunnea-L. fuscoatra appearance of the t ha l l us . 

Other than the algal layer in the ascocarp, the local material matches per

f ec t l y the descr ip t ion of Lecidea scotophol is in Herre (1910a). The type 

specimen requires checking. Schneider (1980) stated that the type could not 

be found at FH. (This i s rather surpr is ing since a l l Tuckerman specimens 

requested in conjunction with the present study were located at FH without 

d i f f i c u l t y . It inv i tes the suggestion that the specimen has been f i l e d in 

some other genus - - perhaps Lecanora.) 

"Lecanora" scotophol is i s reported here as new to the province. 

LECANORA STRAMINEA (Wahlenb.) Ach . , L i ch . Uni.v.:432. 1810. 

Parmelia straminea Wahlenb., Meth. L i c h . , Suppl . :47. 1803. 

Thallus p l aco ida l ; usual ly o rb i cu la r , 1-3.5 cm broad, sometimes dying 

of f in the center, leaving a peripheral r i n g , or occasional ly i r regu la r l y 

coalescing to cover large areas. Center sub-areolate, lobes d i s t i n c t margin

a l l y . Lobes convex, 0 .5 -1 .0 ( - l .5 ) mm wide, dichotomous to palmately 

branching, contiguous to imbr icate, often s l i g h t l y transversely cracked, du l l 

with minute elevated white spots on the cor tex, l i k e Physcia a i p o l i a ; ye l low, 

deep yel lowish green, with apices + browned; below pale coloured; rh iz ines 

absent. 

Apothecia common, abundant and often crowded, adnate, 1.0-1.9(-2.6) mm 

wide. Tha l l ine margin th i ck , becoming th in and f lexuous, with minute e levat

ed white spots , pers is tent . Disc concave, becoming plane, red-brown or l i gh t 

brown, +_ round. Hymenium 50-60 um h igh; paraphyses coherent; epithecium 

orange-brown. Spores 8 per ascus, hya l ine, simple, e l l i p s o i d , epispore 



d i s t i n c t , 0-12 X 5-6 urn. 

Spot Tests: tha l lus C+ orange-red, K-, P - , IK I - ; hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous; co l lec ted twice on igneous rocks in the 

supra l i t t o ra l zone, one co l l ec t i on de f i n i t e l y from bird-perching rocks. 

Selected Specimens: 266, 5342. 

Local Abundance and D i s t r i bu t i on : ra re ; d i s t r i bu t i on poorly known; 

co l lec ted twice at maritime s i tes on is lands in the southern part of the 

CDFD subzone; not co l lec ted in the adjacent zones although reported from the 

Queen Charlotte Islands (Brodo, 1971). 

World D is t r i bu t i on : c i rcumarct ic with oceanic-boreal extensions. 

LECANORA SYMMICTA (Ach.) Ach . , Syn. L ich . :340 . 1814. 

Lecanora var ia d L. symmicta Ach . , L i ch . Univ. :379. 1810. 

Thal lus crustose; smooth, t h i n , to almost absent but more commonly th in 

ly rimose to occasional ly th i ck l y cracked-areolate; areole edges often be

coming s l i g h t l y granular but not d i s t i n c t l y sorediate; green, pale yel low-

green, greyish yel low. Hypothallus absent. 

Apothecia abundant, scattered to often grouped and crowded, adnate to 

i n i t i a l l y almost subsess i le , s l i g h t l y cons t r i c ted , 0 .4 -0 .8 ( - l .0 ) mm wide. 

Thal l ine margin i n i t i a l l y usual ly t h i ck , raised and tat tered becoming t h i n , 

level with d isc and subcrenulate, and often finally'•+_ excluded; concolorous 

with t ha l l us . Disc round to a l i t t l e i r regu la r from compression, at f i r s t 

plane and smooth, becoming s l i g h t l y convex to very convex and sometimes 

s l i g h t l y tuberculate; pale yel low to ye l low ish- tan , + fa in t white pruinose, 

espec ia l l y when young. Hypothecium not sharply separated from hymenium, 

hyphae gelat inous; epithecium covered with yellow(-brown) granules; hymenium 

35-60 urn h igh, + hyal ine; algae abundant below hymenium. Spores 8 per ascus, 

hya l ine, ob long-e l l ipso id or one end pointed, epispore d i s t i n c t or not, 9-12 
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X 3.5-5'jjm. 

Spot Tests: tha l lus and apothecial rim (+ disc) K+ ye l low, C+ orange, 

KC+ deeper orange, P- . 

Substratum/Habitat: co r t i co lous ; common on Alnus and Pseudotsuga but 

occurring on a l l other trees and shrubs; co l lec ted once on pine cones. 

Selected Specimens: 108, 3915. 

Local Abundance and D is t r i bu t i on : frequent; present throughout the CDFD 

subzone and adjacent zones. 

World D is t r i bu t ion : circumboreal-circumtemperate (Thomson, 1979) in the 

Northern Hemisphere; also reported from New Zealand (Mart in, 1966) in the 

Southern Hemisphere. 

Remarks: This species i s sometimes included in the genus Lecidea 

(Duncan, 1970; Thomson, 1979). The local mater ia l , however, always has ab

undant algae in ther margin. See Lecanora expallens for addi t ional comments. 

LECANORA UNKNOWN #1 (A f f i n . L. dispersa?) 

Thallus crustose; + absent or reduced to verruculose granules in v i c i n 

i t y of ascocarp, sometimes forming a continuous although l imi ted c rus t ; 

verrucae smal l , < 0.1 mm wide; sordid brownish-grey to dark cream coloured.. 

Hypothallus absent. 

Apothecia few to abundant, scattered to often grouped, adnate, highly 

cons t r i c ted , (0 .6 - )0 .8 - l . 5 mm wide. Thal l ine margin moderately th i ck , d i s 

t i n c t l y ra ised , smooth to s l i g h t l y crenulate, cor t ica te and concolorous with 

t h a l l u s , with the top edge often becoming decort icate and appearing white 

pruinose. Disc + round when young, often becoming highly flexuous and i r 

regular with age, concave to almost plane, shiny; l i gh t to usual ly dark red

dish brown, epruinose. Hypothecium 40 um th i ck , hyaline to g rey ish , i r r eg 

u la r l y arranged c e l l s ; proper exc ip le t issue below hypothecium d i s t i n c t l y 
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separate, + fu lvous, 25 urn th i ck , of th ick -wa l led , regular c e l l s ; t ha l l i ne 

margin d i s t i n c t l y cor t i ca te towards the base, composed of thick walled rad

ia t ing hyphae, 25-35 urn th i ck ; becoming decort icate towards the top of mar

gin with the algae present r ight up to the outer edge, region between cortex 

and decort icate edge f i l l e d with granular greyish matter; hymenium 55-65 pm 

high, hyaline below; paraphyses t i gh t l y coherent, branched; epithecium (red-) 

brown, pigmented, not granular ; paraphyses appearing brown-capped a f te r K. 

Spores 8 per ascus, hya l ine, s imple, e l l i p s o i d , 0-13 X 4.5-6 pm. 

Spot Tests: tha l lus K-, C - , KC- , P - , IK I - ; hymenium K-, IKI+ blue. 

Substratum/Habitat: sax ico lous ; commonly on HC1+ sandstone although 

occasional ly on HC1- igneous rocks; in the sup ra l i t t o ra l zone with Lecanora  

albescens and Lecania sp. 

Selected Specimens: 1765B, 2594. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at maritime s i t e s ; not co l lec ted in adjacent zones. 

World D is t r i bu t i on : unknown. 

Remarks: This un ident i f ied Lecanora species i s character ized by the high

ly constr ic ted ascocarps with margins becoming decort icate and,therefore,very 

showy white "pru inose" , a pigmented rather than a granular epithecium, and 

the shiny reddish brown d i sc . 

It appears to f a l l close to the very polymorphic species I. d ispersa, 

for which only par t ia l descr ipt ions are ava i lab le . A composite drawn from 

several sources suggests that th is species has a granular epithecium, a 

pruinose rather than ecor t icate margin, yellow-green to pale brown (occasion

a l l y reddish) d i s c , and s l i g h t l y smaller apothecia (up to 0.8 mm wide). The 

impression o f t . dispersa i s of thedisc'+ round to compressed by pressure 

rather than flexuous with age. No comments regarding degree of ascocarp con

s t r i c t i o n nor shininess of d isc were found, implying that these characters 



are not notable in I. d ispersa. 

L_. congesta Lynge (sgnsu. Magnusson, 1952) appears close to th is un

iden t i f i ed Lecanora, however, only a ske le ta l descr ipt ion was ava i lab le for 

comparison. I. congesta has been reported from the Queen Charlotte Islands 

(Brodo, 1980). 

LECANORA UNKNOWN #2 

Thallus crustose; t h i n , r imose, to cracked-areolate, sometimes very 

reduced; d i r t y pale grey. Hypothallus absent. 

Apothecia abundant, usual ly somewhat crowded, i n i t i a l l y subsessi le be

coming broadly adnate, hardly cons t r i c ted , 0.2-0.5 mm wide. Thal l ine margin 

present, t h i n ; usual ly i n i t i a l l y obvious, appearing tattered-white pruinose 

on the top edge and sometimes very thin with age and appearing concolorous 

with d isc (looking l i k e a proper margin) although both cortex of amphi-

thecium and abundant algae s t i l l present on lower edge of margin. Disc 

plane, never convex, + round, sh iny, (red-)brown, sometimes f a i n t l y white 

pruinose. Hypothecium hya l ine , t h i n , 25 um th i ck , proper exc ip le not 

d i s t i n c t from hypothecium; amphithecium lacking c rys ta ls but with d i s t i n c t 

cortex of th ick -wa l led , radiat ing hyphae, 25 um thick near the base becoming 

thinner towards upper edge and here often absent; hymenium 30-45 um h igh; 

epithecium orange-brown, pigmented; paraphyses coherent. Spores 8 per ascus 

hyaline simple, subglobose to widely e l l i p s o i d , (7-09-11 X 5.5-6(-7) um. 

Spot Tests: tha l lus K-, KC-, C - , P- . 

Substratum/Habitat: co r t i co lous , on branches and trunks of deciduous 

t rees , espec ia l l y Acer. 

Selected Specimens: 2827, 4039B. 

Local Abundance and D is t r i bu t i on : infrequent (see below); scattered 

throughout the CDFD subzone, not co l lec ted in the adjacent zones. 



World D is t r i bu t i on : unknown. 

Remarks: This unknown Lecanora i s characterized by the usual ly crowded, 

sma l l , broadly adnate apothecia with shiny, plane d i s c , and very t h i n , + 

excluded margin. 

The loca l material keys out near L̂ . ef fusa (Pers.) Ach. in Fink (1935), 

but more recent descr ipt ions of th is species (under the name L_. sal igna 

(Schrad.). Zahlbr.) note the tha l lus to be KC+ ye l low, P+ reddish, the apoth

ecia up to 0.8 mm wide (Ozenda & Clauzade, 1970), and the cortex th in on the 

apothecial margin (Brodo, 1981). 

Lecanora unknown #2 i s probably much more common than the few c o l l e c - . 

t ions ind ica te , since the small ascocarps and reduced thai 1i are not very 

obvious in the f i e l d . 

LECANORA UNKNOWN #3 

Thallus crustose, + absent or scant, t h i n , inconspicuous; medium to 

dark (brown-) grey. Hypothallus absent. 

Apothecia abundant, + scat tered, moderately cons t r i c ted , 0.3-0.7 mm 

wide. Thal l ine margin t h i n , r a i sed , shiny, smooth to crenulate, d i r t y white 

(palest coloured part of tha l lus) or + p a r t i a l l y tinged with b lack, epruinose, 

pers is tent . Disc plane or commonly concave, round to often i r regu la r l y 

flexuous or p a r t i a l l y f lexuous, g lossy , brown or red-brown to blackening, 

epruinose. Hypothecium + hyal ine or s l i g h t l y fu lvous; epithecium pigmented 

(orange-) brown to b lu ish-b lack , pigment res t r i c ted to caps of globose para

physes; amphithecium containing abundant a lgae, c rys ta ls absent, cortex 

30-45 urn th i ck , of very th i ck -wa l led , hardly branched hyphae (ge lat inous?) ; 

hymenium 40-45 urn h igh; paraphyses coherent. Spores 8 per ascus, simple, 

hya l ine, subglobose to broadly e l l i p s o i d , 7-8 X 5-7 urn. 

Spot Tests: tha l lus and amphithecium K+ yellow ( f a i n t ) , KC-, C - , P+ 
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yel low turning orange. 

Substratum/Habitat: cor t ico lous and l i gn i co lous , co l lec ted once each of 

the smooth bark of young Pseudotsuga and the dead branch of Arctostaphylos  

columbiana. 

Selected Specimens: 1708, 6422. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted on the Gulf Islands at higher elevations inland in the southern 

part of the CDFD subzone; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : unknown. 

Remarks: L. unknown #3 i s d ist inguished by the sma l l , concave, i r regu-

lar- f lexuous apothecia with t h i n , sh iny, epruinose, raised margin (K+y, 

P+o), and glossy (red-)brown d i sc . 

The K react ion was d i f f i c u l t to assess because of the darker tha l lus 

colour but i t would appear to be pos i t i ve . This would place the unknown in 

the JL. subfusca group, however, i t did not readi ly key out to any of the 

known species in Poelt & Vezda (1979) or Brodo (1977). The pigment in the 

epithecium appears res t r i c ted to>the tops of the paraphyses; ep i thec ia l 

granules are lack ing , and small or large crys ta ls are also.absent from the 

amphithecium. U t i l i z i n g more general ized European f l o r a s , th is local un

known keys out to L̂ . chlorona (Ach.) Ny l . (=L_. pu l ican 's (Pers.) Ach.) which 

has s im i l a r - s i zed ascocarps, th in margin, and P+ t h a l l u s , but the spores are 

larger (.12-15 X 7-8 um) and the epithecium possesses granules. 

Another member of the £. subfusca group, £ . impudens Degel . , has been 

reported from Sal tspr ing Island (Bird & B i r d , 1973) although Brodo (1977) 

reported i t as occurring only as far west as A lber ta . I t i s P+ yellow but 

commonly sorediate with the so ra l i a conspicuous, cap i ta te , the tha l l i ne mar

gin often sorediate and the amphithecium containing masses of sma l l , i n s o l 

uble granules. 
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LECANORA UNKNOWN #4 

Thallus crustose; + disappearing within substratum. Hypothallus some

times v i s i b l e through wood, b lue-black. 

Apothecia abundant, + scat tered, subsessi le becoming broadly adnate, 

becoming s l i g h t l y cons t r i c ted , 0.2-0.6 mm wide. Thal l ine margin i n i t i a l l y + 

moderately th i ck , d i s t i n c t l y ra i sed , usual ly becoming reduced to level of 

d i s c , + concolorous with d isc and therefore appearing l i k e a proper margin, 

often p a r t i a l l y and i r regu la r l y dotted with clumps of white p ru in ia . Disc 

round to s l i g h t l y i r r egu la r , concave, becoming plane, very g lossy , reddish-

brown, epruinose or occasional ly very s l i g h t l y pruinose. Hypothecium hya

l i n e , 50 urn th i ck , of th ick -wa l led , t i gh t l y packed hyphae; amphithecium with 

d i s t i n c t algae layer , c rys ta ls lacking (moderate-sized, i r r egu la r , hyaline 

c rys ta ls present in one apothecium on ly ) , with d i s t i nc t cortex (30-50 jum 

thick) that thins towards the top of margin, composed of th ick -wa l led , l i n 

ear ly arranged c e l l s that towards the top edge often terminate in a larger 

(purple-)brown globose c e l l ; epithecium orange-brown, pigmented, not granu-

lose , although occasional ly sma l l , hya l ine , rectangular c rys ta ls present when 

d isc pruinose; paraphyses coherent, with s l i g h t l y globose terminal c e l l s 

that are capped with pigment (although pigment may not be res t r i c ted to caps) , 

appearing embedded in a layer of g e l a t i n ; hymenium 45-55 urn h igh, hyaline or 

the upper hal f suffused with orange-brown. Spores 8 per ascus, simple, 

oblong or ob long -e l l i pso id , hya l ine, 10-13(-16) X 4-5(-6) pm. 

Selected Specimens: 918, 6324. 

Local Abundance and D is t r i bu t i on : infrequent; co l lec ted only on the 

Gulf Islands in the southern part of the CDFD subzone*, not co l lec ted in the 

adjacent zones. 

World •Distr ibut ion,: unknown. 



Remarks: Lecanora unknown #4 i s character ized by the sma l l , g lossy, 

plane, red-brown ascocarps with concolorous margin that are often pruinose, 

a pigmented rather than granulose epithecium, and oblong spores. The habi

tat a lso appears d i s t i n c t i v e . 

This species i s s im i la r to Lecanora unknown #2 and #3. ATI three 

species have a + reduced t h a l l u s , and sma l l , (red-)brown ascocarps. 

L . unknown #2 i s espec ia l l y s i m i l a r , with i n i t i a l l y subsessi le apothecia that 

become broadly adnate and the t ha l l i ne margin appearing white pruinose 

(actual ly decort icate) in some cases. However, JL. unknown #4 has a pe rs i s t 

ent cortex of the amphithecium with the outer co r t i ca l c e l l s becoming p ig 

mented towards the top of the margin and,therefore,having the appearance of a 

proper margin. Even ear ly in i t s development the tha l l i ne margin of -

L_. unknown #4 i s concolorous with the disc and d i s t i n c t l y ra i sed . Further

more, the spores of the l a t t e r are oblong to ob long-e l l ipso id and larger 

than in L_. unknown #2. 

As with Lecanora unknown #2 and £3, L_. unknown #4 appears close to sev

eral species in the keys but since complete descr ipt ions are not avai lab le 

and abbreviated descr ipt ions are often c o n f l i c t i n g , the conservative pro

cedure i s to put no "de f i n i t e " name on the mater ia l . Lecanora hypoptoides 

Ny l . appears very close to the un ident i f ied local material in apothecia s i z e , 

spores, and scant tha l lus although i t s d isc colour i s usual ly described as 

black(ening). Ozenda & Clauzade (1970) describedthe d isc as remaining plane 

with a d i s t i n c t proper margin. Brodo (1977) described the ascocarps as 

usual ly convex and deformed. U t i l i z i n g Magnusson (1952) the local material 

keys out to L_. paroptoides N y l . , which Ozenda & Clauzade (op. c i t . ) included 

in I. hypoptoides. J . , scarcopisiodes (Mass.) A. L. Sm. sensu Smith (1918) 

also appears c lose , although not as s im i la r as the above two species. Smith 

(1918) described i t as "eas i l y mistaken for a Lecidea". 
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LECIDEA Ach. 

Thal lus crustose; granulose, a reo la te , to subsquamulate; with or wi th

out soredia. Hypothallus sometimes present, commonly black. 

Ascocarp an apothecium. Thal l ine margin absent. Proper margin pres-i 

ent, concolorous with d i sc . Disc commonly black or blackening. Hypothecium 

usual ly hyaline or fu lvous, sometimes darkening. Paraphyses simple or 

branched toward the top but more commonly branched and anastomosing and very 

coherent. Spores usual ly 8 per ascus, simple, e l l i p s o i d , globose, or oblong, 

and th in-wal led . 

Commonly sax ico lous, sometimes co r t i co lous , l i gn i co lous , and t e r r i 

colous. 

Unt i l recent ly Lecidea was a very large genus containing many diverse 

elements. Many segregate genera have recently been removed. These include 

Psora, T rape l i a , T rape l iops is , Hypocenomyce, L e c i d e l l a , and Hu i l i a among 

others. However, Lecidea i s s t i l l a heterogeneous assemblage of species, 

and undoubtedly other genera w i l l be segregated from i t in the future. 

Several Lecanora species possess a very dark coloured tha l lus that 

can be mistaken for Lecidea species. A cross-sect ion of the apothecia w i l l 

show a layer or clumps of algae below the hypothecium, i l l u s t r a t i n g that 

the margin i s ac tua l ly lecanorine rather than lec ide ine . 

References: Anderson (1964), Hertel (1968, 1968b, 1970, 1971a, 1973, 

1975a, 1975b, 1977), Lowe (1939), Magnusson (1935a). Hertel (1975b) 

contains a key to the crypto tha l l ine Lecidea which is very usefu l . 

1. Cor t ico lous, l i gn i co l ous , or te r r i co lous 2 

1. Saxicolous 12 

2. Thal lus crustose, areo la te , or s l i g h t l y areolate- lobed 3 

2. Thallus squamulose.. PSORA, HYPOCENOMYCE, TRAPELIOPSIS 
(see Intoductory Key B) 
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3. Tha'llus dark brown, minutely c o r a l l o i d , esorediate ( i f 
granules large and glossy see Lecanora ochrococca) L_. ULIGINOSA 

3. Thal lus grey, green, e t c . , but not brown; sorediate or 
. esorediate; smooth to verruculose 4 

4. Thallus sorediate 5 

4. Thal lus esorediate 6 

5. Thallus and apothecia C+ red (under LM) L_. GRANULOSA 

5. Thallus and apothecia C- L. BQTRYOSA 

6. Cor t ico lous; apothecia black ( i f l ign ico lous on 
driftwood with smal l , red-brown apothecia, see 
Lecanora unknown #4) 7 

6. Terr icolous or muscicolous; apothecia pink-brown 

to brown(-black) 10 

7. Spores th ick-wal led MYCOBLASTUS (p. 485) 

7. Spores th in-wal led 8 

8. Hypothecium + hyaline 9 

8. Hypothecium yellow-brown to brown-black L. ALBOFUSCESCENS 

9. Paraphyses + f ree , simple LECIDELLA ELAEOCHROMA (p. 416) 

9. Paraphyses coherent, branched L_. c f r . ELABENS 
10. Thal lus white, C+ red ; of t i gh t l y appressed, almost 

lobed areoles or marginal ly lobed (almost squamulate); 
t e r r i co lous , usual ly on very thin s o i l over rock) 

TRAPELIOPSIS WALLROTHII (p. 722) 

10. Thallus greenish-grey, C - ; granulose to continuous; 
not areolate or subareolate; muscicolous-terr icolous 11 

11. Thal lus granulose; apothecia with the dark inner exc ip le 
forming a d i s t i n c t contrast ing layer against the pale 
lower hypothecium; with or without black granules in 
the hypothecium . L_. BERENGERIANA 

11. Thallus smooth; apothecia without a d i s t i nc t dark 
inner exc ip le region; with or without black granules 
in the hymenium but not in the hypothecium L. FUSCA 
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12. Thallus squamulate, edges completely free and 
ascending; brown to green above, white below; 
medulla C+ red PSORA NIPPONICA (p. 627) 

12. Thallus crustose, smooth and continuous to 
areolate with areoles somewhat lobed but 
not completely free or ascending .13 

13. Paraphyses + simple and free OR hymenium densely 
inspersed; apothecia shiny black LECIDELLA (p. 424) 

13. Paraphyses branched at least at top; hymenium not 
inspersed; apothecia shiny or matt 14 

14. Apothecia ' a s p i c i l i o i d ' (innate) L. PHAEOPS 

14. Apothecia adnate, s e s s i l e , sometimes level with 
surrounding areoles but quite separate and not 
immersed in them 15 

15. Paraphyses very anastomosed; excip le excluded very 
ear ly (or not observed at a l l ) ; apothecia <<0.5 mm MICAREA (p. 473) 

15. Paraphyses s l i g h t l y to not anastomosed (although coherent 
at apices from entangled branches); excip le usual ly 
present and often pers is tent ; apothecia > 0.5 mm wide 16 

16. Thallus yel low to yel lowish-grey L. SULPHUREA 

16. Thallus white, grey, blue-grey, p ink ish , 
red-brown or brown (but not yellow) 17 

17. Apothecia pink to brown, often with remnants of a 
pseudothal l inevei l (no a lgae) ; tha l lus grey to pink-grey, 
C+ red TRAPELIA INVOLUTA (p. 720) 

17. Apothecia red-brown to usual ly b lack, without a 

pseudothall ine v e i l ; tha l lus never p ink ish , C+ red 18 

18. Apothecia dark red-brown; substratum HC1 + L_. MONT I COLA 

18. Apothecia b lack; substratum usual ly HC1- 19 
19. Thallus (sub-)areolate, of t h i ck , s l i g h t l y lobed, 

separate areo les ; yellow-brown to red-brown, often 
with white/black edging; C+ red 20 

19. Thallus +_ absent to cracked-areolate (continuous); 
white to blue-grey, C- 23 



20. Areoles or squamules red-brown with black and/or 
white edging; + plane; hypothallus conspicuous 21 

20. Areoles buff to copper-brown, not c lea r l y b lack, 
white edged; some + s l i g h t l y convex; hypothallus 
inconspicuous 22 

21. Areoles plane, C+ red L_. FUSCOATRA 

21. Squamules concave, C- L_. UNKNOWN #1 

22. Hypothecium hyaline with a fulvous 

to fulvous-brown layer below L_. MANN 11 

22. Hypothecium dark brown L. c f r . PROTABACINA 

23. Hypothecium and exc ip le dark brown-black; spores 

often halonate when young HUILIA (p. 302) 

23. Hypothecium hyaline to brown; exc ip le + hyaline in te rna l l y 24 

24. Thal lus C+ red L. MANN 11 

24. Thallus C- 25 

25. Apothecia + innate, level with tha l lus ; margin th in . . . . I. TESSELLATA 

25. Apothecia adnate, above tha l lus l e v e l ; margin + th ick 26 

26. Hypothecium + hya l ine , sometimes greyish 
below; tha l lus IKI- L. PLANA 

26. Hypothecium hyaline above, browning below; 
tha l lus IKI+ blue 27 

27. Thal lus creamy white, K+ ye l low; apothecia 
< 1.0 mm wide; spores 11-16 X 5.5-7 um I. c f r . CRUCIARIA 

27. Thallus l i gh t grey, often with orange patches, 
K-; apothecia > 1.0 mm; spores 9-12 X 5-6 um I. LAPICIDA 

LECIDEA ALBOFUSCESCENS N y l . , Flora 50:370. 1867. 

Thallus crustose; smooth, t h i n , and continuous to more often scattered 

to grouped, small cor t i ca te granules; whi t ish- to yel lowish grey. Hypo

tha l lus absent. 

Apothecia common, often abundant, scattered to grouped, 0 .4 -0 .8 ( - l .0 ) 

mm wide. Proper margin at f i r s t t h i n , + shiny, then + excluded, black. 



Disc adnate, moderately cons t r i c ted , round to a l i t t l e i r r egu la r , i n i t i a l l y 

plane then s l i g h t l y to moderately convex, +_matt, smooth to minutely rough

ened, epruinose; l i gh t cinnamon brown, reddish-brown, brown to black 

(usual ly a l l colours on the same t h a l l u s , i f large enough). Hypothecium 

yellow-brown to medium brown (under LM; under d issect ing microscope dark 

brown-black); excip le hyaline on the outer edge; epithecium l i gh t brown, 

paraphyses strongly coherent; hymenium hya l ine , 75 um high. Spores 8 per 

ascus, simple, hya l ine, c i t r i f o rm or fusiform with pointed or rounded ends, 

11-13 X 5-6 um. 

Spot Testsj thai !us K-, C - , P - , IK I - ; hymenium IKI+ blue. 

Substratum/Habitat: co r t i co lous ; co l lec ted only on Picea s i tchens is 

twigs. 

Selected Specimens: 5365, 5405. 

Local Abundance and D is t r i bu t i on : ra re ; not co l lec ted in the CDFD sub-

zone, co l lec ted in the adjacent CH zone, espec ia l ly the Spruce/Fog subzone. 

Remarks: The c i t r i f o rm spores plus l ight /dark apothecia seem very d i s 

t i nc t i ve but were not mentioned in the abbreviated descr ipt ion ava i lab le in 

Ozenda & Clauzade (1970). J_. carnulenta (Tuck.) Fink, known from Washington 

has the d is t ingu ish ing character of a "darker coloured proper margin" 

(Howard, 1950). However, i t s hypothecium i s hyaline to yellowish-brown or 

brownish and the tha l lus i s greenish-grey to brownish (F ink, 1(935). The 

spores are described as only e l l i p s o i d and ovo id -e l l i p so i d . 

This local co l l ec t i on matches per fect ly the J_: albbfuscescens specimen 

from Graham Is land, Queen Charlot te Islands (Lichenes Canadenses E x s i c c a t i , 

No. 127; UBC). 

LECIDEA BERENGERIANA (Mass.) Th. F r . , L i c h ; Scand. 2:433. 1874. 

Biatora berengeriana Mass., Ricerch. Auton. L i c h . , 128. 1852. 
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Thallus crustose; of loosely grouped and p i l e d , cor t i ca te granules, 

less than 0.2 mm wide, sometimes almost lobed; l i gh t green or l i gh t greenish 

grey. Hypothallus absent. 

Apothecia common, scat tered, adnate and barely constr ic ted to cons t r i c t 

ed, 0.6-1.1(-1.5) mm wide. Margin concolorous and l i gh te r coloured than the 

d i s c , even to s l i g h t l y ra i sed , not very conspicuous, usual ly excluded ear ly 

Disc round to somewhat i r r egu la r , concave at f i r s t quick ly becoming plane, 

often almost plane with the edges recurved, l i gh t brown-tan to dark brown. 

Hypothecium medium reddish brown, often with blue-black granular deposits 

in the upper par ts , l i gh te r coloured below; hymenium 55-75 um h igh, + hya

l i ne to occasional ly l i gh t brownish; epithecium l i gh t ye l low; paraphyses 

coherent, laxer in KOH, simple or s l i g h t l y branched; outer exc ip le varying 

from almost hyaline to medium brown fading in te rna l l y or not, of radiat ing 

l a r g e - c e l l e d , th in-wal led hyphae; inner excip le (near base) usual ly dark 

brown. Spores 8 per ascus, hya l ine, f us i f o rm-e l l i p so id , simple or very 

occasional ly 1-septate, 11-15 X 4-5 um. 

Spot Tests: tha l lus K-, C - , KG-, P- ; hymenium IKI+ fa in t blue in patches. 

Substratum/Habitat: t e r r i co l ous , muscicolous, co r t i co lous ; co l lec ted 

mainly on soi1, espec ia l l y s o i l r i ch in humus; also once each on moss and the 

base of Arbutus, in both cases these were poorly developed. 

Selected Specimens: 4120, 5233. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at inland s i t e s , espec ia l l y higher e levat ions, also co l lec ted in 

adjacent zones but not as common. 

World D is t r i bu t i on : circumpolar a r c t i c -a lp i ne (Thomson, 1979). In North 

America, Wetmore (1968) described i t s d i s t r i bu t ion as A rc t i c -Bo rea l . It has 

been reported from Greenland (Lynge, 1940), New York (Lowe, 1939), Saskatche

wan (Looman, 1962), and Alaska (Thomson, 1979). 
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Remarks: The apothecia of the local material commonly have a dark upper 

hypothecium and dark inner excip le which are separated by a l i gh te r region, 

the lower hypothecium (?) which strongly contrasts with the two t i ssues . 

This center area may be so darkened in dark apothecia that the contrast i s 

not so great , but, there i s usual ly some apparent d i f fe rence. The apothecia 

of one co l l ec t i on had a + l i gh t coloured lower excip le and was placed here 

because the outer exc ip le showed the same radiat ing la rge-ce l led hyphae as 

are in other typ ica l I. berengeriana co l l ec t i ons . Furthermore, in the unus

ual c o l l e c t i o n , blue-black granular deposits were confined to the hypothec

ium. 

There i s some di f ference of opinion concerning these dark deposits and 

in which t issues they occur, in th is species and L. fusca. According to 

Harr is (1977) these granules are confined to the hypothecium in I. berenger 

iana and commonly in the hypothecium and hymenium, and sometimes the inner 

excip le of I. sanguineoatra (Wulf.) Ach. (=L. fusca p .p . ) . Thomson (1979) 

stated that L. berengeriana sometimes has black granules in the hymenium and 

hypothecium while I. fusca often has them in the hypothecium and sometimes in 

the hymenium. Magnusson.(1952) mentioned blue-green grains in the thecium of 

L_. atrofusca Fr . (=L. fusca) but not I. berengeriana. 

LECIDEA BOTRYOSA (Fr . ) Th. F r . , L i c h . Scand. 1:454. 1874. 

Biatora botryosa F r . , Kg l . Vetensk.-Akad. Nya Handl.:268. 1822. 

Thal lus crustose; of scat tered, small granules or la rger , contiguous, 

verruculose granules, + becoming sored ia te , white-grey to medium grey. Hypo

tha l lus not observed. 

Apothecia common, s ing le and scattered to often several a r i s ing from an 

old ascocarp and then appearing c lus tered, 0.3-0,6 mm wide. Proper margin 

t h i n , pers is ten t , concolorous with the d isc but + outl ined-by a f i n e , white 



pruin ia on the edge. Disc sess i l e to subs t i p i t a te , cons t r i c ted , round, + 

plane, shiny and epruinose to matt and f i ne l y white pruinose, espec ia l l y 

towards the margin; black, or medium to dark brown. Hypothecium dark brown; 

hymenium 50 um high, hyaline with l i gh t brownish patches or l i gh t orange-

brown; epithecium granular orange-brown; paraphyses strongly coherent. 

Spores 8 per ascus, hya l ine , s imple, fus i form, 9-13 X 3-4 um. 

Spot Tests: tha l lus K-, C - , KC-, P - ; hymenium IKI+ blue. 

Substratum/Habitat: cor t ico lous and l i gn i co l ous ; co l lec ted on burned 

stumps, burned logs , and once on l i v i n g Pseudotsuga. 

Selected Specimens: 430, 3852B. 

Local Abundance and P i s t r i b u t i on: i nfrequent; scattered throughout the 

southern part of the CDFD subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : ten ta t ive ly circum(north)temperate. 

LECIDEA c f r . CRUCIARIA Tuck., Syn. N.A. L ich .2 :67. 1888. 

Thallus crustose; varying from t h i n , discontinuous rimose-cracked to 

th ick , continuous, cracked-areolate with areoles deeply to often incompletely 

cracked; surface subpruinose and appearing almost chalky, or more often 

epruinose and somewhat gently verruculose; creamy-buff or yel lowish-whi te. 

Hypothallus black, usual ly conspicuous except on the roughest sandstone, 

inconspicuous and present only at the margin or often very conspicuous 

between scattered areo les , occasional ly g iv ing the whole tha l lus a b lu ish 

t inge when viewed from a d is tance. 

Apothecia common, innate to quick ly subsessi le or sess i l e with the 

proper margin cracked free of the tha l lus t i s sue , 0.7-1.1(-1.3) mm wide. 

Proper margin t h i ck , + even with d i s c , commonly pers is ten t , occasional ly re

duced and inconspicuous in convex apothecia, black or with a b lu ish t inge, 

epruinose. Disc + round, plane to s l i g h t l y convex, often i n i t i a l l y pruinose, 



eventual ly epruinose or with outer part only pruinose, or occasional ly s t i l l 

en t i re l y pruinose; minutely roughened, matt; black. Hypothecium dark brown 

below with the top 25-100 um hya l ine , + wedges of pale (reddish-)brown, 

l i g h t l y to moderately inspersed with o i l droplets above; paraphyses strongly 

coherent, excip le blue on the outer edge, i n te rna l l y at the top hyaline to 

pale brown becoming dark brown below and fading into the hypothecium; ep i 

thecium sordid green-brown to occasional ly almost b lack; hymenium hyaline to 

sometimes greenish or pale green-brown, 70-80 um high. Spores 8 per ascus, 

hya l ine, simple, po in ted -e l l i pso id , ob long -e l l i pso id , to ovoid, 11-16 X 

5.5-7.0 um. 

Spot Tests: tha l lus K+ ye l low, C - , KC-, P - , IKI+ blue (quick,, dark) ; -

hymenium IKI+ blue. 

Substratum/Habi t a t : sax ico lous; co l lec ted on sandstones, conglomerate, 

sha les, and igneous rocks in the suprahaline zone. 

Selected Specimens: 1836, 2599A. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone at maritime s i t e s ; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North American endemic; reported from 

Ca l i f o rn i a (Tuckerman, 1888; Herre, 1910; Magnusson, 1935) and Oregon 

(Fink, 1935). 

Remarks: The species, ten ta t i ve ly i den t i f i ed as L_. c r u c i a n a , i s charac

ter ized by the IKI+ t h a l l u s , (sub-) sess i l e apothecia with th ick margin and 

dark hypothecium (under DM) or dark below and l i gh t above (throughLM). 

Among the local spec ies, j_. t esse l l a ta i s c losest with a s im i l a r l i gh t -

coloured, IKI+ tha l lus and black, innate apothecia. However, L. t esse l l a ta 

never has a creamy (yel lowish t ing) tha l lus that i s K+ ye l low, but i t s 

apothecia are + plane with only a th in proper margin, and remain innate or 

level with the areoles. 
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In most keys th is species f i t s into L_. lap ic ida but that species has a 

hyaline to pale brown hypothecium and no mention i s made of i t being inspers 

ed. Furthermore, the spores of L_. l ap ic ida are on the small side with a 

range of 8-13 X 5-6 um. Thomson (1969) mentioned a dark brown-black hypothec

ium but in a la te r descr ipt ion (Thomson, 1979) he described the hypothecium 

as "pale above or the lower part brownish". Furthermore, Thomson (1969, 1979) 

stated that the tha l lus i s K- and lacks a t ranor in , while most other publ ica

t ions described L_. lap ic ida as K+ yel low or even K+ yel low turning red-brown 

a f te r a few minutes (Ozenda & Clauzade, 1970). The local species i s , there

fore, s im i la r to , but d i s t i n c t from, 1. l ap i c i da . 

There are also two North American endemics to which the local material 

seems c lose ; L_. c ruc ia r ia Tuck., described from Ca l i f o rn ia and L_. amabil is 

B. de Lesd. , described form Mexico. Both, unfortunately are said to be IKI- . 

The l a t t e r i s very s im i la r to the local material with "surface on the whole 

smooth, but surface of the s ingle areo les , which are separated by i r regu la r 

cracks, very minutely subverrucose.. . Hypothecium th ick , + brown, upper l im i t 

somewhat i nd i s t i nc t " (Magnusson, 1935a). The tha l lus co lour , hymenium, e p i 

thecium, and spore s ize also correspond c lose ly . However, no mention i s made 

of an inspersed hypothecium and no other descr ipt ion i s ava i lab le for that 

species. In J_. c r u c i a r i a , the hypothecium is described as being hyaline 

above becoming brownish and then pale brown below (Magusson, 1935a). Herre 

(1910a) described the tha l lus as "more or less marked by tortuous black 

hypothal l ine l i nes " which Magnusson disputed. In the local material both . 

forms are seen. Tuckerman's type was from very " lax " sandstone which sug

gests a disrupted t ha l l u s , in which case the hypothallus probably would be 

inconspicuous. It should be noted that both types were based on material 

only a few centimeters square (Magnusson, 1935a) which could lead to many 

misconceptions in a polymorphic species. 



Both J . , amabil is and J . , c ruc ia r i a seem s im i la r to the loca l mate r ia l , 

with the former the c loses t . However, i t appears that L. c ruc ia r i a should 

not be ignored, since i t has a s im i l a r and also geographical ly c loser type 

l o c a l i t y than J_. amabil is as well as an e a r l i e r publ icat ion date, should 

the two prove synonymous. Many of the con f l i c t s may resu l t from the poor, 

small type specimen of I. c r u c i a r i a . The two specimens need to be examined 

and the problem studied fur ther . 

I. c ruc ia r i a has not been reported from the province. 

LECIDEA c f r . ELABENS F r . , Vet. Akad. Handl.:256. 1822. 

Lecidea melancheima Tuck., Proc. Amer. Acad. Arts & Sc i .1 :260 . 1848. 

Thallus crustose; t h i n , smooth, continuous; appearing as a l i gh t grey 

s ta in on the bark. Hypothallus absent. 

Apothecia common, scat tered, adnate, not cons t r i c ted , 0.3-0.5(-0.9) mm 

wide. Proper margin sometimes very inconspicuous, not immediately apparent 

because i t is the same colour and texture as the d i s c , at other times ob

v ious, thick and ra i sed , pers is tent or not. Disc plane, usual ly a l i t t l e 

i r regu la r rather than round, minutely roughened or smooth, epruinose; brown-

black or b lack, becoming almost transparent when wet; Hypothecium hyaline 

with l i gh t orange-brown streaks or en t i re l y orange-brown; paraphyses appear

ing simple but probably branched below (rather t i gh t l y coherent) with an 

enlarged, dark brown, globose apical c e l l ; hymenium 35-50 um high, fulvous 

to a very l i gh t brownish, darkest near the epithecium. Spores 8 per ascus, 

hya l ine, e l l i pso id - fus i f o rm or sometimes reniform or narrowly diamond-shaped, 

8-9(-13) X (-5) um. 

Spot Tests: tha l lus K+ sordid ye l low, C - , KC-, P- (under the LM tha l lus 

fragment i s P+ fa in t orange but no colour change noted under the DM). 

Substratum/Habitat: l ign ico lous and co r t i co lous ; co l lec ted once each on 
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the bark* of a f a l l en tree and trunk of Quercus. 

Selected Specimen: 2720A. 

Local Abundance and D is t r i bu t i on : ra re ; d is t r ibu t ion .poor ly known, 

co l lec ted on two is lands (Hornby Island in the northern par t , Prevost Island 

in the southern part) in the CDFD subzone, not co l lec ted in adjacent zones. 

World D is t r i bu t i on : western North America-eastern North America-Europe 

dis junct in the Northern Hemisphere; in North America reported from New York 

(Lowe, 1939), Iowa and Minnesota (F ink, 1935), South Dakota (Wetmore, 1968), 

and Colorado (Anderson, 1964). Both Herre (1910a) and Hasse (1913) reported 

i t from Ca l i f o rn ia but these records were not acknowledged by Anderson (1964) 

or Wetmore (1968) and may be based on m is iden t i f i ca t i ons , although i t i s 

l i s t e d by Tucker & Jordan (1978). 

These two co l lec t ions are referred only tenta t ive ly to I. elabens 

because of the fol lowing d i f ferences. Usually a well developed tha l lus i s 

present which i s granulose to verruculose and reacting P+ orange, K+ yel low. 

Furthermore, the apothecia, although plane at f i r s t , becomes "subplane to 

convex" (Anderson, 1964). The di f ference may be a resu l t of immaturity of 

the local specimens. 

Another spec ies, J_. myr iocarpel la (Merr.) Zah lb r . , described from 

Washington, has a very th in tha l lus and s i m i l a r , except smal ler , apothecia, 

0.1-0.25 mm (Fink, 1935). 

LECIDEA FUSCA (Schaer.) Th. F r . , L i ch . Scand.2:435. 1874. 

Lecidea sphaerioides . fusca Schaer. , L i ch . Helv. S p i c t l . : 1 6 6 . 1833. 

Thallus crustose; t h i n , + continuous and smooth; l i gh t yellow-green to 

l i gh t greenish-grey. 

Apothecia common, usual ly scat tered, round to often i r r egu la r , adnate, 

0.4-1.2 mm wide. Proper margin concolorous to darker than the d i s c , at f i r s t 
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thick and ra i sed , very abruptly thinning and then usual ly excluded. Disc 

subplane to quickly convex, hardly cons t r i c ted , tan to dark brown or mott led. 

Hypothecium dark reddish brown throughout or s l i g h t l y l i gh te r below (but not 

pa le ) ; hymenium 60-75 um high, + hyaline with scattered blue-black granular 

deposi ts ; exc ip le + dark reddish brown throughout or a l i t t l e paler towards 

the base, the outer exc ip le of very sma l l , i nd i s t i nc t hyphae; epithecium 

yel low; paraphyses coherent, laxer in KOH, simple to often -branched. Spores 

8 per ascus, hya l ine, f u s i f o r m - e l l i p s o i d , simple or occasional ly 1-septate, 

12-17 X 4-5 um. 

Spot Tests: tha l lus K-, C - , KC-, P - ; hymenium IKI+ pale blue. 

Substratum/Habitat: muscicolous; co l lec ted once. It has also been 

reported as t e r r i co lous , and espec ia l l y humicolous (Thomson, 1979; Anderson, 

1964). 

Selected Specimen: 44. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted on one Gulf Island in the southern part of the CDFD subzone, not 

co l lec ted in the adjacent zones. 

World D is t r i bu t i on : ten ta t ive ly c i rcumboreaT(-circumarct ic-alpine). 

Because]., fusca i s sometimes s p l i t into two species,and also confused with 

L_. berengeriana . i t s exact d i s t r i bu t i on i s uncertain. 

Remarks: Some f lo ras prefer to recognize two species, t . sanguineoatra 

(Wulf.) Ach. and J_. tempietonii T a y l . , instead of L.' fusca. L. sanguineoatra 

has redder, quickly convex apothecia with paler excip le and always simple 

spores w h i l e ] . , tempi e ton i i i s considered to have darker brown-black apoth-. 

ecia that usual ly remain plane and have a dark exc ip le and simple to 3-sep

tate spores. The loca l material was intermediate in many of these charact

ers so the more conservat ive, s ing le-species concept was fol lowed. 



LECIDEA FUSCQATRA (L.) Ach , , Meth. L i ch . :44 . 1803. 

Lichen fuscoatra L . , Sp. P I . : 1.14.0. 1753. 

Thallus crustose, approaching squamulose; of rounded to ova l , scattered 

areoles or angular by compression when grouped, 0.5-1.0(-1.4) mm wide, 

smooth to minutely uneven; + plane, occasional ly s l i g h t l y lobed and almost 

squamulose; sh iny, reddish brown with a white or grey inner 1edge and then a 

black outer edge, sometimes, espec ia l l y in young areoles the grey edging 

covering much of the upper surface. Hypothallus black, conspicuous when 

areoles scat tered, otherwise j us t at the margin of the t ha l l us . 

Apothecia common, between areo les , not usual ly abundant, + scat tered, 

0.6-1.5 mm wide. Proper margin th in to occasional ly th i ck , ra i sed , pers is 

tent , black. Disc adnate, hardly cons t r i c ted , plane to moderately convex, 

round to more often angular by compression, or sometimes f lexuous, minutely 

roughened, + l i g h t l y dusted with grey p ru in ia ; black. Hypothecium dark 

brown, t h i ck , often over 200 um th i ck ; exc ip le dark brown-tilack externa l ly 

but l i gh te r i n te rna l l y (under DM; under LM a l l the excip le looks + dark) ; 

paraphyses branched, strongly coherent; epithecium greenish-black, greenish-

brown to brown; hymenium 65-75 um high, fa in t greenish. Spores not observed 

o f ten , hya l ine , e l l i p s o i d , s imple, 13-15 X 5 um. 

Spot Tests: tha l lus cortex (on f i l t e r paper under DM) K+ brownish-

ye l low, KC+ red, C+ red; medulla and cortex (LM) C+ red, P - , IK I - ; exc ip le 

(LM) C+ red. 

Substratum/Habitat: saxicolous', co l lec ted on both sandstone . g ran i t i c . 

and other igneous rocks. 

Selected Specimens: 2150, 4975. 

Local Abundance and D is t r i bu t i on : occasional scattered throughout the 

CDFD subzone, more common at inland s i tes but a lso present at maritime s i t e s , 



396 

not co l lec ted in the adjacent zones. 

World D i s t r i bu t i on : ten ta t i ve ly circumtemperate; known from Europe 

(Ozenda & Clauzade, 1970; Duncan, 1970), North America, and Asia (Her te l , 

1977); in North America i t has been reported from Michigan (Har r i s , 1977) 

and Washington (Howard, 1950), Fink (1935) mentions i t as occurring from 

New Zealand (Mart in, 1966), Aus t ra l i a (Weber & Wetmore, 1972), and 

Argentina (Grass i , 1950) in the Southern Hemisphere. 

Remarks: The inconspicuous C+ react ion makes i t qui te possible to over

look under the DM. A th in sect ion under the LM is very obviously C+ red. 

Ozenda & Clauzade (1970) stated that both the medulla and cortex are C+ but 

th is i s only r e l i ab l y observed on a cross-sect ion under the microscope. The 

dark colour of the cortex obscures the pos i t i ve react ion under the DM a l 

though a KC+ test i s r e l i a b l y seen on the f i l t e r paper under the DS by 

placing an areole cortex down and then f looding f i r s t with K and then C. 

The red colourat ion d i f fuses away from the dark coloured areo le . 

Spore production i s neg l ig ib le in th is species despite the abundance of 

apothecia. As a resu l t J . . fuscoatra may be confused with Rhizocarpon boland 

e r i which a lso has low f e r t i l i t y and a very s im i la r t ha l l us . See the l a t t e r 

species for comments. 

I. protabacina N y l . , described from C a l i f o r n i a , and] . , cascadensis 

H. Magn., described.from Washington, are very s im i la r to L_. fuscoatra. This 

group of IK I - , C+, tan to brown coloured, areolate-subsquamulate species 

needs to be re-evaluated. L_. cascadensis, with red-brown, white-r inged 

areoles, i s pa r t i cu la r l y close to the local L_. fuscoatra. 

Note: The d i s t i nc t i ve white/black edging of the areoles in the . local 

co l lec t ions i s not mentioned in European 'descr ipt ions. 



LECIDEA GRANULOSA (Hoffm.) Ach . , Meth. L i ch . : 65 . 1803. 

Verrucaria granulosa Hoffm., Adumbr. et Descr ipt . P lant . L i ch .2 :21 , Tab. 30, 

f i g . 3. 1794. 

Lecidea quadricolor (Dicks.) Bo r r . , Engl . Flora 5:182. 1833. 

Tha l lus .c rus tose; of scat tered, convex granules, becoming lobed to con

tinuous and verruculose, sometimes f a l se l y cracked-areolate on dry ing; l i gh t 

grey to dark b lu ish-grey. Soredia usual ly present, scarce and confined to 

tops of occasional granules or abundant and spreading over most of t h a l l u s ; 

f ine or sometimes granular; dark grey or l i gh t -ye l low ish , +dark p a r t i c l e s . 

Hypothallus absent. 

Apothecia often present, scattered to grouped and then crowded, adnate, 

appressed to substratum or s l i g h t l y cons t r i c ted , 0.5-1.8 mm wide. Proper 

margin th i ck , ra i sed , often becoming f lexuous, usual ly pers is ten t , edge 

usual ly concolorous with d isc with the lower sides very l i g h t , almost pinkish 

coloured. Disc + plane, occasional ly convex, s l i g h t l y i r regu la r to often 

flexuous with age, black or pinkish or mott led. Hypothecium hyaline but 

appearing darker with dense granular deposi ts ; hymenium 55-75 um h igh, d i r t y 

ye l low; epithecium brown, granular; paraphyses strongly coherent. Spores 

8 per ascus, hya l ine , simple, ob long -e l l i pso id , 10-14 X 4-5 um. 

Spot Tests: tha l lus C+ red; hypothecium, epithecium, and exc ip le (LM) 

C+ rose; hymenium IKI+ blue. 

Substratum/Habitat: l i gn i co l ous , terr ico lous/humicolous, and co r t i co 

lous (at bases of old t rees ) ; co l lec ted twice on ro t t ing wood, twice on s o i l 

and adjacent dead plant mate r ia l , and once on Pseudotsuga bark. The l as t 

co l l ec t i on was somewhat unusual with a darker tha l lus colour and s t e r i l e 

condi t ion. Often accompanied by L_. u l i g inosa . 



Selected Specimens: 3646, 4132. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone, not co l lec ted in the adjacent zones during the present study, 

but known there from other co l l ec t i ons . 

World D is t r i bu t i on : circumboreal (Thomson, 1979) in the Northern Hemi

sphere, a lso reported from the Southern Hemisphere. In North America i t has 

been reported from Alaska (Thomson, 1979), Greenland (Lynge, 1940), Nova 

Scot ia (Lamb, 1954), the Smoky Mountains (Degel ius, 1941), South Dakota and 

Wyoming (Wetmore, 1968), Arizona (Weber, 1963), and Washington (Howard, 

1950). 

Remarks: L. f lexuosa (Fr . ) Ny l . i s sometimes separated as a d i s t i n c t 

species from I. granulosa. According to Wetmore (1968) L_. granulosa has 

convex, tan/brown apothecia with disappearing margin., spores 8-14 X 4-6 um, 

and l ign ico lous or ter r ico lous habit while J . , f lexuosa has plane, red/brown 

apothecia with pers is ten t , raised margin, spores 6-8 X 3 um, and l ign ico lous 

habi t . According to Brodo (1968) J_. aeruginosa Borr : (=L_. f lexuosa) "has 

black or lead-coloured plane apothecia, each with a th in hyaline hypothecium 

j_. granulosa has la rge , brown, i r r egu la r l y convex to almost hemispherical 

apothecia, each with a thick opaque hypothecium". Since the local material 

has overlapping cha rac te r i s t i c s , only 1 . granulosa has been recognized a l 

though i f two species were recognized, i t appears c loser to L. f lexuosa. 

LECIDEA LAPICIDA (Ach.) Ach . , Meth. L i ch . : 37 . 1803. 

Lichen lap ic ida Ach . , L i c h . Svec. Prodromus:61. 1798. 

Thallus crustose; thick areolate-cracked, sometimes incompletely crack

ed; l i gh t grey + orange patches. Hypothallus black, + conspicuous, marginal 

and covering rock c rys ta ls project ing through the tha l lus from the substra- ' 

turn.. 



Apothecia common, scattered to often c lus te red , 0.8-1.5(-2.5) mm wide. 

Proper margin th i ck , ra i sed , + shiny, pers is ten t , often f lexuous, epruinose, 

black. Disc not or hardly cons t r i c ted , + plane, sometimes undulate or 

s l i g h t l y concave i f very lobu la te ; round to i r regu la r l y lobed or angular by 

pressure; matt, minutely roughened, b lack, + very l i gh t grey p ru in ia . Hypo

thecium hyaline immediately below hymenium for 35 um and then pale (yellow-) 

brown and increasingly darker downward for most of the thickness of the 

hypothecium; exc ip le (blue-)black or green-black on outer edge becoming f u l 

vous or hyaline in te rna l l y and extending down beside hypothecium; epi thec

ium green-black; paraphyses coherent, + simple below, branching at top; hy

menium 45-50 um high, hyal ine. Spores 8 per ascus, hya l ine , simple, 

(ob long- )e l l i pso id , 9-12 X 5-6 um. 

Spot Tests: tha l lus K-, C - , KC-, P - , IKI+ blue; hymenium IKI+ blue; 

exc ip le K+ fa in t yel low wash. 

Substratum/Habi ta t : sax ico lous; co l lec ted twice on conglomerate rocks. 

Selected Specimens: 2203A, 4676. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, one 

co l l ec t i on at an in land , higher e levat ion (600 m) in the CDFD subzone, also 

co l lec ted once in the adjacent CDFW subzone at 660 m. 

World D is t r i bu t i on : circumpolar, a r c t i c -a lp ine (Thomson, 1979). 

Anderson (1964) described i t as widely d is t r ibu ted in a r c t i c and mountainous 

Europe and A s i a . In North America i t i s known from "Ellesmere Island to 

Alaska, and south to Maine, Wisconsin, Minnesota, New Mexico and Ca l i f o rn ia 

(Thomson, 1979). 

Remarks: Among the local speciesj L. lap ic ida has a resemblance to 

Hu i l i a nigrocruenta, both bearing la rge , adnate hardly cons t r i c ted , black 

apothecia. H_. nigrocruenta, however, has much larger spores and a complete

ly dark excip le which i s K+ blood red. L_. c ruc ia r i a also i s s im i la r with an 



in ternaf ly l i gh t exc ip le , but i t has a creamy-coloured tha l lus which i s K+ 

yellow (see below) and smaller apothecia. 

Thomson (1969, 1979) maintained that J_. l ap ic ida i s K- ( lacking at ran-

or in) while other authors (Ozenda & Clauzade, 1970; Anderson, 1964) stated 

i t to be K+ ye l low; the l a t t e r author stated that s t i c t i c acid i s present. 

Hertel (1975) described I. l ap i c ida as a very polymorthpic species and 

suggested that more study i s needed concerning the hypothecium colour , 

apothecia form, spore.s ize, and chemistry. 

LECIDEA MANNII Tuck., Syn. N. A. L ich .2 :75 . 1888. 

Lecidea atrolutescens N y l . , L i ch . South. C a l i f . , ed i t . 2:20. 1898. 

Thai!us crustose; cracked areolate to areo la te ; areoles 0 .6 -1 .3 ( - l .6 ) 

mm wide, from s l i g h t l y to strongly convex or undulate, separated by deep 

cracks or c lose ly abutting and fus ing , g lossy -car t i l ag inous , buff to tawny-

brown, some white edged (from e i ther a l i gh t pruin ia or a d isrupt ion of the 

cor tex) , sometimes increasing to give the areoles a tartareous appearance, 

areoles then usual ly + th in and plane. Hypothallus black, usual ly incon

spicuous. 

Apothecia common, sometimes abundant, usual ly + scat tered, 0.5-1.5 mm 

wide. Proper margin th in to t h i ck , + ra i sed , pers is ten t , b lack, occasional ly 

appearing white because of a heavy p ru in ia . Disc innate, usual ly quick ly 

adnate, or slowly and then with margin appearing white and t h a l l i n e ; not to 

only s l i g h t l y cons t r i c ted , + plane to a l i t t l e convex, round to often a ' 

l i t t l e i r regu la r .o r lobu la te ; b lack, + l i gh t white pruinose. Hypothecium +_ 

hyaline immediately below thecium, then a fulvous to l i gh t brown s t r i p 

which i s occasional ly even a medium brown; excip le dark ex te rna l l y , + hyaline 

in te rna l l y or greyish with granular deposi ts ; epithecium greenish-brown to 

greenish black; hymenium 55-70 um high, l i gh t greenish to hyaline below and 



sordid -Tight green-brown above. Spores 8 per ascus, simple, hya l ine , 

ob long-e l l i pso id , 11-14 X 5-6 um, not abundantly produced, but some usual ly 

present. 

Spot Tests: tha l lus K-, C+ red (cor tex) , P - , IK I - ; hymenium and hypo

thecium KIK+ blue; excip le C+ red (LM). 

Substratum/Habitat: sax ico lous; co l lec ted on sandstone and conglomerate, 

'grani t ic and other igneous rocks. 

Selected Specimens: 1473, 2849. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone at both maritime and inland s i t e s , not co l lec ted in the adjacent 

zones (see Figure 20). 

World D is t r i bu t i on : western North American endemic; described from 

C a l i f o r n i a . 

Remarks: I. mannii is d ist inguished by the l i gh t -co loured , white-rimmed 

areo les , C+ red cortex and exc ip l e , and the fulvous to l i gh t brown hypo

thecium. It d i f f e rs from L_. atrofusca which is also C+, in the l i gh te r 

coloured areoles (which are obviously C+ under the DM), white rather than 

white-and-black edged areoles, the tendency for th in areoles to become +_ 

tar tareous, a + inconspicuous hypothal lus, and the l i gh te r coloured hypo

thecium. 

The tha l lus i s var iable in th is spec ies, ranging from g lossy , tawny-

coloured, convex areoles (+ white edges) to t h i n , plane, almost white ta r t 

areous areoles. However, both extremes usual ly show indicat ions of the 

other end of the spectrum. For example, the depauperate t h a i ! i usual ly 

have some areoles where the center i s glossy and brown and the robust thai 1i 

often have some smal l , t h i n , p a r t i a l l y tar tareious areoles. 

J_. fuscatoatra Ny l . in. Hasse, described from C a l i f o r n i a , i s a very s im i 

l a r species with s l i g h t l y smaller spores (Hasse, 1913). The two type spec-
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imens should be compared. 

Hertel (1973) examined the types of L_. mannii and I. at ro lutescens. He 

placed the l a t t e r into synonymy with J_. mannii. 

I. mannii is reported here as new to the province. 

LECIDEA M0NTIC0LA Ach . , L i ch . Helvet. S p i c i l . , Sect .4-5:161. 1833. 

Protoblastenia monticola (Ach.) S t e i n . , Verhandl. zoo l . -bo t . Gese l lsch. Wein 

61:48. 1911. 

Thallus crustose; +_ inconspicuous, from scattered + smooth granules to 

th in and continuous; l i gh t grey. Hypothallus absent. 

Apothecia common, scat tered, 0.3-0.8 mm wide. Proper margin i n i t i a l l y 

th i ck , raised and shiny, becoming th inner , + matt, and even with d i s c , per

s is ten t or excluded in very convex apothecia, black. Disc round to often a 

l i t t l e i r r egu la r , plane becoming s l i g h t l y to moderately convex, moderately 

cons t r i c ted , jv smooth, s l i g h t l y shiny to matt, brown, reddish brown to black. 

Hypothecium medium to dark orang-brown or reddish brown; hymenium hya l ine, 

60-75 pm high; epithecium orange-brown; paraphyses coherent but appearing + 

s t ra ight and slender in water; in KOH slender and simple to short branched at 

apices. Spores 8 per ascus, e l l i p s o i d , hya l ine, simple, 9-13 X 4.5-5.5 pm. 

Spot Tests: tha l lus K+ ye l low, C - , KC-, P - , IK I - ; hymenium IKI+ b lue, 

K-. 

Substratum/Habitat: sax ico lous; co l lec ted on sandstones with a l l but 

one being calcareous (HC1+). 

Selected Specimens: 1054, 2706. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone, present but not as common in the adjacent zones. 

World D is t r i bu t i on : probably circumtemperate; known from Europe (Duncan, 

1970) and North America (Hale & Culberson, 1970). Ozenda & Clauzade (.1970) 
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descr ibedi ts d i s t r i bu t i on as "throughout the Northern Hemisphere". 

Remarks: JL. monticola i s d ist inguished by the (red-)brown disc with 

black margin, dark hypothecium and exc ip l e , and calcareous substratum. 

There i s some resemblance to several of the Lec ide l la species. 

Sometimes the substratum is only HC1+ in the very v i c i n i t y of the 

tha l lus and not on the edge of the rock where i t is most convenient for spot 

test ing with ac id . Some co l lec t ions are mixed HC1- and HC1+ pieces. 

L_. monticola i s reported here as new to the province. 

LECIDEA PHAEOPS N y l . , Not. S a l l s k . Faun. & F l . Fenn. 4 :5 . 1858. 

Thallus crustose; f i ne l y cracked-areolate, areoles not completely sep

arate , c lose ly grouped, continuous, s teep-s ided, rather regular , th i ck ; 

surface + smooth, d u l l , almost - tar tarous; t , cream-white, pale grey-white. 

Hypothallus absent. 

Apothecia innate, ac tua l ly often somewhat below tha l lus l e v e l , abundant, 

0.2-0.3(-0.5) mm wide; tha l lus cracks often along one or more sides of the 

apothecia so the ascocarps are somewhat " f ree-s tand ing" . Proper margin 

occasional ly v i s i b l e on very young apothecia, t h i n , even, s l i g h t l y paler than 

d i s c , excluded ear ly . Disc round, ova l , or i r regu la r l y elongate, plane, 

s l i g h t l y shiny; dark red-brown to black. Hypothecium dark red-brown, uneven

ly pigmented; epithecium medium brown to red-brown; paraphyses coherent, 

complex-branched; hymenium pale ye l l ow ish , 75 um high. Spores 8 per ascus, 

simple, f us i fo rm-e l l i pso id to 1 banana-shaped', hya l ine, 14-18 X 4 um. 

Spot Tests: tha l lus K+ fa in t ye l low, KC-, C - , P- . 

Substratum/Habitat: sax ico lous, co l lec ted once on igneous rocks in the 

suprahaline zone. 

Selected Specimen: 4185. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 



co l lec ted in the very south of the CDFD subzone (Metchosin area) , not 

co l lec ted in the adjacent zones during the present study, but known from 

other co l lec t ions from the Spruce/Fog subzone of the Coastal Hemlock zone. 

World D is t r i bu t i on : uncertain ; reported from Europe and 

Asia (Ozenda & Clauzade, 1970). I t was not included in 'Ha le & Culberson 

(1970) and therefore may be new to North America. 

I. phaeops Ny l . i s reported here as new to the province. 

LECIDEA PLANA (Lahm.) N y l . , Flora 55:552. 1872. 

Lec ide l la plana Lahm., Parerga Lich. :211-212. 1861. 

Thal lus crustose; rimose or f i ne l y areolate-cracked, < 0.5 mm wide, not 

continuous, th ickest around apothecia, l i gh t to medium grey, appearing quite 

blue-grey from a d is tance, a re f l ec t i on of the nature of the hypothal lus. 

Hypothallus black, t h i n ; at margin and between scattered areoles. 

Apothecia scattered or often grouped, (0 .6 - )0 .8 -1 .2 ( - l .6 ) mm wide. 

Proper margin th i ck , ra i sed , + shiny, f lexuous, pers is ten t , pruinose, black. 

Disc plane, round becoming lobed, often i r regu la r i f grouped, not to s l i g h t 

ly cons t r i c ted , matt, epruinose, black (even when wet). Hypothecium hyaline 

in the upper 75-100 urn, below a l i t t l e g rey ish ; exc ip le externa l ly b lack, 

i n te rna l l y pale orange-brown; paraphyses coherent, branched at ap ices ; 

epithecium black (green-black occas iona l l y ) ; hymenium 50-55 um high, hya

l i ne or sordid black above. Spores 8 per ascus, hya l ine, s imple, e l l i p s o i d -

oblong or oblong, (10-)12-13 X 3-4.5 um. 

Spot Tests: tha l lus K-, C - , KC-, P - , IK I - ; hymenium and upper hypo

thecium IKI+ blue. 

Substratum/Habi ta t : sax ico lous; co l lec ted once on a loose cobble and 

once on igneous rock. 

Selected Specimens: 4735, 5213. 



Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, one 

co l l ec t i on at a higher elevat ion inland in the CDFD subzone; one co l l ec t i on 

from an inland s i t e in the adjacent CDFW subzone. 

World D is t r i bu t i on : ten ta t i ve ly circumtemperate in the Northern Hemi

sphere; known from Europe, Japan, South America (northern Andes, Colombia), 

and North America (Her te l , 1975). In North America i t has been reported 

from Washington (Culberson & Her te l , 1979), South Dakota and Wyoming 

(Wetmore, 1968), Greenland (Lynge, 1940), Cape Breton Island (Lamb, 1954a), 

New York (Lowe, 1939), New Mexico (Egan, 1972), Michigan (Har r i s , 1977; no 

planaic a c i d ) , and Ca l i f o rn ia and Nevada (Fink, 1935). Many of these 

reports could be based on other species in the I. plana-L. l i t hoph i l a 

complex. 

Remarks: I. plana i s d ist inguished by the reduced t h a l l u s , hyaline 

hypothecium, in te rna l l y l i gh t exc ip l e , low hymenium, and narrow spores. 

This matches very c lose ly the descr ip t ion of L. hassei Zah lb r . , known from 

southern Ca l i f o rn ia and New Mexico (Magnusson, 1935). However, according to 

the excel lent key for c rypto tha l l ine Lecidea in Hertel (1975) that species 

has marginal ly narrower spores, averaging 2.7 um wide, while those of 

I. plana average 3.5 um.wide. Although widespread spec ies , no comparative, 

complete descr ip t ion was ava i lab le for L_. plana, making the very miniscule 

di f ference in spore width between the two species unimpressive. However, i t 

has been pointed out that I. hassei which contains sch izope l t i c a c i d , i s 

chemically d i s t i n c t from L_. plana which contains planaic acid (Culberson & 

Her te l , 1979). The chemical nature of the local material therefore requires 

checking. 
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LECIDEA c f r . PROTABACINA N y l . , B u l l . South. C a l i f . Acad. 2:60. 1903. 

Thallus crustose; areo la te ; the areoles c lustered to separate, usual ly 

of groups i r regu la r l y placed on the hypothal lus; areoles 0.6-1.2 mm wide, 

round to ova l , s l i g h t l y convex in a ' s h i e l d ' shape or sometimes angular by 

compression, s teep-s ided, occasional ly cracked and s l i g h t l y lobu la te ; sur

face s l i g h t l y shiny, + smooth; dark tawny brown, sometimes almost reddish 

brown with some edges i n d i s t i n c t l y blackened (or more rare ly whitened) or 

not. Hypothallus black, i n d i s t i n c t . 

Apothecia common, abundant, scattered to grouped, 0.8-1.5(-2.0) mm wide. 

Proper margin t h i n , even with d isc or a l i t t l e ra i sed , + pers is ten t , black. 

Disc adnate, not cons t r i c ted , i n i t i a l l y round to angular when among grouped 

areo les , becoming lobulate and cracked or f issured with age; i n i t i a l l y plane 

but then s l i g h t l y convex or undulate and then often appearing almost concave, 

minutely roughened, + l i gh t white p ru in ia ; black.. Hypothecium dark(reddish-) 

brown; epithecium (green-)brown, often granular; hymenium 65 um high, l i gh t 

greenish or greenish-brown above and + a l i t t l e reddish-brown below; para

physes strongly coherent 5but branched only at ap ices; exc ip le dark on the 

outer edge, l i gh t i n te rna l l y . Spores not observed. According to Fink (1935) 

the spores are l o n g - e l l i p s o i d , 8-12 X3-4 um. 

Spot Tests: tha l lus K-, C+ red (cortex and medulla, LM), KC+ red (on 

f i l t e r paper under DM), P - , IK I - ; hymenium IKT+ b lue; exc ip le and epithecium 

C+ red (LM). 

Substratum/Habitat: sax ico lous; co l lec ted twice on igneous rock. 

Selected Specimens: 3845, 5142. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t i on poorly known, 

co l lec ted inland at two exposed s i t es both higher e leva t ions , one in the 

south of the CDFD subzone, the other in the north; not co l lec ted in the 



adjacent zones. 

World D is t r i bu t i on : western North American endemic; described from 

C a l i f o r n i a , a lso reported from Washington (Fink, 1935). 

Remarks: 1 . c f r . protabacina i s d ist inguished by the dark coloured 

areolate-squamulate t h a l l u s , i nd i s t i nc t black hypothal lus, dark brown hypo

thecium, and C+ red cor tex, medulla, exc ip l e , and epithecium. (This i s 

based on the local mater ia l ; the type specimen has not been seen). 

It i s very close to L. fuscoat ra , d i f f e r ing in the C+ epithecium, 

s l i g h t l y yel lower areoles which lack the white/black deta i led edges, and the 

reduced hypothal lus. The i n d i s t i n c t hypothallus may be caused by the sub

stratum of the few local co l lec t ions rather than the typ ica l s ta te ; even 

L_. fuscoatra can have a reduced hypothallus at t imes. 

There are two North American endemics which have dark brown areoles-

squamules and a brown hypothecium, L. cascadensis and L. protabacina. The 

former i s described as having white-edged areoles much l i k e L_. fuscoatra, 

leaving 1 . protabacina as the more l i k e l y candidate. Both, however, are 

described as being C- (Magnusson, 1935a) which, given the re la t i ve obscuri ty 

of that react ion in the local ma te r ia l , may have been overlooked. The types 

of the IK I - , C+ group need to be examined and the species re-evaluated. 

LECIDEA SULPHUREA (Hoffm.) Wahlenb., Flora Lappon.:477. 1812. 

Verrucaria sulphurea Hoffm., Descr ipt . et Adumbrat. P lant . L i ch . 1:56, Tab. 

11, f i g . 3. 1790. 

Lecanora sulphurea (Hoffm.) Ach . , L i ch . Univ. :399. 1810. 

Thallus crustose; of scat tered, convex granules, 0.4-0.4 mm wide, which 

usual ly are compacted into th i ck , deeply-cracked verruculose areo les , 0.7- . 

1.3 mm wide, + matt, sometimes f i ne l y cracked, almost tar tareous; yel low to 

greyish-yel low. Hypothallus absent. 



Apothecia abundant, crowded to scat tered, 0 .4 -0 .7 ( - l .0 ) mm wide. 

Proper margin i n i t i a l l y t h i n , r a i sed , eventual ly becoming reduced or exclud

ed, + shiny, i n i t i a l l y sometimes pale yel low l i k e the t h a l l u s , then becoming 

black or i n i t i a l l y black. Disc round to i r r egu la r -ova l , plane to s l i g h t l y ••: 

convex (occasional ly very convex), often minutely roughened espec ia l ly with 

age, + matt, i n i t i a l l y immersed, usual ly becoming subsessi le or adnate, 

occasional ly jus t level with the tha l lus even with age; b lack, epruinose 

(once with a l i gh t b lu ish p ru in ia ) . Hypothallus + hyaline (DM) to l i gh t 

fulvous (LM); exc ip le externa l ly dark green-black, pale i n t e r n a l l y ; epi thec

ium bright green-black to sordid green-brown, often with brownish granules; 

paraphyses s lender, coherent, with enlarged apical c e l l , usual ly branched 

near the ap ices; hymenium 60-80 um high; hyaline or l i gh t green above. 

Spores 8 per ascus, hya l ine , o v a l - e l l i p s o i d , simple, 11-13 X 6-8 um. 

Spot Tests: tha l lus K+ yel low (sometimes turning orange), C+ ye l low, 

KC+ orange, P - , IKI - : hymenium IKI+ blue. 

' Substratum/Habitat: sax ico lous; co l lec ted pr imar i ly on sandstone but 

also on conglomerate and g r a n i t i c s . I t i s espec ia l ly common in the supra

l i t t o r a l zone, although also present at inland s i t e s . 

Selected Specimens: 1373B, 2907. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

southern part of the CDFD subzone at maritime s i t e s , pa r t i cu la r l y abundant on 

the Gulf Isands; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North Amerieia-Europe-eastern Asia d is junc t ; 

in Europe known from England (Duncan, 1970), France and North A f r i ca (Ozenda 

& Clauzade, 1970); in Asia reported from China, Nepal, and U.S.S.R. (Her te l , 

1977); not l i s t e d in Hale & Culberson (1970) and possibly new to North 

America; also reported from Argentina (Grass i , 1950) in the Southern 

Hemisphere. 



Remarks: L_. suTphurea i s character ized by the yellow tha l lus which i s 

C+ yel low (but not orange), l i gh t hypothecium, and branched paraphyses. 

It i s very s im i la r to" Lec ide l la subincongrua which i s also very common on 

seashore rocks. See that species for comments. 

The local material d i f f e rs in some small respects from the descr ip

t ions of European L_. sulphurea although i t matches very c lose ly the descr ip

t ion given in Ozenda & Clauzade (1970) except for the s l i g h t l y narrower 

spores (9-12 X 4-5 um). A l l the European descr ipt ions have narrower spores: 

10-13 X 5-6 um (Duncan, 1970; F le tcher , 1975a), 10-15 X 5-6 um (Smith, 

1918). Furthermore, in some descr ipt ions the tha l lus i s given as sulphur-

green to yel low-grey and a l im i t i ng black-green hypothallus is also mention

ed in some (Duncan, 1970). These s l i gh t discrepancies from the local mat

e r i a l are mentioned because of L_. brandegei Tuck, and L. t esse l l i na Tuck., 

two North American endemics, which appear s im i la r in the descr ipt ions of 

Fink (1935). 

JL. sulphurea i s reported here as new to the province. 

LECIDEA TESSELLATA (Sm.) Floerke, Deutschl. L i ch . 4 :5 . 1819. 

Lichen tesse l la tus Sm., Engl . Bot. 8 : p i . 533. 1799. 

Lecidea columbiana H. Magn., Medd. fran Goteborgs Bot. Tradg. 10:33. 1936. 

Thallus crustose; up to 9. cm in diameter, cracked-areolate with the 

cracks sometimes incomplete; continuous, th i ck , up to 1 mm th i ck ; areoles 

angular, s teep-s ided, + f l a t to s l i g h t l y convex, the surface smooth or often 

gently to minutely verruculose, + matt; white or l i gh t grey. Hypothallus 

absent or occasional ly v i s i b l e at margin, t h i n , black. 

Apothecia common, scattered to often grouped, i n i t i a l l y immersed, be

coming level with the areo les, 0 .7 -1 .3 ( - l .6) mm wide. Proper margin t h i n , 

ra i sed , often cr isped or leaning towards the apothecia center, exposing the 



lower part of the exc ip le , b lack, + pers is ten t , sometimes not v i s i b l e in 

young apothecia which are s t i l l attached to the tha l l i ne t issue on the sides 

or white speckled with remnants of the areoles. Disc round to angular by 

compression, sometimes crack ing, usual ly plane, occasional ly s l i g h t l y con

vex, b lack, + l i gh t white p ru in ia . Hypothecium + hya l ine; excip le dark 

brown-black ex te rna l l y , hyaline to pale reddish i n t e r n a l l y , usual ly at least 

p a r t i a l l y reduced; epithecium green-black; paraphyses coherent but s imple, 

occasional ly appearing with f ine granules; hymenium 55-60(-180) pm high, 

pale green above, hyaline below or en t i re l y pale green. Spores 8 per ascus, 

hya l ine, simple, ovoid, 10-12 X 5 --6 pm; not usual ly present; observed only 

once in the specimen with the 180 pm high hymenium. 

Spot Tests: tha l lus K-, KC-, C - , P - , IKI+ fa in t purple (see below); 

hymenium and hypothecium IKI+ blue. 

Substratum /Habi ta t : sax ico lous; co l lec ted pr imar i ly on sandstone, only 

once on igneous rock. 

Selected Specimens: 137, 1318. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone at maritime s i t e s ; not co l lec ted in the adjacent subzones. 

World D is t r i bu t i on : c i rcumarct ic-a lp ine-c i rcumboreal ; Hertel (1977) 

described i t s d i s t r i b tu ion as "mountains and steppe of the Ho larc t i c " 

l i s t i n g Asian l o c a l i t i e s in I ran, Pakis tan, Afganistan, Mongolia, U .S .S .R . , 

China, and Nepal; also reported from Venezuela and Argentina in the Southern 

Hemisphere (Her te l , 1971a, 1977). 

Remarks: L. t esse l l a ta i s dist inguished by the th i ck , continuous, whit

ish t h a l l u s , the innate apothecia, and hyaline hypothecium. I. phaeops, also 

with innate apothecia, has much smaller ascocarps that have a reddish colour 

in the epithecium, hypothecium and occasional ly the hymenium. j_. c f r . cruc 

i a r i a i s also s im i l a r . See the Tatter species for comments. 



The pos i t i ve IKI test of L_. t e s s e l l a t a , which i s necessary for i d e n t i 

f i ca t i on in many keys, is very fa in t or , more p rec i se l y , i t i s a par t ia l 

speckl ing of the medulla (DM), often more noticeable on the edge of an 

aerole than a cut surface. Pressure from the edge of a razor blade often i s 

su f f i c i en t to make the IKI so lut ion wet the areole surface. I t i s quick 

react ion a lbe i t not dramatic. Herre (1910a), with an otherwise very comp

lete descr ipt ion of U t e s s e l l a t a , stated i t to be IKI - . Anderson (1964) 

said the react ion var ied from "blue-purple or in some forms weak b l u i s h " . 

Although 1 . columbiana, described from B r i t i s h Columbia, i s l i s t e d in 

Hale & Culberson (1970), Anderson (1964) reduced-i t to synonymy with 

I. t e s s e l l a t a . 

LECIDEA.ULIGINOSA (Schrad.) Ach . , Meth. L i ch . : 43 . 1803. 

Lichen u l ig inosa Schrad. , S p i c i l . F lo r . German. 1:88. 1794. 

Thallus crustose; of minute, < 0.1 mm, shiny pap i l lae or granules, 

few and scattered or more often abundant, continuous, or cracked-areolate on 

dry ing; dark brown. Hypothallus absent. 

Apothecia common, scat tered, adnate to s l i g h t l y immersed in the gran

u les , 0 .3 -0 .7 ( - l .0 ) mm wide. Proper margin t h i n , even, l i gh te r coloured 

than the d i s c , sometimes becoming f lexuous, and often excluded. Disc + 

round, s l i g h t l y constr ic ted with age, at f i r s t + plane, becoming s l i g h t l y to 

strongly convex and then tuberculate; dark brown to black. Hypothecium dark 

brown below, l i gh te r brown above; hymenium 100 um high, golden-brown; ep i -

thicium orange-brown; paraphyses s lender, in a f ine branched and anastomos

ing network, v i s i b l e when lax in KOH. Spores 8 per ascus, hya l ine, e l l i p 

s o i d , s imple, 10-15 X 6-8 pm. 

Spot Tests: tha l lus not tes ted ; hymenium IKI +• b lue, K+ golden-yel low. 

Substratum/Habitat: te r r ico lous and l i gn i co lous ; co l lec ted once from 



th in scgVl in an exposed outcrop area; several s t e r i l e co l lec t ions from 

ro t t ing wood with Lecidea granulosa. 

Selected Specimens: 780, 4701. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

southern part of the CDFD subzone, mainly at inland s i t e s ; not co l lec ted in 

the adjacent zones. 

World D is t r i bu t i on : circumarctic-circumtemperate (Thomson, 1979). 

LECIDEA UNKNOWN #1 

Thallus crustose to squamulose; occas ional ly reduced to s l i g h t l y lobed 

areoles but commonly squamulate. Squamules concave or occasional ly plane, 

+ broadly and cen t ra l l y attached, round to i r regu la r l y lobed and undulate, 

0.5-1.3 mm wide, scattered to contiguous and occasional ly imbricate; g lossy, 

reddish-brown with a roughened black edge; black below. Hypothallus black, 

usual ly thick and conspicuous. 

Apothecia usual ly present, + scat tered, between squamules, 0.6-1.2 (-1.6) 

mm wide. Proper margin th i ck , ra i sed , + pers is tent , black. Disc adnate, 

cons t r i c ted , round to f lexuous, concave quickly becoming plane and then 

convex, with or without a l i gh t white p ru in ia ; black. Hypothecium dark brown; 

exc ip le dark brown externa l ly , .+ hyaline w i th in ; epithecium dark brown to 

purplish-brown; paraphyses strongly coherent; hymenium 75.um high, hyaline 

with l i gh t brownish patches. Spores not observed. 

Spot Tests: tha l lus K+ d i r t y ye l low. (cor tex) , C - , KC-, P - , IK I - ; 

hymenium IKI+ blue; exc ip le C-. 

Substratum/Habi ta t : sax ico lous; co l lec ted from gran i t i cs and other 

igneous rocks, also once co l lec ted from conglomerate. 

Selected Specimens: 7337. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone, espec ia l l y common in the southern part of the subzone; present 
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but not"very common in the adjacent zones to the south. 

World D is t r i bu t i on : unknown. 

Remarks: This Lecidea i s dist inguished by the g lossy, reddish-brown, 

black-edged squamules that are C-. It may belong in the genus Psora but has 

strong a f f i n i t i e s to the L_. fuscoatra group (despite the C- reaction) and so 

has been placed, at least temporari ly, in Lecidea. 

Within the local f l o ra th is un ident i f ied species is s u p e r f i c i a l l y very 

s im i la r to both Lecidea fuscoatra and Rhizocarpon bolander i . A l l have (red-) 

brown areoles or squamules which are edged in white and/or b lack, a black 

hypothal lus, and moderate to la rge-s ized black apothecia. In Lecidea fusco-

atra the tha l lus i s r e a l l y o n l y areo la te , becoming lobed-areolate in the 

best-developed specimens; the areoles are + plane and not ascendant on the 

edges; the outer black edging on the squamules is not ragged or tat tered in 

appearance. The hymenium of L. fuscoatra is also a d i f fuse greenish colour. 

However, the easiest way to d is t ingu ish L_. fuscoatra is the C+ red react ion of 

the exc ip le (LM) or the KC+ red of the tha l lus cortex (on f i l t e r paper, DM). 

Herre (1910a) described L_. fumosa (Hoffm.) Ach. (= L_. fuscoatra) mater

i a l from Ca l i f o rn ia as having "concave, rare ly f l a t or convex" squamules 

which are C-. This possibly may refer to th is un ident i f ied Lecidea. 

Rhizocarpon bolanderi can be d is t ingu ished, of course, by the brown, 

muriform spores. However, since i t i s often sporeless, R. bolanderi can be 

confirmed by the f l a t - pe l t a te squamules with smooth grey margin rather than 

the concave squamules with the ragged black (and inner white) edging on the 

margins of the un ident i f ied Lecidea. 

Lecidea cascadensis H. Magn. has red-brown squamules which are white 

edged but the areoles-squamules are plane and matt with inconspicuous hypo

tha l lus (Magnusson, 1935a). 

Lecidea unknown #1 somewhat resembles Lecidea ventosa V a i n . , which i s 
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known only in a s t e r i l e condit ion from Finland. L_. ventosa i s composed of 

"greasy-" smooth, rust brown squamules with l ight -co loured margin and black 

lower surface. The squamules are ascendant or concave (Schneider, 1980). 

However, no mention i s made of a prominent hypothal lus. 

LECIDELLA Koerb. emend Hert. & Leuck. 

Thallus crustose; often yel lowish and C+ orange from xanthones, or 

greyish. 

Ascocarp an apothecium. Proper margin usual ly well-developed at least 

when young. Asci with a d i s t i n c t l y amyloid tholus (IKI+ b lue ) ; paraphyses 

+ simple, and often f ree , espec ia l l y in KOH. 

Mainly sax ico lous, also cor t ico lous and muscicolous. 

Unt i l recent ly Lec ide l la was usual ly included in Lecidea sens, l a t . 

References: Magnusson (1945), Poelt (1961), Leuckert & Hertel (1971), 

Hertel & Leuckert (1969), Hertel (1968, 1970, 1971), Poelt & Vezda (1981). 

1. Cort icolous L. ELAE0CHR0MA 

1. Saxicolous 2 

2. Thallus sorediate L. SCABRA 

2. Thal lus esorediate 3 

3. Hymenium inspersed L. SPITSBERGENSIS 

3. Hymenium not inspersed 4 

4. Hypothecium + hyal ine; tha l lus grey ish, KC- L_. STIGMATEA 

4. Hypothecium dark brown 5 

5. Thallus ye l low, C+ orange; epithecium aeruginose-blue; 
apothecia black, shiny when young; substratum HC1-

i. SUBINCONGRUA var. ELAE0CHR0M0IDES 

5. Thallus grey, usual ly inconspicuous; epithecium orange-brown; 
apothecia reddish brown, blackening; substratum HC1+ 

LECIDEA MONTICOLA (p. 403) 
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LECIDELLA ELAEOCHROMA (Ach.) Choisy, publ icat ion information not ava i lab le . 

Lecidea parasema var. elaeochroma Ach . , Methol. L i ch . :36 . 1803. 

Lecidea elaeochroma (Ach.) Ach . , Synops. Lich..-18. 1814. 

Thallus crustose; up to 3 cm in diameter; t h i n , even, or f i ne l y cracked 

to f i ne l y verruculose, sometimes th icker and becoming + cracked-areolate; 

l i gh t grey to yel lowish grey. Hypothallus b lue-black, v i s i b l e at tha l lus 

edge or through cracks, sometimes absent. 

Apothecia abundant, usual ly scat tered, 0.5-1.1 mm wide. Proper margin 

at f i r s t shiny, thick and ra i sed , then thick but even with disc and f i n a l l y 

(occasional ly quick ly) excluded; black. Disc constr ic ted at base, plane, 

usual ly becoming s l i g h t l y to strongly convex, but sometimes remaining plane; 

often tuberculate with age; b lack,or in shaded locat ions a l i t t l e brownish. 

Hypothecium golden brown; hymenium 60-75 um high; epithecium blue, blue-

black or green-black; paraphyses simple, + f ree. Spores 8 per ascus, hya

l i n e , e l l i p s o i d , s imple, epispore d i s t i n c t , c-a.0.75 um wide; 11-15 X 7-8 um. 

Spot Tests: tha l lus K+ ye l low, KC+ orange, C+ orange (negative i f 

tha l lus lacking the yel lowish co lorat ion which i s not common in the local 

mate r ia l ) ; hypothecium K+ br ighter ye l low. 

Substratum/Habitat: co r t i co lous ; co l lec ted on a l l types of trees but 

pr imar i ly on Alnus. 

Selected Specimens: 2571, 4064. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone, espec ia l l y towardsthe western edge, pr imar i ly at inland s i t e s ; 

present although not as abundant in the adjacent zones. -

World Distr ibut ion: : uncer ta in; perhaps western North America-Europe 



dis junct ( fol lowing Thomson, 1979). The d is t r i bu t ion of I. elaeochroma has 

often been described as "cosmopolitan" (Ozenda & Clauzade, 1970). In North 

America i t has been reported as "Pan-Boreal" (Wetmore, 1968) based on 

reports from Quebec (Lepage, 1979), Smoky Mountains (Degel ius, 1941), 

Arizona (Weber, 1963), Washington (Howard, 1950), and South Dakota (Wetmore, 

1968). However, Thomson (1979) descr ibedsi ts d i s t r i bu t i on as d i s t i n c t l y 

western occurring from "Alaska to A lbe r ta , Saskatchewan, C a l i f o r n i a , and 

west of th is 1 ine" . 

LECIDELLA SCABRA (Tayl . ) Hert. & Leuck., Willdenowia 5:375. 1969. 

Lecidea scabra T a y l . , Flora Hiber. 2:121. 1836. 

Thallus crustose; t h i n , discont inuous, often around sand gra ins ; of 

t i n y , scat tered, convex granules or almost areolate with th icker ' lumps' ; 

l i gh t white-grey or sometimes f a i n t l y yel lowish-grey. Sora l ia always 

present although sometimes few, expec ia l ly i f tha l lus i s abundantly f e r t i l e , 

0.3-0.7 mm wide, iso la ted with convex heaps of granular soredia or abundant 

and conf luent , yel lowish but often grey or greyish-blue on the edges, some

times ent i re so ra l i a greyish-blue. Hypothallus inconspicuous, usual ly not 

observed, b lue-black. 

Apothecia often present, adnate, cons t r i c ted , 0.3-0.8 mm wide. Proper 

margin i n i t i a l l y th i ck , shiny, r a i sed , eventual ly or sometimes quickly even 

with the d isc and f i n a l l y excluded; black. Disc shiny at f i r s t , then matt, 

concave then quick ly plane, and then often convex, sometimes becoming almost 

tuberculate in the l as t stage; black. Hypothecium medium yellow-brown; 

hymenium 50-70 um h igh, not inspersed; epithecium usual ly a v i v i d green or 

blue-green, sometimes greenish-blue; paraphyses simple, coherent at t i p s , 

free in K0H. Spores 8 per ascus, s imple, hya l ine , e l l i p s o i d or with one 

side f la t tened , epispore d i s t i n c t , ca. 0.75 pm th i ck ; 12-13(-15) X 7-8 pm. 



Spot Tests: soredia K+ ye l l ow ish , KC+ orange, C+ orange. 

Substratum/Habitat: sax ico lous; co l lec ted mainly on sandstone, often 

with other Lec ide l la spec ies, but also on conglomerates and g ran i t i c igneous 

rock. 

Selected Specimens: 2593, 2850A. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

GDFD subzone, espec ia l l y towards the eastern edge of the Gulf Is lands, at 

both maritime and inland s i t e s ; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : uncerta in; known from Europe and North America; in 

North America i t has been reported from Newfoundland (Poe l t , 1961) and 

South Dakota (Wetmore, 1968). 

Remarks: The tha l lus i s inconspicuous and i s undoubtedly more common 

l o c a l l y than the few co l lec t ions would ind ica te . 

L_. scabra i s reported here as new to the province. 

LECIDELLA c f r . SPITSBERGENSIS (Lynge) Hertel & Leuck., Willdenowia 5:375. 

1969. 

Lecidea spitsbergensis Lynge, Skr . .Svalbard Ishavet 79:10. 1940. 

Lecidea ro l leana H. Magn., Meddel. Goteb. Bot. Tradg, 16:133. 1945. 

Thallus crustose; t h i n , of discontinuous areoles of more commonly th i ck , 

continuous, cracked-areolate; d i r t y l i gh t grey to quite showy whi t ish-grey. 

Hypothallus not observed. 

Apothecia common, usual ly abundant, adnate to somewhat subsessi le and 

level with the t h a l l u s , hardly constr ic ted to not cons t r i c ted , scattered or 

grouped and conf luent, 0.4-0.9 mm wide. Proper margin t h i n , ra i sed , sh iny, 

excluded i f d isc becomes convex; black. Disc round to s l i g h t l y i r r egu la r , 

occasional ly f lexuous, f l a t to s l i g h t l y convex or strongly convex; + shiny, 

espec ia l l y when young, often matt with age; black. Hypothecium hya l ine, not 



d i s t i n c t l y separate from hymenium, up to 50 um th ick ; hymenium 75-80 um high, 

inspersed with t iny granules, hyal ine or f a i n t l y aeruginose above; epi the

cium s t r i k i n g l y aeruginose green, occasional ly a l i t t l e blue or even l i gh t 

sordid green; paraphyses coherent, f reer in KOH although remaining coherent 

at the ap ices, some simple but always a few branching or sometimes most 

branching; exc ip le of l a rge -ce l l ed , th in -wa l led , radiat ing hyphae, pigmented 

dark b lu ish-black in the c e l l wal ls (lumina +_ hyaline) both in te rna l l y and 

external ly on the upper sec t ion , exc ipular t issue below the hypothecium 

becoming medium to dark orange-brown. Spores 8 per ascus, hya l ine , simple, 

e l l i p s o i d , epispore d i s t i n c t , ca . 0.75 um th i ck ; 11-13 X 6-7 um. 

Spot Tests: tha l lus K+ ye l low, C - , KC-, P - ; exc ipular t issue below 

hypothecium K+ br ighter orange-yellow coloured ( i n tens i f i ed ) . 

Substratum/Habitat: sax ico lous; co l lec ted mainly on sandstone (HC1-) 

but also once on g ran i t i c igneous rock. 

Selected Specimens: 1303, 1770. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered in the southern 

part of the CDFD subzone, espec ia l l y on the Gulf Is land, pr imar i ly at mari

time s i tes but also occasional ly at inland s i t e s ; not co l lec ted in the 

adjacent zones. 

World D is t r i bu t i on : c i rcumarct ic-c i rcumboreal -a lp ine; reported from 

Spitzbergen, most of Europe, Asia (Caucasus, I ran, Pak is tan, China) and 

North America (A lber ta , Wyoming) according to Hertel (1970). 

Remarks: Lec ide l la spi tsbergensis i s characterized by the inspersed 

hymenium, l i gh t coloured.hypothecium, aeruginose green epithecium, and K+ 

yel low tha l lus (atranorin present). The coherent, branched paraphyses are 

not typ ica l of Lec ide l la in general and therefore are often overlooked in 

most keys, e .g. Ozenda & Clauzade (1970), although they are noted in Poelt 

(1961). This i n i t i a l l y caused much confusion with the i den t i f i ca t i on of the 



local mater ia l . Specimen #1770.was kindly i den t i f i ed as J . , spi tsbergensis 

by Dr. Poe l t , who pointed out that th is i s a rather polymorphic species. 

The local ma te r ia l , indeed, does appear s l i g h t l y d i f fe rent from ' t y p i c a l ' 

I. spi tsbergensis which has an exc ip le coloured only on the outer edge, 

s l i g h t l y larger spores (12-18 X 6.5-9 um), and a preference for calcareous 

substrata. Furthermore I. spi tsbergensis s . s t r . i s an a rc t i c -a lp ine-borea l 

species which the d i s t r i bu t i on of the local material does not r e f l e c t . The 

loca l material i s concentrated on the Gulf Islands in the southern part of 

the CDFD subzone and. is not found in the adjacent zones. Most a r c t i c -a lp i ne 

-boreal species are found l o c a l l y at in land , exposed, higher elevat ions 

wi thin the CDFD subzone and also the adjacent zones. 

The loca l material i s very s im i l a r to I. spi tsbergensis but fur ther 

study i s required. 

L_. spitsbergensis has not been reported previously from the province. 

LECIDELLA STIGMATEA (Ach.) Hertel & Leuck., Willdenowia 5:375. 1969. 

Lecidea stigmatea Ach . , L i ch . Univ. :161. 1810. 

Thallus crustose; of scat tered, th in granules or quite th i ck , verrucu-

lose and continuous cracked-areolate; d i r t y l i gh t grey. Hypothallus absent. 

Apothecia common, usual ly abundant, adnate, 0.5-1.3 mm wide. Proper 

margin th in to th i ck , shiny, i n i t i a l l y ra i sed , becoming thinner and level 

with d i s c , occasional ly excluded ea r l y ; black. Disc round to i r r egu la r , 

sometimes f lexuous, scattered to grouped, sometimes with several growing 

from an old apothecium in a caul i f lower e f f ec t ; plane or sometimes convex; 

black. Hypothecium hya l ine , often with a fulvous to a pinkish area in a 

streak below the hymenium, sometimes appearing f i ne l y inspersed with o i l 

drop le ts ; exc ip le v i v i d black-blue on the outer edge, fading and becoming 

pale inward and downward in the exc ip l e , grey amorphous granules often 



clustered near the base; hymenium not inspersed, 65-80 um high, + hya l ine; 

paraphyses simple; epithecium dark blue-green, sordid green, l i gh t brown, or 

reddish brown. Spores 8.per ascus, hya l ine , e l l i p s o i d , epispore d i s t i n c t , 

ca. 0.75 um wide; 13-16 X 7-8 um. 

Spot Tests: tha l lus K+ ye l low, KC-, C - , P- . 

Substratum/Habitat: sax ico lous; co l lec ted on sandstone, g r a n i t i c s , and 

other igneous rocks. 

Selected Specimens: 1560, 3042. 

Local Abundance and D is t r i bu t i on : infrequent; scattered in the southern 

part of the CDFD subzone at both inland and maritime s i t e s , not co l lec ted in 

the adjacent zones. 

World D is t r i bu t i on : c i rcumarct ic-alpine-circumboreal in the Northern 

Hemisphere; reported from Europe, U.S.S.R. (Her te l , 1971a), Pak is tan, Ind ia, 

Nepal, and China (Her te l , 1977), and North America; in North America report

ed from Alaska (Thomson, 1979), Ellesmere Island (Thomson, 1959), Saskat

chewan (Looman, 1962), Quebec (Lepage, 1972), Colorado (Anderson, 1962), 

Arizona (Weber, 1963), South Dakota and Wyoming (Wetmore, 1968), Wisconsin 

(Her te l , 1971a), and Ca l i f o rn ia (Thomson, 1979); a lso reported from Ven

ezuela and New Zealand in the Southern Hemisphere (Her te l , 1971b). 

Remarks: L. stigmatea i s character ized by the l ight -co loured hypothec

ium and exc ip le which i s dark external ly but pale i n t e rna l l y . The European 

descr ipt ions do not mention the inspersed hypothecium observed occasional ly 

in the local material nor.the amorphous granules in the immediate region of 

the base. Anderson (1964) described the "medullary excipulum...as rare ly 

sparsely inspersed^with sma l l , co lor less granules". The wide var ia t ion in 

epithecium colour has been observed by many workers (Anderson, 1962; 

Wetmore, 1968; Poe l t , 1961). Poelt (1961) stated that 1 . stigmatea i s a 

very polymorphic species. 



J_. stigmatea i s reported here as new to the province although i t i s 

mentioned as present on the Queen Charlotte Islands in an unpublished 

report of Brodo (1980). 

LECIDELLA SUBINCONGRUA Ny l . var. ELAEOCHROMOIDES (Nyl.) Hertel & Leuck., 

Willdenowia 5:375. 1969. 

Lecidea parasema va r , elaeochromoides N y l . , F lora 66:201. 1873. 

Lecidea ca ta l i na r i a S t i z . , B u l l . Torrey Bot. Club 24:447. 1897. 

Lecidea subincongrua Ny l . Var. elaeochromoides (Nyl.) Poe l t , Ber. Bayer Bot. 

Ges. 34:86. 1961. 

Thallus crustose; up to 7 cm wide; of separate, rounded, +_ shiny gran

u les , 0.2-0.5 mm wide; or granules fusing into deeply cracked and sometimes 

widely separated verruculose areo les , 0.5-3.0 mm wide; l i gh t yel low. Hypo

tha l lus b lue-black, inconspicuous. 

Apothecia common, scattered or grouped, adnate, cons t r i c ted , 0.5-1.2 

(-1.6) mm wide. Proper margin usual ly t h i n , ra i sed , very shiny, pers istent 

unless disc becomes very convex; black or occasional ly with a yel lowish 

t inge when young, l i k e t ha l l us . The d isc plane or fol lowing contours of 

underlying areo les , occasional ly convex, roundish or angular by compression 

often becoming flexuous with age, shiny when young, matt with age; black. 

Hypothecium yellow brown to reddish brown, often darkest below and l i gh te r 

towards hymenium; epithecium v i v id aeruginose blue to black at t ips of para

physes; hymenium 75-110 um high, hyal ine or b lu ish t i n t s d i f fus ing down from 

epithecium or occasional ly even pinkish t i n t s d i f fus ing up from hypothecium; 

paraphyses simple, coherent at t i p s , free in K0H. Spores 8 per ascus, simple 

hya l ine , e l l i p s o i d or with one f l a t s i d e , epispore d i s t i n c t , c . 0.75 um 

wide; 12-14 X 6-8 pm. 

Spot Tests: tha l lus K+ ye l low, C+ orange, P - ; hymenium IKI+ blue; 
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hypothecium C+ darker coloured, then bleaching out. 

Substratum/Habitat: sax ico lous; co l lec ted on sandstone, conglomerate, 

and g ran i t i c rock in the supra l i t t o ra l zone. 

Selected Specimens: 261, 1006. 

Abundance and Local D is t r i bu t i on : occas iona l ; scattered in the southern 

part of the CDFD subzone at maritime s i t e s , espec ia l ly concentrated on the 

Gulf Is lands; one co l l ec t i on in the adjacent CDFW subzone. 

World D is t r i bu t i on : western North America-Europe d is junc t ; although 

considered maritime and Mediterranean in Europe i t has been reported as far 

as Great B r i t i an (Duncan, 1970); in North America i t has been reported from 

coastal Ca l i f o rn i a and Baja Xa l i fo rn ia " ( -Her te l , 1971a). 

Remarks: L_. subincongrua var. elaeochromoides is d ist inguished by the 

yel low tha l lus which i s C+ orange and the black, level apothecia with per

s i s t e n t , shiny proper margin. In ternal ly the apothecia have a dark hypo

thecium, simple paraphyses and aeruginose blue epithecium. Lecidea sulphurea 

i s s u p e r f i c i a l l y very s i m i l a r , with a yel low tha l lus and s im i la r ascocarps. 

However, i t s tha l lus i s never shiny and the apothecia are usual ly quickly 

convex with margin excluded. Furthermore, i n te rna l l y the apothecia of 

I. sulphurea have a l i gh t coloured hypothecium, sordid greenish-black 

epithecium, and paraphyses which branch at least at the apices. Actual ly the 

paraphyses of Lec ide l la subincongrua may branch occasional ly but then 

usual ly below the epithecium and Lecidea sulphurea may have some simple 

paraphyses but the t ips are swol lenand often beset with knobby protuber

ances. 

Herre (1910) stated the yel low tha l lus of Lecidea enteroleuca Ach. var. 

theioplaca Tuck., found along the Ca l i f o rn i a coast , precludes a pos i t i ve 

yel low spot test with KOH but the react ion i s ac tua l ly quite d i s t i n c t , 

although, sometimes i t helps to squash a tha l lus fragment on f i l t e r paper 



and then touch with KOH, when in doubt. 

L_. subincongrua var. elaeochromoides i s reported here as new to the 

province. Ea r l i e r reports of Lecidea latypea Ach. and L_. la typ iza Ny l . from 

the coastal area of B r i t i s h Columbia probably re fer to L_. subincongrua. 

LEPRARIA Ach. 

Thal lus crustose; completely leprose, uns t ra t i f i ed and lacking any 

d i s t i n c t morphological s t ruc tures; of scattered sorediate masses to 

sublobate on a membranous hyphal mat. Phycobiont a green a lga. 

Ascocarps unknown. 

Saxicolous, co r t i co lous , l i gn i co lous , and muscicolous. 

Leprar ia has not been recent ly monographed and i s in need of review. 

Laundon (1981) has segregated the yellow(-green) species as the genus 

Chrysothr ix. 

The treatment given here i s only tentat ive pending monographic t rea t 

ment of the genus. 

1. Thal lus of very f ine granules ( < 0.1 mm), forming th in to 
t h i ck , greenish grey or b lu ish grey mats; t y p i c a l l y in 
shel tered, shaded locat ions L_. INCANA 

1. Thallus of moderately large ( > 0.2 mm), mealy granules, 
greyish-whi te; t y p i c a l l y in exposed locat ions L_. NEGLECTA 

LEPRARIA INCANA (L.) Ach . , L i ch . Suec. Prodr. :7. 1798. 

Byssus incana L . , Sp. P l . :1169. 1753. 

Thallus crustose; often quite extensive, covering large areas (up to 

8 cm broad); en t i re l y leprose, t y p i c a l l y th ick up to 1 mm th i ck , but 

occasional ly t h i ck , usual ly composed of a very th in coating of f ine granules 

( <0.1 mm wide) over a hyphae-granules mixture; greenish-grey, b lu ish 
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grey (.to pale yel lowish-grey with aging in herbarium specimens); margin i n 

d i s t i n c t , not lobate. 

Ascocarps not observed; unknown to science. 

Spot Tests: tha l lus K+ yel low, P+ yel low (turning orange); see below. 

Substratum/Habitat: co r t i co lous , t e r r i co lous , sax ico lous, and musci

colous; often on the bases of trees in shaded areas, also preferr ing shaded 

locat ions ( i . e . rock overhangs) on other substrata. 

Selected Specimens: 181, 4436. 

Local Abundance and D is t r i bu t ion : frequent; scattered throughout the 

CDFD subzone espec ia l l y in shaded or protected habi ta ts , also present in 

the adjacent zones. 

World D i s t r i bu t i on : uncertain. 

Remarks: Prel iminary TLC and re -c rys ta l i za t i on tests on several local ; ,i 

specimens indicate that the material i s not homogenous (as is also indicated 

by the morphology of some of the specimens). Most specimens contain atranorin 

and apparently d i v a r i c a t i c acid (the re - c r ys ta l i za t i on test was not conclus

ive in a l l cases). Add i t i ona l l y , many specimens also contained zeorin and 

one or two unknown. 

The K+, P+ spot tests observed in the local material are also shared by 

L_. f i n k i i (B. de Lesd.) Har r i s , i ned . , a species described from eastern 

North America, but also known from the western United States, Europe, A s i a , 

and Aus t ra l ia (Har r is , 1977). L_. f i n k i i contains a t ranor in , zeo r in , s t i c t i c 

and cons t i c t i c ac ids. In a comparison of L_. incana and L. f i n k i i in Brodo 

(1981), L_. incana i s described as having a th in tha l lus which i s K+ yellow 

and P- while L_. f i n k i i has a th ick tha l lus which is K+ yellow and P+ orange 

( s t i c t i c acid and zeor in ) . In an e a r l i e r paper (Brodo, 1968), L_. incana 

was described as containing atranorin with or without fumarprotocetraric 

ac id . Brodo (1981) referred specimens containing atranorin and fumarproto

ce t ra r i c or protocetrar ic acid to L_. 1 obi f icans Ny l . 



Lepraria species are known to produce a number of secondary metabol

i t e s . Magnusson (1952) rioted many d i f fe rent reactions to the standard spot 

tests wi thin some of the common Leprar ia species. Brodo (1968) pointed out 

that chemical var ia t ion in the group held promises in c lear ing up some of the 

taxonomic probelms in th is group. The promise i s not yet been kept since 

Lepraria remains unmonographed. 

Other reports of the chemistry of J_. incana are lacking although d ivar -

i c a t i c a c i d , the substance that appears to be present in the local mater ia l , 

has been previously reported from a German specimen of L. aeruginosa (Wigg.) 

Sm. (Culberson et a l . , 1977). This ac tua l ly may be a reference to I. incana 

since Hawksworth et a l . (1980) l i s t L_. aeruginosa auct. (non (Weis) Sm.) as 

a synonym of J_. incana. 

LEPRARIA NEGLECTA auc t . , s . l a t . 

Thallus crustose; effuse and covering large areas to more determinate 

and smal l , almost sub- lobate; composed of moderately large granules, c lose ly 

compacted but t h i n ; d i r t y grey. 

Ascocarps not observed; not known yet to sc ience. 

Spot.Tests: tha l lus K+ ye l low, P+ yel low turning orange-red. (See below). 

Substratum/Habitat: sax ico lous; over both igneous and sedimentary rocks, 

espec ia l l y in exposed habi ta ts . 

Selected Specimens: 1419, 3855. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone at exposed s i t e s ; a lso present in the adjacent zones. 

World D is t r i bu t i on : uncerta in; reported from Europe and North America. 

Remarks: The separation of th is species from the loca l L. incana i s not 

always c lea r -cu t , with , part of the problem ly ing in the heterogenous nature 

of both species. TLC and re - c r ys ta l i za t i on tests on the local material of 



L_. negj.ecta are c o n f l i c t i n g , with the TLC ind icat ing s i m i l a r i t y with 

L. incana co l lec t ions while re -c rys ta l i za t ion t e s t s , in at least one case, 

c l e a r l y indicated a lectoronic acid but f a i l e d to detect a t ranor in , zeo r in , 

e tc . The answer to th is problem may l i e in a mixture of the two species 

being present in the same c o l l e c t i o n . 

LEPROCAULON Nyl . 

Primary tha l lus crustose to squamulose; granulose-sorediate, verruculose, 

to squamulate; usual ly evanescent. Secondary tha l lus minutely f r u t i cose ; 

composed of pseudopodentia. Pseudopodentia ecor t i ca te , s lender, up to 25 mm 

t a l l , + nodular to powdery protuberances which are vaguely to d i s t i n c t l y 

forming phy l loc lad ia . Cephalodia absent. 

Ascocarps unknown. Pycnidia unknown. 

Leprocaulon i s a chemically very complex group. 

A l l substrata; most commonly te r r ico lous or saxicolous among mosses. 

Although formerly included in Stereocaulon the resemblance is super f i 

c i a l . Leprocaulon i s better considered as c lose to Leprar ia . 

References: Lamb and Ward (1974) 

1. Thallus yel lowish or pale yellow-green L..MICROSCOPICUM 

1. Thallus grey or white L_. SUBALBICANS 

LEPROCAULON MICROSCOPICUM ( V i l l . ) Gams ex D. Hawksw., Trans & Proc. Torguay 

Nat. H is t . Soc. 16:128. 1974. 

Lichen microscopicum V i l l . , H is to i re des Plantes de Dauphine 3:946. 1789. 

Stereocaulon microscopicum ( V i l l . ) Frey, Kryptogamen-Flora, 9, Abt. 4, 1: 

89. 1932. 
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Primary tha l lus not observed. Secondary tha l lus minutely f r u t i cose ; 

consist ing of t i n y , terete pseudopodentia, up to 2 mm high; branched several 

times at the base and along the pseudopodentia; dense, central ax ia l strand 

present; decor t ica te ; covered with numerous, sma l l , granular , decort icate 

phy l l oc lad ia ; thai 1i separate and s ing le or compacted into pulvinate cush

ions; the ent i re tha l lus t inged pale yel low or when t h a i ! i abundant then 

greenish(-yel low). 

Apothecia not observed; not known to science. 

Spot Tests: K-, KC+ yel low (washing away from fragment on f i l t e r paper 

under DM), P- . 

Substratum/Habitat: saxicolous and "muscicolous"; co l lec ted once on 

Se lag ine l la wal lacei at an in land , higher e leva t ion , exposed s i t e and once on 

igneous rock in the supra l i t t o ra l zone of a headland maritime s i t e . 

Selected Specimens: 4166C, 7349. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted twice on the Saanich Peninsula in the southern part of the CDFD 

subzone; not co l lec ted in adjacent zones. 

World D is t r i bu t i on : western North America-Europe d is junc t ; 'European' 

d i s t r i bu t ion ac tua l l y includes North A f r i ca and Asia Minor; in North America 

reported from New Mexico, Colorado, C a l i f o r n i a , South Dakota, and Washington; 

a lso reported from Aus t ra l i a in the Southern Hemisphere; the presence of 

I. microscopicum in Aus t ra l i a i s theorized to be an example of human long

distance dispersal on stones from Europe used as sh ips ' ba l l as t (Lamb & Ward, 

1974). 

Remarks: According to Lamb & Ward (1974) the pseudopodentia may be up

wards of 6 mm t a l l and rather s lender, 0,1-0.2 mm wide. Furthermore, the 



primary*thal lus i s described as granulose-sorediate and pers is tent . I t was 

not observed in e i ther of the loca l co l l ec t i ons . The yel low co lorat ion i s 

very fa in t in some cases but i s unmistakable against a white background, 

i . e . f i l t e r paper. 

LEPROCAULON SUBALBICANS (Lamb ex Imsh' .) Lamb & Ward, Journ. Hat . .Bot . Lab. 

38:534. 1974. 

Stereocaulon subalbicans Lamb ex Imsh., Bryologist 60:220. 1957. 

Primary tha l lus not observed. Secondary tha l lus minutely f ru t i cose : 

consist ing of t i n y , terete pseudopodentia; 0.5-2.5 mm high; simple or 

branched several times at the base and/or.along the pseudopodentia; decor t i 

ca te ; covered with numerous, small (ca. 0.2 mm wide), granular, decor t icated, 

vague phy l l oc lad ia ; without a dense central ax i s . The ent i re tha l lus 

appearing powdery, white, the phy l loc lad ia s l i g h t l y greyer, the base occas

iona l l y brownish. 

Apothecia.not observed; not known to science. 

Spot Tests: K+ ye l low, KC-, C - , P+ ye l low, slowly turning orange. 

Substratum/Habitat: 'musc ico lous 1 ; co l lec ted once growing on Se lag ine l la  

wall acei at an exposed, higher e leva t ion , inland s i t e . 

Selected Specimen: 4166A. 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted once in the southern 

part of the CDFD subzone, not co l lec ted in adjacent zones. 

World D is t r i bu t i on : southern South America-North America d is junc t ; in 

North America one chemical s t ra in i s found.in Colorado, Montana, Washington, 

A lber ta , and B r i t i s h Columbia; a second chemical s t ra in i s known from Alaska 

and Greenland (Lamb & Ward, 1974). 

Remarks: The s ing le loca l co l l ec t i on of L_. subalbicans displays only the 
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smaller,-congested growth form of the species. The pseudopodentia are 

reported to grow up to 1 cm in height. 

The local material was i n i t i a l l y keyed out as 1 . albicans (Th; Fr.) Nyl.-as 

phy l loc lad ia were interpreted to be more d i s t i n c t than the "concolorous, 

i l l - d e f i n e d , i r r egu la r , small lumps" (Lamb & Ward, 1974) at t r ibuted to 

I. subalbicans. However, the i l l u s t r a t i o n s in Imshaug (1957) and Lamb 

& Ward (1974) are the same as the local mater ia l . In North America, 

L. albicans i s known only from Mexico and Alaska. The Alaska s t ra in contains 

squamatic acid (among several acids) and would be UV+. Reports of J . , albicans 

from B r i t i s h Columbia (Otto & A h t i , 1967) are a l l from the southwestern 

port ion of the province, including the V ic to r i a area, and probably are 

referable to L_. subalbicans. 

Because of the chemistry and d i s t i n c t geographical d i s t r i bu t i on 

Lamb & Ward (1974) stated that i t seems probable the local s t ra in of 

J_. subalbicans should be dist inguished eventual ly as a separate species. 

LEPTOCHIDIUM Choisy 

Thallus f o l i o s e ; moderate s ized lobes, s im i la r in appearance to 

Leptogium or Collema but containing the blue-green alga Scytdnema instead of 

Nostoc; cor t i ca te on the upper and lower surface. 

Ascocarp an apothecium. Tha l l ine margin present. Spores 8 per ascus, 

hyal ine, 1-septate. 

Terr icolous among mosses. 

Monotypic genus. 

References: ddrgensen ( in Poelt & Vezda, 1977). 



LEPTOCHIDIUM ALBOCILIATUM (Desm.) Choisy, B u l l . Mens Soc. L inn. Lyon 21:. 

165. 1952. 

Leptogium alboci l ia tum Desm., Anna!. Scienc. Nat . , Bo t . , ser . 4, 4:132. 1855. 

Polychidium alboci l ia tum (Desm.) Zah lb r . , NaturT. P f lanzenfami l . , 1, 

Ten 1, Abt.1:157. 1906. 

Thallus f o l i o s e ; o rb icu la r , 3-7 cm broad. Lobes l i n e a r , 3-5 mm wide, 

appressed with margins and ends raised and undulate. Upper surface dul l to 

s l i g h t l y shiny, + even; i s i d i a present, granular becoming lobu la te , lamina! , 

usual ly abundant; f i n e , short white hairs present on lobe margins and 

larger i s i d i a ; b lackish green-grey, dark greyish blue-green. Below white 

tomentose, tomentum becoming grouped into f a s i c u l a t e - l i k e r h i z i nes , bare 

zone near margin. 

Apothecia common, lamina! , s e s s i l e , 0.6-1.0 mm wide. Margin containing 

algae, whit ish or darkening, t h i n , often with white h a i r s , f i n a l l y excluded. 

Disc plane, orange-brown. Hymenium 100 um high; epithecium somewhat orange; 

hypothecium hyal ine. Spores 8 per ascus, hya l ine , po in ted-e l l i pso id to 

ob long-e l l i pso id , 1-septate, 20-25 X (5-)6-7 um. 

Spot Tests: none. 

Substratum/Habitat: sax ico lous; among moss over rock, usual ly on 

shaded, sloping surfaces. 

Selected Specimens: 1805B, 4502. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at higher elevations in land , not co l lec ted in adjacent zones. 

World D is t r i bu t i on : western North American-eastern North America 

(Greenland)-Europe d is junc t ; in western North America reported from C a l i f -



ornia to Alaska (Brodo & A ls t rup , 1981). 

Remarks: The gelatinous nature of the tha l lus has resulted in th is 

species to be mistaken often for, and sometimes included in,Leptogium. The 

white c i l i a t e margins and i s i d i a and, when f e r t i l e , the 1-septate spores, 

d ist inguished Leptochidium a lboc i l ia tum from any of the local species of 

Leptogium. 

LEPTOGIUM (Ach.) Gray 

Thallus commonly f o l i o s e , sometimes minutely so, or occasional ly 

minutely f ru t i cose . Upper cortex and usual ly lower cortex present with blue 

-green algae (Nostoc) scattered in between in a homoiomerous arrangement, 

traversed by scat tered, interwoven hyphae, or , in one group, hyphae forming 

a paraplectenchymatous t i s s u e ; + i s i d i a ; dark b l u i sh , greenish, or brownish 

grey. Naked and smooth below or with th i ck , white tomentum. 

Ascocarp an apothecium, sess i l e or s t i p i t a t e , hardly const r ic ted . 

Tha l l ine margin present. Disc (red-)brown to black. Spores 8 per ascus, 

hya l ine , muriform or several septate, e l l i p s o i d , fus i form, or acc i cu la r , 

averaging 15-35 X 7-14 um. 

Cort icolous (usual ly bases of deciduous t rees ) , a lso saxicolous and 

te r r i co lous . 

Leptogium i s not known to contain l ichen ac ids ; the thai 1i are not gen

e ra l l y spot tested and th is sect ion is omitted in the fol lowing descr ip t ions. 

The presence of the cor tex, at least the upper cortex, quickly separ

ates Leptogium from Collema. A quick d issect ion and examination of a small 

whole mount (a cross-sect ion i s not necessary) under the LM readi ly shows a 

conspicuous 'br ick-work' in those specimens with a cortex. 



References: Sierk (1964), Jflrgensen (1971 , 1973, 1975; in Poelt & Vezda, 

1977). J0rgensen (1975) contains a key to the vent ra l l y tomentose species. 

1. Thallus Targe, >: T cm broad; lobes + > 2 mm wide 2 

1. Thallus smal l , + < 1 cm broad; lobes < 2 mm wide 12 

2. Thallus with white tomentum abundant on the' lower surface 3 

2. Thal lus naked below, or with only scattered tu f ts of 
hairs for attachment 5 

3. Hyaline hairs abundant on margins; spores 1-septate . . 
LEPTOCHIDIUM ALBOCILIATUM (p. 431) 

3. Without hyal ine hairs on the margins; spores muriform 4 

4. Thallus d i s t i n c t l y wr inkled; i s i d i a 

c y l i n d r i c a l with apical dimple L_. FURFURACEUM 

4. Thallus not wr ink led; i s i d i a granular L_. SATURNINUM 

5. Lobes elongated, sides and ends turned under to form 'horns' 
L. PALMATUM 

5. Lobes not turned under 6 

6. Thallus i s i d i a t e 7 

6. Thal lus not i s i d i a t e 8 

7. I s id ia few, lobu la te ; tha l lus >125 um th ick L. PLATYNUM 
7. I s i d ia abundant to few, cy l i nd r i ca l to c lava te , 

sometimes lobu la te ; tha l lus < 100 um th ick L_. UNKNOWN #1 

8. Margins + ent i re 9 

8. Margins lobulate to lacerate 11 

9. Lobes cor t i ca te (check with LM) 10 

9. Lobes ecor t i ca te ; supra l i t t o ra l zone COLLEMA FECUNDUM (p. 274) 

10. Lobes few, rounded; apothecia crowded, subsess i le ; 
spores 4 per ascus; cor t ico lous L_. UNKNOWN #2 

10. Lobes abundant, crowded; apothecia adnate, 
scat tered; spores (6-)8 per ascus; 
te r r ico lous or muscicolous L_. SINUATUM 
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11. Lobes obscurely wavy-wrinkled, up to 100 um th i ck ; 
margins lacerate L_. LICHENOIDES 

11. Lobes evenly and f i n e l y wr ink led, anastomosing at 
the center, > 125 pm th i ck ; lobules present laminal ly 
and sometimes marginal ly I. PLATYNUM 

12. Lobes te re te , not at a l l f l a t tened; 
constr ic ted at in terva ls L_. TERETIUSCULUM 

12. Lobes f la t tened (ult imate t ips + terete) 

not constr ic ted at in terva ls 13 

13. Lobes + f r ee , f i ne l y d iv ided; on trees or sandy s o i l 15 

13. Lobes appressed, not f i ne l y d iv ided; on 
sandstone in 'dr ip 1 1 areas L_. UNKNOWN #3 

14. Thallus paraplectenchymatous L_. TENUISSIMUM 

14. Thal lus not paraplectenchymatous, but of 
loosely interwoven hyphae between an 
upper and lower cortex L_. LICHENOIDES 

LEPTOGIUM FURFURACEUM (Harm.) S ie rk , Bryologist 67:266. 1964. 

Leptogium hi ldenbrandi i var. furfuraceum Harm., L ich . France 1:118. 1905. 

Thallus f o l i o s e ; 2.0-3.4 mm broad. Lobes rounded, 2-5 mm wide, +_ 

appressed with margins and ends 1 ight ly ascendant but the very edges revo-

l u t e ; s l i g h t l y and minutely t ransversely wr ink led; matt or s l i g h t l y shiny, 

200(-300) um th i ck ; of loosely interwoven hyphae; i s i d i a abundant, c y l i n d 

r i c a l - c lava te , simple or branched, up to 1 mm t a l l , scattered to grouped 

long i tud ina l l y , wrinkled to smooth, with very t i p shiny, darker coloured, 

and dimpled; dark o l i ve brown, fuscous black. Below s l i g h t l y wr ink led, a l l 

except the margins covered with white tomentum; tomentum up to 200 um long, 

composed of elongate, c y l i n d r i c a l c e l l s . 

Apothecia not observed. According to Sierk (1964) the apothecia are 



ra re , 0".5-0.8 mm wide; t ha l l o i d exc ip le ent i re to i s i d i a t e , spores e l l i p 

so id , muriform (3 septa t ransverse ly , 1 septum l ong i t ud ina l l y ) , 23-26 X 7-9 

um. 

Substratum/Habitat: co r t i co lous , co l lec ted only on the trunks of 

Quercus. 

Selected Specimens: 174, 4090. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at both inland and maritime s i t e s ; not co l lec ted in the ad

jacent zones (see Figure 21). 

World D is t r i bu t i on : western. North America-Europe dis junct in the 

Northern Hemisphere; in Europe concentrated around the Mediterranean; in 

North America reported from Ca l i f o rn ia to southern Br i t ish.Columbia and east 

to South Dakota and Texas; also reported from East A f r i ca in the Southern 

Hemisphere (Jjzfrgensen, 1975; S ie rk , 1964). 

Remarks: According to Sierk (.1964) L. furfuraceum may be much la rger , 

reaching a diameter of 8 cm. 

LEPTOGIUM LICHENOIDES (L.) Zah lb r . , C a t . . L i c h . Univ. 3:136. 1924. 

Tremella l ichenoides L . , Sp. P l . :1157 . 1753. 

Thallus f o l i o s e , usual ly pu lv inate ; 1.5-7' cm broad. Lobes usual ly 

short , ascending and very crowded into a cushion- l ike shape, occasional ly 

lobes looser , wider, and spreading more ho r i zon ta l l y ; 0.25-2.0(-3.0) mm 

wide; margins varying from dentate (usual ly on the outer.edge of tha l lus) to 

f i ne l y d issected- f imbr iate with the outgrowth terete (usual ly at least in 

the center of tha l lus and often the ent i re t h a l l u s ) ; edges very shiny to 

occasional ly d u l l e r ; l i g h t l y wrinkled to almost ridged with wrinkles strong

er below; 75-100 um th i ck ; of loosely interwoven hyphae; olivaceous b lack, 

fuscous black, or b lack, with greenish colour more evident below or 





occasional ly whole tha l lus rather greenish in shaded locat ions. 

Apothecia occas iona l , lamina l , adnate, often constr ic ted at base, 0 .3-

0. 7 mm wide. Thal l ine margin lobulate to f i m b r i a t e - i s i d i a t e , becoming 

p a r t i a l l y excluded to expose l i gh t orange-coloured proper margin. Disc 

dark orange-brown, plane to concave. Hypothecium 150-175 um high. Spores 

(5-)8 per ascus, hya l ine, muriform, (6-8 septa. t ransversely ; 2-3 longi tud

i n a l l y ) , 35-52 X 16-20 pm. 

Substratum/Habi ta t : t e r r i co lous , on th in s o i l among mosses espec ia l l y 

in crevices in rock; a lso occasional ly cor t ico lous on Quercus. ' 

Local Abundance and D is t r i bu t i on : occas ional ; scattered throughout the 

CDFD subzone, espec ia l l y at inland s i t e s , a lso present in the adjacent zones 

World D is t r i bu t i on : circumarctic-circumtemperate (Thomson, 1979) in the 

Northern Hemisphere; also reported from New Zealand (Mart in, 1968) and 

Aus t ra l ia (F i lson & Rogers, 1979) in the Southern Hemisphere. 

Remarks: L_. l ichenoides i s d ist inguished by the f imbriate lobe margins. 

On the basis of the material examined i t was not possible to segregate 

1. caliform'cum Tuck., which i s reported to be present l o c a l l y (S ierk , 1964) 

and which i s very s im i la r to L_. l ichenoides. Indeed, problems were also en

countered in separating J_. sinuatum from the l a t t e r in cer ta in cases. A 

comparison of the three species based on descr ipt ions in Sierk (1964) shows 

a broad overlap in tha l lus s i z e , lobe s i z e , lobe th ickness, and spore s ize 

and septation (see Table I I ) . Presumably the key character separating these 

three species is the lobe margins with colorat ion and wr inkl ing also playing 

a determining ro l e . I. sinuatum has margins which are "ent i re to f i ne l y 

lobulate to f imbr ia te " ; and I. ca l i fo rn icum, "ent i re to Tubulate to granular 

J. , sinuatum and I. l ichenoides are both described as lead grey to brown whili 

J_. cal i fornicum ranges from lead grey to "commonly greenish to olivaceous to 

brown". I_. l ichenoides i s stated to be d i s t i n c t l y wrinkled while the other 



two vary from smooth or roughened to wr inkled. It i s apparent that the 

three species are hardly d i s t i n c t i v e , with species l im i t s wi thin a character 

range seeming to be rather a rb i t ra ry . In sp i te of th is d i f f i c u l t y , i t must 

be admitted that L_. sinuatum and L. l ichenoides appear d i s t i n c t i v e enough 

in the local co l lect ions,a l though the amount of tha l lus wr ink l ing seems to 

be an unrel iable character and the occasional specimen i s d i f f i c u l t to 

determine because the degree of margin lacerat ion appears intermediate. 

Based on the few specimens of L. cal i fornicum avai lab le in the UBC 

herbarium and UW and determined by S ie rk , a c lear concept of L_. cal i fornicum 

could not be formed. Sierk (1964) used colorat ion and degree of wr ink l ing to 

d is t ingu ish th is species, but the colour may be affected by habitat ( in 

shaded habitats t h a l l i are usual ly less browned and therefore greener or 

bluer in colour) and the wr inkl ing does not seem a consistent character in 

th is small group. The greenish tha l lus at t r ibuted to I. cal i fornicum is •). 

a lso present towards the base of the tha l lus in the other two species. In 

shaded habitats the tha l lus i s l i k e l y to bear larger lobes that are less 

crowded and greener, features ascribed to I. ca l i forn icum. 

It is in terest ing to note that two of the older f lo ras for western 

North America l i s t only a s ing le species of the L. l ichenoides - L_. c a l i f - 

ornicum complex. Howard (1950) noted only I. l ichenoides and Herre (1910a) 

l i s t e d only I. ca l i forn icum. Indeed in the recent Macrolichens of Alaska 

(Krog, 1968), although both species are l i s t e d , the author stated that she 

had not "seen su f f i c i en t material to d is t ingu ish i t (1. cal i fornicum) 

successfu l ly from I. l i chenoides" . 

JL. ca l i fo rn icum, from the loca l material and l imi ted herbarium spec i 

mens ava i l ab le , seems to be a doubtful species. It may be that I. c a l i f o r n -

icum does not occur l o c a l l y ; i t a lso could possibly be a d i s t i n c t yet 

' sub t le ' species not eas i l y circumscribed by wr i t ten descr ip t ions. The prob-



Table I I . Comparison of characters of Leptogium sinuatum, L. l i chenoides, and L. cal i fornicum 
from Sierk (1964. 

L. SINUATUM L. LICHENOIDES L. CALIFORNICUM 

tha l lus diameter 2-5 cm 1-6 cm 2-10 cm 

lobe width 1.0-4.0 mm 1.0-4.0 mm 0.5-3.0 mm 

lobe thickness 60-135 um 75-150 pm 70-170(-200) um 

lobe margins ent i re to i r regu la r l y 
cut to lobulate 

ent i re to commonly f i ne l y 
lobulate to f imbriate 

ent i re to lobulate to 
lacerate to granulate 

lobe surface roughened to d i s t i n c t l y 
and i r regu la r l y wrinkled 

d i s t i n c t l y wrinkled smooth to d i s t i n c t l y 
wrinkled 

colour lead grey to mostly 
dark brown 

lead grey to brown lead grey to commonly 
greenish to olivaceous to 
brown 

tha l l i ne margin en t i re , sometimes 
p e r i c l i n a l l y wrinkled 

lobulate or with c o r a l -
l o id outgrowths 

ent i re to granulate to 
lobulate 

spores 25-35 X 12-14 pm 
7 septa transversely 
1-2 septa long i tud ina l ly 

18-45 X 11-16 um 
5-9 septa t ransversely 
1-3 septa long i tud ina l l y 

25-45 X 12-15 um 
3-7 septa t ransversely 
1-2 septa long i tud ina l l y 

substratum s o i l , rocks, bark commonly on rocks 
(usually calcareous) , 
general ly among moss 

mossy rocks, occasional ly 
s o i l , rare ly trees 
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lem requires further study. (The type of L_. cal i fornicum has not been 

examined). 

LEPTOGIUM 'PALMATUM (Hedw.) Mont., H is t . Nat. Canar. 3(2):128. 1840. 

Lichen palmatus Hedw., F l . Angl . ed. 2:535. 1778. 

Thailus f o l i o s e ; 6-11 cm broad or in even larger loose mats. Lobes 

f ree , + ascending, i r regu la r l y l i near elongate, up to 3 cm long, edges of 

the margins and t ips revolute, or branching with only the young lobules 

corn icu la te , + shiny, espec ia l l y near the t i p s ; f i ne l y wr ink led, more pro

nounced when wet; 50(-80) um th i ck ; of loosely interwoven hyphae; below 

etomentose, f i n e l y wr ink led, wrinkles fewer than on upper surface but often 

sharper, longer, and l i gh te r coloured; deep grey, brownish grey, fuscous 

black, fuscous, often browner when viewed under DM. 

Apothecia often present, usual ly adnate, lamina l , crowded to scat tered, 

0.3-0.9 mm wide. Thal l ine margin thin to large ly excluded; proper margin 

l i gh t -co loured , th ick becoming t h i n . Disc concave to plane, reddish brown or 

darker. Hymenium 150-200 um high; epithecium reddish brown to almost hya

l i n e . Spores 8 per ascus, hya l ine , e l l i p s o i d to e l l i p s o i d - elongate, muri

form (5-9 septa t ransverse ly ; 1-2 septa l ong i t ud ina l l y ) , 35-48(-60) X 11-16 

(-20) um. 

Substratum/Habitat: t e r r i co l ous ; on th in s o i l over rock with mosses. 

Selected Specimens: 1089, 1956. 

Local Abundance and D is t r i bu t i on : frequent (present at almost one-half 

of co l l ec t i on s i t e s ) ; scattered throughout the CDFD subzone; also co l lec ted 

in adjacent zones. 

World D is t r i bu t i on : western North America-Europe-eastern Asia (Japan) 

d is junc t ; in North America reported from Ca l i f o rn ia to Alaska and east to 

Idaho but much more frequent along the coast. 



LEPTOGIUM PLATYNUM (Tuck.) Herre, Proc. Wash. Acad. Sci .12:144. 1910. 

Leptogium cal i fornicum var. platynum Tuck., Syn. N. Amer. L i ch.l : 159 . 1882. 

Thal lus f o l i o s e ; up to 9 cm b r o a d . Lobes i r r egu la r , fusing cent ra l l y 

although marginally separate,, marginal ly s l i g h t l y ascendant with ult imate 

edges + revolute, 2-3.5 mm wide, f i ne l y wr ink led; margins ent i re to lobu

l a t e ; 130-175(-200) um th i ck ; lobules few but always present, on lamina and 

sometimes on edges of margin (seem too frequent for wound regeneration of 

'excess ive ' w r i n k l e s ) ; + shiny towards edges; du l l black sometimes with a 

purpl ish t inge , brownish-black. Below naked with scattered tuf ts of hairs 

for attachment; b lu ish-grey. 

Apothecia occas iona l , lamina! , immersed to s l i g h t l y ra i sed , 0.3-0.6 mm 

wide. Thal l ine margin on s l i g h t l y raised apothecia as a ser ies of + abrupt, 

ra ised wr ink les ; occasional ly l o b u l a t e - i s i d i a t e . Proper margin l i gh t 

coloured. Hymenium 150 um high; epithecium ye l low ish . Spores 8 per ascus, 

hya l ine, e longate-e l l i pso id to e l l i p s o i d , muriform (7-9 septa t ransverse ly ; 

0-2 septa l ong i t ud ina l l y ) , 35-50 X 9-15 um. 

Substratum/Habitat: sax ico lous; usual ly among mosses. 

Selected Specimens: 4073, 4496. 

Local Abundance and D is t r i bu t i on : infrequent; concentrated on the 

western edge of the CDFD subzone but also one co l lec ted from the Gulf 

Is lands, more common at inland s i t e s ; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North American endemic; reported from 

C a l i f o r n i a , Washington, and Texas (S ierk , 1964). 

Remarks: Herre's descr ip t ion (1910a) o f L. plaVnum succ inc t ly described 

the spec ies . . . " t ha l l us . . . i nde te rm ina te through fusion of adjacent p lan ts ; 

i r r egu la r . . . occas iona l l y minutely lobu la te . . . su r face f i ne l y s t r i a t e or 

w r i n k l e d . . . " . The lobules are much more common on the local material than 



the above descr ipt ion or that of Sierk (1964), who mentioned that the 

margins may be lobu la te , would suggest. Furthermore, the local mate r ia l , 

while th icker than other local Leptogium, jus t reaches the lower range of 

tha l lus th ickness, (150-)250-500 um, mentioned in Sierk (1964). The pres

ence of the lobules and thinner tha l lus than S ie rk ' s monograph descr ipt ion 

led to some doubt and problems in ident i fy ing the local mater ia l . A loan 

from COLO of a New Mexico specimen proved to be a d i rec t match. The tha l lus 

thickness of the COLO specimen was only 180-200 um. 

1 . platynum is reported here as new to the province. 

LEPTOGIUM SATURNINUM (Dicks.) N y l . , Act . Soc. L inn. Bord . , 21:272. 1856. 

Lichen saturninus D icks . , Fasc. P I . Crypt. B r i t . 2 : 2 1 . 1790 

Thallus f o l i o s e ; 12-24 mm wide. Lobes rounded, + smooth, du l l to 

s l i g h t l y shiny, 5-9 mm wide, + free and ascending; margins en t i r e , revolute, 

d u l l ; 110-250 um th i ck ; of scattered interwoven hyphae; i s i d i a abundant to 

sparse, usual ly crowded, granular; olivaceous black, dark o l i ve grey. Below 

covered in white tomentum, 40-80 um long, longer at anchorage po in ts , com

posed of elongate, c y l i nd r i ca l c e l l s . 

Apothecia present in both specimens observed, lamina! , 0.7-1.7 mm wide. 

Disc plane, reddish brown. Hymenium 100 um high; epithecium reddish brown, 

co lorat ion d i f fus ing down into the hymenium. Spores not observed. Accord

ing to Sierk (1964) the spores are e l l i p s o i d , muriform (.3-4 septa transverse

l y ; 1 septum long i tud ina l l y , 20-25 X 7-10 um. 

Substratum/Habitat: co r t i co lous , co l lec ted once each on Sa l i x sp. and 

Acer. 

Selected Specimens: 4364, 6419. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known; one 

co l l ec t i on on the southwestern edge of the CDFD subzone and one in the adja-
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cent CDFW subzone, both inland s i t e s . 

World D is t r i bu t i on : (c i rcum(low)arct ic)-c i rcumboreal ; in North America 

extending south in the western mountains, also reported from New Zealand 

(Mart in, 1966) in the Southern Hemisphere. 

Remarks: According to Sierk (.1964) the tha l lus of L. saturninum may 

reach a much larger s ize than that observed in the local mate r ia l , up to 

6 cm broad. 

LEPTOGIUM SINUATUM (Huds.) Mass., Mem. Lichenogr. :88. 1853. 

Lichen sinuatus Huds., F l . Angl. ed. 2. 2:535. 1778. 

Thallus f o l i o s e ; loosely to t i gh t l y pu lv inate, 3-10 cm broad. Lobes 

2-6 mm wide (curved and d i f f i c u l t to measure), shor t , occasional ly ent i re but 

usual ly s l i g h t l y to moderately dentate, a lso sometimes lobulate with extremes 

sometimes present on same t h a l l u s ; s l i g h t l y to very shiny on margins; 

l i g h t l y wrinkled to almost smooth; 70-75(-100) pm th i ck ; of loosely in te r 

woven hyphae; fuscous-black. Below naked, with wrinkles more d i s t i n c t than 

above, often greenish-blue in colour. 

Apothecia occas iona l , lamina! , subsessi le to adnate, 0.3-0.7 mm wide. 

Thal l ine margin often minutely lobulate. Disc plane to concave, reddish 

brown. Hymenium 150-175 pm high. Spores (6-)8 per ascus, hya l ine , muri

form (5-8 septa t ransverse ly ; 1-2 septa long i tud ina l l y , (32-)38-45 X 13-18 

pm. 

Substratum/Habitat: saxicolous or t e r r i co lous , on th in s o i l over rock 

or d i r ec t l y on rock, often among moss. 

Selected Specimens: 1938, 2037. 

Local Abundance and D is t r i bu t i on : infrequent; on the Gulf Islands in 

the southern part of the CDFD subzone; not co l lec ted in adjacent zones. 

World D is t r i bu t i on : circum(north)temperate in the Northern Hemisphere 
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( S i e r k / 1 9 6 4 ) ; but also reported from the 'north s lope 1 of Alaska (Thomson, 

1979); a lso reported from New Zealand (Martin & C h i l d , 1972) and Aus t ra l i a 

(Weber & Wetmore, 1972) in the Southern Hemisphere. 

Remarks: L_. sinuatum is d ist inguished by the ent i re to lobulate margins, 

pulvinate habi t , and lack of vegetative propagules. S e e l , l ichenoides for 

addi t ional comments. 

LEPTOGIUM TENUISSIMUM (Dicks.) F r . , Corp. F l . Prov. Suec.1:293. 1835. 

Lichen tenuissimum D icks . , P I . , Crypt. B r i t . 1 : 1 2 . 1785. 

Thallus minutely f o l i o s e ; 0.8-1.6 cm wide. Lobes short and + appressed, 

0.5-1.5 mm wide, edges becoming or strongly dissected into terete outgrowths; 

the lobes sometimes reduced to abundant co ra l l o i d outgrowths; 80-100 um 

th ick ; paraplectenchymatous; dark grey, olivaceous b lack, or fuscous black. 

Naked below. 

Apothecia common, lamina l , 0.3-0.8 wide. Thal l ine margin en t i r e , some

what excluded exposing edge of proper margin. Disc concave to plane, orange 

to dark brown. Hymenium 150 pm high. Spores muriform (7 septa t ransverse ly ; 

(0- ) l septum long i t ud ina l l y ) , 28-36 X 10-13 pm. 

Substratum/Habitat: te r r ico lous and co r t i co lous ; co l lec ted once each on 

Quercus and Arbutus, add i t iona l l y one Macoun (UBC) specimen on sandy s o i l . 

Selected Specimen: 4748. 

Local Abundance and D is t r i bu t i on : infrequent; d i s t r i bu t i on poorly known, 

scattered in the southern Vancouver Island part of the CDFD subzone, not 

co l lected in the adjacent zones. 

World D is t r i bu t i on : circumtemperate (S ierk , 1964). 

Remarks: L. tenuissimum is dist inguished by the small tha l lus and para

plectenchymatous structure of the lobes. It i s s u p e r f i c i a l l y s im i la r to 

pu lv inate, cor t ico lous forms of L_. l ichenoides although the lobes are not 



crowded as in that species but instead are appressed. Thai 1i that are 

reduced to abundant co ra l l o i d outgrowths can be separated from J_. t e re t i us -

culum by the lack of cons t r i c t i ons . Furthermore, a l l three co l lec t ions of 

J_. tenuissimum were f e r t i l e while L . tere t iuscuIum i s usual ly s t e r i l e . 

LEPTOGIUM TERETIUSCULUM (Floerke) A r n . , L i ch . Flora Munchen 2:26. 1892. 

Collema teretiusculum Floerke, Flora Crypt. Germ 3:551. 1831. 

Thallus munitely f r u t i cose , up to 7 mm broad. Lobes sma l l , 0.05 mm 

wide, ascending, te re te , occasional ly i r regu la r l y branched, constr ic ted at 

branch points and.elsewhere; paraplectenchymatous; 75-100 pm; blackish green, 

greenish grey. 

Apothecia not observed. Also not observed by Sierk (1964) who c i ted 

an e a r l i e r descr ip t ion in Magnusson (1934); apothecia placed towards the end 

of branches, 0.2-0.4 mm wide, with a th i ck , smooth t ha l l i ne margin; spores 

8 per ascus, 20-25 X 10-11 um, i n i t i a l l y 3-septate becoming muriform. 

Substratum/Habi ta t : cor t i co lous; co l lec ted once on the trunk of Quercus 

with Collema nigrescens, more abundant in the bark crevices with the Collema 

occupying the surface of the bark sca les . 

Selected Specimen: 4520. 

Local Abundance and D is t r i bu t i on : rare (see below); d i s t r i bu t i on poorly 

known, co l lec ted once near Ladysmith in the CDFD subzone; not co l lec ted in 

the adjacent zones. 

World D is t r i bu t i on : ten ta t ive ly western North America-eastern North 

America-Europe-eastern Asia (Japan) -d is junct ; in North America-reported 

from New England, B r i t i s h Columbia,- and Alberta (Sierk , 1964). 

Remarks: The s ing le local specimen was co l lec ted as an admixture to the 

much more conspicuous Collema species. The very minute t h a l l u s , plus perhaps 



a preference for the sheltered crevices of the bark, make I. teretiusculum 

a very inconspicuous species. I t i s probably more common l o c a l l y than the 

s ing le co l l ec t i on ind ica tes . 

LEPTOGIUM UNKNOWN #1 

Thallus f o l i o s e ; 2-3 cm broad. Lobes 1.5-4.0 mm wide, rounded, "cup-

u late" with center appressed and margins abruptly upturned, margins ent i re 

to i s i d i a t e ; upper surface du l l with margins very shiny; smooth to weakly 

wr ink led; 75-80 um th i ck ; approaching paraplectenchymatous in places 

although hyphae obvious^elongated hor izonta l ly in mid-thal lus sec t ions ; 

i s i d i a abundant, dense, cy l i nd r i ca l - c l ava te becoming lobu la te , sometimes 

branched, on lamina, margins, and upturned ventral sur faces, t ips darker than 

t h a l l u s , shiny; b lack, fuscuous-black, b lackish grey. Below naked, b lu i sh . 

Apothecia occas iona l , lamina! , 0.3-0.8 mm wide. Thal l ine margin ent i re 

or s l i g h t l y i s i d i a t e , not apparently excluded (proper margin not v i s i b l e ) . 

Spores 8 per ascus, hya l ine, e l l i p s o i d to e longa te -e l l i pso id , muriform 

(5-7 septa t ransverse ly ; 0-1 sep ta . l ong i tud ina l l y ) , 32-55 X 8-15 um. 

Substratum/Habitat: sax ico lous; co l lec ted twice on sandstone. 

Selected Specimens: 1899, 5507. 

Local Abundance and D i s t r i b u t i o n : . r a r e ; d i s t r i bu t ion poorly known; 

co l lec ted twice at i n land , higher elevat ion s i tes on the Gulf Islands in the 

southern part of the CDFD subzone; not co l lected in adjacent zones. 

World D is t r i bu t i on : unknown. 

Remarks: This species i s characterized by the dark coloured, i s i d i a t e 

tha l lus with large spores. I t seems c losest to 1 . arsenei S ie rk , described 

from,and known only from, the southeastern United States.. However, L_. arsenei 

has a wrinkled and very thick (200-500 um) t h a l l u s ; i t has not yet been 

co l lec ted in the f e r t i l e s ta te . L. cyanescens (Ach.) Koerb., a very wide-



spread , " i s id ia te species, has much smaller spores (18-23 X 6-8 pm) and a 

lead blue tha l lus colour. 

LEPTOGIUM UNKNOWN #2 

Thallus f o l i o s e ; 1.4-4.0 cm broad. Lobes short and rounded, 2-8 mm 

wide, almost smooth to cr ink led or very minutely wr ink led, + dul l to s l i g h t 

ly shiny on margins, + ascending and imbr icate; margins usual ly en t i r e , 

occasional ly lobu la te ; (130-)150-200 um th i ck ; hyphae scattered and loosely 

interwoven; Nostoc chains long; brown, fuscous black, clove brown, brownish 

grey, or s la te coloured. Below naked, more d i s t i n c t l y wrinkled than upper 

surface. 

Apothecia common, abundant, 1 aminal on both dorsal and raised ventral 

sur faces, often occupying most of lobe; immersed to subsessi le to almost 

s e s s i l e , 0.2-0.5 mm wide. Tha l l ine margin th i ck , ent i re when apothecia 

raised s l i g h t l y above t h a l l u s ; s l i g h t l y excluded to expose l i gh t coloured 

proper margin. Disc concave to almost plane, reddish brown. Hymenium 

120-125 pm high; epithecium orange to fa in t yel low. Spores 4 per ascus, 

hya l ine, e l l i p s o i d to ob long -e l l i pso id , ends pointed to rounded; muriform 

(7 septa t ransverse ly ; l ( -2)septa l ong i t ud ina l l y ) , (30-)32-35(-40j X 10-13 

pm. 

Substratum/Habi ta t : co r t i co lous ; co l lec ted twice on Quercus and once 

each on Acer, Arbutus, and Thuja. The l as t i s a Macoun co l l ec t i on (UBC, as 

L_. pulchellum). 

Selected Specimens: 3694, 4411. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone but espec ia l l y concentrated on the Saanich Peninsula, not 

co l lec ted in the adjacent zones. 

World D is t r i bu t i on : unknown. 
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Remarks: This un ident i f ied Leptogium is characterized by the 4-spored 

a s c i , moderate-sized spores, + subsessi le apothecia, and cor t ico lous habi t . 

Sierk (1964) reported that a l l but one North.American species are 8-spored. 

J_. crenate!lum Tuck., known from the eastern United States (Hale, 1979) and 

Europe (S ierk , 1964) i s 4-spored. L_. crenatellum has a thinner tha l lus 

(60-130 um), smaller spores (15-20 X 6-7 um), and a rather spec ia l i zed 

habitat (per iod ica l l y inundated trunks by freshwater). L. co r t i co la (Tayl . ) 

Tuck., despite being 8-spored has some s i m i l a r i t y also to the loca l mater ia l . 

I t i s also an eastern North American species. The report of L_. co r t i co la 

(as L_. pulchellum) from B r i t i s h Columbia (Otto & A h t i , 1967) is ac tua l ly 

th is unknown species. The other reports of I. co r t i co la from western North 

America (Howard, 1950; Herre, 1917; Fink, 1935) are a l l from Washington 

and usual ly are not acknowledged as correct . They also may be th is species. 

I. co r t i co la has a heavi ly and i r regu la r l y wrinkled tha l lus and smaller 

spores (16-26 X 10-13 um). 

LEPTOGIUM UNKNOWN #3 (sect ion Homodium) 

Thallus minutely f o l i o s e , up to 1 mm broad. Lobes e longate- l inear , +_ 

narrow, 0.05-0.2 mm wide, f l a t tened , appressed, crowded and overgrowing 

other lobes; ult imate t ips and new branches approaching te re te , shiny, darker 

coloured, often upturned; 60-75 um th i ck ; paraplectenchymatous; black. Below 

attached by numerous hyaline ha i r s . 

Apothecia occas iona l , lamina! , adnate, 0.3-0.5 mm wide. Tha l l ine margin 

th i ck , en t i r e , not excluded (proper margin not v i s i b l e ) . Disc brownish 

b lack, plane. Hymenium 150 um high. Spores 8 per ascus, hya l ine , e l l i p s o i d , 

muriform (5-septa t ransverse ly ; 0-1 septa l ong i t ud ina l l y ) , 22-33 X 9-15 um. 

Substratum/Habitat: sax ico lous; co l lec ted three times on sandstone, 

twice with Pannaria marit ima, on possible dr ip surfaces in the supra l i t t o ra l 



zone. 

Selected Specimens: 929B, 997B. 

Local Abundance and D is t r i bu t ion : infrequent (see below); co l lec ted 

only on Galiano Island of the Gulf Islands in the southern part of the 

CDFD subzone; not co l lec ted in adjacent zones. 

World D is t r i bu t i on : unknown. 

Remarks: I. unknown #3 i s character ized by the very minute fo l i ose 

tha l lus with paraplectenchymatous structure and l i near l i t t l e -b ranched lobes. 

Because of the paraplectenchymaous organizat ion of the lobes i t belongs in 

sect ion Homodium, a poorly known sect ion of the genus Leptogium. U t i l i z i n g 

Sierk (1964) the local material does not readi ly key to any of the seven 

species reported for North America. The lobes of the un ident i f ied material 

are s l i g h t l y f la t tened and l i near although not d i s t i n c t l y f o l i o s e , but 

c loser to fo l i ose than f ru t i cose . L. r i va l e Tuck, appears close with 

tha l lus f l a t , t i gh t l y appressed, attached to the substratum by numerous 

hairs and very s im i la r apothecia and spores. However, i t appears to be a 

montaine species; loan material from COLO was considerably larger than the 

loca l material both in over -a l l tha l lus s ize and lobe width. 

LETHARIA (Th. Fr . ) Hue 

Thal lus f r u t i cose ; usual ly tu f ted , sometimes pendulous; with or wi th

out i s i d i a or sored ia ; subterete, foveolate; attached by a ho ld fas t ; 

chartreuse to br ight f luorescent yellow-green (vu lp in ic ac i d ) . 

Ascocarp an apothecium, terminal to subterminal. Thal l ine margin 

present, prominent. Spores 8 per ascus, hya l ine , s imple, e l l i p s o i d . 

Cor t ico lous , occasional ly l i gn i co lous . 



A genusof two spec ies, although occasional ly several species usual ly 

considered part of Evernia, are also inc luded, e.g. Ozenda & Clauzade (1970). 

There i s one local species. 

References: Schade (1954, 1955). 

LETHARIA VULPINA (L.) Hue., Nouv. Arch. Mus. IV.1:57. 1899. 

Lichen vulpinus L . , Spec. P lant . :1155. 1753. 

Thallus f r u t i cose ; tu f ted , 1-6 cm long. Branches terete to commonly 

i r regu la r l y angled, foveolate; up to 2 mm wide; branching dichotomously 

numerous t imes; surface du l l to pulverulent ; i s i d i a t e , i s i d i a scant to 

very abundant, short c y l i n d r i c a l , p a p i l l a t e , sometimes breaking up into 

sored ia , covering most branches; pale lemon ye l low, c i t ron ye l low, l i gh t 

f luourescent greenish ye l low, occasional ly o l i ve yel low. Attached by a 

darkening holdfast to the substratum. 

Apothecia not observed. According to Schade (1954) the apothecia are 

uncommon, subterminal with the remaining ult imate branch t i p def lected at 

r ight angles, up to 11 mm wide with a t ha l l i ne margin, +_ soredia;spores 8 

per ascus, simple, hya l ine, 7.5-8.1 X 3.7-4.8 um. 

Spot Tests: none. 

Substratum/Habitat: co r t i co lous ; pr imar i ly on the exposed or dead trunks 

of Pseudotsuga. 

Selected Specimens: 3920, 4379. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone pr imar i ly at higher elevat ions in land , concentrated towards the 

western boundary; also present in the adjacent zones. 

World D is t r i bu t i on : western North America-Europe d is junc t ; the 'Europ

ean' range includes Asia Minor and North A f r i c a ; in North America reported 
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from Ca l i f o rn ia to Alaska with an eastern extension to Saskatchewan (Looman, 

1962) and South Dakota (Wetmore, 1968). 

Remarks: Local ly L_. vulpina produces only rather stunted, small thai 1 i , 

never the abundant and luxur iant growth observed in the i n t e r i o r of the 

province. 

I. vulpina i s often described as sorediate (Herre, 1919a, Howard, 1950, 

Schade, 1954, Hale, 1969; B i r d , 1970) although others c a l l i t i s i d i a t e 

(Poel t , 1969; Dahl & Krog, 1973). 

L. columbiana (Nutt.) Thorns. (=L. c a l i f o r n i c a (Lev.) Hue), the esoredi -

a te /non is id ia te species in th is species pa i r , i s endemic.to western North 

America but i s not yet known l o c a l l y . 

LICHENOTHELIA D. Hawksw. 

Thallus crustose; areo la te ; black. Perhaps unl ichenized but usual ly 

associated with various algae. 

Ascocarp an ascomata, subsess i le , forming a convex or hemispherical 

ascostroma of pseudoparenchymatous c e l l s with a dark brown or black outer 

w a l l , f i n a l l y appearing somewhat lec ide ine as a central disc-l ike depression 

forms from d isso lu t ion of t issue immediately above the asci which i s sur

rounded by a rim of undissolved t i s sue . Pseudoparaphyses very i r regu la r l y 

branched and anastomosing, pers is tent . Asci b i tun ica te , th ick -wa l led , 

a r i s ing at one or more levels wi thin the ascocarp. Ascospores e l l i p s o i d to 

so le i form, golden to dark brown, 1- to 3-septate or submuriform, often con

s t r i c ted at the central septum, with a gelatinous epispore. 

Saxicolous. 

Lichenothel ia i s a recent ly described genus formed from the Microthe l ia  

aterrima group. 
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There i s one local species. 

References: Hawksworth (1981). 

LICHENOTHELIA UNKNOWN #1 

Thallus crustose; at f i r s t orb icu lar becoming i r r egu la r , up to 7 cm 

broad, very f i ne l y rimose to areo la te , less regular and thinner towards the 

margin, sometimes becoming f imbr ia te ; b lack, dark grey. 

Ascostoma immersed in larger areo les , sometimes somewhat convex and 

appearing p e r i t h e c i a - l i k e , 0.1-0.2 mm wide. Ost io le not v i s i b l e but occa

s iona l l y a rather la rge , s ing le punctiform depression present (=lecideine 

appearance). Asci ovoid, th ick -wa l led , b i tun ica te . Pseudoparaphyses d i s 

t i n c t l y septate, few present. Spores 8 per ascus, brown (sometimes i n i t 

i a l l y hyaline but then browning with age), ovoid, 1-septate, constr ic ted 

at the septum, with the narrower end sometimes elongate, (16-)20-22 X 8-10 

um. 

Spot Tests: hymenium IKI+ fa in t ye l low. 

Substratum/Habitat: sax ico lous; co l lec ted once on igenous rock. 

Selected Specimen: 4968. 

Abundance and Local D i s t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once at Nanoose H i l l in the northern part of the CDFD subzone, 

not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : unknown. 

Remarks: The local co l l ec t i on would have been iden t i f i ed as L_. metzler i 

(Lahm) D. Hawksw. except that Hawksworth (1981) described the d i s t r i bu t ion 

of that species as a lp ine . Add i t iona l l y he mentioned an undescribed North 

American species, for which no charac te r i s t i cs are g iven, that w i l l be 



published la te r by Dr. A. Henssen. Since the local material has already 

been reported new to the province once, as Microthe l ia aterrima (Anzi)Zahlbr 

(=Lichenothelia . scopular ia (Nyl .) D. Hawksw.) in Noble (1978), i t seems 

prudent to leave i t i den t i f i ed only to the genus level now rather than pos

s i b l y correct ing a second new-to-the-province record based on the one spec

imen. 

LOBARIA (Schreb.) Hoffm. 

Thallus f o l i o s e ; thai 1i small to large; usual ly d i s t i n c t i v e l y wrinkled 

to p i t t ed ; often with internal cephalodia, soredia, i s i d i a , or lobules; the 

lower surface with a continuous tomentum or r e t i cu l a te l y arranged and separ

ated by white naked areas. Phycobiont a green or blue-green a lga. 

Ascocarp a hemiangiocarpic apothecium, subs t ip i ta te , submarginal, tending 

towards the thickened r idges. Tha l l ine margin present, often covered with 

warty protuberances. Spores 8 per ascus, usual ly hyaline when mature, a c i c 

ular or fus i form, ( l - )3 -septa te . Local ly the apothecia are often paras i 

t i z e d . 

Pr imar i ly cor t ico lous but also saxicolous and te r r i co lous . 

References: Hakulinen (1964), Jordan (1973), Yoshimura (1971). 

1. Thallus fr inged with lobules I. OREGANA 

1. Thal lus not lobu la te ; often sorediate or 

i s i d i a t e , or no vegetative propagules present 2 

2. Thallus esorediate and nonis id ia te L_. LINITA 

2. Thallus sorediate or i s i d i a t e 3 

3. Thallus strongly r e t i cu l a t e l y r idged; 
phycobiont a green alga L. PULMQNARIA 

3. Thallus smooth to shal lowly p i t ted (scrob icu la te) ; 
phycobiont a blue-green alga 4 
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4. Upper surface with white ha i r s ; medulla 
K-, P- ; tha l lus grey-black L. HALL 11 

4. Upper surface without ha i r s ; medulla K+ orange, 
P+ orange; tha l lus green-yellow to olive-brown I. SCROBICULATA 

LOBARIA HALLII (Tuck.) Zah lbr . , Cat. L ich . Univ. 3:321. 1925. 

S t i c t a h a l l i i Tuck., Proceed. Amer. Acad. Ar ts . Sc. 12:168. 1877. 

Thal lus f o l i o s e ; 3-5 cm broad. Lobes 6-12 mm wide, rounded, + shal lowly 

p i t ted and f a i n t l y r idged; upper surface covered, usual ly densely, by white 

ha i r s , concentrated toward the margins, occasional ly smooth and shiny or 

pulverulent toward the center; sorediate, soredia granular, darkening, in 

pustular maculiform s o r a l i a , lamina! , but grouped towards the margins; dark 

grey to dark o l i ve grey. Lower surface covered by a dense tomentum, tan 

to l i gh t brown with numerous pulverulent white, naked areas arranged so 

that the tomentum appears v e i n - l i k e . Phycobiont a blue-green a lga. 

Apothecia not observed. According to Jordan (1973) the apothecia are 

ra re , lamina l , up to 2.2 mm wide; disc f l a t to convex, brown; t ha l l i ne 

margin minutely warty and v i l l o s e ; spores 8 per ascus, some abort ing, dark 

brown, 1-septate, fusiform with t ips mammillate, 23-41 X 9-14 um. 

Spot Tests: medulla K-, P-. 

Substratum/Habitat: co r t i co lous ; co l lec ted twice on Quercus. 

Selected Specimens: 4093, 4218B. 

Local Abundance and D is t r i bu t ion : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted in the southern part of the CDFD subzone on the western border at 

higher e levat ion inland s i t e s ; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North America-eastern North America (Green

land) -Europe(Scandinavia) d is junct (Jordan, 1973); in western North America 

reported from Ca l i f o rn ia north to Alaska and east to Idaho and Montana 
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(Jordan, 1973) (see Figure 69). 

Remarks: The local specimens of L_. h a l l i i are much smaller than the 

maximum of 11 cm given by Jordan (1973). Krog (1968) reported that some 

Alaskan specimens were up to 17 cm in diameter. 

LOBARIA LINITA (Ach.) Rabenh., Deutschl. Kryptog.Fl . 2:65. 1845. 

S t i c t a 1 in i ta Ach . , Synops. L ich. :234. 1814. 

Thal lus f o l i o s e ; 10-12 cm broad. Lobes 1-2.5 cm broad, rounded to 

t runcate, wrinkled to f a i n t l y re t i cu la te l y - r i dged ; upper surface shiny, 

smooth, lacking sored ia , i s i d i a , and lobu les ; internal cephalodia present 

that produce globose swel l ings; greyish green to o l i ve brown at the margins. 

Lower surface with numerous la rge , white naked areas separated by short , 

yellow-brown tomentum. Phycobiont a green a lga ; cephalodia containing a 

blue-green a lga. 

Apothecia numerous, lamina l , narrowly s h o r t - s t i p i t a t e , (1 .5- )2.5-3.5 

(-5.0) mm wide. Thal l ine margin t h i n , f i ne l y crenulate to tomentose, algae 

confined to the lower part of the d i sc . Disc plane to s l i g h t l y convex, 

orange-brown. Hymenium 90-100 um high; paraphyses simple, coherent at 

t i p s ; epithecium brown; hypothecium fulvous. Spores 8 per ascus, hya l ine, 

fus i form, 1-(3-)septate, 28-32(-36) X 6-8 pm. 

Spot Tests : medulla P-. 

Substratum/Habitat: sax ico lous; co l lec ted once over conglomerate; very 

shaded. 

Selected Specimen: 4670. 

Local Abundance and D is t r i bu t ion : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once on Mt. Prevost (660 m) in the adjacent CDFW subzone; not 

co l lec ted in the CDFD subzone. 



LOBARIA OREGANA (Tuck.) Muel l , A r g . , Flora 72:364. 1889. 

S t i c ta oregana Tuck., B u l l . Torry. Bot. Club 5:20. 1874. 

Thallus f o l i o s e ; 12-20(-30) cm broad. Lobes 1.6-3.6 cm wide, rounded 

to subdivided and elongate, f ree, , pendent. Upper surface shiny, smooth, 

shal lowly re t i cu la te l y r idged; lobules present, few to abundant, on lobe 

margins; cephalodia present, i n t e r n a l , producing globose swell ings on upper 

or lower surface; green, becoming buff to yel lowish in herbarium specimens. 

Lower surface with large l ight -co loured naked areas separated by tan to 

brown tomentum arranged in almost a re t i cu la te pattern. Phycobiont a green 

a lga ; cephalodia containing a blue-green a lga. 

Apothecia common, lamina! , 2-3 mm wide, short ly s t i p i t a t e . Tha l l ine 

margin t h i n , smooth. Disc plane, reddish brown. Hymenium 80-100 um high; 

paraphyses simple, coherent at ap ices ; epithecium yellow-brown; hypothecium 

fulvous. Spores 8 per ascus, a c i c u l a r , hya l ine, 1-septate, sometimes vague

ly 3-septate, s t ra igh t to curved, (40-)50-60 X 5-7 um. According to Jordan 

(1973) the apothecia become strongly convex and w i l l turn black when para

s i t i z e d . He reported the spores as la rge r , 42-73(-85) X 4.5-9.5 um. 

Spot Tests: medulla P+ orange. 

Substratum/Habitat: co r t i co lous , pr imar i ly on coni fers 

Selected Specimens: 2681, 5248. 

Local Abundance and D is t r i bu t i on : infrequent; co l lec ted in the CDFD 

subzone only in the northern par t , always at inland s i t e s ; a lso co l lec ted 

in the adjacent zones (see Figure 20). 

World D is t r i bu t i on : western North American endemic; reported from 

Ca l i f o rn ia north to Alaska (Jordan, 1973). 



Figure 22. Col lect ion s i tes of Lobaria 
oregana with addit ional locations from 
UBC herbarium specimens. 

Collect ions concentrated in the northern 
part of the adjacent zones. In the.CDFD 
subzone col lected only in the very northern 
part. 

* present 

o absent 



LOBARIA PULMONARIA (L.) Hoffm., Deutschl. F l . : 146 . 1796. 

Lichen pulmonarius L . , Spec. Plan. :1145. 1753. 

Thallus f o l i o s e ; 6-13(-20) cm broad. Lobes 8-16(-26) mm wide, short 

and rounded but usual ly tending towards l i near and truncate with a large 

crescent-shaped s inus. Upper surface shiny, smooth, but with an over -a l l 

r e t i cu la te l y ridged pat tern; cephalodia occas iona l , immersed, producing 

globose swell ings on the upper and lower sur faces; so red ia t e - i s i d i a t e , the 

i s i d i a appearing pap i l la te to sometimes c o r a l l o i d , marginal or laminal on 

r idges, so ra l i a maculiform, absent to s l i gh t in very young thai 1 i ; yel lowish 

green, o l i ve buff , cream buff , brown. Lower surface of la rge , ra i sed , naked 

white areas, out l ined by tan to brownish tomentum, naked areas and tomentum 

almost forming, together, a ve in - l i ke network. 

Apothecia not common, marginal , on narrow short s t i p e s , 1.6-4.0 mm 

wide. Thal l ine margin f i ne l y v i l l o s e . Disc plane becoming var iously con

tor ted, reddish brown. Hymenium 75 pm high; paraphyses simple, coherent at 

t i p s ; epithecium ye l l ow ish ; hypothecium fulvous. Spores 8 per ascus, hya

l i n e , fus i form, 1- to 3-septate, 28-32 X 6-8 pm. Apothecia often infected 

by an ascomycete; blackened. 

Spot Tests: medulla P+ orange. 

Substratum/Habitat: pr imar i ly cor t ico lous on deciduous t rees , espec ia l 

ly on Quercus; also occasional ly sax ico lous. 

Selected Specimens: 2437, 5118. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone, pr imar i ly at inland s i t e s ; present, but not as common, in 

the adjacent zones. 

World D is t r i bu t i on : circumtemperate (Krog, 1968); in North America 



actually" absent from the Central P l a i n s , on the west coast reported from 

Ca l i f o rn i a to A laska; also reported from Aust ra l ia (Weber & Wetmore, 1972) 

in the Southern Hemisphere. 

LOBARIA SCROBICULATA (Scop.) D C , F l . France, ed. 3, 2:402. 1805. 

Lichen scrobiculatus Scop., Flora C a r n i o l . , ed. 2, 2:384. 1772. 

Lobaria verrucosa (Huds.) Hoffm., Deutsch. Flora:146. 1796. 

Thallus f o l i o s e ; 4-10 cm broad, o rb icu la r . Lobes 0.6-1.6(-2.6) cm 

wide, rounded, f ree , thick and car t i l ag inous . Upper surface smooth to 

shal lowly p i t ted and s l i g h t l y ridged (sc rob icu la te ) , shiny or more commonly 

pulverulent espec ia l l y toward the margins; rare ly a few scattered hyaline 

hairs near margins or around s o r a l i a ; soredia always present, whit ish to 

darkening, granular, in marginal or lamina! s o r a l i a , the lamina! so ra l i a 

pustu lar , maculiform, grouped toward the margins; pale greenish ye l low, dark 

o l i ve buff , buff-brown, often darker toward the margins. Lower surface 

covered by a dense tomentum, dark brown at center, l i gh te r towards the 

margins; numerous pulverulent , whi te, naked areas, 0.8-2.0(-3.4) mm wide, 

narrow white pulverulent zone along the margin. 

Apothecia not observed. According to Jordan (1973) the apothecia are 

rare and often pa ras i t i zed , up to 1.5 mm wide; d isc plane becoming i r regu la r 

and convex, reddish and darkening; t ha l l i ne margin p a p i l l a t e ; spores 8 per 

ascus, hya l ine, 1- to 3-septate, a c i c u l a r , 61-72 X 6-8 um. According to 

Yoshimura (1971) the spores can be up to 7-septate. 

Spot Tests: medulla P+ orange-red (19 specimens), P- (2 specimens). 

Substratum/Habitat: pr imar i ly saxicolous among mosses and Se lag ine l la  

wa l l ace i , occasional ly also cor t ico lous on Quercus. 

Selected Specimens: 4218A, 5471. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 



CDFD subzone at both inland and maritime s i t e s , present but not as common 

in the adjacent zones. 

World D is t r i bu t i on : circumartic-circumtemperate (Thomson, 1979) in the 

Northern Hemisphere; p re fe ren t ia l l y oceanic; also reported from New 

Zealand (Martin & C h i l d , 1972), Aus t ra l i a (Weber & Wetmore, 1972), and 

Argentina (Grass i , 1950) in the Southern Hemisphere. 

Remarks: According to Krog (1968) the P+ s t ra in i s worldwide while the 

P- s t ra in i s res t r i c ted to northwestern North America. Jordan (1973) did 

not report a P- s t ra in from North America at a l l . He stated that the P+ 

and K+ reactions could be used to s e p a r a t e ! , scrobicu lata from the s im i la r 

JL. h a l l i i . 

According to Jordan (1973) I. scrobiculata i s co l lec ted pr imar i ly on 

trees and s o i l , but rare ly on rocks. Yoshimura (1971) s ta ted- i t s common 

substratum is tree bases while Hakulinen (1964) described i t as pr imar i ly 

saxicolous. Ahti (pers. comm.) stated that i t i s saxicolous in northern 

Scandinavia, cor t ico lous and saxicolous in southern Scandinavia. 

LOPADIUM Koerb. 

Thallus crustose, approaching squamulose. Phycobiont a green a lga . 

Ascocarp an apothecium, sess i l e to s t i p i t a t e . Proper margin present. 

Hypothecium pale to dark; asci un i tun icate, th ick -wa l led , with 1+ blue 

tholus. Spores 1-8 per ascus, hyaline to pale brown, th in -wa l led , muri

form, often large. 

Cor t ico lous , sax ico lous, humicolous-muscicolous. 

There i s one local species. 



LOPADIUM PEZIZQIDEUM (Ach.) Koerb., Syst. L i ch . Ger.:210. 1855. 

Lecidea pezizoidea Ach . , L i ch . Univ. :182. 1810. 

Thallus crustose; 3-6 cm broad; scant and scurfy to well-developed and 

of imbricate, f l a t tened , granulose-squamules; green, o l i ve brown, dark o l i ve 

buff , to brown. 

Apothecia common, s t i p i t a t e , frequently oriented in one d i r ec t i on , 0.6-

1.6 mm wide. Proper margin shiny, b lack, ent i re to f i ne l y wr ink led, appear

ing involute. Disc concave, becoming plane, b l a c - , matt, roughened. 

Hymenium 125 um high; paraphyses simple, ap i ca l l y enlarged, ap icu la te , cap

i t a t e ; hypohtecium l i gh t to dark brown. Spores 1 per ascus, oblong, hyal ine, 

muriform (18-20 septa t ransverse ly ; 8-10 septa l ong i t ud ina l l y ) , 70-80(-95) 

X 25-30 p (see Figure 17). 

Spot Tests: hymenium IKI+ blue*, spores and ascal j e l l y usual ly IKI+ 

yel low or yellow-orange. 

Substratum/Habitat: co r t i co lous ; on con i fe rs , espec ia l l y Pseudotsuga. 

Selected Specimens: 4071, 5075. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone pr imar i ly along the western boundary but also higher elevations 

on the Saanich Peninsula, one co l l ec t i on only on the Gulf Is lands; present 

in the adjacent zones. 

World D is t r i bu t ion : c i rcumarct ic-a lp ine with an extension south along 

the Pac i f i c coast to Washington and to New Brunswick along the A t l an t i c 

Coast. The northern co l lec t ions are muscicolous, humicolous, and c o r t i c o l 

ous; the southern co l lec t ions are pr imar i ly cor t ico lous (Thomson, 1979). 
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MASSALONGIA Koerb. 

Thallus squamulate to f o l i o s e ; sma l l , rosette-shaped; lobes elongated, 

brown; with or without i s i d i a ; rh iz ines present, brown or b lack ish . 

Phycobiont a blue-green alga (Nostoc in clumps) 

Ascocarp a hemiangiocarpic apothecium, lamina! or marginal. Proper 

margin present with pseudoexcipulum also present and adhering to the f i r s t . 

Asci c y l i nd r i ca l with ap i ca l l y thickened wa l l s . Spores 8 per ascus, hya

l i n e , e l l i p s o i d to fus i form, 1- to 3-septate. 

Muscicolous, sax ico lous, occasional ly t e r r i co lous . 

There i s one loca l species. 

References: Henssen (1963a). 

MASSALONGIA CARNOSA (Dicks.) Koerb,, Syst . L i c h . Ger. :109. 1855. 

Lichen carnosus D i cks . , Fasc. P lant , Cryptog. B r i t . 2:21. 1790. 

Thal lus f o l i o s e ; sma l l , o rb i cu la r , (1.5-)3-4(-6) cm broad, c lose ly 

adhering to or fo l lowing the substratum. Lobes 8-10 mm long, up to 1 mm 

wide, elongate, margins very i r r egu la r , smooth and shiny to cracked and d u l l ; 

i s i d i a t e , i s i d i a usual ly numerous, marginal to terminal , globular to c y l i n 

d r i c a l ; chestnut brown, buff brown, l i gh te r below. Rhizines present, i n 

conspicuous, brown. 

Apothecia often present, submarginal, 0.6-1.2 mm wide. Margin proper 

but with algae present below apothecia and often extending up towards the 

margin (pseudoexcipulum); thick becoming th inner, often l i gh te r coloured 

than the d i sc . Disc at f i r s t concave, becoming plane, orange or reddish 



brown, sometimes blackening. Hymenium 80 um high; paraphyses simple, 

septate, ap i ca l l y coherent; epithecium l i gh t brown. Spores 8 per ascus, 

hya l ine, fus i fo rm-ac icu la r , 1-septate, (25-)27-30.X 5-7 um (often immature). 

Pycnidia not observed. According to Henssen (1963) the pycnidia are 

brown; pycnospores dumbbell-shaped, 4-6 X 1 um. 

Spot Tests: none. 

Substratum/Habitat: usual ly muscicolous, occasional ly sax ico lous; often 

accompanied by Polychidium muscicola; exposed locat ions . 

Selected Specimens: 861, 4700. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone espec ia l l y at higher elevations inland (exposed locat ions) but 

also present at maritime loca t ions ; a lso present but not as common in the 

adjacent zones. 

World D is t r i bu t i on : ten ta t ive ly circumboreal(,-circumarct ic); in North 

America reported from Ellesmere Island and Baf f in Island west to Alaska and 

south to New England in the east and Ca l i f o rn i a and Colorado in the west 

(Thomson, 1979; Henssen, 1963a); also reported from New Zealand (Mart in, 

1966), Argentina (Grass i , 1950), and Antarct ica (Lindsay, 1977) in the 

Southern Hemisphere. 

Remarks: According to Henssen (1963a), Massalongia has a pseudoexci-

pulum which i s var iously developed in such a way that young apothecia may 

have a tha l l i ne margin and older apothecia a proper margin. The apothecia 

have thus been described as both lecanorine and lec ide ine . 

MELANELIA E s s ! . 

Thallus f o l i o s e ; rad ia te ly lobed; lobes short and rounded or elongate; 

with or without i s i d i a , sored ia , pseudocyphellae; cor t ica te above and below, 



upper cortex prosoplectenchymatous; brown, ol ive-brown, black-brown, usual ly 

HN03-. Below black, pa le , or mott led; rh i z i na te , rh iz ines usual ly simple. 

Ascocarp an apothecium, lamina! , s e s s i l e , t ha l l i ne margin present. 

Spores 8 per ascus, simple, e l l i p s o i d , hya l ine, th in-wal led. 

Saxicolous or co r t i co lous . 

Unt i l recent ly Melanelia was part of Parmelia. See Parmelia for add

i t i ona l comments. 

References: Ess l inger (1973a, 1977b, 1978a), Ahti (1966b, 1969). 

1. Esorediate and non is id ia te , often f e r t i l e 2 

1. I s id ia te or sorediate, usual ly s t e r i l e . . . 3 

2. Spores 8 per ascus M. SUBOLIVACEA 

2. Spores 16+ per ascus M. MULTISPORA 

3 . Pseudocyphellae la rge, 1 aminal; sorediate; tha l lus 
brown only on the margins, cen t ra l l y grey ish , C+ 
red PARMELIA STICTICA (p. 531 ) 

3 . Lacking pseudocyphellae, or pseudocyphellae small 
and inconspicuous; i s i d i a t e or i s i d i a t e - so red ia te ; 
tha l lus t o t a l l y (ol ive-)brown, not grey ish , C+ red 4 

4. Major lobes covered with and often hidden 
by small lacinae or large f lat tened i s i d i a ; 
saxicolous M. PANNIFORMIS 

4. Lobes not hidden by lacinae or large f la t tened 
i s i d i a , although often i s i d i a t e ( c o r a l l o i d , 
g lobu la r ) , sorediate; saxicolous or cor t ico lous 5 

5. Is id ia( -sored ia te) granular or globular in 
warty p i l e s , coa lesc ing; saxicolous 6 

5. I s i d ia separate, d i sc re te , e i ther c y l i n d r i c a l or 

spatul.ate, . scat tered, cor t ico lous or saxicolous 7 

6. I s id ia t i n y , granular; cortex H N O 3 - M. DISJUNCTA 

6. I s i d i a g lobular , larger,, > 0.1 mm; cortex HNO3+ blue-green NEOFUSCELIA VERRUCULIFERA (p. 491) 



7. I s i d ia f la t tened , hollow, medulla C- M. EXASPERATULA 

7. I s i d ia c y l i n d r i c a l , s o l i d ; medulla C+ red M. GLABRATULA 

MELANELIA DISJUNCTA (Er ichs . ) E s s l . , Mycotaxon 7:46. 1978. 

Parmelia d is juncta E r i c h s . , Ann. Mycol. 37:78. 1939, 

Thallus f o l i o s e ; 4-7 cm broad. Lobes 0 .5-0 .75( - l .0 at lobe ends) mm 

wide, l i n e a r , appressed, contiguous, f l a t to convexly curved. Upper sur

face smooth to i r regu la r l y p i t t ed , shiny espec ia l l y towards lobe ends; 

i s i d i a - so red ia f i ne l y granular, in convex warty p i l e s , sometimes excavated 

in center, coa lesc ing, infrequent ly breaking up into whi t ish sored ia , usua!4 

ly dark brown-black; fuscous-black to fuscous. Lower surface b lack, shiny; 

rh iz ines simple, b lack, abundant. 

Apothecia observed once, lamina! , 0.7-0.8 mm wide. Thal l ine margin 

smooth. Disc concave, sh iny, l i gh t brown. Hymenium 35-40 um h igh; para

physes coherent; epithecium l i gh t brown; hypothecium th i ck , 50 pm high. 

Spores not observed. According to Lynge (1921) the apothecia are ra re , i n 

conspicuous, up to 2 mm wide; the margin smooth becoming crenulate and 

sorediate, the spores b i s e r i a t e , e l l i p s o i d , simple, 10.5-12 X 5-6.5 pm. 

Spot Tests: medulla K-, C - , KC-, P- . 

Substratum/Habitat: sax ico lous; co l lected, only on igneous rocks. 

Selected Specimens: 4733a, 4955. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone more commonly, but not exc lus i ve l y , at exposed, higher e le 

vations in land, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : circumarctic-circumboreal in the Northern Hemi

sphere (Krog, 1968; Ess l inger , 1977b). 

Remarks: Parmelia sorediosa Almb., out of which Lynge & Scholander 



(1932) segregated P_. granulosa (=Me1ane1ia d is juncta) T i s also known from 

the province but the former's i s i d i a are d iscrete and scat tered, and i t s 

lobes are du l le r and less contiguous. Imshaug (1957) stated that the 

so ra l i a of M. dusjunta are confluent and blackened compared to the d i sc re te , 

white, terminal , and often s t i p i t a t e so ra l i a of M. sorediosa. Wetmore 

(1968) added that M. d is juncta has th i cke r , smooth, convex or f l a t lobes 

while M. sorediosa has th inner , s l i g h t l y r e t i cu la te l y ridged at the lobe 

ends and somewhat concave. Ess l inger (1977b) stated that the most re l i ab le 

character for separating M. d is juncta from M. sorediosa was the pseudocyph

e l lae present in the former although they may be "somewhat obscure and 

d i f f i c u l t to see" in blackened specimens. Add i t iona l ly he pointed out 

the lobe t ips of M. d is juncta were often broadened and usual ly rather shiny 

while those of M. sorediosa were seldom broadened and usual ly more or less 

d u l l . 

MELANELIA EXASPERATULA (Nyl.) E s s l . , Mycotaxon 7:47. 1978. 

Parmelia exasperatula N y l . , Flora 56:299. 1873. 

Thai!us f o l i o s e ; 3-4 cm broad. Lobes 1.5-2.0 mm wide, l i n e a r , ap-. 

pressed but with the lobe ends free and ascending. Upper surface smooth 

to f a i n t l y . re t icu la te ly p i t ted at lobe ends, shiny, espec ia l ly at lobe t i p s ; 

i s i d i a t e , i s i d i a hollow, f l a t tened , lobu la te , 0.5-0.8 mm long, usual ly 

dense towards tha l lus center g iv ing tha l lus a ' fuzzy ' appearance; brown, 

greenish-brown. Below l i gh t brown, shiny, with conolorous, simple rh i z i nes . 

Apothecia and pycnidia not observed. According to Essl inger (1977) 

the apothecia are uncommon, s e s s i l e , up to 3 mm broad; t ha l l i ne margin 

i n i t i a l l y ent i re becoming crenate or crenate-papi11 ate; spores 8 per ascus, 

broadly e l l i p s o i d to almost subglobose, 8-10.5 X 5.5-8 pm. 

Spot Tests: medulla C- . 



Substratum/Habitat: co r t i co lous ; co l lec ted once each on ATnus, Pseudo

tsuga, and an un iden t i f ied , deciduous shrub. 

Selected Specimens: 1043B, 4127. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at inland s i t e s ; a lso co l lec ted once in the adjacent zones. 

World D is t r i bu t ion : possibly circumboreal^circumtemperate (Ess l inger , 

1977). 

Remarks: The hol low, spatu la te , i s i d i a t e and C- tha l lus d is t ingu ish 

th is species from P.. g labratula which i s a lso cor t i co lous . (N.B, P. exas-

peratula i s occasional ly a lso sax ico lous) . See James & Rose (1974a) for 

a comparative table of other s im i l a r species. 

MELANELIA GLABRATULA (Lamy) E s s ! . , Mycotaxon 7:47. 1978. 

Parmelia glabratula Lamy., B u l l . Soc. Bot. France 30:345. 1883. 

Thallus f o l i o s e ; 2-6(-9) cm broad. Lobes l -2(-3) mm wide, l i n e a r , 

t h i n , appressed but with margins free and imbr icate, + fanning out at lobe 

t i p s . Upper surface dul l to shiny with lobe t ips very shiny, smooth, often 

with low ridges running pa ra l l e l to lobe length; i s i d i a t e , i s i d i a few to 

abundant espec ia l l y towards center , c y l i n d r i c a l , occasional ly becmong c o r a l l 

o i d , f r a g i l e , eas i l y breaking of f exposing medulla (lobes a lso eas i l y ab

raded), small lobules often present; colorat ion varying.widely, from brown 

to o l i ve brown to o l i ve green. Lower surface black, occasional ly dark 

brown With l i gh t brown lobe t i p s , sh iny, smooth to r e t i cu l a te ; rh iz ines 

simple, black, sometimes whi te- t ipped, abundant. 

Apothecia observed only once, apothecia immature, laminal . According 

to Essl inger (1977) the apothecia are frequent, s e s s i l e , up to 6 mm wide; 

t ha l l i ne margin ent i re becoming pap i l l a te or i s i d i a t e ; spores 8 per ascus. 
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e l l i p s o i d to rare ly almost subglobose, 10-14 X 5.5IT9.5 pm. 

Spot Tests: medulla C+ red, fading. 

Substratum/Habitat: cor t ico lous (2/3 of co l lec t ions) and saxicolous 

(1/3 of c o l l e c t i o n s ) ; when cor t ico lous usual ly on deciduous trees and 

shrubs espec ia l l y Alnus, Quercus, and Holodiscus. 

Selected Specimens: 1543, 3608A. 

Local Abundance and D is t r i bu t i on : frequent (present at more than one-

hal f of co l l ec t i on s i t e s ) ; scattered throughout the CDFD subzone, present 

but not as abundant in the adjacent CDFW subzone, absent in the CH zone. 

World D is t r i bu t i on : North America-Europe (Ess l inger , 1977b); in North 

America concentrated in the Great Lakes region and oceanic western North 

America but also several central cont inental locat ions. Krog (1968) sug

gested the d i s t r i bu t ion may be circumboreal-circumtemperate. 

Remarks: The C+ red react ion i s best observed i f the tha l lus i s pressed 

with a probe af ter the C i s app l ied. 

Some of the colour var ia t ion i s caused by exposure/ insolat ion d i f f e r 

ences with a tha l lus on a twig often being dark brown on the upper surface 

of the twig and grading around to o l i ve on the twig 's under surface. 

MELANELIA PANNIFORMIS (Nyl.) E s s l . , Mycotaxon 7:46. 1978. 

Parmelia pro l i xa f. panniformis N y l . , Synop. Method. Lichen.:397. 1860. 

Parmelia panniformis (Nyl.) V a i n . , Medd. Soc. Fauna PI . Fenn.6:124, 1881. 

Tha.llus f o l i o s e ; 2-6 cm broad. Major lobes 0.5-0.8 mm wide, appressed, 

somewhat imbr icate, smooth to s l i g h t l y r e t i c u l a t e ; smaller lobules or lacinae 

present, scattered to + covering the large lobes in imbricate mounds, 0 .1 -

0.2 mm wide, short ; older portions of tha l lus with well-developed lacinae 

becoming areolate ly cracked; b lackish brown, shiny espec ia l l y at lobe t i p s . 

Lower surface black, browning towards lobe t i p s , shiny, somewhat; r e t i cu l a te ; 

http://Tha.ll
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rh iz ines simple, black. 

Apothecia occas iona l , lamina! , 1-3 mm wide. Thal l ine margin th i ck , 

crenulate to covered with small lobules. Disc dark brown, shiny, concave 

becoming plane. Hymenium 40-55 um high; paraphyses coherent; epithecium 

l i gh t brown. Spores 8 per ascus, e l l i p s o i d to oblong, hya l ine , s imple, 

10-12 X 5-7 um. 

Spot Tests: none. 

Substratum/Habitat: sax ico lous; co l lec ted on igneous rocks. 

Selected Specimens: 3638, 4592. . 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at exposed, higher elevat ions in land , (not co l lec ted on the 

Gulf Is lands) ; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : probably circumarctic-circumboreal in the Northern 

Hemisphere; a lso present in Venezuela and Chi le in South America (Ess l inger , 

1977b). 

MELANELIA MULTISPORA (Schneid.) E s s l . , Mycotaxon 7;48. 1978. 

Parmelia multispora Schneid. , A Guide to the Study of Lichens:154. 1898. 

Thallus f o l i o s e ; 2-4 cm broad. Lobes 1.5-2.0 mm wide, l i n e a r , ap ic -

a l l y rounded, appressed with margins free and imbricate. Upper surface 

smooth to f a i n t l y r e t i cu la te l y p i t ted espec ia l ly at the lobe t i p s ; shiny; 

non is id ia te , esorediate; o l i ve green to o l i ve brown. Lower surface dark 

brown, tan at lobe t i p s , with abundant s imple, brown rh i z ines . 

Apothecia common, lamina l , 0.75-1.25 mm wide. Thal l ine margin th i ck , 

smooth to crenulate. Disc concave, shiny, concolorous with t ha l l us . 

Hymenium 50-60 um h igh; paraphyses coherent; epithecium Tight brown. Spores 

not observed. According to Ahti (1966) the apothecia are 2-2,5 mm wide, 

s e s s i l e , plane to convex when o l d ; d isc dark red-brown, margin verrucose 
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to smooth, sparsely pseudocyphellate; spores subspherical to short ovoid, 

6-8 X 6-10(-13) pm usual ly 16 per ascus. 

Spot Tests: K-, G- , KC-, P- . 

Substratum/Habitat: co r t i co lous , co l lec ted once on Alnus trunk. 

Selected Specimen: 4655A. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once in the CDFW subzone, a lso one co l lec t ion of Macoun from 

Sidney on the Saanich Peninsula in the CDFD subzone. 

World D is t r i bu t i on : western North America endemic; reported from C a l i 

forn ia to Alaska extending inland to Montana (Ess l inger , 1977b) (Figure 63). 

Remarks: The 16-spored asci are the primary d is t ingu ish ing character 

separating P_. multispora from P_. subol ivacea, however, Ahti (1966) reported 

that P. mult ispora a lso has a thinner tha l lus (80-105 pm thick compared with 

160 pm f o r ? , subol ivacea), t i gh te r appressed habi t , and a tendency to form 

marginal lobules. 

Schneider (1898) apparently described the species as having a minimum 

of 50 spores per ascus, causing Herre (1946) to erect P_. o l ivacea var. 

polyspora for the 16-24 spored mater ia l . Af ter he examined the type that 

showed mainly 16-spored asci Ahti concluded that Schneider was mistaken. 

The specimen co l lec ted during the present study lacked mature spores. 

It has been determined as M. mult ispora on the basis of the th in tha l lus 

(90 pm th ick) and the presence of some marginal lobules. Macoun's co l l ec t i on 

from Sidney possessed 16+ spores per ascus (UBC). 

MELANELIA SUBOLIVACEA (Nyl.) E s s l . , Mycotaxon 7:49. 1978. 

Parmelia subolivacea N y l . , B u l l . Torrey Bot. Club 24:445. 1897. 

Thai!us f o l i o s e ; 4 cm broad. Lobes + appressed, margins imbr icate, 

1.0-1.75 mm, lobe ends + rounded. Upper surface shiny and smooth towards 



lobe ends, du l le r and roughened towards the center; non is id ia te , esorediate; 

fuscous black to dark o l i v e . Lower surface brown, darker towards the center 

rh iz ines present, simple, brown to black. 

Apothecia lamina l , 2.0-3.5 mm wide. Thal l ine margin even. Disc shiny, 

l i gh te r brown than the t h a l l u s , concave. Hymenium 50-60 um high; paraphyses 

coherent; epithecium brownish. . Spores 8 per ascus, hya l ine, s imple, ovoid 

to subglobose, 8-11 X 6-8 pm. 

Spot Tests: K-, C - , KG-, P- . 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Cornus n u t t a l i i . 

Selected Specimen: B i rd & B i r d , 23791 (CAL), 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, not 

co l lec ted during the present study, one co l l ec t i on by Bird & Bird (1973) 

from Sal tspr ing Island in the southern part of the CDFD subzone. 

World D is t r i bu t i on : western North America-eastern North America-Europe 

(Canary Islands) d is junc t ; in eastern North America found only in Michigan; 

concentrated in western North America (Ess l inger , 1977b). 

Remarks: According to Ahti (1966) M. subolivacea i s unusual in i t s 

wide choice of cor t ico lous substrata that include not only many deciduous 

trees but a lso a var iety of con i fe rs . 

M. ol ivacea (L.) Ach. i s very s im i la r to M. subolivacea and may be 

dist inguished by i t s P+ red medulla. M. ol ivacea is known from Alaska and 

eastern North America, being replaced in the southern to middle parts of 

western North America by f_. suboli vacea. Many ear ly North American f lo ras 

recognized only the one species, M. o l i vacea. 

The specimen c i ted in Bird & Bird (1973) has been examined (CAL-23791) 

and is indeed 8-spored. 



MENEGAZZIA Mass. 

Thallus f o l i o s e ; lobes in f la ted (hol low), e longate- l inear , with per

forat ions through the upper sur face; upper surface l i gh t coloured, lower 

surface b lack; rh iz ines lack ing . 

Ascocarp an apothecium, sess i l e to s t i p i t a t e . Thal l ine margin present, 

wel l-developed. Spores 2-4(-8) per ascus, hya l ine, th ick -wa l led , often 

large. 

Cort icolous and saxicolous. 

The genus Menegazzia is concentrated in the Southern Hemisphere. 

There i s one local species. 

References: Santesson (1943). 

MENEGAZZIA TEREBRATA (Hoffm.) Mass., Neag. L i c h . : 3 . 1854. 

Lobaria terebrata Hoffm., Deutschl. F lora:151. 1796. 

Parmelia pertusa Schaer. , L i ch , Helvet. S p i c i l . , sect . 10:457. 1840. 

Thailus f o l i o s e ; o rb icu la r , up to 6 cm broad. Lobes 1-2 mm wide, 

hol low, dichotomously branched, contiguous, s l i g h t l y f l a t tened , usual ly 

appressed but occasional ly s l i g h t l y free and imbricate. The upper surface 

shiny, smooth; with sma l l , infrequent perforat ions into the medullary 

cav i t y , up to 1 mm wide, mid-lobe; sorediate, soredia in s t i p i t a t e so ra l i a 

which may break open cen t ra l l y creat ing a hole into the medullary cav i t y , 

margins of so ra l i a re f lexed, covered in granular sored ia ; pale green, pale 

yel lowish green, pale yel lowish glaucous. Lower surface rugose, b lack, 

browning at the lobe ends, v i s i b l e from above as a black margin along the 

lobe s ides. Rhizines absent. 



Apothecia not observed. According to Smith (1918) the apothecia are 

up to 4 mm wide; d isc reddish brown; the margin en t i re or crenulate, prom

inent; spores 2-4 per ascus, very la rge, 45-60 X 22-29 um. According to 

Hillmann (1936) the margin i s also sometimes sorediate; asci and spores 

usual ly poorly developed; the spores 2, seldom 4, per ascus, th ick -wa l led . 

Spot Tests: none. 

Substratum/Habitat: co r t i co lous ; on deciduous trees espec ia l ly Alnus. 

Selected Specimens: 2166, 3631. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone, espec ia l l y toward the southern par t ; present in the adjacent 

zones; l o c a l l y not as abundant nor as large as seen on the adjacent B r i t i s h 

Columbia mainland (Lynn Canyon, Stave Lake, Br idal Ve i l F a l l s ) . 

World D is t r i bu t i on : ten ta t ive ly western North America-eastern North 

America-Europe-eastern Asia (Japan) d is junc t ; according to Ozenda & Clauzade 

(1970) i t i s present in the boreal-, and mountainous regions of the Northern 

Hemisphere; also reported from Argentina (Grass i , 1950) in the Southern 

Hemisphere. 

Remarks: M. terebrata, espec ia l l y small thai 1i 9 can resemble appressed 

forms of Hypogymnia physodes. The perforat ions of the upper surface of the 

Hypogymnia can be used to separate;the two species i f soredia are absent 

in the young thai 1 i . 

MICAREA Fr. em Hedl. 

Thallus crustose; granulose to verruculose, with or without soredia. 

Ascocarp an apothecium, completely lacking both proper and t h a l l i n e 

margin, or proper margin only present i n i t i a l l y and then quickly excluded. 
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Paraphyses s lender, branching and anastomosing, very coherent with abundant 

hymenial j e l l y . Asci shor t , th ick-wal led with an IKI+ blue external layer 

and simple tho lus. Spores 8 per ascus, hya l ine, simple to several septate. 

Cor t ico lous , l i gn i co lous , sax ico lous, and terr icolous-humicolous. 

Micarea i s composed of species formerly considered part of Lecidea, 

C a t i l l a r i a , and Bac id ia . 

References: Vezda & Wirth (1976), Poelt & Ve'zda (.1977). 

1. Spores 3-septate M. PELIOCARPA 

1. Spores simple and/or 1-septate 2 

2. Saxicolous 3 

2. Cort icolous 4 

3. Ascocarp black; hymenium blue-green M. SYLVICOLA 

3. Ascocarp white to ye l l ow ish ; hymenium hyal ine • M. c f r . LITHINELLA 

4. Epithecium pigmented sordid dark (brown-) 
b lack, C+ rose, K+ purple-red (quick) M. DENIGRATA 

4. Epithecium hyaline to granulose golden 
brown, C - , K- or hymenium K+, C+_ purpl ish 
(slow) in only parts of ascocarp 5 

5. Ascocarps 0.1-0.3 mm wide, rap id ly becoming 
convex-hemispherical M. PRASINA 

5. Ascocarps 0 .3 -0 .7 ( - l .0 ) mm wide, remaining plane or 
shield-shaped and then becoming undulate, tuberculate 
+ confluent M. GLOBULARIS 

MICAREA DENIGRATA (Fr . ) Hed l . , B ih . K. Sv, Vet. Adad. Hand!.18(3);19. 1892. 

Biatora denigrata F r . , Kg l . Vetensk.-Akad. Nya Handl.:265. 1822. 

Thallus crustose; varying from wel l-developed, grouped, smooth verr.ucae 

to scant granules + disappearing into substratum; dark grey to yel lowish 

grey. 
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e 23 Selected spores of Micarea, Opegrapha, P h l y c t i s , Por ina , 
and Pyrenula. Col lec t ion numbers of specimens are given in 
brackets. 

A. Micarea g lobular is (2640) 

B. Micarea pel iocarpa (5416) 

C. Micarea prasina (4049) 

D. Opegrapha ochrocheila ( i ) spore ( i i ) pycnospores (5420) 

E. Opegrapha pu l i ca r i s (817) 

F. Ph lyc t i s speirea (4136) 

G. Porina ch lo ro t i ca (465) 

H. Porina guentheri (5080B) 

I. Pyrenula occidental is (Macoun specimen, UBC-L7609) 





Apothecia scattered to often grouped, broadly adnate, 0.2-0.5 mm wide. 

Proper margin absent. Disc + sh iny, plane to often s l i g h t l y convex, often 

s l i g h t l y tuberculate and conf luent; mottled tan/black with black predom

inat ing or en t i re l y blackened. Hypothecium hyaline to fu lvous; epithecium 

pigmented sordid grey-brown or b lack i sh ; hymenium 30-35 um high; paraphyses 

branched, coherent. Spores 8 per ascus, hyal ine, 1-septate or sometimes 

simple intermixed, e l l i p s o i d , c e l l s equal or one narrower and longer, 

s t ra ight or curved, 8-11(-13) X 2.5-3 um 

Spot Tests: tha l lus C+ bright orange (on well-developed t h a l l i ) ; e p i 

thecium K+ immediately br ight v i o l e t , C+ reddish extending down into hymen-

i jm. 

Substratum/Habitat: l ign ico lous and co r t i co lous ; co l lec ted once on a 

fence post with Cladonia macilenta and Lecidea u l ig inosa and once at the 

base of Pseudotsuga. 

Selected Specimens: 1276B, 6456. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, both 

specimens co l lec ted in the southern part of. the CDFD subzone; not co l lec ted 

in adjacent zones. 

World D is t r i bu t i on : circumtemperate (Ozenda & Clauzade, 1970); f i r s t 

reported from North America from South Dakota and Wyoming (Wetmore, 1968). 

Remarks: One co l l ec t i on with a wel l-developed, C+ tha l lus keys out to 

C a t i l l a r i a spodiza (Nyl.) Zahlbr. in Ozenda & Clauzade (op. c i t . ) . Hawks

worth et a l . (1980) included C_. spodiza in Micarea denigrata. 

MICAREA GLOBULARIS (Ach. ex Nyl . ) Hed l . , B ih . K. Sv. Vet. Akad. Handl. 18, 

a fd .3 , no.3:88. 1892. 

Lecidea g lobular is Ach. ex N y l . , L i ch . Scand.:202. 1861. 

Micarea mi s e l l a (Nyl.) Hed l . , B ih . K. Sv. Vet. Akad. Handl. 18, a fd .3 , 



no*3:88. 1892. 

Lecidea asserculorum sensu Th. F r . , non Ach. 

Thallus crustose; scant to well-developed on the same t h a l l u s ; of 

scattered minute granules that break down to form a l i t t l e to abundant 

soredia ; pale yel lowish grey to yel lowish green. 

Apothecia abundant, + scat tered, broadly adnate, not cons t r i c ted , 

0 .3 -0 .7 ( - l . 0 ) mm wide. Proper margin absent or present only i n i t i a l l y , 

quick ly excluded. Disc commonly somewhat i r r egu la r , very s l i g h t l y convex 

(shield-shaped), undulate, sometimes becoming confluent and tuberculate with 

age (=largest apothecia); i n i t i a l l y tan, quickly becoming mottled tan-grey-

black with tan pers is t ing longest toward the margins. Hypothecium hyaline 

to fu lvous; epithecium hyal ine to pale sordid grey, pigmented ( in darker 

apothecia); hymenium fu lvous, 50-55 um high, Paraphyses branched, t i gh t l y 

coherent. Spores 8 per ascus, hya l ine, narrowly e l l i p s o i d to oblong-

e l l i p s o i d , s t ra igh t , mainly (or only) s imple, occasional ly a few 1-septate, 

9-12 X 3-4 pm (see Figure 23). 

Spot Tests: tha l lus K+ fa in t ye l low, KC-, C - , P - ; hymenium K+ purple 

(slow, colour pers istent only in parts of apothecium squash), C+ purple 

( l i ke K react ion) . 

Substratum/Habitat: co r t i co lous ; co l lec ted once on old trunk bark of 

Thuja. 

Selected Specimen: 2640. 

Local Abundance and D is t r i bu t i on : rare ; d i s t r i bu t ion poorly known, 

co l lec ted once on Denman Island in the northern part of the CDFD subzone; 

not co l lec ted in the adjacent zone. 

World D is t r i bu t i on : circumboreal (.?); in North America reported from 

Michigan (Har r is , 1977) and Ca l i f o rn i a (Tucker & Jordan, 1978). 

Remarks: M. g lobular is i s very s im i l a r to M. pras ina, the local spec i -



mens d i f f e r i ng from the former in the i r possession of larger ( v i s i b l e to 

the naked eye) ascocarps that are shield-shaped for a long time before they 

become undulate or tuberculate. 

MICAREA c f r . LITHINELLA (Nyl.) Hed l . , B ih . Dgl. Svensk. Vetensk.- Akad. 

Handl. 18, a fd . B, no. 3:78,83,97. 1892. 

Lecidea l i t h i n e l l a N y l . , Flora 63:390. 1880. 

Thallus crustose; from t h i n , scattered granules to continuous, th i ck , 

and rimose-cracked; l i gh t ye l lowish grey to l i gh t yel low tan. 

Apothecia common, abundant, scattered to sometimes grouped and con

f luen t , 0.1-0.3 mm wide. Proper margin not observed. Disc adnate, not 

cons t r i c ted , usual ly s l i g h t l y i r regu la r or occasional ly round, plane to 

usual ly convex, in some cases becoming a l i t t l e tuberculate; white to l i gh t 

ye l low ish . Hypothecium hyal ine; hymenium 30-50 pm high, +_ hya l ine; epi thec

ium hyal ine; paraphyses strongly coherent, barely v i s i b l e , in K0H slender, 

anastomosing. Spores 8 per ascus, e l l i p s o i d , ovoid, hya l ine , simple to 

sometimes 1-septate, 6-8 X 2.5-3 pm. 

Spot Tests: tha l lus K-, C - , KC-, P - , IK I - ; hymenium K-, C - , IKI+ blue. 

Substratum/Habitat: sax ico lous; co l lec ted once on sandstone and once 

on a loose cobble, both times with Hu i l i a c rus tu la ta . 

Selected Specimens: 2760, 3135B. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once each on Hornby Island and Thetis Island in the CDFD subzone; 

not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : ten ta t ive ly western North America-Europe d is junc t ; 

Ozenda & Clauzade (1970)reported- M . l i t h i n e l l a from Sweden and central Europe. 

Remarks: Vezda & Wirth (1976) described M. l i t h i n e l l a as having a K+ 

purple hymenium and s l i g h t l y darker apothecia. Ozenda & Clauzade (.1970) 



described the apothecia as d i r t y yel low to brownish red. The local material 

has a de f i n i t e l y K- thecium and very l i gh t apothecia but otherwise is very 

close to M. I i t h i n e ! l a . M. bauschiana (Koerb.) V. Wirth & Vezda has a K-

thecium but larger spores (6.5-12 X 3.5-5 pm) and a reddish, s c a l y - i s i d i a t e 

t ha l l us . This l a t t e r species has been reported from Ontario (Brodo, 1981). 

It has black to greenish brown ascocarps and a greenish grey, rimose-areolate 

to granulose t ha l l us . 

M. l i t h i n e l l a i s reported tenta t ive ly as new to the province. It i s 

not l i s t e d in Hale & Culberson (1970). 

MICAREA PELIOCARPA (Anzi) Coppins & R. Sant . , publ icat ion information not 

ava i lab le . 

B i l imbia pel iocarpa A n z i , A t t i Soc. I t a l . S c i . Nat. 9:250. 1866. 

Micarea v io lacea Hed l . , Bihang Kg. Svensk. Vetensk.-Akad. Handl.18:80, 91. 

1892. 

Micarea t r i sep ta auct. p.p. 

Thallus crustose; determinant, usual ly verruculose, occasional ly scant; 

br ight green to grey. 

Apothecia abundant, scattered to c lus tered, adnate, 0.2-0.4 mm wide. 

Proper margin t h i n , en t i r e , white, disappearing ea r l y , occasional ly not 

v i s i b l e even i n i t i a l l y . Disc plane becoming s l i g h t l y convex, white, b l u i s h , 

blue-grey to mottled black. Hypothecium hya l ine; epithecium green-blue, 

b l u i s h , to greyish (depending on apothecia co lour ) ; hymenium 45-50 pm high; 

paraphyses branched, coherent. Spores 8 per ascus, hya l ine , fus i form, 

s t ra ight to curved, 3-septate, often with a s l i gh t almost imperceptible 

cons t r i c t ion at central septum, 16-25 X 4-5 pm (see Figure 23). 

Spot Tests: tha l lus K-, C+ red, KC+ reddish, P - ; epithecium K-, C+ red. 

Substratum/Habitat: sax ico lous, co r t i co lous , l i gn i co lous ; co l lec ted on 
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sandstone, g ran i t i c rock, dr i f twood, decaying twigs on the ground, Alnus and 

Pseudotsuga branch. 

Selected Specimens: 214, 5416. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone espec ia l l y at inland s i tes but also present at maritime s i t e s ; 

also present in the adjacent zones. 

World D is t r i bu t ion : circumtemperate (Ozenda & Clauzade, 1970); in North 

America reported from South Dakota (Wetmore, 1968) and New York (Brodo, 1968). 

Remarks: M. pel iocarpa i s s im i la r to Bacidia naegel i i in the darkish 

d isc with disappearing l ight -co loured margin and fus i form, 3-septate spores. 

It d i f f e rs from the l a t t e r in the usual ly well-developed green or grey 

t h a l l u s , branched and anastomosing paraphyses, s l i g h t l y larger spores, and the 

C+ red hymenial react ion. 

Tha apothecia of M_. pel iocarpa are often described as quickly convex and 

without a margin. This produced d i f f i c u l t i e s in the i den t i f i ca t i on of the 

local saxicolous material because the l i gh t coloured margin seemed to be an 

obvious and d i s t i n c t i v e character. In the examination of a European l i g n i c o l 

ous specimen, however, the same character was noted in seveal of the young 

apothecia. 

Vezda and Wirth (1976) described the tha l lus as C+ red. One local c o l 

lec t ion was, indeed, d i s t i n c t l y C+ red but the others were C- , although the 

KC test was always + reddish, espec ia l l y with generous appl icat ion of C. 

Micarea melaena (Nyl.) Hed l . . i s known from other co l lec t ions to be pres-

esnt in the adjacent zones on Vancouver Is land. Like M. pe l iocarpa, i t s 

spores are 3-septate. However, M. melaena has t o t a l l y black ascocarps and 

a dark hypothecium that reacts K+ purple-red. 

M. pel iocarpa i s reported here as new to the province. 



MICAREA PRASINA F r . , Syst . Orb. Veg.:27. 1825. 

C a t i l l a r i a prasina (Fr . ) Th. F r . , Lichenogr. Scandin. l :573. 1874. 

C a t i l l a r i a micrococca (Koerb.) Th. F r . , Lichenogr. Scand in . l : 571.. .1874. 

Thallus crustose; of scattered minute granules (0.05 mm wide) abundant 

to only a few around apothecia, often containing abundant, hya l ine , t h i n , 

'sheets ' of c r y s t a l s ; l i gh t greenish grey to dark green. 

Apothecia abundant, + scat tered, 0.1-0.3 mm wide. Proper margin ab

sent. Disc s l i g h t l y to strongly convex; tan to more commonly mottled blue-

grey or dark g rey ish , often mottled but not completely blackened. Hypo

thecium hyaline to fu lvous; epithecium hyaline to granulose, sordid golden-

brown; hymenium (25-)40-50 um h igh, + masses of small granules; paraphyses 

few, branched, coherent. Spores 8 per ascus, hya l ine, simple and 1-septate 

(usual ly both present) , e l l i p s o i d , often with one c e l l s l i g h t l y longer and 

narrower, usual ly s t ra igh t , 8-11 X 2.5-3 um (see Figure 23). 

Spot Tests: tha l lus C - ; epithecium K-, C - ; hymenium C+, K+ purpl ish 

(af ter several seconds but p e r s i s t i n g , concentrated below the epithecium, 

usual ly in scattered portions of the ascocarp squash). 

Substratum/Habitat: co r t i co lous ; co l lec ted twice on Alnus trunk and 

once on Pseudotsuga. 

Selected Specimens: 3946B, 4027B. 

Local Abundance and D i s t r i bu t i on : infrequent; co l lec ted twice in the 

southern part of the CDFD subzone at higher elevations in land ; not 

co l lec ted in the adjacent zones. 

World D is t r i bu t ion : "cosmopolitan, but absent from the a rc t i c and 

t rop ics" (Ozenda & Clauzade, 1970); d i s t r i bu t ion uncertain. 

Remarks: M. prasina was co l lec ted only accident ly as an admixture to 



l a rger , more conspicuous crustose species. It i s l i k e l y to be much more 

common l o c a l l y than the few co l lec t ions ind ica te . 

The spores of a s ing le apothecium tend to be e i ther mainly simple or 

mainly septate but the al ternate spore type i s always present at least in 

a small percentage. Other apothecia from the same tha l lus may favour the 

al ternate combination. 

M. pasina i s reported here as new to the province. 

MICAREA SYLVICOLA (F lo t . ) Vezda & V. Wir th, Fo l ia Geobot. Phytotax.:11:99. 

1976. 

Lecidea s y l v i c o l a F l o t . , L i ch . S i l . Ex icc . no. 171. 1829. 

Thallus crustose; th inn ish , r imose-cracked, medium grey to brownish 

grey. Hypothallus absent. 

Apothecia common; scattered to grouped and confluent and then appearing 

tuberculate; 0.2-0.5 mm wide. Proper margin absent. Disc s l i g h t l y to 

moderately convex, adnate, not cons t r i c ted , + matt, surface minutely rough

ened (ve lve ty ) ; black. Hypothecium medium brown, t h i n ; epithecium green-

black; hymenium 35 pm high, par t ly to en t i re l y v i v i d green or green-blue; 

paraphyses strongly coherent. Spores 8 per ascus, hya l ine, s imple, e l l i p s o i d 

to ob long-e l l i pso id , 7-8 X 2.503.5 pm. 

Spot Tests: tha l lus not tes ted ; hymenium IKI+ yellow-orange. 

Substratum/Habi ta t : sax ico lous; co l lec ted once on sandstone with 

Trapel ia involuta. -

Selected Specimen: 1507. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once on Saturna Island in the southern part of the CDFD subzone 

at a higher elevat ion in land ; not co l lec ted in the adjacent zones. 



World D is t r i bu t i on : ten ta t ive ly western North America-eastern North 

America-Europe d is junc t ; in North America reported from Ohio and Minnesota 

(Fink, 1935). 

Remarks: M. sy l v i co l a i s reported here as new to the province. 

MICROCALICIUM Vain. 

Thallus crustose. Pa ras i t i c on l ichens or a lgae, or saprophytic. 

Ascocarp an apothecium, stalked to s e s s i l e , with a greenish mazaedium. 

Asci in chains, without hook formation. Spores non-septate when contained 

in a s c i , cont inuing ' to mature a f te r release into mazaedium un t i l 1- to 3-

(7-)septate and sp i ra l ridges formed. 

Saxicolous, co r t i co lous , and l ign ico lous l i chens . 

There is one local species. 

References: T i b e l l (.1978). 

MICROCALICIUM SUBPEDICELLATUM (Schaer.) T i b e l l , Bot. Not. 131:240. 1978. 

Cal icium subpedicellatum Schaer. , Naturwiss. Anz. A l l g . Schweiz. Ges. 

Gesammten Naturwiss. 5:35. 1821. 

Microcal ic ium disseminatum (Ach.) Vain., Lichengr. Fenn. 3:78. 1927 

Thallus crustose; i n d i s t i n c t , +_ immersed in substratum. 

Apothecia s t i p i t a t e . Stalks shor t , ca. 0.1 mm high, dark brown, 

roughened or long i tud ina l ly r idged, s tout , occasional ly very reduced. Ex

c ip le only s l i g h t l y wider than s t a l k , reduced. Spores 6-8 per ascus, simple 

oblong, l i gh t greenish with s p i r a l l y sculptured wa l l s , 5-7 X 2-2.5 urn, 

realeased ear ly to form a dark green mazaedium which i s extruded in a 

c y l i n d r i c a l shape some distance beyond the excipulum. 



Spot Tests: none. 

Substratum/Habitat: co r t i co lous ; perhaps l i chen ico lous ; co l lec ted once 

on Thuja with Chaenotheca ferruginea and Calicium adspersum. 

Selected Specimens: 3724B. 

Local Abundance and D is t r i bu t i on : ra re ; co l lec ted once in the southern 

part of the CDFD subzone; not co l lec ted in the adjacent zones. 

World D is t r i bu t ion : ten ta t ive ly western North America-eastern North 

America-Europe-eastern Asia d is junc t ; T i be l l (1978) described i t as "widely 

d is t r ibu ted in the Northern Hemisphere...temperate to northern bo rea l " , 

however, in North America i t i s reported for only B r i t i s h Columbia, Ontar io, 

and Michigan ( T i b e l l , 1975). 

Remarks: The loca l co l l ec t i on i s very d i s t i n c t i v e and despite the 

l imi ted amount of material (5 apothecia) i s obviously M. subpedicellatum. 

However, the spore measurements are smaller than those given by T ibe l l 

(1978), 11.5-15 X 3.4-4.2 um, and on the lower end of those given by Poelt 

(1969), 5-12 X 2-4 um. The spores of the local material were probably 

immature, since the spores of th is species continue to mature af ter release 

into the mazaedium, eventual ly becoming 1- to 3-septate. 

MYCOBLASTUS Norm. 

Thal lus crustose; smooth to verruculose. 

Ascocarp an apothecium. Proper margin present but usual ly quickly 

excluded. Disc dark brown to commonly b lack, convex, tuberculate, and 

sometimes conf luent. Asci b i tun ica te . Spores l -4(-8) per ascus, hya l ine, 

simple, th ick -wa l led , often large. 

Cor t ico lous, muscico lous- ter r ico lous. 



Anderson & Carmer (1974) stated that Mycoblastus was ascolocular and 

therefore more c lose ly related to Micarea than to Lecidea. Poelt & Vezda 

(1981) have maintained Mycoblastus in the Lecideaceae. 

Most of the local material has been made avai lab le to a student of 

Dr. C. Wetmore for a study of the genus Mycoblastus in North America. The 

treatment given here is only ten ta t i ve , pending the resul ts of that r e v i 

s ion . 

References: Anders (1929), Schauer (1965), Anderson & Carmer (1974); 

James (1971). 

1. Apothecia red-brown to b lack; spores 15-25 X 10-12 
um, 8 per ascus M. T0RN0ENSIS 

1. Apothecia b lack; spores 50-100 X 30-40 um, 
1-2 per ascus 2 

2. Hypothecium with a blood-red layer ; 
spores 75-100 X 35-40 um, 1/ascus M. SANGUINARIUS 

2. Hypothecium hya l ine; spores 
55-65 X 30-38 pm, 2/ascus M. AFFINIS 

MYCOBLASTUS AFFINIS (Schaer.) Schauer, Lichenes Alpinus E x . , Fasc. 12, 

No. 230. 1964. 

Lecidea a f f i n i s Schaer. , Enumer. C r i t i c . L i ch . Europ.:132. 1850. 

Thallus crustose; t h i n , scurfy in places to areolate or s l i g h t l y verr

uculose; shiny; grey to yel lowish blaucous. Hypothallus absent. 

Apothecia abundant, scattered to grouped and then commonly conf luent, 

broadly adnate, 0 .7 -1 .2 ( - l .5 ) mm wide. Proper margin b lack, excluded ear ly . 

Disc convex to tuberculate, shiny, black. Hymenium 125 pm high; paraphyses 

coherent; epithecium blue-black, the blue colorat ion suffusing p a r t i a l l y 



down the hymenium; hypothecium hyaline sometimes darkening. Spores 2 per 

ascus, hyaline simple, e l l i p s o i d , 55-65 X 30-38 pm, with a d i s t i nc t e p i 

spore, 5 pm th ick . 

Spot Tests: none. 

Substratum/Habitat: co r t i co lous ; co l lec ted twice on the trunk of 

Pseudotsuga. 

Selected Specimens: 2502B, 5278. 

Local Abundance and D is t r i bu t i on : rare ; d i s t r i bu t ion poorly known, 

one co l l ec t i on on Denman Island in the northern part of the GDFD subzone, 

one co l l ec t i on in the adjacent CDFW subzone, both inland s i t e s . 

World D is t r i bu t i on : uncer ta in; reported from Europe, 'As ia septentr ion-

a l e ' (Ozenda & Clauzade, 1970), and North America (Hale & Culberson, 1970). 

Remarks: Confusion s t i l l ex is ts regarding the nature of M. a f f i n i s . 

Although Anders (1929) considered bo thM. a f f i n i s (as M. alpinus) and 

M. melinus to f a l l wi th in the var ia t ion of M. sanguinarius, Schauer (1965) 

reinstated M. a f f i n i s as the species lacking the red layer in the hypothec

ium. Indeed, two recent European f lo ras have segregated fur ther ; they rec

ognize three species in the. complex. Ozenda & Clauzade (1970) recognized 

M. a f f i n i s as lacking the red layer in the hypothecium but with spore char

acters ident ica l to M_. sanguinar ius, and M. melinus with 2 spores per ascus 

and smaller spores, plus M. sanguinarius. Poelt (1969) and Poelt & Vezda 

(1977), on the other hand, regarded M. a f f i n i s as the species with the 

smal ler , 2 spores per ascus and M. alpinus as the species s im i la r to 

M. sanguinarius, but lacking the red layer in the hypothecium. 



MYCOBLASTUS SANGUTNARIUS (L.) Norm., Nyt. Mag. Nat. 7:237. 1853. 

Lichen sanguinarius L . , Spec. P l an t . : 1140. 1753. 

Thallus crustose; th i ck , strongly verrucose, shiny; greyish or yel low

ish glaucous to pale glaucous green. 

Apothecia scattered to grouped and then conf luent, broadly adnate, not 

cons t r i c ted , (0.5-)1.0-2.0(-2.4) mm wide. Proper margin b lack, excluded 

ear ly . Disc s l i g h t l y i r regu la r in ou t l i ne , convex to tuberculate, shiny, 

black. Hymenium 150-175 um high; epithecium blue-b lack, suffusing blue 

partway down into hymenium; paraphyses coherent; hypothecium with blood-red 

layer . Spores 1 per ascus, hya l ine , ob long-e l l i pso id , simple, 75-100 X 

(33-)35-50 um, with thick epispore, 5-7 um, often th icker at the ends. 

Spot Tests: none. 

Substratum/Habitat: pr imar i ly cor t ico lous on Pseudotsuga, also one 

co l l ec t i on saxicolous on sandstone. 

Selected Specimens: 4286, 5100. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone only at higher elevat ions in land ; a lso co l lec ted in the adja

cent zones at inland s i t e s . 

World D is t r i bu t i on : (circumarct ic-)circumboreal (Thomson, 1979). 

Remarks: The".red layer in the hypothecium is the most e f f i c i e n t way to 

d is t ingu ish M. sanguinarius from M. a f f i n i s but the former a lso has one, 

la rger , oblong spore per ascus in addi t ion to commonly larger apothecia and 

a th icker t ha l l us . According to Anders (1929) M. a f f i n i s intergraded into 

M. sanguinarius. However, Schauer (1965), a f ter examining the same spec i 

men upon which Anders had made his observat ion, concluded that th is was not 

the case, and that the two species were d i s t i n c t . The l a t t e r paper a lso 



pointed out that the spores were de l ica te and that rough examination would 

cause the loss of cytoplasm and resu l t in a swel l ing of the wa l l s . With 

th is caution in mind, the two species are also though to d i f f e r in the 

thickness of the epispore. M. sanguinarius has a epispore thickness of 

5-8 pm; M. a f f i n i s has an epispore thickness of 3-5 pm (Poe l t , 1969). 

MYCOBLASTUS TORNOENSIS (Nyl.) R. Anderson, Bryologist 77:220. 1974. 

Lecidea tornoensis N y l . , Herbar. Mus. Fenn.:110. 1859. 

Thallus crustose; scur fy , occasional ly continuous but then th in and 

roughened; shiny, espec ia l l y on elevated spots, or + d u l l ; dark o l i ve 

brown to brown. 

Apothecia scattered to grouped and conf luent, broadly adnate, not 

cons t r i c ted , 0 .5 -1 ,0 ( - l .3 ) mm wide. Proper margin smooth, t h i n , concolorous 

with d i s c , excluded ear l y . Disc round to often i r r egu la r , i n i t i a l l y plane 

becoming roughly convex but often tuberculate, shiny, orange-red becoming 

var iously mottled black/red-brown to t o t a l l y black. Hymenium 75 pm high, 

hyaline to l i gh t ye l low; paraphyses simple, coherent, dark brown to orange-

brown cap i ta te ; epithecium + orange-brown; hypothecium hyaline or l i gh t 

yel low. Spores 8 per ascus, hya l ine , simple, e l l i p s o i d , 17-20(-23) X 10-12 

pm with a d i s t i n c t epispore, 1.0-2.5 pm th ick . 

Spot Tests: none. 

Substratum/Habi ta t : co r t i co lous ; pr imar i ly on Pseudotsuga, but also 

co l lec ted once on Alnus and Sa l i x sp. 

Selected Specimens: 847, 3995A. 

Local Abundance and Dis t r ibu t ion : -occas iona l ' ; scattered throughout the 

CDFD subzone at higher elevations in land ; also co l lec ted at inland s i tes 

in the adjacent zones (see Figure 24). 

World D is t r i bu t i on : probably (c i rcumarct ic-)c i rcumboreal ; in North 



Figure 24. Col lect ion s i tes of 
Mycoblastus tornoensis. 

Collections present both within the 
CDFD subzone and adjacent zones; 
in the CDFD subzone concentrated at 
higher e levat ion, in land, forested 
s i t es . 

* present 

o absent 

0\ 
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America extending southwards in the east and in the west,as far as C a l i 

forn ia (Thomson, 1979; Anderson & Carmer, 1974). 

Remarks: M. tornognsis i s regarded as a Lecidea species in many t reat 

ments (Thomson, 1979; Hawksworth et a l . , 1980) although as Hawksworth 

et a l . s ta ted, i t i s "of uncertain pos i t i on " . 

NEOFUSCELIA E s s l . 

Thallus fo l i ose to occasional ly almost crustose or sub- f ru t i cose; 

lobes short and rounded to e longate- l inear ; cor t i ca te on the upper and 

lower sur faces, upper cortex prosoplectenchymatous, HNO3+ blue-green; with 

or without i s i d e a ; soredia and pseudocyphellae absent. Lower surface r h i z -

inate or lacking r h i z i nes ; rh iz ines simple. 

Ascocarp an apothecium, lamina l , s e s s i l e . Thal l ine margin present. 

Spores 8 per ascus, e l l i p s o i d , s imple, hya l ine , th in-wal led. 

Saxicolous, occasional ly t e r r i co lous . 

Neofuscelia was formerly part of Parmelia. See that genus for add

i t i ona l comments. Neofuscelia i s c lose ly a l l i e d to Melanel ia , another seg

regate genus of Parmelia. See Ess l inger (1977b, 1978a) for a comparison 

of Neofuscelia and Melanel ia. 

There i s one local species. 

References: Essl inger (1973a, 1977b, 1978a). 

NEOFUSCELIA VERRUCULIFERA (Nyl .) E s s l . , Mycotaxon 7:53. 1978. 

Parmelia ver rucu l i fe ra N y l . , Flora 61:247. 1878. 

Parmelia g lome! l i fe ra (Nyl .) N y l . , Flora 64:435. 1881. 

Thallus f o l i o s e ; 4-7 cm broad. Lobes 0.5-1.0 mm wide, l i n e a r , appressed 



with margins imbricate. Upper surface dul l to shiny at the margins, smooth 

to very f a i n t l y r e t i cu l a t e l y ridged at the lobe t i p s ; i s i d i a t e , i s i d i a 

lamina l , rare to very dense espec ia l l y in the tha l lus center, i r r egu la r l y 

rounded in warty pustules which coalesce, eas i l y breaking or d isso lv ing into 

soredia; blackened transverse cracks in older parts of t h a l l u s ; o l i ve brown 

to fuscous black. Lower surface shiny black, browning towards tobe t i p s ; 

rh iz ines common, simple, black. 

Apothecia not observed. According to Essl inger (1977) the apothecia 

are ra re , sess i l e to short s t i p i t a t e , up to 3.5 mm wide; margin ent i re to 

weakly crenulate becoming i s i d i a t e ; spores 8 per ascus, e l l i p s o i d , simple, 

8-10 X 4.5-6 um. 

Spot Tests: K-, C- , KC+ pink, P- ; cortex HNO3+ blue-green; d i va r i ca t i c 

ac id in G.E. (narrow, hyaline c rys ta ls branching at r ight angles). 

Substratum/Habitat: saxicolous; on sandstone, conglomerate, and igneous 

rocks. 

Selected Specimens: 2748, 4115. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone at both inland and martime s i t e s ; not co l lec ted in the adjacent 

zones. 

World D is t r i bu t ion : western North America-Europe(including Asia Minor 

and North Af r ica) d is junc t ; in North America reported from Baja Ca l i f o rn ia 

north to southern B r i t i s h Columbia and east to Idaho, South Dakota, and 

Wyoming (Ess l inger , 1977b) (see Figure 68). 

Remarks: N. ver rucu l i fe ra i s eas i l y separated from the other common 

saxicolous brown Parmeliae(1ocally Melanelia g labratula and M. disjuncta) 



by the i r regu la r l y rounded and abrading i s i d i a of Neofuscelia ver rucu l i fe ra 

compared to the c y l i n d r i c a l - c o r a l l o i d i s i d i a of Melanelia g labratu la or the 

very f ine i s i d i a of M_. d is juncta . Neofuscelia verrucul i f e ra and Melanel ia  

d is juncta often occur together. 

N_. verrucul i f e ra is one of two morphologically very s im i la r species, 

the other, N_. loxodes (Nyl.) E s s l . , i s usual ly a paler brown with th icker 

and sometimes broader lobes, hollow i s i d i a and d i s t i nc t maculae. Its 

chemistry i s also d i f fe ren t . In North America the two species have very 

s im i la r ranges, occurr ing in western North America along the coast and 

extending inland to South Dakota and Wyoming. N y loxodes i s known only 

from Ca l i f o rn ia to Washington while N_. ver rucu l i fe ra ranges further north 

into B r i t i s h Columbia. 

Some nomenclatural confusion surrounds-N_. verrucul i f e ra and N_. loxodes. 

Most authors agreed that two species ex is t but various names are used. 

Dahl & Krog (1973), Laundon (1970), and Duncan (1970) used Parmelia loxodes 

Nyl . and P_. i s i d i o t y l a N y l . ; Ozenda & Clauzade (1970) and Poelt (1969) 

used P_. i s i d i o t y l a and P. g lome! ! i f e ra ; Ess l inger (1973a) used P_. loxodes 

and P_. verrucul i f e r a . Ess l inger 1 s treatment was based on an examination of 

the type specimens. For a discussion of th is problem and a complete com

parison of the two species see the l as t paper. 

The report of Parmelia substygia Rcls. •(= Melanelia substygia (Rcis. ) 

E s s l . ) from Sal tspr ing Island (Bird & B i r d , 1973) i s based on a specimen 

of N. ver rucu l i fe ra (CAL-19207). 
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NEPHROMA Ach. 

Thallus f o l i o s e ; t h a l l i of moderate to large s i z e , up to 15 cm; both 

surfaces co r t i ca te ; with or without internal cephalodia, soredia, o r i s i d i a 

greyish to brownish or yel low in one northern species. Lower surface 

smooth tomentose, with or without tuberc les. 

Ascocarp an apothecium, immersed on the margins of the lower surface, 

large. Thal l ine and proper margins both absent, or with narrow proper 

margin. Spores 8 per ascus, fus i form, 3-septate, l i gh t brown, th in-wal led. 

Saxicolous, te r r ico lous among mosses and cor t ico lous usual ly on tree 

boles or t runks; t y p i c a l l y in l i g h t l y shaded., moist, cool habi ta ts . 

References: Wetmore (1960, 1980). 

1. Medulla ye l low, K+ purple-red N. LAEVIGATUM 

1. Medulla white, K- 2 

2. Lower surface with white tubercles N_. RESUPINATUM 

2. Lower surface without tubercles N_. HELVETICUM 

NEPHROMA HELVETICUM Ach . , L ich . Univ. :523. 1810. 

Nephroma resupinatum f. helveticum (Ach.) Rabh., Deutschl. Kryptog.- Flora 

2:68. 1845. 

Thallus f o l i o s e , up to 6 cm broad. Lobes 3-5 mm wide, short l i n e a r , 

short l i n e a r , ap i ca l l y rounded, appressed with the margins free and im

br ica te . Upper surface smooth and shiny, occas ional ly pulverulent at lobe 

t i p s ; medulla white; margins toothed to lobu la te- f r inged; laminal i s i d i a 

present, rounded to f la t tened to nearly f o l i a t e ; clove brown, fuscous 



black. Lower surface densely tomentose; dark brown, l i gh te r toward the 

margin. 

Apothecia common, immersed, marginal, on the lower surface. Disc 

4-7 mm wide, var ious ly contorted, brownish. Hymenium 100 pm high; par

aphyses simple, coherent; epithecium yellow-brown. Spores 8 per ascus, 

l i gh t brown, e l l i p so id - f us i f o rm , 3-septate, s t ra igh t , 21-26 X 6-8 pm. 

Spot Tests: medulla K-. 

Substratum/Habitat: co r t i co lous ; co l lec ted twice on the trunk of 

Quercus. 

Selected Specimens: 4578A, 4965C. 

Local Abundance and D is t r i bu t i on : rare ; d i s t r i bu t ion poorly known. 

World D is t r i bu t i on : ten ta t i ve ly western North America-eastern North 

America-Europe-eastern Asia d is junct ; (Krog, 1968) described var..sipeanum as 

"borea l -sub t rop ica l , incompletely c ircumpolar"; also reported from New 

Zealand (Mart in, 1966) in the Southern Hemisphere. 

Remarks: Wetmore (1960) recognized two var ie t ies of N_. he!veticum 

' based on i s i d i a shape, tomentum, and tha l lus th ickness. Var. he!veticum 

has var iable tomentum, f la t tened i s i d i a , th in t h a l l u s , and i s pr imar i ly an 

eastern North American taxon; var. sipeanum has heavy tomentum, rounded 

i s i d i a , th ick t h a l l u s , and i s mainly a western North American species. 

The local material f a l l s within var, sipeanum. 

NEPHROMA LAEVIGATUM Ach . , Syn. L ich . :242. 1814. 

Nephroma lusitanicum Schaer. , Enumer. C r i t i c . L i ch . Europ.:323. 1850. 

Thallus f o l i o s e ; up to 11 cm broad, o rb icu la r . Lobes 2.5-7 (-12) mm 

wide, ap i ca l l y rounded, appressed but margins free and imbricate. Upper 

surface smooth, shiny; margins often fr inged by small lobu les ; medulla 



yel low to orange; clove brown, o l i ve brown, fucous b lack, occasional ly 

l i gh te r grey. Lower surface naked, smooth to wr ink led, orange-tan to 

tan. 

Apothecia common, abundant, immersed, marginal on the lower surface. 

Disc reddish brown, 3-9 mm wide, often recurved. Thin proper margin pre

sent. Hymenium 60-75 um high; paraphyses simple, coherent; epithecium 

brownish. Spores 8 per ascus, yel lowish to brown, e l l i p so id - f us i f o rm , 

3-septate, 18-22 X 5-7 um. 

Spot Tests: medulla K+ purple-red.-

Substratum/Habitat: pr imar i ly saxicolous on sandstone, conglomerates, 

and igneous rocks; also occasional ly co r t i co lous , espec ia l l y on Quercus. 

Selected Specimens: 720, 4817A. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone, but espec ia l l y common at maritime s i t e s ; present but not as 

common in the adjacent CDFW subzone. 

World D is t r i bu t ion : ten ta t i ve ly western North America-eastern North 

America-Europe-eastern Asia d is junc t ; reported by Krog (1968) as "widely 

d is t r ibu ted borea l -sub t rop ica l , suboceanic spec ies " ; in North America 

reported from Ca l i f o rn ia to Alaska in the west, and New England to New

foundland in the east (Wetmore, 1960). 

Remarks: Wetmore (1960) stated that the medulla may occasional ly be 

whi te, but the K spot test would s t i l l be pos i t ive purple. However, 

Duncan (1970) noted that the forms with a white medulla in England are K-. 

Ozenda and Clauzade (1970) stated that whatever i t s colour , the medulla 

was always K+ rose-red in co l lec t ions made in France. 



NEPHROMA RESUPINATUM (L.) Ach . , L ich . Univ. :522. 1810. 

Lichen resupinatus L . , Spec. Plant . :1148. 1753. 

Thallus f o l i o s e ; 4-7 cm broad. Lobes 5-10 (-12) mm wide, free and 

imbricate, shor t , rounded. Upper surface with hyaline hairs towards the 

margins, cen t ra l l y smooth and shiny; dark grey, brownish grey, or o l i ve 

grey. Lower surface th i ck l y tomentose, tan to brownish, thinner toward 

the margins and then usual ly wr ink led; plus shor t , white tuberc les , 

scattered among the tomentum. 

Apothecia common, immersed, marginal on the lower sur face, 3 -8 ( - l l ) 

mm wide. Disc reddish brown, var iously contorted. Hymenium 55-65 pm high; 

paraphyses simple, coherent; epithecium brownish. Spores 8 per ascus, 

l i gh t yel lowish-brown, fusiform sometimes s l i g h t l y const r ic ted at septa, 

s t ra ight to curved, 3-septate, (20-)23-30 X 5-7 pm 

Spot Tests : medulla K-. 

Substratum/Habitat: co r t i co lous ; pr imar i ly on Quercus, also once 

saxicolous on shaded, igneous rock. 

Selected Specimens: 1740, 4104. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout 

the CDFD subzone espec ia l l y at inland s i t e s , not co l lec ted in the adjacent 

zones. 

World D is t r i bu t i on : circumboreal-circumtemperate (Krog, 1968). 

Remarks: According to Wetmore (1960) i s i d i a may be present in N_. re- 

supinatum and the tubercles may be scarce and/or hidden in the tomentum. 

The tubercles were very obvious in a l l the local co l l ec t i ons . These smal l , 

white points s u p e r f i c i a l l y resemble cyphellae or pseudocyphellae, unt i l 

c lose ly examined. 



NORMANDINA Nyl . 

Thallus squamulose; round to somewhat lobed with a marginally 

raised r im; sorediate; appressed; upper cortex poorly developed, lower 

cortex absent. Phycobiont a green a lga. 

Ascocarps and pycnidia unknown. 

Cor t ico lous , occasional ly saxicolous. 

Normandina is a monotypic genus. It was formerly included in the 

Verrucar ia les on the basis of per i thec ia containing brown, 7-septate 

spores (Swinscow, 1963b). However, the f r u i t i ng structures ac tua l ly 

belong to a 1ichenicolous fungus, Sphaerulina chlorococca (Henssen, 1976). 

Poelt and Vezda (1981) have included Normandina in the Lichenes Imperfect i . 

References: Henssen (1976). 

NORMANDINA PULCHELLA (Borr.) N y l . , Ann. S c i . na t . , Bo t . , ser. 4 , 15: 382. 

1861. 

Verrucaria pu lchel la Bo r r . , Engl. Bo t . , tab. 2602, f i g . 1. 1829. 

Thal lus squamulose; 0.8-2.0(-3.2) mm wide. Squamules scattered and 

s o l i t a r y , or grouped; hor izonta l l y appressed with a narrow ra i sed , some

times cracked r im, i n i t i a l l y round becoming semi-c i rcu lar or ear-shaped; 

upper surface uneven becoming granulose sorediate towards the center, in 

larger thai 1i the soredia sometimes arranged in concentr ic r ings ; pale 

glaucous green to dark b lu ish glaucous, whiter below. 

Ascocarps not observed; not known to science. 

Spot Tests: none. 



Substratum/Habitat: co r t i co lous ; commonly on Quercus, but more 

commonly 1ichenicolous on large fo l i ose cor t ico lous l i chens , espec ia l l y 

Nephroma laevigatum. 

Selected Specimens: 4568, 4817B. 

Local Abundance and D is t r i bu t ion : infrequent; scattered throughout 

the CDFD subzone at both inland and maritime s i t e s , not co l lec ted during 

the present study in the adjacent zones, but known to be present in the 

Fog/Spruce subzone of Coastal Hemlock zone from other co l l ec t i ons . 

World D i s t r i bu t i on : (sub)tropical-temperate regions (Ozenda & Clau^ 

zade, 1970); Degelius (1935) stated i t had a "considerably wide d i s t r i b u 

t i on " both in the Northern and Southern Hemispheres; in the Southern 

Hemisphere reported from New Zealand (Mart in, 1966), Argentina (Grass i , 

1950), and Tr is tan da Cunha (Jtfrgensen, 1977). 

0CHR0LECHIA Mass. 

Thallus crustose; th in and smooth to verruculose-areolate, sometimes 

minutely f r u t i cose , or + disappearing within the substratum; with or 

without soredia or i s i d i a ; usual ly white to yel lowish grey. 

Ascocarp an apothecium, f i n a l l y s e s s i l e , often const r ic ted . Thal l ine 

margin present, often th ick and prominent. Disc p ink, ye l low, to l i gh t 

brownish, often pruinose. Paraphyses slender, branched and anastomosing. 

Spores 2-8 per ascus, simple, hya l ine, e l l i p s o i d , usual ly th in -wa l led , 

often large. 

Cor t i co lous , sax ico lous, terr ico lous-muscicolous. 



Ochrolechia i s intermediate in some respects between Lecanora and 

Pertusar ia and so i t s placement o s c i l l a t e s between the Lecanoraceae 

(Culberson & Hale, 1970; Ozenda & Clauzade, 1970) and the Pertusariaceae 

(Duncan, 1970; Poe l t , 1973; Poelt & Vezda, 1981). 

The genus Ochrolechia in North America is current ly being studied 

by I. M. Brodo and M. Dibben. The treatment given here is tentative-, pend

ing the outcome of the i r invest igat ions. 

References: Verseghy (1962), Howard (1970 - key not recommended). 

1. Cort icolous 2 

1. Saxicolous or muscicolous 5 

2. Disc epruinose; tha l lus and d isc C+ red 3 

2. Disc epruinose; tha l lus and disc C+ red 4 

3. Thallus verruculose; spores > 55 pm long; pinkish.proper margin 
often showing through tha l l i ne margin with age; usual ly 
on Pseudotsuga 0. 0REG0NENSIS 

3. Thallus +_ smooth; spores < 55 pm long; t ha l l i ne margin 
not excluded with age; usual ly on Alnus 0_. LAEVIGATA 

4. Thallus usual ly fa r inose , pure white; 
d isc C - , UV+ yel lowish 0. FARINACEA 

. .4 . Thallus not fa r inose, grey ish ; 

d isc C+red, UV- .0 . PALLESCENS 

5. Sorediate 0 . ANDROGYNA 

5. Esorediate 6 

6. Muscicolous; d isc pruinose, C- 0_. UPSALIENSIS 

6. Saxicolous; d isc C+ red, epruinose 7 
7. Thallus t h i ck l y verruculose-areolate, with convex verrucae 

that crack, becoming tar tareous; at sunny supra l i t to ra l s i tes 
0. TARTAREA 

7. Thal lus t h i n , of scattered verrucae, not tar tareous; 
shaded s i t e s , usual ly inland 0. UNKNOWN #1 
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0CHR0LECHIA ANDROGYNA (Hoffm.) A m . , Flora 68: 236. 1885. 

Lichen androgynus Hoffm., Enumer. L i ch . 56, tab. 7, f i g . 3. 1784. 

Thallus crustose; up to 10 cm broad, t h i n , smooth to verruculose, 

closely adhering to substratum; soredia common, abundant, ye l low ish , 

granular, in globose s o r a l i a ; tha l lus whi t ish grey. 

Apothecia not observed. According to Verseghy (1962) the apothecia 

are 2-4 mm wide; t ha l l i ne margin th ick and sorediate; d isc concave, pale 

b r i cK- red ; spores 30-40 X 13-22 um. 

Spot Tests : tha l lus and soredia K+ yellow (soredia ac tua l l y brownish), 

C+ red, P+ ye l lowish . 

Substratum/Habitat: sax ico lous, on sandstone and g ran i t i c rock; 

also once 'muscicolous' on Se lag ine l la w a l l a c i i . 

Selected Specimens: 1514, 2856. 

Local Abundance and D i s t r i bu t i on : infrequent; co l lec ted on the Gulf 

Islands only , in the southern part of the CDFD subzone at both exposed, 

higher elevat ions inland and less commonly at maritime s i t e s , not co l lec ted 

in the adjacent zones. 

World D is t r i bu t i on : ten ta t i ve ly circumarct ic-circumboreal in the 

Northern Hemisphere.; t y p i c a l l y reported as more widespread, i . e . circum-

arctic-circumtemperate (Howard, 1970; Thomson (1979), however, in Howard 

(op. c i t . ) i t i s mapped as not much fur ther south than the U.S.A.-Canada 

border in North America. 

Remarks:. The typ ica l form of 0. androgyna is cor t ico lous with other 

forms being muscicolous and saxicolous (Verseghy, 1962; Howard, 1970). 

Most of the local material f a l l s into f. saxorum (Oeder) Vers, which 

Verseghy (1962) l i s t e d as a European l i c h e n , although c i t i n g a co l l ec t i on 

from Labrador. 



OCHROLECHIA FARINACEA Howard, Bryologist 73: 98. 1970. 

Thallus crustose; elongated-orbicular along substratum, up to 7 cm 

broad of continuous, smoothly rounded verrucae, usual ly crowded and f a r i n - . 

ose, occasional ly scattered with pru in ia + absent; occas ional ly verrucae 

breaking down to form granulose-soredia; snowy white. 

Apothecia common, scattered to crowded, adnate, 1.4-2.0 (-2.8) mm 

wide. Tha l l ine margin th i ck , en t i r e , smooth, remaining prominent, 

+ pruinose. Disc concave becoming plane, yel low-tan to sometimes pale 

reddish, always heavi ly pruinose. Hymenium 225-250 pm high; epithecium 

brownish-grey; hypothecium hyal ine. Spores 8 per ascus, e l l i p s o i d , sim

p le , hya l ine , 50-65 X 25-33 pm 

Spot Tests: tha l lus and d isc K-, KC-, C - ; d isc UV+ yellow 

Substratum/Habitat: co r t i co lous ; pr imar i ly on Quercus. 

Selected Specimens: 2047, 2759. 

Local Abundance and D is t r i bu t ion : infrequent; scattered throughout 

the CDFD subzone espec ia l l y but not ex lus ive ly near the ocean; not c o l l e c t 

ed in the adjacent zones. 

World D is t r i bu t i on : western North American endemic; reported from 

Oregon and Washington (Howard, 1970). 

Remarks: The type specimen of 0_. far inacea has been examined. 

For tu i tous ly i t consists of a generous sized co l l ec t i on since many por

t ions have been ruined by previous 'a rea ' spot tes t ing . The spot tests 

reported by Howard, s p e c i f i c a l l y the t ha l l i ne margin P+ deep orange and 

the d isc K+ salmon pink, C+ pale pink, P+ deep ye l low, were checked and 

a l l found to be negative l i ke the local mater ia l . 

The UV+ react ion of the disc always shows in some of the discs of 

a c o l l e c t i o n , although some indiv idual d iscs may be UV-. 



According to Brodo (pers. comm.) 0. far inacea may f a l l wi thin the 

species l im i t s of 0_. szataiaensis Vers. 

P_- far inacea was reported new to the province in Noble (1978) as a 

resu l t of the present:study. 

0CHR0LECHIA LAEVIGATA (RMs.) Ve rs . , Beih. Nova Hedw. 1:86. 1962. 

Qchrolechia pallescens var. laevigata R c l s . , Ann. Bot. Soc. Zool . Bot. Fenn 

Vanamo 20(3) :9. 1944. 

Thallus crustose; often o rb i cu la r , 2.5-4.5 cm broad, smooth, cont in

uous, t h i n , with age f i ne l y cracked espec ia l l y ho r i zon ta l l y ; pale o l i ve 

grey, greenish white. 

Apothecia common, usual ly scat tered, s e s s i l e , 1.0-1.6 (-2.0) mm wide. 

Thal l ine margin th i ck , smooth to f a i n t l y cracked, prominent, p a r t i a l l y 

reduced with age. Disc concave becoming plane, f lesh to tan or pink, 

epruinose. Hymenium 250(-300) um high; epithecium grey ish ; hypothecium 

hyal ine. Spores (frequently immature or not formed) 8 per ascus, e l l i p 

soid-, hya l ine, simple, 40-50 X 18-26 um 

Spot Tests: tha l lus K-, C+ red; d isc C+ red. 

Substratum/Habitat: cort icolous.; pr imar i ly on Alnus but also occasion 

a l l y on other smooth-barked deciduous t rees. 

Selected Specimens: 1069, 2624. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout 

the CDFD subzone, present but not as common in the adjacent zones. 

World D is t r i bu t ion : western North American endemic; reported and 

described from Washington (Verseghy, 1962). 



OCHROLECHIA OREGONENSIS H. Magn., Meddel. Gtiteb. Bot. Trfldg. 13:251. 1939. 

Thallus crustose; up to 8 cm broad, + continuous, shiny to d u l l , 

very i r regu la r l y verrucose, thinner toward the margin; whi t ish grey to 

l i gh t o l i ve grey. 

Apothecia abundant, scattered to crowded, cons t r i c ted , adnate, 

(1.8-)2.0-3.2(-5.0) mm wide. Thal l ine margin th ick and smooth to th in and 

verruculose, the top edge thinning at an ear ly stage to expose parts, of 

the proper exc ip le , then p a r t i a l l y excluded with age so that proper margin 

i s d i s t i n c t l y and en t i re l y v i s i b l e . Disc concave becoming plane to 

s l i g h t l y convex, yel lowish brown to pale orange brown, s l i g h t l y uneven to 

minutely p a p i l l a t e ; occasional ly several young discs regenerating wi thin 

one old apothecium. Hymenium (275-)300-375 um high; paraphyses very 

s lender , coherent; epithecium granular, greyish to l i gh t brownish; hypo

thecium ye l low ish . Spores 8 per ascus, hya l ine , simple, i r regu la r l y 

ob long -e l l i pso id , (55-)62-75(-86) X 22-37 pm. 

Spot Tests : d isc and tha l lus (cortex) C+red; hymenium IKI+blue. 

Substratum/Habitat: co r t i co lous ; expec ia l ly on Pseudotsuga trunks, 

both 1 iv ing or dead. « 

Selected Specimens: 219, 2496. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout 

the CDFD subzone pr imar i ly at inland s i t e s ; present but not as common in 

the adjacent zones. 

World D is t r i bu t i on : western North American endemic; known from 

Ca l i f o rn ia to B r i t i s h Columbia (Magnusson, 1939a). 
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0CHR0LECHIA PALLESCENS (L.) Mass., Nuov. Ann. S c i . Nat. Bologna 7:212. 1853. 

Lichen pallescens L . , Spec. Plant . :1142. 1753. 

Thallus crustose; 2.5-6 cm broad, t h i n , smooth to verruculose; 

greyish white. 

Apothecia common, scat tered, sometimes crowded, s e s s i l e , (1 .0- )1 .3-

2.2 mm wide. Thal l ine margin th i ck , smooth, remaining prominent. Disc 

concave becoming + plane, f lesh-co loured, heavi ly scabrous-pruinose. 

Hymenium 250-275 um high; epithecium grey ish; hypothecium hyaline to 

fulvous. Spores 8 per ascus, e l l i p s o i d , hya l ine , (45-)50-65 X 22-28 um 

Spot Tests: tha l lus K-, C - , KC-; d isc C+ red. 

Substratum/Habitat: co r t i co lous ; pr imar i ly on Pseudotsuga but also 

co l lec ted from Alnus, Sa l i x s p . , and driftwood. 

Selected Specimens: 205, 5907. 

Local Abundance and D i s t r i bu t i on : occas iona l ; scattered throughout 

the Gulf Islands from Denman Island in the north of the CDFD subzone to 

South Pender Island in the southern par t , p r imar i l y , but not exc lus ive ly 

at inland s i t e s , one co l l ec t i on from the adjacent s t r i p of Vancouver I. 

s t i l l wi thin the CDFD subzone; not co l lec ted in the adjacent zones. 

World D i s t r i bu t i on : ten ta t i ve ly circumtemperate in the Northern and 

Southern Hemispheres (Ozenda & Clauzade, 1970); th is species i s often con

sidered very widespread, i . e . 'cosmopolitan' in Verseghy (1962). 

Remarks: 0_. pallescens often has been treated in a rather wide 

sense. Records of th is species from the i n te r i o r of B r i t i s h Columbia 

(Howard, 1970) have been set aside as probable mis iden t i f i ca t ions (Brodo, 

pers. comm.). The local material agrees with the concept of 0_. pallescens 

given in Verseghy (1962). 
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OCHROLECHIA TARTAREA (L.) Mass., Ricerch. Auton. L i ch . : 30 . 1852. 

Lichen tartareus L. , Spec. Plant . :1141. 1753. 

Thallus crustose; up to 8 cm broad; cen t ra l l y of t h i ck , crowded, 

shiny, globose granules, often topped with apothecia! i n i t i a l s , some

times cracking open but not sorediate, marginal ly usual ly of th inner , 

f l a t tened , sometimes scat tered, elongate, p a r t i a l l y ascendant granules; 

of f -whi te to pale o l i ve -bu f f , or ivory yel low. 

Apothecia common (but perhaps immature in local mater ia l ) , scattered 

to crowded, 1.5-2.5 mm broad. Thal l ine margin th i ck , smooth, + white 

pruinose. Disc concave becoming plane, yellow-brown, epruinose. 

Hymenium 250 pm high; epithecium grey ish; hypothecium fulvous. Spores 

8 per ascus, e l l i p s o i d , simple, hya l ine, 45-58 X 20-27 pm 

Spot Tests : tha l lus and d isc C+ red. 

Substratum/Habitat: sax ico lous; on igneous rocks in the supra l i t to ra l 

zone. . . . 

Selected Specimens: 4314, 5325. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t i on poorly known, 

co l lec ted once on Discovery Island near V i c to r i a in the southern part of 

the CDFD subzone; also once in the adjacent CDFW subzone. 

World D i s t r i bu t i on : circumboreal-circumtemperate in both hemispheres 

(Ozenda & Clauzade, 1970); montane in Europe, North America and probably 

Asia (Verseghy, 1962). 

Remarks: 0_. tar tarea used to be considered the common and abundant 

Ochrolechia in western North America. Herre (1910a) considered i t to be 

a cor t ico lous species while Howard (1950) a lso included saxicolous and 

occasional ly te r r i co lous forms as w e l l . However, Verseghy (1962), 

pointed out that 0_. tar tarea i s nearly exc lus ive ly a saxicolous species 
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with spores 36-48 X 22-27 um or, according to Ozenda and Clauzade, 20-55 

X 10-30 um. The cor t ico lous Ochrolechia species with large spores in 

western North America i s 0_. oregonensis. 

The local 0_. tar tarea has much smaller apothecia than the 2.5-5 mm 

given in Verseghy (1962) but the co l lec t ions are small and possibly 

immature. Although Verseghy (1962) l i s t e d £. tar tarea as a montane 

species Fletcher (1975a) described i t as common and widespread at maritime 

s i tes in Great B r i t a i n . 

0CHR0LECHIA UPSALIENSIS (L.) Mass., Ricerch. su l l 'Au ton . L i ch . C ros t . : 31 . 

1852. 

Lichen upsal iens is L . , Spec. Plant . :1142. 1753. 

Thallus crustose; up to 6 cm broad; smooth to nodulose or verrucose, 

shiny; white to greyish. 

Apothecia common, often abundant and crowded, adnate, 0.9-2.0(-2.2) 

mm wide. Thal l ine margin th i ck , smooth becoming s l i g h t l y s t r i a t e . Disc 

concave becoming plane, white, pale yellow or sometimes orange, heavi ly 

pruinose to granulose. Hymenium 275-300 um high; paraphyses simple, 

ap i ca l l y coherent; epithecium dark grey with pruin ia granules; hypothecium 

ye l low ish . Spores 8 per ascus, hya l ine , e l l i pso id -ob long , s imple, 

38-70(-82) X 30-42 um. 

Spot Tests : tha l lus and disc K-, C - , P-. 

Substratum/Habitat: muscicolous, or often growing on Se lag ine l la  

w a l l a c i i and often extending onto adjacent s o i l or rock. 

Selected Specimens: 4072, 5115. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout 

the CDFD subzone as exposed, higher elevat ions in land , present but not as 
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common in the adjacent zones (see Figure 25). 

World D is t r i bu t i on : c i rcumarct ic-a lp ine (Thomson, 1979) in the 

Northern Hemisphere; also reported from the Falkland Islands (Grass i , 1950) 

in the Southern Hemisphere. 

OCHROLECHIA UNKNOWN #1 

Thal lus crustose; varying f rom.th in, scattered verruculose granules 

to moderately t h i ck , nearly continuous, verruculose c rus t ; matt; pearly 

grey. White hypothallus occasional ly present at margin. 

.. , Apothecia scarce to abundant, usual ly scat tered, adnate, moderately 

cons t r i c ted , 1.2-2.5 mm wide. Thal l ine margin smooth, very th ick and 

prominent i n i t i a l l y , s l i g h t l y reduced with age, not excluded or p a r t i a l l y 

excluded although occas ional ly r a d i a l l y cracked. Disc round, concave 

becoming plane, + papi l lose sur face; pale yel lowish brown, epruinose. 

Hyothecium hyal ine; hymenium 225-325 pm high, hya l ine , t ha l l i ne margin + 

containing masses of small c rys ta ls between cortex and i r regu la r a lgal 

layer . Spores (6-) 8 per ascus, hya l ine, simple, e l l i p s o i d , 48-70 X 

21-35 pm. 

Spot Tes ts : tha l lus (cortex) and disc C+ red. 

Substratum/Habi ta t : sax ico lous; almost exc lus ive ly on sandstone 

(HC1-) in shaded or p a r t i a l l y shaded loca i tons , occas ional ly on con

glomerate. 

Selected Specimens: 941, 4563. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout 

the CDFD subzone espec ia l l y , but not exc lus i ve l y , at inland s i t e s ; not 

co l lec ted in the adjacent zones. 

World D is t r i bu t i on : unknown. 





510 

Remarks: This un ident i f ied Ochrolechia species is character ized by 

the t h i n , continuous to often effuse tha l lus and i t s shaded, inland 

habi tat . The small apothecia would also appear d i s t i nc t i ve since they 

never reach the measurements given in Verseghy (1962) for 0_. tar tarea 

(2.5-5 mm), however, what i s considered to be CL tar tarea among the local 

material also has smaller apothecia although they appear immature. The 

primary di f ference between the local 0_. tar tarea and 0. unknown #1 is the 

better developed tha l lus of the former, which i s composed of very convex 

granules that eventual ly crack and become rather tar tareous, plus a 

rather d i s t i n c t i v e yel low-buff co lo ra t ion . The di f ferences may be a 

resu l t of extremes of substratum and inso la t i on . 0_. ta r ta rea , l o c a l l y 

has been co l lec ted only on hard igneous rocks in the exposed supra l i t t o ra l 

zone. The unident i f ied species grows more commonly on sandstone, the 

f r i ab l e nature of which might disrupt and th in the t h a l l u s , and shade, 

which may produce a;>paler t ha l l us . 

Verseghy (1962) described a species, 0_. apiculata Ve rs . , which is 

very s im i l a r to 0_. t a r ta rea , from which i t d i f f e rs in the granulose 

t h a l l u s , smaller apothecia with pruinose d i s c , and th i ck -wa l led , apiculate 

a s c i . The type is the only specimen l i s t e d . It is given as "Nordamerika: 

Kanada:Jitahi Bay, near Wel l ington; at 2 m above sea l e v e l . ( H . A l l e n , 

1835), Herb, of the P lant . Research Stat ion Palmerston North, New Zealand, 

sub. 0_. ta r ta rea" . Despite the obvious disc and ascal di f ferences of 

0_. apicu lata from the local material i t s type l o c a l i t y was curious as 

Wellington near Nanaimo was producing coal by the mid 1800's although not 

as ear ly as 1835. However, there are also several Wellingtons on the east 

coast of Canada, none apparently with a J i t a h i Bay (which could- be a loca l 

name). An attempt was made to check the type label but the specimen 
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could not be located at W. Af ter much considerat ion, and weighting . 

towards the co l l ec to r (a well-known New Zealand co l lec to r ) and o r ig ina l 

herbarium, i t was concluded that there was a strong p o s s i b i l i t y that the 

type l o c a l i t y was ac tua l l y T i tah i Bay, near Wel l ington, New Zealand. 

Two of the specimens contain rock framgents and.the apothecia . 

show portions of the proper margin through the t ha l l i ne margin. They 

do not appear to agree with the majority of the c o l l e c t i o n s ; they may 

represent a d i f fe rent species but only fragments are present. More 

material is required for study of the anomalous co l l ec t i ons . 

OPEGRAPHA Humb. 

Thal lus crustose; sometimes + disappearing into the substratum. 

Phycobiont a green alga (Trentepohl ia). 

Ascocarp a l i r e l l i f o r m pseudothecium, immersed to s e s s i l e , round 

to usual ly markedly elongate, simple to branched, s t ra ight or f lexuous. 

Proper exc ip le carbonaceous. Paraphyses branched, anastomosing, coherent. 

Asci b i tun ica te , IKI- . Spores 8 per ascus, e l l i p s o i d to fus i form, 1- to 

several transverse septa, usual ly hyal ine or sometimes brownish. 

Cor t i co lous , l i g n i c o l o u s , or saxicolous. 

References: Redinger (1936-38), Poelt (1969). 

1. Spores 5-septate 

1. Spores 3-septate 

0. PULICARIS 

2 
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2. Pycnidia and/or apothecia with an orange-
brown p ru in ia , K+ red; pycnospores 13-18 um long 

0. 0CHR0CHEILA 

2. Pycnidia and apothecia without p ru in i a , K-; 
pycnospores 4-5 um long 0_. HERBARUM 

OPEGRAPHA HERBARIUM Mont., Archiv. Botan. 2:302, tab. 15, f i g . 1. 1833. 

Opegrapha betul ina Sm., Engl. Bo t . , tab. 2281. 1811. 

Thal lus crustose; continuous, smooth, t h i n , sometimes +_ immersed 

below the upper dead co r t i ca l c e l l s of substratum; whi t ish grey to f a i n t 

l y ye l lowish grey. 

Pseudothecia common, abundant, scattered to crowded, sometimes + 

a l igned, sometimes +_ in te rsec t ing , s t ra ight to curved, l i r e l l i f o r m , 

0.6-1.6(-2.5) mm long, 0.1-0.3 mm wide. Remnants of old pseudothecia 

often present, degraded to substratum l e v e l . Proper margin b lack, car 

bonaceous, at f i r s t rounded and c losed , f i n a l l y separating to expose 

d i sc . Disc plane, black, epruinose. Hypothecium dark brown; epithecium 

dark brown; hymenium 65-75 urn high. Spores 6-8 per ascus, hya l ine, 

3-septate, i r regu la r e l l i pso id - fus i f o rm with one of the middle c e l l s 

enlarged, 18-22 X 5-7 um. 

Pycnidia common, b lack, +_ immersed; pycnospores hya l ine , 

c y l i n d r i c a l , 4-5 X 1 um. 

Spot Tests : upper hymenium IKI.+ b l u i sh , lower hymenium IKI+ yel low-

orange. 

Substratum/Habitat: cor t ico lous and l i gn i co lous ; co l lec ted on a 

wide var iety of trees including Quercus, Alnus, and Juniperus scopulorum 

plus driftwood and p i l i n g s . 

Selected Specimens: 3084, 3803. 



Local Abundance and D i s t r i bu t i on : infrequent; scattered throughout 

the CDFD subzone at maritime s i t e s , also co l lec ted in the adjacent zones 

at a maritime s i t e . 

World D is t r i bu t i on : ten ta t i ve ly western North America-Europe d i s 

junct ; in North America reported from Ca l i f o rn ia (Fink, 1935; Tucker & 

Jordan, 1978). 

Remarks: The co l lec t ions on driftwood and p i l i ngs had thinner 

t h a l l i but otherwise appeared the same as the cor t ico lous specimens. 

Because of the l ign ico lous substratum these specimens would key to 

0_. protuberans Zahlbr. (Redinger, 1936-38; Poe l t , 1969) in European 

f l o r a s . 

OCHROLECHIA OCHROCHEILA N y l . , Flora 48: 212. 1865. 

Thal lus crustose; t h i n , smooth, continuous, sometimes +_ immersed 

below dead outer layer of substratum; greyish-white. 

Pseudothecia common,.abundant, scattered to very crowded, s e s s i l e , 

s t ra ight to curved, l i r e l l i f o r m , 0.6-1.5 mm long, 0.2-0.3 mm wide. 

Margins black, carbonaceous, i n i t i a l l y rounded and c losed, then separat

ing and th in . Disc brownish to b lack, plane. Disc and/or upper edges 

of margins l i g h t l y to heavi ly orange-brown pruinose, occasional ly absent. 

Hymenium 50-60 pm high; epithecium golden brown; hypothecium brown. 

Spores 8 per ascus, hya l ine, i r regu la r e l l i p s o i d with one of the center 

c e l l s enlarged, 3-septate, 13-15 X 4-5 pm (see Figure 23). 

Pycnidia common, scat tered, b lack, p a r t i a l l y immersed, sometimes 

covered in pru in ia l i k e the apothecia; old pycnidia degraded to 

blackened p i t s ; pycnospores hya l ine , ac icu la r with one end s l i g h t l y 

narrower, f a i n t l y 1- to 2-septate, 13-18 X 1 pm. 



Spot Tests: pruin ia on apothecia and pycnidia K+ red-purple; 

epithecium and hypothecium IKI+ b lue, lower hymenium IKI+ orange-yellow. 

Substratum/Habitat: cor t ico lous and l i gn i co lous ; co l lec ted once 

each on driftwood and Quercus. 

Selected Specimens: 2728, 5420. 

Local Abundance and D i s t r i b u t i o n : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once on Hornby Island in the northern part of the CDFD subzone 

also one co l l ec t i on in the adjacent zones also at a maritime s i t e . 

World D i s t r i bu t i on : western North America-Europe d is junc t ; not 

l i s t e d in Hale and Culberson (1970). 

Remarks: Redinger (1936-38) described the pycnospores of 0_. ochro-

che i la as 10-12 X 0.7 um and Ozenda and Clauzade (1970) and Poelt (1969) 

followed or agreed with him. The larger pycnospores of the local co l l ec 

t ions agree more with those of 0_. rufescens Sandst. , which is known to 

occur in the Queen Charlotte Island (Lichenes Canadensis Exs iccat i No. 

136), however, the small spores, p ru in ia , and the K+ spot tes t of the 

exc ip le rather than the tha l lus agree with the descr ipt ions of 

0. ochrochei la. Hawksworth et a l . (1980) treated 0_. rufescens as a 

synonym of 0_. ochrochei la. 

0_. ochrochei la is reported here as new to the province. 

OPEGRAPHA PULICARIS (Hoffm.) Schrad. , L i ch . Univ. :251. 1810. 

Lichen pu l i ca r i s Hoffm., Enumer. L i ch . 14, tab. 3, f i g . 2 , f . 1784. 

Thallus crustose; smooth sometimes with scattered white c r y s t a l s , 

sometimes below the dead outer c e l l layer of the substratum; grey ish-

white. 

Pseudothecia common, abundant, scattered to crowded, s t ra igh t , 



curved, or angled, 1 i re l1 i fo rm, 0 .7 -1 .3 ( - l .7 ) mm long, 0.3-1.5 mm wide 

with ends + rounded. Margins black,' carbonaceous, separating ear ly to 

expose the d i s c , becoming +_ inconspicuous except at the ends. Disc 

plane, epruinose, brown to reddish black or black. Hypothecium l i gh t 

brown; epithecium l i gh t brown; hymenium 60-75 um high. Spores 8 per 

ascus, hya l ine, i r regu la r l y fusiform with one or both mid-ce l ls enlarged, 

5-septate, 20-24 (-27) X 6-7 um (see, Figure 23). 

Pycnidia black, p a r t i a l l y sunken, common; pycnospores hya l ine, 

c y l i n d r i c a l , 3-4 X I um. 

Spot Tests : hymenium IKI+ yellow-orange. 

Substratum/Habitat: co r t i co lous ; exc lus ive ly on Quercus. 

Selected Specimens: 817, 4588. 

Local Abundance and D i s t r i bu t i on : occas iona l ; scattered throughout 

the CDFD subzone at inland s i t e s ; not co l lec ted in the adjacent zones. 

World D i s t r i bu t i on : uncerta in; described as "more or less 

cosmopolitan" by Ozenda and Clauzade (1970). 

Remarks: 0_. pu l i ca r i s f a l l s wi thin the 0_. var ia complex. This 

complex varies in the width, length, and shape of the pseudothecia, d i s 

play of the d i s c , presence of p ru i n i a , reaction of the hymenium to IKI , 

and the shape of the spores. The separation of the various species i s 

far from c lea r -cu t . 

PANNARIA Del . 

Thallus squamulose to f o l i o s e ; cor t ica te on the upper sur face, 

lower surface eco r t i ca te ; with or without soredia or i s i d i a ; dark brown 

to b lu i sh . Black hypothallus often present. Phycobiont a blue-green 
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a lga , Nostoc or Scytonema. 

Ascocarp an apothecium, eventual ly s e s s i l e , laminal . Thal l ine 

margin present, occasional ly only a proper margin present. Spores 8 per 

ascus, simple, hya l ine, f us i f o rm-e l l i p so id , often with a d i s t i nc t and 

sometimes ornamented epispore. 

Cor t ico lous, sax ico lous, t e r r i co l ous , muscicolous. 

Pannaria i s often res t r i c ted to species possessing a t ha l l i ne 

margin, those with a proper margin are then referred to Parmel ie l la . 

Jdrgensen (1978) stated that the presence or absence of a t ha l l i ne margin 

i s not a r e l i ab le character to separate the two genera. J0rgensen refrained 

from an exact de f in i t i on of Pannaria, Parme l ie l l a , or Psoroma, pending 

study of the non-European species. Two of the loca l species lack a ; 

t ha l l i ne margin, but fo l lowing J0rgensen they are included in Pannaria 

although Hawksworth et a l . (1980) s t i l l l i s t e d such species in Parmel ie l la . 

References: Tavares (1965), Weber (1965), J0rgensen (1978). 

1. Sorediate P_. MEDITERRANEA 

1. Esorediate : . . 2 

2. Thal l ine margin d i s t i n c t l y present 3 

2. Thal l ine margin absent; proper margin present 4 

3. Terricolous-muscicolous . . P . PEZIZOIDES 

3. Cort icolous P. LEUCOSTICTOIDES 

4. Squamules deeply c renate-d ig i ta te ; margins con
colorous with rest of lobe; usual ly co r t i co lous . .P_. SAUBINETII 

4. Squamules dentate; lobes brown with margins and nodules 
white(-blue) f e l t e d ; saxicolous usual ly in the supra
l i t t o r a l . zone P. MARITIMA 



PANNARIA LEUCOSTICTOIDES Oh lss . , Bryologist 76: 379. 1973. 

Thallus squamulose-fol iose ; o rb i cu la r , 1.0-1.6(-2.4) cm broad. 

Centra l ly composed of small squamules with nodules, +_ ra i sed , crenulate 

margins, often broken up into areo les ; marginal ly lobed, with lobes 

1.5-3.0 mm long, 0.5-1.0 mm wide, s l i g h t l y ascending, edges + pruinose, 

margins and young lobes and nodules wh i te - fe l ted ; dark grey with lobes 

a p i c a l l y blackened, and squamules +_ browning to buf f , nodules l i gh te r 

coloured. Lobes l i gh t coloured below. Hypothallus b lack, extending 

beyond lobes, conspicuous, t h i c k , often appearing almost rh i z ina te . 

Apothecia common, often crowded towards the middle, 0.7-1.6 mm 

wide. Thal l ine margin conspicuous, whitened, crenulate. Disc concave, 

becoming plane or sometimes convex, shiny, red-brown to darkening. 

Hymenium 110-125 um high; paraphyses simple, coherent at the apices; 

epithecium (gold-)brown. Spores 8 per ascus, un ise r ia te , hya l ine , 

subglobose to e l l i p s o i d , often ap i ca l l y pointed, simple, 12-18 X 8-10 um. 

Spot Tests : hymenium IKI+ blue-green turning orange in . th inner 

sect ions. 

Substratum/Habitat: cor t ico lous on deciduous t rees , pr imar i ly 

Quercus,.sometimes overgrowing other epiphyt ic 1ichens. 

Selected Specimens: 3009, 5156. 

Local Abundance and D i s t r i bu t i on : infrequent; scattered throughout 

the CDFD subzone pr imar i ly but not exc lus ive ly at inland s i t e s ; not 

co l lec ted during the present study from the adjacent zones but known from 

other studies to be present there. 

World D i s t r i bu t i on : western North American endemic; described from 

B r i t i s h Columbia, also reported from Ca l i f o rn ia (Ohlsson, 1973). 



Remarks: P_. leucost ic to ides i s separated from P_. l eucos t i c ta , an 

eastern North America-Europe-southeast Asia spec ies, according to Ohlsson 

(1973) by the non-apiculate espispore and the presence of at ranor in. 

Jorgensen (1978) pointed out that P_. leucost ic to ides i s eas i l y d is t ingu ish 

ed from the other species, even in the f i e l d , by i t s white scabrid to 

pruinose lobes that give the tha l lus a b lu ish colour. He agreed with 

Ohlsson on the d i s t i n c t i v e lack of an apiculate epispore in the loca l 

species. However, some of the local material did indeed have apiculate 

spores. This point requires further study. 

Ohlsson (1973) mentioned that £. leucost ic to ides lacked the 

c rys ta ls found on the lobes of P. leucos t ic ta but J 0 r g e n s e n (1978) suggest 

ed that th is i s a resul t of the newness of the P_. leucost ic to ides c o l l e c -

t i ons , and believed that the c rys ta ls probably w i l l develop as the herbar

ium material ages. J 0 r g e n s e n (1978) also reported the hymenial react ion 

with IKI is pos i t ive blue-green, rap id ly turning red-brown rather than the 

pos i t i ve blue reported in Ohlsson (1973). The local material was indeed 

IKI+ blue-green but only turned orange in the thinner sect ions. 

PANNARIA MARITIMA P. M. J o r g . , Opera Bot. 45: 114. 1978. 

Thai 1 us squamulate; up to 6 cm broad. Squamules up to 1 mm wide, 

occasional ly marginally lobate and cen t ra l l y areolate-cracked, developing 

erect nodules or p a p i l l a e , + crowded squamules; margins of squamules and 

nodules covered by a white pruinose f e l t giv ing the tha l lus a b lu ish t inge 

otherwise fuscous, dark o l i ve brown. Hypothallus not observed. 

Apothecia occasional ly present, often hidden among squamules, 

adnate to subsess i le , 0.7-1.3(-2.0) mm wide. Proper margin concolorous 

with d i s c , usual ly d i s t i n c t . Disc plane to s l i g h t l y convex, shiny, dark 



reddish brown. Hymenium 100 um high; paraphyses coherent; epithecium l i gh t 

brown. Spores not abundantly developed, 8 per asucs, hya l ine, e l l i p s o i d 

with apices s l i g h t l y pointed, epispore th in but d i s t i n c t , 17-20 X 8-10 pm. 

Spot Tes ts : hymenium IKI+ blue-green. 

Substratum/Habitat: pr imar i ly saxicolous on dr ip surfaces espe

c i a l l y in the supra l i t t o ra l (shaded) zone, occasional ly in land; one 

tentat ive co l l ec t i on from Pseudotsuga l og . 

Selected Specimens: 2839, 3954. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout 

the CDFD subzone almost exc lus ive ly at maritime s i t e s ; also present and 

abundant at maritime s i tes in the adjacent zones. 

World D is t r i bu t i on : western North American endemic; reported from 

Washington and B r i t i s h Columbia (J0rgensen, 1978). 

Remarks: The type specimen of P_. maritima was co l lec ted in Ucluelet 

on the west coast of Vancouver Is land. Unfortunately, a pr in t ing error on 

a local map inaccurately labe l led Terrace Beach as "Middle Beach"; Middle 

Beach i s located some 40 km north of the actual type l o c a l i t y . 

PANNARIA MEDITERRANEA C. Tav. , Port . Acta. B i o l . (B) 8:5,6. 1965. 

Thai 1 us squamulose or reduced to crustose; squamules cen t ra l l y 

appressed but often ascending towards the margins, up to 4 mm wide or 

coalescing to cover larger areas; shiny; olivaceous brown with sides of 

margins s l i g h t l y wh i te - fe l ted ; soredia present, coarsely granular, devel 

oping on the lower side of the margins, often forming bulging s o r a l i a , 

concolorous with the lobes but often s l i g h t l y whi te- fe l ted l i ke the lobe 

margins; often whole tha l lus d isso lv ing into soredia. Hypothallus some

times v i s i b l e , t h i n , black. 
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Apothecia not observed. According to Jorgensen (1978) "apothecia are 

ra re , 0.5-1.5 mm wide, with brown d i s c " . According to Tavares (1965) the 

apothecia are reddish brown, i n i t i a l l y with a crenulate t ha l l i ne margin 

which becomes excluded as the disc becomes convex. The much paler proper 

margin then becomes v i s i b l e . 

Spot Tests : none 

Substratum/Habitat: co r t i co lous ; co l lec ted only on Quercus. 

Selected Specimens: 2132, 6663. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t i on poorly known, 

co l lec ted once near Nanaimo and once on Sal tspr ing Island within the 

CDFD subzone; not co l lec ted in the adjacent zones (see below). 

World D i s t r i bu t i on : western North America-Europe dis junct (J0rgensen, 

1978). 

Remarks: There are several saxicolous col lect ions of Pannaria from 

steep, dr ip surfaces in the adjacent zones that are s t e r i l e and remain 

un ident i f ied . The tha l lus i s completely d issolved into s tee l -b lue 

sored ia ; the phycobiont i s a blue-green a lga. It appears s im i la r t o , but 

s l i g h t l y d i f fe rent from, .the cor t ico lous co l lec t ions of P_. mediterranea 

co l lec ted in the CDFD subzone and so the two have been treated separately. 

I t may be another Pannaria species. 

PANNARIA PEZIZOIDES (G. H. Web.) T.revis, Schedae L ich . Veneta No. 98. 1869. 

Lichen pezizoides G. H. Web., S p i c i l . Flora Goett . :200,201. 1778. 

Thai 1 us crustose; nearly squamulose, up to 9 cm broad; of granules or 

very t i n y , imbr icate, crenulate squamules; brown, dark grey ish, or s l a te . 

Hypothallus not observed. 



Apothecia common, abundant and crowded, sess i l e to subsess i le , 0 .9-

1.6(-2.0) mm wide. Thal l ine margin present, crenulate, pers is tent . Disc 

plane and round to i r r egu la r , sometimes conf luent , l i gh t orange to common

ly red-brown, shiny. Hymenium 125-150 pm high; paraphyses simple, coher

ent at the apices; epithecium ye l lowish . Spores 8 per ascus, un iser ia te , 

hya l ine, e l l i p s o i d , + tapered ends, epispore d i s t i n c t , unevenly thickened, 

20-25 X 9-12 pm. 

Spot Tests : hymenium IKI+ blue. 

Substratum/Habitat: muscicolous, espec ia l ly on slanted surfaces; 

sometimes overgrowing adjacent rock; also co l lec ted once on humus. 

Selected Specimens: 4307, 5185. 

Local Abundance and D i s t r i bu t i on : infrequent; scattered throughout 

the loca l CDFD subzone espec ia l l y at maritime s i t e s , present also in the 

adjacent zones. 

World D i s t r i bu t i on : c i rcumarct ic -a lp ine - circumboreal (Thomson, 

1979); widespread in the Ndrthern Hemisphere in temperate and a r c t i c 

America and Asia (as well as Europe) according to J^rgensen (1978). 

PANNARIA SAUBINETII (Mont.) N y l . , Mem. Soc. Scienc. Nat. Cherbourg 2:324. 

1854. 

Parmelia saub inet i i Mont., Ann. S c i . Nat. Bot. Ser. 2, 6:331. 1836. 

Parmel ie l la saubinet i i (Mont. ) .Zahlbr . , Osterr. Bot. Ze i tschr . 59:498. 

1909. 

Thallus squamulose; 2.5-7.0 cm wide. Squamules smal l , 0.5-1.0 mm 

wide, s l i g h t l y to deeply i nc i sed , at f i r s t appressed becoming ascendant 

and imbricate; pale grey, pearl grey, occasional ly buff or dark s la te 

grey and then margins paler . . Hypothallus :absent. 



Apothecia common, usual ly abundant, adnate, 0.5-1.1(-2.0) mm wide. 

Proper margin conspicuously l i gh te r coloured than the d i s c , becoming ex

cluded. Disc plane becoming convex, l i gh t orange, sometimes darkening 

to reddish orange. Hymenium 110-130 um high; paraphyses coherent; e p i 

thecium golden-brown. Spores 8 per ascus, un iser ia te , hya l ine, simple, 

e l l i p s o i d , +_ tapered ends, epispore th in sometimes i n d i s t i n c t , 17-20(-22) 

X 7.5-10 um 

Spot Tests : hymenium IKI+ blue-green, quickly turning reddish yellow 

in par ts . 

Substratum/Habitat: pr imar i ly co r t i co lous ; espec ia l l y on the loose 

bark at the base of Arbutus; occasional ly saxicolous. 

Selected Specimens: 3874, 4398. 

Local Abundance and D i s t r i bu t i on : occas iona l ; scattered throughout 

the CDFD subzone at both maritime and inland s i t e s ; present but not as 

common in the adjacent zones. 

World D i s t r i bu t i on : western North America-Europe dis junct (Jtfrgensen, 

1978); in North America reported from C a l i f o r n i a , Oregon, Washington, and 

B r i t i s h Columbia (Weber, 1965; Ohlsson, 1973). 

Remarks: Jtfrgensen (1978) described the B r i t i s h Columbia co l lec t ions 

as very c lose to that of the European P_. saubinet i i and stated that a f ter 

study i t may, indeed,prove to be the same species. 

PARMELIA Ach. 

Thal lus f o l i o s e . Lobes l inear to rounded, often re t i cu l a te l y cracks 

ed; with or without i s i d i a , sored ia , c i l i a , or pseudocyphellae; cor t i ca te 

on both surfaces with upper cortex an a n t i c l i n a l hyphae; rh iz ines simple 
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to squarrose. 

Ascocarp an apothecium, laminal . Thal l ine margin present. Spores 

8 per ascus, e l l i p s o i d to subglobose, simple, hya l ine, th in-wal led. 

Cor t ico lous , sax ico lous, occasional ly t e r r i co lous . 

Parmelia, establ ished in 1803 by Acharius, is "one of the most 

commonly co l lec ted and widespread fo l i ose genera" (Hale, 1967b). Over 

1,000 species have been described in Parmelia (Hale, 1965a; Nash, 1974). 

Such a large.genus i s not homogeneous and various groups have been seg

regated and sometimes recognized as separate genera. The hol low, non-

rh iz ina te genera, Menegazzia, Cavernular ia, and Hypogymnia are now 

f i rmly establ ished as genera in the i r own r ight although some l ichenolo-

g is ts regarded them as only subgenera as la te as the 1970 's ,e .g . Ozenda 

and Clauzade (1970) and Duncan (1970). 

Accepting the exclusion of the above genera, the remainder of 

Parmelia was usual ly divided into the subgenera Xanthoparmelia, Melano- 

parmel ia, Amphigymnia, and Parmel ia, o r , very roughly the 'ye l low-greens ' , 

the 'browns', and the 'greys' (with the las t two subgenera combined). 

Most keys were based on colorat ion rather than the exact subgenus. Xantho 

parmel i a has now been raised to the generic level (Hale, 1974c); 

Amphigymnia i s recognized as the genus Parmotrema (Hale, 1974a); and one 

sect ion of subgenus Parmelia is del imited as genus Hypotrachyna (Hale, 

1974b). Various other genera a lso have been recognized but they are not 

found l o c a l l y . Essl inger (1978a) recent ly raised the 'browns' to genus 

status with the publ icat ion of Al lantoparmel ia, Melane l ia , and Neofuscel ia. 

The new segregate genera are not yet un iversa l ly accepted. Hawksworth et 

a l . (1980) recognized only Al lantoparmel ia. Parmelia sens, l a t . thus 



remains in a very unsett led s ta te . For th is reason and for eas ier compar

ison with other keys, species of the more recently segregated genera are 

included in the fo l lowing key. 

Of the loca l species remaining in Parmel ia, a l l are pseudncyphellate with 

with the pseudocyphellae small and inconspicuous in the l inear - lobed 

P_. s a x a t i l i s group and large and not iceable in the P_. borrer i group. 

References: Culberson (1962), Hale (1965a, 1965b, 1967a, 1973, 1975), 

Hale and Kurokawa (1964), Krog (1970). 

1. Thallus sma l l , < 3 cm broad; lobes < 1 mm wide; cortircolous 
PARMELIOPSIS (p. 536) 

1. Thallus moderate to l a rge , usual ly >3 cm; lobes >• 1 mm wide; 
cor t ico lous or saxicolous ( or i f lobes 1 mm and the tha l lus 
sma l l , then saxicolous) 2 

2. Thallus yel low-green; 3 

2. Thallus brown or grey 6 

3. Rhizines simple; lack ing pseudocyphellae 4 

3. Rhizines branched or simple ( i f simple then ra re ) ; 
pseudocyphellae present or absent 5 

4. Esorediate; lobes la rge , > 1 mm wide 
XANTHOPARMELIA CUMBERLANDIA (p. 771) 

4. Sorediate; lobes smal l ,<1 mm wide..XANTHOPARMELIA M0UGE0TII (p. 772) 

'.5... Lobes elongate-1 inear ; ...rhrzines branched and'abundant . . . . . . . . . 
. . . . . . . . . T . . . . . .V. HYPOTRACHYNA SINUOSA (p7 324) 

5. Lobes obtuse and rounded; rh iz ines simple, not abundant 
P_. FLAVENTIOR 

6. Thallus with margin black c i l i a PARMOTREMA ARNOLDII (p. 539) 
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7. Thallus olive-brown to brown-black 8 

7. Thallus grey with +_ s l i g h t l y browned edges 14 

8. Thal lus with small l ac in iae or large f la t tened 
i s i d i a covering the main lobes; saxicolous 

MELANELIA PANNIFORMIS (p. 468 ) 

8. Thal lus without lac in iae or f la t tened i s i d i a covering 
lobes but often i s i d i a t e ( c o r a l l o i d , globular) or 
sorediate or ne i ther ; saxicolous or cor t ico lous 9 

9. I s id ia te or sorediate 10 

9. Nonis id iate and esorediate 13 

10. Is id ia ( -sored ia) granular or globular in warty 
mounds, coalesc ing; saxicolous 11 

10. I s i d ia separate, d i sc re te , e i ther c y l i n d r i c a l or 
spatu late, scat tered; cor t ico lous or saxicolous 12 

11. I s i d i a t i n y , granular; cortex HN0 3- MELANELIA DISJUNCTA (p. 465 ) 

11. I s i d i a g lobu lar , l a rger , > 0.1 mm; . . . 
cortex HN03 + blue-green ,NE0FUSCELIA VERRUCULIFERA (p.491 ) 

12. I s i d i a f l a t tened , hol low; medulla C-
MELANELIA EXASPERATULA (p.466 ) 

12. I s i d i a c y l i n d r i c a l , s o l i d ; medulla C+ red 

MELANELIA GLABRATULA (p.467 ) 

13. Spores 8 per ascus MELANELIA SUBOLIVACEA (p.470 ) 

13. Spores 16+ per ascus MELANELIA MULTISPQRA (p. 469 ) 

14. Thallus i s i d i a t e .15 

14. Thallus sorediate 17 
15. Medulla K- P. PSEUDOSULCATA 

15. Medulla K+ yel low turning red 16 

16. I s id ia f i ne l y c o r a l l o i d , abundant and congested; 
cor t ico lous and occasional ly saxicolous P_. UNKNOWN #1 

(see P_. s a x a t i l i s T 
16. I s i d i a la rge , abundant but usual ly scat te red; 

saxicolous P. SAXATILIS 



17. Pseudocyphellae sma l l , l i near on r idges; C- P_. SULCATA 

17. Pseudocyphellae la rge , punctate or maculiform; C+ red 18 

18. Above white-grey with browned edges; below black P_. STICTICA 

18. Above greenish grey without browned edges; below tan 
P_. SUBRUDECTA 

PARMELIA FLAVENTIQR S t i r t . , Scot t ish Natur. 4:254. 1877-78. 

Parmelia andreana Muel l . A r g . , Rev. Mycol. 1:169. 1879. 

Parmelia kernstocki i Lynge & Zah lbr . , Annal. naturh. Hofmus. Wien 27:271. . 

1913. 

Parmelia soredica sensu Herre (1910), non Ny l . 

Thallus f o l i o s e ; 4-8 cm broad. Lobes 4-7 mm wide, broad and rounded. 

Upper surface d u l l , smooth with e i ther a few, small pseudocyphellae toward 

the lobe t ips or pseudocyphellae abundant, up to 0.7 mm wide; sorediate, 

s o r a l i a mainly l i near and marginal, maculiform when lamina l ; yel low to 

greenish yel low. Lower surface smooth to rugulose, shiny, black with a 

wide (5 mm) l i gh t brown margin. 

Apothecia not observed. According to Du Rietz (1925) the Asian and 

European co l lec t ions are s t e r i l e while the American and Afr ican co l lec t ions 

are moderately f e r t i l e ; the apothecia are short ped ice l la te , imperforate; 

t h a l l i n e margin t h i c k , crenulate, becoming sored ia te ; d isc concave, shiny, 

chestnut brown, up to 5 mm wide; asci and spores not observed. According 

to Herre (1910a) the spores are e l l i p s o i d , 12.25-15.5 X 7.3-11 pm. 

Pycnidia occas iona l , immersed, b lack , scat tered; pycnospores not 

observed. According to Du Rietz (1925) the pycnospores are oblong-sub-

c y l i n d r i c a l , 8.5-9 X 1.5 pm. 

Spot Tests: medulla C+ red. 

Substratum/Habi ta t : saxicolous and cor t i co lous ; the best developed 



specimens were co l lec ted from conglomerate and sometimes adjacent Se lag ine l la  

wa l l ace i ; the s ingle cor t ico lous co l lec ted was on Acer. 

Selected Specimens: 307, 791 A. 

Local Abundance and D is t r i bu t ion : infrequent; co l lec ted on two of the 

southern Gulf Islands in the CDFD subzone at exposed, higher elevat ions 

in land; not co l lec ted in the adjacent zones. 

World D is t r i bu t ion : ten ta t i ve ly western North America-eastern North 

America-Europe-eastern Asia d is junct in the Northern Hemisphere; Schubert 

and Klement (1966) reported i t from India.and suggested i t might be circum

temperate; in North America, however, i t i s found in the Great Lakes region 

and Cal i forn ia-southern Rockies in the west; also reported from East A f r i ca 

(Krog & Swinscow, 1977) in the Southern Hemisphere. 

Remarks: The subgeneric a f f i n i t i e s of P_. f l aven t io r are uncertain. 

Because of the dark underside and broad, naked marginal zone Hale (1959) 

suggested that i t belonged to the subgenus Amphigymnia .but.Culberson (1962) 

included i t in the P. borrer i group (subgenus Parmelia) on the basis of 

pseudocyphellae and chemistry. Hale (1965b) la te r excluded i t from the sub

genus Amphigymnia. 

P_. ulophyllodes (Vain.) Sav. , known from Ca l i f o rn ia (Hale, 1979) and 

Alberta (Bird & Marsh, 1973a) i s s im i la r to P_. f l aven t io r but lacks pseudo

cyphel lae. 

PARMELIA PSEUDOSULCATA Gye ln . , Ann. Mus. Nat. Hungar.:28. 282. 1934. 

Thallus f o l i o s e ; orb icu lar or fragmented, 3-6 cm broad. Lobes 1-1.5 mm 

wide, e longate- l inear , appressed, quite separate and not overlapping. Upper 

surface shiny, smooth to s l i g h t l y r e t i cu la te l y ridged espec ia l l y towards the 

lobe ends; i s i d i a t e , i s i d i a abundant in older sections of t ha l l u s , often 



concentrated on the margins, cy l i nd r i ca l occasional ly becoming c o r a l l o i d ; 

greyish white becoming glaucous green toward the lobe t i p s . Lower surface 

shiny black with abundant dichotomously branched rh i z i nes , extending +_ 

beyond the margin. 

Spot Tests: medulla K-, P+ red. 

Substratum/Habitat: co r t i co lous ; only co l lec ted on Pseudotsuga. 

Selected Specimens: 4040, 5280B. 

Local Abundance and D is t r i bu t ion : infrequent; co l lec ted towards the 

western boundary of the CDFD subzone at inland s i t e s ; present and more 

common in the adjacent zones. 

World D is t r i bu t ion : western North America in the Northern Hemisphere 

and South A f r i ca in the Southern Hemisphere (Hale, pers. comm.); in North 

America reported from Oregon and Washington (Hale, 1979) and B r i t i s h 

Columbia (Ohlsson, 1973). 

Remarks: P_. pseudosulcata was described as having a K+ yellow medulla 

(Gyelnik, 1934a) although the type specimen i s K- (Hale, pers. comm.). 

Besides the chemical d i f fe rences, P_. pseudoculcata can be separated 

eas i l y in the f i e l d by the more elongate, separted (not overlapping) lobes 

and the i s i d i a obviously more concentrated along the margin, from P_. unknown  

#1 and P_. s a x a t i l i s (usual ly sax ico lous) . 

PARMELIA SAXATILIS (L.) Ach . , Meth. L ich . :204. 1803. 

Lichen s a x a t i l i s L . , Spec. Plant . :1142. 1853. 

Thallus f o l i o s e ; 5-10(-14) cm broad, orb icu lar or occasional ly f rag

mented. Lobes 1-3 mm wide, l i n e a r , appressed, or edges and margins free 

and imbricate. Lobe ends blunt or occasional ly wide and rounded. Upper 

surface dul l to shiny, weakly r e t i cu l a t e l y r idged, crests often becoming 

pseudocyphellate; i s i d i a abundant, rare ly scarce (when young), developing 
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on ridge crests f i r s t , c y l i nd r i ca l to c o r a l l o i d , often browning.at;tbe.apex; 

grey or pale o l i ve grey with lobe ends or sometimes the whole tha l lus brown

ed, only the ridges remaining white-grey (espec ia l ly saxicolous specimens). 

Lower surface shiny, b lack, browning at the t i p s ; rh iz ines abundant, s imple, 

b lack, scat tered. 

Apothecia occas iona l , lamina! , l -6(-10) mm wide. Thal l ine margin 

present, t h i ck , crenulate to more commonly i s i d i a t e . Disc concave becoming 

var ious ly concavely contorted, l i gh t red-brown. Hymenium 50-65 pm high; 

paraphyses coherent; epithecium yellow-brown. Spores 8 per ascus, hya l ine, 

e l l i p s o i d , with d i s t i nc t epispore, 15-18(-21) X 8-13 pm. 

Pycnidia occas iona l , b lack, immersed; pycnospores hya l ine, c y l i nd r i ca l 

5-7 X 1.5 pm. 

Spot Tests: medulla K+ yellow turning orange-red, P+ orange. 

Substratum/Habitat: pr imar i ly sax ico lous; on both sandstones and 

conglomerates as well as igneous rocks; also cor t i co lous ,p r imar i l y on con

i ferous (Psejjdotsuga) but also on deciduous trees (see below). 

Selected Specimens: 4714, 4853. 

Local Abundance and D is t r i bu t i on : frequent (present at over one-half of 

the major co l l ec t i on s i t e s ) ; scattered throughout the CDFD subzone at both 

inland and maritime s i t e s , a lso present in the adjacent zones (see Figure 

26). 

World D is t r i bu t ion : circumboreal in the Northern Hemisphere (Ah t i , 

1977); according to Thomson (1979) c i rcumarct ic-c i rcumboreal ; according to 

Krog (1968) circumarctic-circumtemperate; also reported from New Zealand 

(Martin & C h i l d , 1972), Aus t ra l ia (Weber & Wetmore, 1972), Argentina (Grass i , 

1950), and Antarct ica (Lindsay, 1977) in the Southern Hemisphere. 
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Remarks: The cor t ico lous co l lec t ions (actual ly also sax ico lous, 

espec ia l l y when colonized trunks are near a saxicolous substratum) were 

s l i g h t l y d i f fe rent in appearance from the typ ica l saxicolous specimens. 

The cor t ico lous co l lec t ions had very f i n e , dense i s i d i a , less r i dg ing , and 

less browned t h a l l i . Both T. Ahti and P. M. J0rgensen, during separate 

f i e l d t r i p s , stated that th is mainly cor t ico lous taxa was not the same as 

the P_. s a x a t i l i s found in Europe. However, Dr. M. Hale, J r . i n i t i a l l y 

considered i t to f a l l wi thin P_. s a x a t i l i s (Hale, pers. comm.) but now is 

of the opinion i t deserves species s tatus. This has been revealed in the 

study of a Parmelia species res t r i c ted to the tree canopy in the i n te r i o r 

of B r i t i s h Columbia and current ly being described by T. Goward and T. Ah t i . 

The i n te r i o r species and the coastal species require comparison. The 

coastal species is treated as P_. unknown #1 pending further study. 

PARMELIA STICTICA (Duby) N y l . , B u l l . Soc. L inn. Normandie 2(6): 270. 1872. 

Parmelia borrer i var. s t i c t i c a Duby, Botan. G a l l i c 2:601. 1830. 

. Thai 1 us f o l i o s e ; 3-7 cm broad. Lobes 2-4 mm wide, l i n e a r , appressed, 

sides contiguous and overlapping. Upper surface shiny, smooth to s l i g h t l y 

ridged near the margins; pseudocyphellae present, maculiform, 0.3-1.0 mm 

wide, rounded becoming l i near with increasing s i z e , common on crests of 

ridges and very noticeable on the brown margins, becoming sorediate toward 

the center; sorediate, soredia la rge, granular, abundant, darkening; pale 

o l i ve grey to mineral grey with 1 cm or more of the margins browned. 

Lowr surface shiny, b lack, browning towards the lobe ends; rh iz ines simple, 

black-brown, abundant. 

Apothecia and pycnidia not observed. According to Ozenda and Clauzade 

(1970) the apothecia are 2-8 mm wide, s l i g h t l y ped ice l l a te , concave; margin 

sorediate; spores 10-19 X 8-11 pm. According to Hillmann (1936) the 
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pycnospores are s t r i k i ng l y long, 10-18 X 0.5 um. 

Spot Tests: medulla C+ red. 

Substratum/Habitat: saxicolous;on sandstones, conglomerates and igneous 

rocks, appearing to prefer the supra l i t t o ra l zone but also occurring in the 

open, inland outcrops. 

Selected Specimens: 1922, 4825. 

Local Abundance and D is t r i bu t ion : occas iona l ; scattered throughout the 

CDFD subzone at maritime and inland s i t e s , not co l lec ted during the present 

study in the adjacent zones but known from other co l lec t ions to be present 

in the supra l i t t o ra l zone of the Fog/Spruce subzone of the CH zone ;(Figure 27)* 

World D i s t r i bu t i on : ten ta t i ve ly western North America-eastern North 

America(Greenland)-Europe dis junct in the Northern Hemisphere; also reported 

from Ethiopia and Keny in A f r i ca (Krog & Swinscow, 1977) and South America 

(Hale, 1965b) in the Southern Hemisphere. 

Remarks: The P_. redecta Ach. reported from Sal tspr ing Island (Bird & 

B i r d , 1973) i s ac tua l ly P_. s t i c t i c a . 

PARMELIA SUBRUDECTA N y l . , Flora 69:320. 1886. 

Parmelia dubia (Wulf.) Schaer. , L i ch . Helvet. S p i c i l . , sect . 10:453. 1840. 

Thal lus f o l i o s e ; 5^10 cm broad. Lobes 5-10(-12) mm wide, ap i ca l l y 

rounded, appressed to the substratum cen t ra l l y and over much of the tha l lus 

but margins and lobe ends f ree , ascending, + imbricate. Upper surface 

smooth to f a i n t l y wr ink led, shiny, with numerous pseudocyphellae, up to 

0.5 mm long; sorediate, so ra l i a both marginal and s l i g h t l y lamina l , laminal 

soredia also developing around the pseudocyphellae; pale o l i ve grey, f a i n t l y 

yel lowish glaucous, to glaucous green. Lower surface smooth, shiny, tan; 

rh iz ines simple, abundant to the margins, tan to sometimes brownish. 
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Apothecia and pycnidia not observed. According to Hillmann (1936) 

the apothecia are rare , up to 9 mm wide, concave then plane; the margin at 

f i r s t smooth and th ick becoming th in and sorediate; spores mainly e l l i p s o i d , 

10-19 X 8-11 pm; the pycnidia are s t ra ight with one end often i n f l a t e d , 4-6 

X 0.5-1.0 pm. 

Spot Tests: tha l lus C+ red. 

Substratum/Habitat: saxicolous and cor t ico lous;on Pseudotsuga and 

Holodiscus. 

Selected Specimens: 3627, 4604. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout 

the CDFD subzone pr imar i ly at inland s i t e s , not co l lec ted in the adjacent 

zones. 

World D is t r i bu t ion : ten ta t i ve ly western North America-eastern North 

America-Europe-eastern Asia d is junc t ; almost pantemperate or perhaps pan-

t r o p i c a l ; in North American heavi ly concentrated in the Great Lakes-

Appalachian area with scattered co l lec t ions in the southern United States 

and again in C a l i f o r n i a ; also reported from South A f r i ca and Aus t ra l ia 

(Hale, 1965b) in the Southern Hemisphere. 

Remarks: P_. subrudecta belongs to the £_. borrer i group which also 

includes the local P. s t i c t i c a and (perhaps) P_. f l aven t io r . Within the 

more res t r i c ted borrer i complex are several species d i f f e r i ng in chemistry 

and colorat ion of the lower surface. Unfortunately P.. subrudecta was 

recent ly ca l led P_. borrer i un t i l examination of the type revealed a black 

lower surface and a d i f ferent chemistry from the usual concept of that 

species (Hale, 1965b). This necessitated the adoption of the epithet 

subrudecta for the commoner species with the tan coloured lower surface. 

£_. borrer i s. s t r . (w i th a black lower surface) is a lso known to occur in 

western North America (Hale, 1979). 



PARMELIA SULCATA T a y l . , Flora Hibernica 2: 145. 1836. 

Thallus f o l i o s e ; orb icu lar or fragmented, 4-11 cm broad. Lobes 1-3 mm 

wide, l i n e a r , appressed to occasional ly somewhat free and imbricate. Upper 

surface f a i n t l y r e t i cu l a te l y ridged espec ia l l y at lobe t i p s , shiny; l i near 

pseudocyphellae present, espec ia l l y on crests of r idges; sorediate, soredia 

developing along the crest cracks; white to mineral grey with lobe t ips 

+ browned. Lower surface black, brown at lobe t i p s ; rh iz ines b lack, simple, 

becoming squarrose, abundant. Rhizines and black lower margin often v i s i b l e 

from above. 

Apothecia ra re , observed once, laminal . Disc concave, l i gh t brown, 

1-3 mm wide; margin concolorous with the t h a l l u s , sorediate. Hymenium 35-40 

pm high; paraphyses coherent; epithecium yellow-brown. Spores not observed. 

According to Howard (1950) the spores are 8 per ascus, hya l ine, e l l i p s o i d , 

10-16.5 X 6.6-8.2 pm. Hillmann (1936) stated the spores are 13-15 X 5.5-6.0 

pm. 

Spot Tests : medulla K+ yel low. 

Substratum/Habitat: pr imar i ly co r t i co lous , occasional ly sax ico lous; 

co l lec ted most frequently on Pseudotsuga and Quercus but also on a wide 

var ie ty of other deciduous trees and shrubs. Col lected once growing over 

a l i verwor t , F ru l lan ia s p . , and once on Thuja leaves. This f o l i i c o l o u s 

habit has been reported and discussed by V i t t et a l . (1973). 

Selected Specimens: 871, 2200B. 

Local Abundance and D is t r i bu t i on : frequent (present at over one-half 

of the major co l l ec t i on s i t e s ; scattered throughout the CDFD subzone; 

present but not as common in the adjacent zones. 

World D is t r i bu t i on : circumarctic-circumtemperate (Thomson, 1979) in the 

Northern Hemisphere; also reported from New Zealand (Mart in, 1966) and 



Argentina (Grass i , 1950) in the Southern Hemisphere. 

PARMELIOPSIS (St izenb.) Ny l . 

Thallus f o l i o s e , small roset tes ; lobes narrow, l i n e a r , appressed; upper 

and lower surfaces co r t i ca te , formed of an t i c l i nna ly woven hyphae; with or 

without soredia or i s i d i a . Lower surface rh iz ina te . 

Ascocarp an apothecium, lamina l , sess i l e to adnate. Tha l l ine margin 

present. Spores 8 per ascus, subspher ica l , e l l i p s o i d to oblong, sometimes 

curved, hya l ine, simple. 

Pycnidia immersed; fulcrum exobas id ia l ; pycnospores c y l i n d r i c a l , short 

and s t ra ight or longer and curved. 

Pr imar i ly co r t i co lous , occasional ly saxicolous. 

References: Riddle (1917). 

1. Thallus greyish to white HYPEROPTA 

1. Thallus greenish-yel low 2 

2. Cor t ico lous; medulla.K- £_. AMBIGUA 

2. Saxicolous; medulla K+ yellow...XANTHOPARMELIA M0UGE0TII (p. 772.) 

PARMELIOPSIS AMBIGUA (Wulf.) N y l . , Sym. L i ch . 2:54. 1863. 

Lichen ambiguus Wulf . , Co l lec t . Botan. 4:239, tab. 4, f i g . 2. 1790. 

Thallus f o l i o s e ; roughly o rb i cu la r , l -2(-3) cm broad. Lobes 0.5-1.0 mm 

wide, l i n e a r , usual ly separate to sometimes +_ contiguous, c lose ly appressed 

even at the lobe ends. Upper surface d u l l , smooth, occasional ly crack ing; 

sorediate, soredia mainly laminal espec ia l l y toward the tha l lus center but 



occasional ly terminal , heaped to excavated in maculiform s o r a l i a ; sulphur 

yel low to pale greenish yel low. Lower surface shiny, brown to black, brown

ish at lobe t i p s ; rh iz ines simple, b lack, numerous but scat tered. 

Apothecia and pycnidia not observed. According to Hillmann (1936) i t 

f r u i t s frequently in the mountains, infrequent ly in the lowlands. Accord

ing to Howard (1950) the apothecia are rare , up to 4 mm wide; d isc pale to 

chestnut brown, concave to f l a t ; spores usual ly curved, oblong-ovoid, simple, 

6.0-13.0 X 2.5-3.3 pm. The pycnidia are minute, immersed (Riddle, 1917) and 

frequently empty (Hil lmann, 1936); pycnospores cresent to hooked shaped, 

12-18 X 0.5-1.0 pm. 

Spot Tests: medulla K-. 

Substratum/Habi ta t : co r t i co lous ; co l lec ted only on Pseudotsuga. 

Selected Specimens: 4907, 6426. 

Local Abundance and D is t r i bu t ion : infrequent; one co l l ec t i on in the 

CDFD subzone at a high elevat ion inland on Sal tspr ing Island? also co l lec ted 

and more common in the adjacent CDFW subzone. 

World D is t r i bu t i on : circumarctic-circumtemperate (Krog, 1968); accord

ing to Thomson (1979) c i rcumarct ic-c i rcumboreal . 

Remarks: See Xanthoparmelia mougetoii for comments. 

PARMELIOPSIS HYPEROPTA (Ach.) A r n . , Verh. Zool . -Bot . Gesel lsch. Wien. 30: 

117. 1880. 

Parmelia hyperopta Ach . , Syn. L ich . :208. 1814. 

Parmeliopsis diffusa(Web.) Riddle, Bryologist 20:75. 1917. 

Thai 1 us f o l i o s e ; orb icu lar or fragmented, 2-3 cm broad. Lobes 0.5-1.0 

cm broad. Lobes 0.5-1.0 mm wide, l i n e a r , adnate, not contiguous but widely 

separated. Upper surface smooth, du l l to shiny, cracked in p laces; sored- . 
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i a t e ; soredia granular, confined to maculiform s o r a l i a , laminal and 

termina l ; pale o l i ve grey, pale glaucous, to.whi te. Lower surface shiny 

brown to black; rh iz ines simple, b lack, browning at lobe ends. 

Apothecia rare , l i m i n a l , s t i p i t a t e , 1.5-1.75 mm wide. Thal l ine margin 

present, concolorous with t ha l l us . Disc plane, brown. Hymenium par t ly to 

en t i re l y brownish, 40 um high; spores not observed. According to Hillmann 

(1936) the apothecia are rare , the margin becoming coarsely sorediate; . 

spores short c y l i n d r i c , s t ra ight to cresent shaped, 8.5-10.2 X 2-4 um. 

Pycnidia not observed. According to Hillmann (1936) the pycnidia are 

black; pycnospores curved or hooked, seldom s t ra igh t , 16-22 X 0.5-0.8 um. 

Spot Tests: cortex K+ yel low. 

Substratum/Habitat: co r t i co lous , occasional ly l i gn i co l ous ; co l lec ted 

pr imar i ly on Pseudotsuga, occasional on other con i fe rs . 

Selected Specimens: 2420, 5225. 

Local Abundance and D is t r i bu t i on : infrequent; two co l lec t ions on Denman 

Island in the northern part of the CDFD subzone, present and more common in 

the adjacent CDFW subzone (see Figure 28). 

Wor ld .D is t r ibut ion: circumarctic(1ow)-circumtemperate (Krog, 1968); 

according to Thomson (1979) i t i s circumboreal-curcum(sub)arctic; also re

ported from Aust ra l ia (Weber & Wetmore, 1972) in the Southern Hemisphere. 

PARMOTREMA Mass. 

Thallus f o l i o s e ; lobes loosely adnate to ascending, broad and ap i ca l l y 

rounded; cor t ica te above and below, both with a palisade plectenchyma; with 

or without soredia. Below with a d i s t i n c t marginal barezone, rh iz ines simple 

and often sparse. 



Ascocarp an apothecium, lamina l , sub-s t ip i ta te to s t i p i t a t e , often 

perforate. Thal l ine margin present. Spores 8 per ascus, hya l ine, s imple, 

e l l i p s o i d . 

Cor t ico lous, sax ico lous, and l i gn ico lous . 

Parmotrema was formerly part of Parmelia, sect ion Amphigymnia. 

There is one local species. 

References: Hale (1965a, 1974a). 

PARMOTREMA ARNOLD!! (DR.) Hale, Phytologia 28:35. 1974. 

Parmelia a rno ld i i DR. , Nyt Magaz. f. Naturvid 62:80. 1924. 

Thallus f o l i o s e ; 4-11 cm broad. Lobes 6-10 mm wide, rounded, ascending 

Upper surface smooth, du l l to shiny; marginal ly edged with a t h i n , black 

l ine and simple, sometimes b i f u r i c a t e , black c i l i a , 1-3(-5) mm long; sor

ed ia te , soredia granular, darkening, submarginal, the lobe becoming revolute 

and on narrow lobes cur l ing under also on the sides un t i l the soralium is 

cresent-shaped. Lower surface black with a wide brown margin, shiny, some-, 

times s l i g h t l y rugulose in p laces; r h i z i na te , rh iz ines common, b lack, simple 

Apothecia not observed. According to Howard (1950) the apothecia are 

ra re , 2-12 mm wide; d isc brown; margin en t i r e ; spores e l l i p s o i d , 11-17 X 

7- 11 um. According to Hale (1965) the spores are la rger , 15-20 X 9.5-12 um. 

Pycnidia uncommon, observed once; marginal on a lobe t i p , c lus te red , 

black; pycnospores hya l ine , c y l i n d r i c a l , s l i g h t l y th icker at one end, 

8- 10 X 1 um. 

Spot Tests : medulla K-, KC+ red; cortex K+ yel low. 

Substratum/Habitat: co r t i co lous ; pr imar i ly on Pseudotsuga but also 

occasional ly on other coni fers and deciduous trees and shrubs; also one 

saxicolous co l l ec t i on on sandstone. 



541 

Selected Specimens: 2620, 3842. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone pr imar i l y , but not exc lus i ve l y , at inland s i t e s ; also present 

in the adjacent zones. 

World D is t r i bu t i on : ten ta t i ve ly western North America-eastern North 

America-Europe-eastern Asia d is junct but poss ib ly pantropic with oceanic 

extensions; also reported from New Zealand (Martin & C h i l d , 1972), Argentina 

(Grass i , :1950-), and Chi le (Degelius, 1935) in the Southern Hemisphere. 

Remarks: The presence of the black marginal c i l i a and the K- medulla 

spot test are the d is t ingu ish ing characters of P_. a r n o l d i i . P. perlatum 

(Huds.) Choisy, also known from western North America, may be dist inguished 

by the K+ yel low of the medulla. Hale (1979) described P_. perlatum as 

"quite common on oaks in Ca l i f o rn ia and Oregon". 

PELTIGERA W i l l d . 

Thallus f o l i o s e , often large; upper surface co r t i ca te , with or without 

a tomentum of f ine hairs espec ia l l y near the margins; lower surface ecort

icate but often veined and rh i z i na te ; with or without i s i d i a , sored ia , or 

cephalodia. Phycobiont a blue-green or a green a lga ; in the l a t t e r case 

then cephalodia present on upper or lower surface containing a blue-green 

a lga. 

Ascocarp a hemiangiocarpic apothecium, marginal on the upper sur face, 

often with-both sides ref lexed and appearing 'saddle-shaped' , brownish, 

sunken. Thal l ine margin present, usual ly crenate. Spores (2-)8 per ascus, 

hyaline or browning, e l l i p s o i d to ac i cu l a r , 3- to many septate. 

Ter r ico lous , occasional ly co r t i co lous , often among mossess in p a r t i a l l y 

shaded locat ions . 
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Pel t igera is one l ichen genus which is known to possess species where 

the one mycobiont (=lichen) can paras i t i ze e i ther a blue-green or green 

alga to produce two d i s t i n c t l y d i f ferent t h a l l i . According to Brodo and 

Richardson (1978) the "green algal tha l lus i s dominant and f e r t i l e whereas 

the blue-green part i s small and g a l l - l i k e , and is ca l led a cephalodium. 

Occasional ly cephalodia become very well developed and may survive as 

independent t h a l l i . . . " . Both the b io log ica l re la t ionships involved and 

the ensuing nomenclatural problems are very complex and as yet unresolved. 

The topic is mentioned here only beause chimeroid associat ions (mixture of 

both morphotypes) in Pe l t igera were studied by Brodo and Richardson (1978) 

based on major co l lec t ions from the present study area,espec ia l l y the 

Saanich Peninsula. Apparently P_. aphthosa is capable of producing two 

morphotypes l o c a l l y . The typ ica l tha l lus contains a green alga as the major 

phycobiont but the cephalodia (containing blue-green algae) on the upper 

surface may become so well developed that a f ter breaking of f they are 

capable of a separate existence. It is suggested ten ta t i ve ly that the sep

arate blue-green morphotype may be equivalent to P_. avenosa Gyeln. The 

problem requires further study. 

0_. V i t ika inen i s current ly monographing Pe l t i ge ra . A representative 

sample of the local material has been sent to him and some of the pre l imin

ary resu l ts are presented here. This treatment, however, i s only tentat ive 

pending the completion of his monograph. 

Chemistry has not yet proven important in the genus Pe l t i ge ra . The 

'Spot Test ' sect ion i s omitted in th is group. 



1. Major phycobiont a green alga (grass-green in colour) 2 

1. Major phycobiont a blue-green alga (blue-green, blackish-green) 4 

2. Thallus sma l l , < 3 cm, fan-shaped and erec t , attached 
only at one edge; cephalodia on base or on lower 
surface along veins P_. VENOSA 

2. Thallus moderate to la rge , > 3 cm, o rb i cu la r , mul t i - lobed, 
attached over most of the surface except for ascending 
margins; cephalodia scattered on the upper surface 3 

3. Thal lus d i s t i n c t l y veined below, rh iz ines abundant; 
cephalodia grouped, smal l ; back of apothecia ecor t icate 

. or with co r t i ca l patches P_. LEUCOPHLEBIA 

3. Thal lus i n d i s t i n c t l y or not veined, blackened toward 
the center on lower sur face, rh iz ines usual ly sparse; 
cephalodia abundant, large becoming lobed; back of 

apothecia cor t ica te P_. APHTHOSA 

4. Thal lus sorediate 5 

4. Thallus esorediate 6 

5. Soredia marginal; tha l lus moderate to large, > 3 cm P_. COLLINA 

5. Soredia lamina l ; tha l lus sma l l , < 3 cm P_. SPURIA 

6. Upper surface with tomentum present at least at lobe margins 7 

6. Upper surface lacking tomentum 10 

7. Thal lus i s i d i a t e , marginal (P_. PRAETEXTATA) 
See P_. pac i f i ca 

7. Thallus nonis id ia te 8 

8. Thallus t h i n , < 200 pm th i ck ; upper surface 
shiny; rh iz ines simple, ' f u z z y ' , long P_. MEMBRANACEA 

8. Thallus th i ck , > 250 pm th i ck ; upper surface 
d u l l ; rh iz ines fasc icu la te or i f simple then not ' fuzzy ' 9 

9. Lobe ends +_ upturned, margins often ru f f l ed ; tha l lus 
often cracked; lobes narrow, < 1.5 cm wide P_. RUFESCENS 

9. Lobe ends + downturned, margins not r u f f l e d , lobes 

wide, > 1.5 cm wide; surface not obviously cracked P_. CANINA 

10. Thal lus i s i d i a t e ....£_. PACIFICA 

10. Thallus nonis id ia te 11 
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11. Veins th in and ra ised espec ia l l y near tha l lus margins; 
rh iz ines simple and long P_. DEGENII 

11. Veins broad and not d i s t i n c t l y r a i sed ; rh iz ines fasc icu la te . .12 

12. Apothecia on raised lobes which are longer 
than broad; d isc with sides re f lexed; spores 
5- or more septate, 48-60 um long POLYDACTYLA 

12. Apothecia on hor izon ta l l y held lobes, width roughly 
roughly same as length ; d isc plane; spores 3-septate, 
up to 45 um long (£_. HORIZONTALS) 

See P_. polydactyla 

PELTIGERA APHTHOSA (L.) W i l l d . , Flora Bero l . :347. 1787. 

Lichen aphthosus L . , Spec. Plant . :1148. 1753. 

Thallus f o l i o s e ; o rb i cu la r , covering large areas. Lobes 7(-11) cm long, 

2.0-4.4 cm wide, imbr icate, margins free and rounded, often s l i g h t l y involute. 

Upper surface smooth and shiny, occasional ly cracked, with hyaline hairs to

ward the margins; cephalodia few, scat tered, la rge, warty becoming peltate 

and lobed, 0.6-1.2(-3.0) mm wide; green, sometimes browning. Lower surface 

black, white toward the margin, cottony (= .ecor t i ca te) , occasional ly some

what obscurely veined; rh iz ines few, f a s i c u l a t e , white to black. Phyco

biont a green a lga ; cephalodia containing a blue-green a lga. 

Apothecia infrequent, marginal on narrow lobes, immersed, 5-9 mm wide. 

Crenate t ha l l i ne margin present. Disc red-brown or darker, s ides re f lexed. 

Reverse side of apothecium co r t i ca te . Spores hya l ine , a c i c u l a r , 3-7(-9) 

septate, s t ra ight to curved, 48-75 X 4-7 um. 

Substratum/Habitat: t e r r i co l ous ; espec ia l l y among moss, occasional ly on 

th in so i l over bedrock. 

Selected Specimens: 1945, 4551. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone at both inland and maritime s i t e s , also present in the adjacent 
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zones. 

World D i s t r i bu t i on : circumarctic-circumboreal (Thomson, 1979); also 

reported from Aus t ra l ia (Weber & Wetmore, 1972) in the Southern Hemisphere. 

Remarks: P_. aphthosa is not as common l o c a l l y as P. leucophlebia. See 

P_. leucophlebia for comments. 

PELTIGERA CANINA (L.) W i l l d . , Flora B e r o l . , Prodrom:347. 1787. 

Lichen caninus L. , Spec. Plant . :1149. 1753. 

Thallus f o l i o s e ; up to 18 cm broad. Lobes th i ck , > 250 pm th i ck , 4-9 

cm long, 1.2-2.4 cm wide, the very t ips of the lobes + turned down. Upper 

surface + du l l near the center, occasional ly s l i g h t l y cracked becoming white 

tomentose towards the outer 2-3 cm of the lobe; buff brown toward the center 

and smoke grey toward the pruinose margins. Lower surface with s l i g h t l y 

raised veins that are pale but browning towards the center; rh iz ines usual ly 

f asc i cu la te , sometimes simple but then not ' f u z z y ' , pale or occasional ly 

darkening. Phycobiont a blue-green a lga. 

Apothecia occas iona l , marginal , on narrow f e r t i l e lobes (often lacking 

tomentum), < 8 mm wide. Disc red-brown, sides + re f lexed. Spores hyal ine,, 

a c i c u l a r , 3-. to 12-septate, 48-67 X (2-)3-4(-5) pm. 

Substratum/Habitat: t e r r i co lous ; among mosses in shaded locat ions . 

Selected Specimens: 4053, 5254. 

Local Abundance and D is t r i bu t i on : infrequent; co l lec ted twice in the 

CDFD subzone, both at inland s i t e s , also present in the adjacent zones. 

World D i s t r i bu t i on : (circum(low)arct ic-)circumboreal in the Northern 

Hemisphere; often referred to as 'cosmopol i tan ' , e .g . Thomson (1979), but 

that i s usual ly in reference to P_. canina s. l a t . ; also reported from New 

Zealand (Martin & C h i l d , 1972), Aus t ra l ia (Weber & Wetmore, 1972), and 



Argentina (Grass i , 1950) in the Southern Hemisphere. 

Remarks: P. canina, £_. rufescens, and P_. membranacea are a l l very sim

i l a r in possessing tomentum on the upper surface. In conservative t rea t 

ments the f i r s t two species are regarded as a s ingle species (Thomson, 1950, 

1979). P_. membranacea. , the most common of the three l o c a l l y , i s the most 

d i s t i n c t i v e with a very t h i n , shiny tha l lus and fuzzy, simple and long r h i 

z ines . P_. rufescens i s the next most common l o c a l l y . It has more or less 

up-turned, narrower, browned and often cracked lobes compared to P. canina. 

Dahl and Krog (1973) suggestedi.that .the veins of P_. rufescens are also much 

more anastomosing than the veins of P_. canina. 

PELTIGERA COLLINA (Ach.) Schrad. , Journ. fur Bot. 5(1) :78. 1802. 

Lichen co l l i nus Ach . , L ich . Suec Prodr. :162. 1798. 

Pe l t igera scutata auct..,,non (Dicks.) Duby 

Thallus f o l i o s e ; 6-12 cm broad. Lobes 5-10 mm wide, appressed, with 

margins free and ascending, often imbr icate, margins f lexuous. Upper sur

face smooth and shiny, cracks numerous, margins sometimes pulverulent and 

scabrous; sorediate, soredia marginal and occasional ly laminal on cracks, 

granular ; o l i ve grey, o l i ve brown, to dark grey. Lower surface brown veined 

with white-cottony interspaces; rh iz ines common, tan to usual ly brown, 

f a s c i c u l a t e , along the veins. Phycobiont a blue-green a lga. 

Apothecia uncommon, marginal on the upper sur face, sunken, 1.5-4 mm 

wide. Disc b lack, re f lexed. Hymenium 75-100 um high; paraphyses s imple, 

s tou t , coherent; epithecium brown. Spores 8 per ascus, hya l ine , a c i c u l a r , 

3-septate, (40-)50-60 X 3-5 um. 

Substratum/Habitat: usual ly saxicolous among mosses but also f a i r l y 

common cor t ico lous on the bases of Quercus and Acer, espec ia l l y among mosses. 



Selected Specimens: 314, 1152. 

Local Abundance and D i s t r i bu t i on : frequent; scattered throughout the 

CDFD subzone espec ia l l y but not exc lus ive ly at inland s i t e s , present but 

not as common in the adjacent zones. 

World D i s t r i bu t i on : western North America-eastern North America-Europe-

eastern Asia d is junc t ; rare and res t r i c ted in eastern North America (Ah t i , 

1964; Hansen, 1962); also possibly rare and res t r i c ted in eastern Asia since 

many reports from there are now discounted, but s t i l l reported from India 

(Singh, 1964); also reported from Argentina (Grass i , 1950) in the Southern 

Hemisphere. 

Remarks: Thomson (1950) stated that the soredia and veins may be 

absent and the spores up to 7-septate, 26-64 X 2.5-5.5„um, often degener

a t ing . One specimen examined (US) lacked soredia but was abundantly 

f e r t i l e . It has been iden t i f i ed as P. hor izontal i s despite the ref lexed 

apothecia. There were scabros i t ies and associated l i gh t pru in ia as is 

common in sorediate specimens of P_. col 1 ina. 

PELTIGERA DEGENII Gye ln . , Magy. Bot. Lapok. 25:253. 1926. 

Thallus f o l i o s e ; up to 14 cm broad. Lobes t h i n , 3-7 cm long, (0.4-) 

1.0-2.0(-3.4) cm wide. Upper surface smooth, very sh iny, etomentose; pale 

o l i ve -g rey , deep greenish' b lue -s la te . Lower surface l i gh t coloured with 

t h i n , ra i sed , pale veins becoming browner toward the center; rh iz ines simple 

but not fuzzy, pale toward the margins, up to 6 mm long. Phycobiont a blue-

green a lga. 

Apothecia f a i r l y common, on narrow raised lobes, 3-6 mm wide. Disc 

red-brown or darkening, sides re f lexed. Spores hya l ine, ac icu la r - fus i fo rm, 

3- to 7-septate, 48-65 X 3-4 pm. 



Substratum/Habitat: t e r r i co l ous ; among mosses or over rotten logs. 

Selected Specimens: 2402, 3116. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout 

the CDFD subzone, a lso co l lec ted in the adjacent zones. 

World D is t r i bu t i on : uncerta in; in North America reported from the 

boreal zone in the east (Thomson, 1950; Ahti & V i t i ka inen , 1977; Lepage, 

1972) but suggested as "probably widespread" (Ahti & V i t i ka inen , 1977); 

reported from Europe, Japan, South America (Bo l i v ia ) and India (Thomson, 

1959). 

Remarks: P_. degenii is d is t inguished from the much more l o c a l l y common 

£_. membranacea, which i t resembles in the t h i n , shiny t h a l l u s , by the lack 

of tomentum on the upper surface and the non-fuzzy although simple rh iz ines 

The raised veins separate P_. degenii from P. polydactyla. 

PELTIGERA LEUCOPHLEBIA (Nyl.) Gye ln . , Magy. Bot. Lapok. 24:79. 1926. 

Pe l t igera aphthosa var. leucophlebia N y l . , Syn. L i ch . 1:323. 1860. 

Thal lus f o l i o s e ; covering large areas. Lobes 6(-13) cm long, 1.2-2.4 

(-4.0) cm wide, imbr icate, margins ascending and rounded, involute. Upper 

surface smooth and shiny with hyaline to brown hairs at the lobe ends; 

cephalodia common, abundant, c lustered on the upper sur face, sma l l , 0.2-1.4 

(-3.4) mm wide, usual ly remaining warty but sometimes becoming peltate and 

lobed (see below); green, sometimes part or ent i re tha l lus browning espec

i a l l y in exposed loca t ions . Lower surface f a i n t l y to d i s t i n c t l y veined, ; 

white to blackening; rh iz ines common, f asc i cu la te , black to occas ional ly 

whi te, usual ly abundant, on veins. Phycobiont a green a lga ; cephalodia con 

ta in ing a blue-green a lga . 

Apothecia infrequent, marginal on narrow lobes on the upper sur face, 



sunken, 4-9 mm wide. Disc reddish brown, darkening, sides re f lexed. Reverse 

side of apothecia cor t i ca te to ecor t i ca te . Hymenium 85-100 pm high; par- '.. 

aphyses simple, coherent at t i p s ; epithecium brownish. Spores 8 per ascus, 

hyal ine, ac i cu la r , 3- to 7-(-9) septate, s t ra ight to curved, (40-)48-62(-80) 

X 4-7 pm. 

Substratum/Habitat: t e r r i co l ous ; among mosses and Se lag ine l la w a l l a c e i , 

often on th in so i l over rock espec ia l l y sloping or ve r t i ca l surfaces. 

Selected Specimens: 1051, 4599. 

Local Abundance and D is t r i bu t i on : frequent (co l lected at nearly one-half 

of the major co l l ec t i on s i t e s ) ; scattered throughout the CDFD subzone espe

c i a l l y , but not exc lus i ve l y , at inland s i t e s ; also co l lec ted in the adjacent 

zones. 

World D i s t r i bu t i on : circumarct ic-circumboreal(-circumtemperate)(Ahti , 

1964; Krog, 1968). 

Remarks: P_. leucophlebia and P_. aphthosa are extremely c lose ly re lated 

species that are often lumped together as P_. aphthosa (Thomson, 1950, 1979; 

Ozenda & Clauzade, 1970; Duncan, 1970; Hale, 1969). T rad i t i ona l l y , in the , 

two-species concept, t he i r separation has been based on the simple presence 

or absence of veins on the lower surface (P_. leucophlebia with veins and 

P_. aphthosa wi thout) . In the monograph of the North American species of 

Pe l t igera (Thomson, 1950) only P_. aphthosa was recognized with three va r ie 

t i e s (var. t yp i ca , non-veined; var. leucophlebia, d i s t i n c t white ve ins; 

var. va r io losa , brown to black veins) because.. . 

"the gradation from one var iety into the other was so 
complete that i t i s often (my emphasis) d i f f i c u l t to 
decide into which category a par t i cu la r specimen should 
be p laced." 

However, Ahti (1964) in a paper on boreal Ontario l ichens stated t h a t . . . 
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" in the w r i t e r ' s opinion the so-ca l led intermediate forms 
between the species are not common at a l l , contrary to 
what has been claimed. Indeed, a schematic d i s t i nc t i on 
according to presence or absence of veins on lower surface 
leads to confusion, but i f the two species are examined in 
such l o c a l i t i e s in nature where they are growing i n te r - , 
mingled or side by s ide , several important di f ferences 
become obvious. Their d i f ferent ecological requirements 
const i tutes one o f t h e best characters, which makes- the 
i den t i f i ca t i on rather easy in the f i e l d . For instance, 

. ,£_. leucophlebia avoids high ac id hab i ta ts , while P.aphthosa 
is typ ica l of such s i t e s . " 

In a f l o ra of Alaska macrol ichens Krog (1968) admitted that "P_. aphthosa 

and P. leucophlebia may at times be d i f f i c u l t to separate". £_. leucophlebia 

i s described as d i s t i n c t l y veined with rh iz ines usual ly well developed and 

the ventral surface of the apothecia as decort icate or only with cortex in 

patches; P_. aphthosa was described as smooth, p i t ted or s i i g h t l y (my empha

s i s ) veined below with few rh iz ines and the ventral surface of the apothecia 

co r t i ca te . 

In a report of Pelt igeraceae of Newfoundland (Ahti & V i t i ka inen , 1977) 

i t was stated that P. aphthosa i s "general ly per fec t ly d i s t i n c t from 

P. 1 eucophlebiaV 'a l though i t was admitted that the Newfoundland specimens of 

P_. leucophlebia were ' in termedia te ' . Regarding these co l lec t ions i t was 

s ta ted v " i n habit they rather resemble P_. 1 eucophlebia".but "the underside 

of the apothecia is c l ea r l y co r t i ca te , which is general ly a character of 

P_. aphthosa" 

Thomson (1979) reported that an examination of herbarium material show

ed no s i gn i f i can t cor re la t ion between veins and the ventral surface of the 

apothecium being smooth, versus no veins (or broad veins) and ventral surface 

of the apothecia being verruculose (and then decor t ica te) . He stated that 

during development of the apothecia the ventral surface always s tar ts as a 

continuous cortex that i s coarsely wrinkled which then breaks up into 



coarse verrucules that may be shed producing a decort icate or p a r t i a l l y 

decort icate, surface. He regarded P_. leucophlebia and P_. aphthosa as one 

species being only extremes of a long series,which has ecotypic,but no 

taxonomic s ign i f i cance . 

Brodo and Richardson (1978) reported that a d i s t i nc t di f ference in 

the cephalodia of the two specjes can: 

"almost always be seen: whereas cephalodia of P_. aphthosa are 
f l a t , becoming minutely lobate even when they do not expand and 
become subfo l iose , cephalodia of P. leucophlebia are invar iab ly 
t i n y , convex, and en t i re . In both species, cephalodia can occur 
in s l i gh t depressions, but depressions are much more frequent 
and pronounced in P_. leucophlebia. Unfortunately for taxonomists, 
these d is t inc t ions do not hold true throughout the range of the 
two species and, in f ac t , seem to be charac te r i s t i c only in 
euoceanic areas." 

Add i t iona l l y P_. aphthosa also tends to have wider lobes, fewer but 

larger cephalodia that are scattered over the upper sur face, and a ' s t i f f e r ' 

feel to the lobes while P_. leucophlebia tends towards smal l , more f l a c c i d 

lobes with abundant but smaller cephalodia (Ah t i , pers. comm.) 

Examination of the local material produced numerous problems since most 

keys operate on the character of presence or absence of veins and sometimes 

the cor t i ca te /decor t ica te lower surface of the apothecia. As pointed out 

above, P. aphthosa s. s t r . may have a s l i g h t l y veined lower surface and the 

co r t i ca t ion of the ventral surface of the apothecia is not absolute e i ther . 

Despite t h i s , over 75% of the local material did f a l l quite read i ly into 

one or the other of the two species. The remaining 25% sh i f ted back and 

for th depending on what was considered ' d i s t i n c t ' veins during that day's 

work. However, when in addit ion to venation, the rh i z i nes , lobe width, 

abundance, shape, and d i s t r i bu t ion of cephalodia, lobe s t i f f n e s s , and 

cor t i ca t ion of the apothecia were a l l taken into considerat ion then nearly 

a l l specimens f e l l eas i l y into P. leucophlebia or P_. aphthosa. Unident i 

f i ab le specimens were usual ly sma l l , although at least one specimen appears 



to be a mixed c o l l e c t i o n . Indeed, the two species often occur together 

l o c a l l y so care must be taken during co l l ec t i on to sample from but one 

t ha l l us . 

PELTIGERA MEMBRANACEA.(Ach) N y l . , B u l l . Soc. Linn. Normand., s i r . 4, 11: 

74. 1887. 

Pel t idea canina var. membranacea Ach . , L i ch . Univ. :518. 1810. 

Thallus f o l i o s e ; o rb i cu la r , up to 26 cm broad. Lobes very thin to 

moderately th in (150-200 um t h i c k ) , 4-8(-13) cm long, (1 .0 - ) l .4 -2 .6 ( -3 .4 ) cm 

wide, ends rounded and s l i g h t l y revolute, sides often p a r t i a l l y involute. 

Upper surface smooth and very shiny, white tomentum present espec ia l l y to 

ward very edges of lobes (end 0.5-1.0 cm); grey, l i gh t o l i ve -g rey , occasion

a l l y l i gh t brown toward center of t ha l l us . Lower surface with pale to l i gh t 

brown, ra ised and rounded ve ins; rh iz ines pale, simple and ' f u z z y 1 , often 

long (up to 1.2 cm). Phycobiont a blue-green a lga. 

Apothecia common, marginal, on narrow lobes o'r often several on a large 

rounded lobe, ecor t icate below, immersed, 3-7 mm wide. Disc c i r cu la r - to 

elongated with sides ref lexed or not. Spores hyal ine, fus i form, 5- to 11-

septate, 48-77 X 2.5-4 um. 

Substratum/Habitat: t e r r i co l ous ; in shaded locat ions on d i r t roadcuts, 

rotten logs , and th in so i l over rock, usual ly among mosses. 

Selected Specimens: 211, 1082. 

Local Abundance and D is t r i bu t i on : frequent (co l lec ted at over one-half 

of major s i t e s ) ; scattered throughout the CDFD subzone usual ly at inland 

s i t e s ; also present and common in the adjacent zones (see Figure 29). 
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World D i s t r i bu t i on : western North America-eastern North America(uncom-

mon)-Europe-eastern Asia d is junc t ; with southern ou t l i e rs in Costa Rica and 

Papua (Thomson, 1950; Hale, 1979); temperate, s l i g h t l y oceanic. 

Remarks: P_. membranacea is dist inguished by the t h i n , shiny tha l lus 

with ra i sed , rounded ve ins , and simple, fuzzy rh iz ines . The rh iz ines are a 

dependable character even when exposed thai 1i may have become more th ick 

ened and browned than usual and hence s im i la r to P_. canina. Local ly 

P_. membranacea . is very abundant and common while P_. canina is rare. 

Fe r t i l e lobes commonly lack the tomentum present on s t e r i l e lobes such 

that abundantly f e r t i l e thai 1i may be almost etomentose and w i l l key out to 

P_. degeni i . In such cases the youngest, ' p r e f e r t i l e ' lobes usual ly s t i l l 

have tomentum. 

PELTIGERA PACIFICA V i t i k . , ined. 

Thallus f o l i o s e ; o rb i cu la r , up to 16 cm broad. Lobes f a i r l y th i ck , 

> 200 pm t h i c k , 3-8 cm long, 0.6-1.4 cm wide, with the nonis id ia te margins 

+ s l i g h t l y downturned. Upper surface dul l to s l i g h t l y shiny, smooth to 

s l i g h t l y scabr id or with a fa in t r e t i c u l a t i o n , etomentose, sometimes s l i gh t 

l y pruinose; i s i d i a t e , i s i d i a common, abundant, and crowded, s c a l e - l i k e , 

upright on margins and also on at least some cracks or tha l lus i n j u r i e s , 

occasional ly on lower surface near margins; grey, brownish grey. Lower 

surface l i gh t coloured with pa le , raised ve ins, darkening s l i g h t l y toward 

the center; rh iz ines pale to browning, simple (not fuzzy) or f asc i cu la te , 

on veins. Phycobiont a glue-green a lga. 

Apothecia not observed. 

Substratum/Habitat: t e r r i co l ous ; co l lec ted on so i l with mosses or 

hepat ics, sometimes on th in so i l over rock. 
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Selected Specimens: 2171, 5283B. 

Local Abundance and D is t r i bu t ion : infrequent; co l lec ted twice within 

the CDFD subzone, once at a higher (ca. 500 m) inland s i t e and once near 

the western boundary, also co l lec ted in the adjacent zones. In co l lec t ions 

independent of the present study P_. pac i f i ca was found to be f a i r l y common 

in the adjacent zones. 

World D i s t r i bu t i on : western North American endemic. 

Remarks: The local material was o r i g i n a l l y i den t i f i ed as P_. praetextata 

(Floerke) Vain. , although the lack of tomentum was noted and puzzled over. 

P_. praetextata i s part of the P_. canina group which a l l possess^ tomentum. 

A l l local material so far examined lacks tomentum and is therefore i den t i 

f i ed as P_. p a c i f i c a . However, there were only a few specimens ava i lab le . 

Detai led treatment regarding the separation of IP. pac i f i ca and P_. praetex 

tata and the i r exact d is t r ibu t ions must await V i t i ka inen 's monograph. 

lepidophora (Nyl .) V a i n . , a species with pe l ta te , laminal i s i d i a 

has been reported from Sal tspr ing Island (Bird & B i r d , 1973) but the spec i 

men upon which the report i s based i s ac tua l l y a very smal l , blackened 

£_. leucophlebia (or possibly P_. aphthosa). However, Thomson (1950) reported 

P. lepidophora from the American Gulf Islands so perhaps that species w i l l 

eventual ly be co l lec ted here. 

PELTIGERA POLYDACTYLA, (Neck) Hoffm., Descr ipt . et Adumbr. Plant . L i ch . 1:19. 

1790. 

Lichen polydactylus (polydactylon) Neck., Method. Muscor.:85. 1771. 

Thallus f o l i ose ; . o rb icu lar or fragmented, 7-13 cm broad. Lobes 1.0-

2.2(-3.2) cm wide, imbr icate, rounded, edges often upturned. Upper surface 

shiny and smooth even at lobe t i p s ; etomentose; grey, greyish o l i v e , to-
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blackish s l a te . Lower surface cottony; veins broad and f la t tened , usual ly 

brown or sometimes very obscure; rh iz ines f a s c i c u l a t e , white to b lack, on 

the veins. Phycobiont a blue-green a lga. 

Apothecia common, marginal, immersed at the t ips of narrow raised lobes, 

(1.6-)3.0-6.0 mm long. Disc reddish brown to b lack, longer than broad, 

sides re f lexed, with crenulate t ha l l i ne margin. Spores 8 per ascus, hya l ine, 

a c i c u l a r , s t ra ight to curved, (4-)7- to 12-(-18) septate, 50-82(-100) X 

3-4 pm. 

Substratum/Habitat: usual ly te r r i co lous ; among mosses on the ground or 

d i r t banks, occasional ly among mosses on boulders or other rock surfaces, 

occasional ly on mossy, rotten logs. 

Selected Specimens: 1145, 2179. 

Local Abundance and D i s t r i bu t i on : frequent; scattered throughout the 

CDFD subzone espec ia l l y at inland s i t e s , a lso present in the adjacent zones. 

World D is t r i bu t ion : circumarctic-circumtemperate (Krog, 1968) in the 

Northern Hemisphere; also reported from New Zealand (Martin & C h i l d , 1972), 

Aus t ra l ia (Weber & Wetmore, 1972), and Argentina (Grass i , 1950) in the 

Southern Hemisphere. 

Remarks: P_. hor izontal i s (Huds.) Baumg. has been reported from 

Sal tspr ing Island on the basis of s t e r i l e material (Bird & B i r d , 1973). 

P_. hor izontal i s d i f f e rs from P..polydacty la pr imar i ly in f e r t i l e characters 

having hor izonta l ly held apothecia which are plane and round, and 3-septate 

spores, 24-45 X 3.5-6 pm. P_. hor izontal i s also tends to have a more 

'dimpled' upper surface but i t does not appear to be an absolutely r e l i 

able character. Therefore s t e r i l e mate r ia l , as Bird and Bird pointed out, 

cannot be ascertained to e i ther species. P_. polydactyla d e f i n i t e l y does 

occur l o c a l l y ; there is f e r t i l e material to prove i t . P_. horizontal is 



i s not yet known with cer ta in ty from Vancouver Island although i t i s known 

to occur abundantly in the i n te r i o r of the province. Thomson (1950) reported 

one specimen from Vancouver Is land. An examination of the specimen in ques

t ion (FH) showed i t to be JP. c o l l i n a in an abundantly f e r t i l e and therefore 

nonsorediate condi t ion. Whi le. P. hor izontal is cannot be ruled out as occur

r ing l o c a l l y there are no f e r t i l e specimens ava i lab le to confirm i t s presence. 

A l l the loca l s t e r i l e material has therefore been conservat ively grouped with 

P_. polydacty la. 

P_. polydactyla i s treated here in the wide sense; there are several 

segregate species that are regaining popular i ty . 0. V i t ika inen i s current ly 

examining the local mater ia l . See Vi t ika inen ( in Poelt & Vezda, 1981) for 

his treatment of the European complex. 

PELTIGERA RUFESCENS (Weis.) Humb., F lo r . Fr iburg. Specim.:2. 1793. 

Lichen caninus, rufescens Weis. , Plant . Cryptog. F lo r . Geottingens:79. 1770. 

Thallus f o l i o s e ; o rb i cu la r , up to 10 cm broad. Lobes 2-4 cm long, 0.6-

1.4(-2.0).cm wide, th ick ( > 250 um), often cracking transversely or i r regu

l a r l y , the very edges with a s l i g h t l y thickened 1 1 i p ' c e n t r a l l y adnate with 

the margins and edges ascending and +_ ru f f l ed . Upper surface smooth at 

center , +_dull, often becoming scabrid towards the circumference with the 

outermost edge always white tomentose; grey, o l i ve brown, to dark brown. 

Below l i gh t coloured with pale to darkening, s l i g h t l y raised ve ins; cottony; 

rh iz ines f asc i cu l a te , pale to usual ly dark brown. Phycobiont a blue-green 

a lga. 

Apothecia occas iona l , v e r t i c a l l y posit ioned on narrow lobes, marginal, 

sunken, 4-8 mm long. Disc reddish brown, sides + re f lexed. Spores hya l ine , 

fusi form to ac i cu l a r , 3- to 9-septate, 52-70 X 3-4 um. 



Substratum/Habitat: t e r r i co l ous ; on s o i l in exposed loca t ions , often 

with moss. 

Selected Specimens: 4099, 4728. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD sbuzone at inland s i t e s ; present but not as common in the adjacent 

zones. 

World D i s t r i bu t i on : circumarctic-circumtemperate (Krog, 1968; A h t i , 

1964) in the Northern Hemisphere; also reported from New Zealand (Martin & 

C h i l d , 1972), Aus t ra l i a (Weber & Wetmore, 1972), and Argentina (Grass i , 

1950) in the Southern Hemisphere. 

Remarks: P_. rufescens i s s t i l l regarded occasional ly as part of 

P_. canina, i . e . Thomson (1979). See f_. canina for comments. 

One of the local specimens was determined as P.ponogensis Gyeln. by 

0. V i t ika inen (pers. comm.). P.ponojensis i s very s im i l a r to P_. rufescens 

and often not recognized as a separate species. It has an epruinose upper 

surface which i s whi t ish below with r a i s e d , pale veins and l i gh t coloured, 

almost unbranched rh iz ines as well as large (up to 1 cm broad), plane apo

thec ia ; P_. rufescens is regarded as having a whi te, pruinose center and 

rather th ick tomentum above, below as having dark, branched rh iz ines and 

darkening but not conspicuously ra ised veins with apothecia with ref lexed 

sides (V ik ika inen, in Poelt & Vezda, 1981). 

PELTIGERA SPURIA (Ach.) D C , Flore Franc. , ed. 3 , 2:406. 1805. 

Lichen spurius Ach . , Lichenogr. Suec. Prodrom.:159. 1798. 

Thal lus f o l i o s e ; of lone orb icu lar lobes which become elongated or 

grouped. Lobes 2-8 mm wide, edges ascending. Upper surface shiny and 

smooth with white tomentum toward the margins or larger lobes, lacking in 



small lobes; sorediate, so ra l i a laminal in small to large orb icu lar areas, 

soredia granular, grey ish-b lue, leaving decort icate areas; dark glaucous 

grey, deep greenish grey. Lower surface with pa le , raised veins on large 

lobes; rh iz ines simple and pale. Phycobiont a blue-green a lga. 

Apothecia not observed. According to Vi t ika inen ( in Poelt & Vezda, 

1977) the apothecia are less than 5 mm long. According to Duncan (1970) 

the spores are elongate-fusi form, 5- to 7-septate, 55-75 X 3.5-4.5 um. 

Substratum/Habitat: t e r r i co lous ; co l lec ted once on loose s o i l . 

Selected Specimen: 1024B. 

Local Abundance and D is t r i bu t i on : rare (see below); d i s t r i bu t i on 

poorly known, co l lec ted once on Galiano Island in the southern part of the 

CDFD subzone; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : circumarctic-circumtemperate (Krog, 1968; A h t i , 

1964) in the Northern Hemisphere; also reported from New Zealand (Martin & 

C h i l d , 1972), Aus t ra l ia (Weber & Wetmore, 1972), and Argentina (Grass i , 

1950) in the Southern Hemisphere. 

Remarks: Thomson (1950, 1979) regarded the small s ize and soredia pro

duction in P_. spuria as worthy of only var ie ta l recognit ion and grouped i t 

wi th in f_. canina. 

Py spuria is probably much more frequent in the study area than the 

s ing le co l l ec t i on ind ica tes , being overlooked because of i t s small s i z e . 

V i t ika inen ( in Poelt & Vezda, 1981)suggested i t may be ephemeral. 

PELTIGERA VENOSA (L.) Baumg., F l . L ips . :561 . 1790. 

Lichen venosus L. , Spec. Plant . :1148. 1753. 

Thallus f o l i o s e ; of s ing le , or occasional ly mu l t ip le , fan-shaped lobes, 

6-14 mm high, attached at the narrow end by short stubby rh iz ines to the 

substratum. Upper surface shiny, smooth; green to o l i ve buff. Lower sur-



face brown veined with white cottony interspaces; cephalodia sma l l , warty, 

b lack ish , at the base or along the veins. Phycobiont a green a l g a l ; ceph

alodia containing a blue-green a lga. 

Apothecia usual ly present, marginal on the upper sur face, 2-5 mm wide. 

Disc o v a l , reddish brown to b lack, concave to plane. Crenate margin often 

present. Hymenium 100-125 pm high; paraphyses simple, coherent at t i p s ; 

epithecium gold-brown. Spores 8 per ascus, e l l i p so id - f us i f o rm , l i gh t 

ye l low ish , 3-septate, 30-42 X 6-8 pm. 

Substratum/Habitat: t e r r i co l ous ; espec ia l l y on shaded, new roadcuts, 

a lso occas iona l ly muscicolous on sloping surfaces. 

Selected Specimens: 1023, 4541 A. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone at inland s i t e s , also present in the adjacent zones. 

World D i s t r i bu t i on : circumarctic-circumtemperate (Krog, 1968). 

Remarks: Krog (1968) reported P_. venosa as a ca lc iph i lous species. 

This was not noted l o c a l l y . 

Many of the local co l lec t ions have small l ichen thai 1i containing blue-

green algae associated with the bases of t he i r lobes. This i s perhaps 

another example of the mycobiont being capable of producing two d i f fe rent 

morphotypes depending on the phycobiont ava i lab le (see Pel t igera introduc-

t i o n ) . This requires - fur ther study. 

PERTUSARIA. DC.',. 

Thallus crustose, occasional ly minutely f r u t i cose ; with or without 

soredia or i s i d i a . 

Ascocarp an apothecium, so l i t a r y or several immersed in a + elevated 



verruca of t ha l l i ne t i ssue . Disc opening by a pore and therefore appear

ing perithecium-1ike or expanding and d i s t i n c t l y lecanorine. Paraphyses 

s lender, branched and anastomosing. Spores 1-8 per ascus, simple, hya l ine, 

e l l i p s o i d or ob long -e l l i pso id , th i ck -wa l led , often large. 

Cor t ico lous , sax ico lous, occasional ly te r r i co lous . 

References: Dibben (1981). 

1. Saxicolous 2 

1. Cort icolous '. 3 

2. Thal lus f e r t i l e , esorediate P_. CHIODECTONOIDES 

2. Thal lus s t e r i l e , sorediate P_. AMARA 

3. Thal lus sorediate, s t e r i l e 4 

3. Thal lus f e r t i l e , esorediate or sorediate only on f e r t i l e verrucae 5 

4. Soredia KC+ v i o l e t , K+ ye l low, P+ red; 
soredia coarsely granular in excavated so ra l i a P_. AMARA 

4. Soredia KC-, K+ ye l low, or yel low turning orange, 
P+ red; soredia f i ne l y granular in globose so ra l i a P.,BOREALIS 

5. Apothecia per tusar ia te , f e r t i l e verrucae opening 
by os t io les P. LEUCOSTOMA 

5. Apothecia lecanorate, d isc well-exposed 6 

6. Fe r t i l e verrucae appearing l i k e a 'stack 
of p l a t e s ' , P+ red; spores 20 X 10 um P_. SUBAMBIGENS 

6. F e r t i l e verrucae not bu i l t up l i k e a stack 
of plates (or i f ra ised then spores 130-165 
X 35-50 um), P- 7 

7. Borders of f e r t i l e verrucae becoming tat tered then sorediate; 
spores 1/ascus, 130-165 X 35-50 um P. OPHTHALMIZA 

7. Borders of verrucae esorediate; spores 2-8/ascus, < 130 um long 8 



8. Apothecia subsess i le ; tha l lus C - , nontuberculate; 
spores 2/ascus, 70-130 X 30-45 pm P_. STENHAMMARI 

8. Apothecia in raised verrucae, somewhat constr ic ted 
(looking l i k e a Lecanora spec ies ) ; tha l lus C+ red, 
with scattered white tuberc les; spores 8/ascus, 
15-20 X 12-14 pm < P. GLAUCOMELA 

PERTUSARIA AMARA (Ach.) N y l . , B u l l . Soc. Linn. Normandie,ser. 2,6 :288. J 8 7 2 . 

Va r i o l a r i a amara Ach . , Kongl. Vetensk. Acad. Nya Handl. 30(3) :163. 1809. 

Thallus crustose; 4-6(-10) cm broad, cen t ra l l y cracked usual ly in a 

rad ia l d i r ec t i on , to almost a reo la te , often becoming fo lded-p l ica te and 

appearing l i k e raised veins running r a d i a l l y , marginally the areoles larger 

or completely fused to form a d i s t i n c t margin, smooth and shiny except 

where disrupted by s o r a l i a ; sorediate, soredia coarsely granular, in erumL 

pent to more commonly excavated s o r a l i a , showy white; pale grey, o l i ve 

grey with the margin sometimes yel lower than the central part of the 

t h a l l u s , also occasional ly with b lackish l ines or zones towards the per

iphery but essen t ia l l y unzoned to the naked eye. 

Apothecia not observed. According to Dibben (1980) the apothecia are 

not common and frequently immature when present, one per verruca (usual ly 

abort ing and developing into the so ra l i a ins tead) , spores 1 per ascus, 

103-348 X 26-82 pm. 

Spot Tests : soredia KC+ v io le t (f leeting),K+ ye l low ish , C - , P+ red. 

Substratum/Habitat: cor t ico lous and saxicolous; when cor t ico lous most 

frequent on deciduous trees and shrubs. 

Selected Specimens: 2568, 2974. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone at both inland and maritime s i t e s ; not co l lec ted in the 

adjacent zones. 

World D is t r i bu t i on : ten ta t i ve ly circumtemperate in the Northern Hem-



isphere, but la rge ly absent from the Rocky Mountains and Great P la ins in 

North America; also reported from Argentina (Grass i , 1950) in the Southern 

Hemisphere. 

Remarks: Local ly the saxicolous form is much more common than the 

cor t ico lous form. The former has less abundant and less d i s t i n c t l y ex

cavated so ra l i a and the tha l lus i s often thinner with the ' ve ins ' more 

d i s t i n c t and obvious, running around minor obstructions on the substratum. 

The KC+ v io le t react ion i s often very fa in t and f lee t ing ,w i th some 

portions of the same tha l lus react ing more d i s t i n c t l y than other parts. 

The P+ react ion is very strong and quick when present; co l lec t ions from 

the same s i t e may be mixed with regard to th is react ion. 

See P_. boreal i s fo r other comments. 

PERTUSARIA BOREALIS Er i cks . , Ann. Mycol. 36:354. 1938. 

Thai 1 us crustose; o rb i cu la r , up to 5 cm broad; th in and rimose and only 

s l i g h t l y cracking to almost approaching areo la te ; margin d i s t i n c t but 

unzoned; s l i g h t l y shiny; sorediate, soredia far inose to f i ne l y granular, 

whiter than the t ha l l u s , so ra l i a scattered occasional ly fus ing , s l i g h t l y 

elevated becoming rather high-arched; l i gh t o l i ve-grey . 

Apothecia not observed. According to Dibben (1980) the apothecia are 

unknown being t o t a l l y replaced by the s o r a l i a . 

Spot Tests : K+ yellow to yellow-brown, KC-, C - , P+ yellow turning 

orange-red. 

Substratum/Habitat: co r t i co lous , a l l co l lec t ions from Alnus. 

Selected Specimens: 2667, 4485. 

Local Abundance and D is t r i bu t i on : infrequent; scattered along the 

western boundary of the CDFD subzone (not co l lec ted in the Gulf Is lands); 
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also present in the adjacent zones. 

World D i s t r i bu t i on : western North American endemic (Dibben, 1980); 

described from Alaska, also reported from Washington. Dibben (1980) men

tioned a s ing le specimen from Quebec which requires "substant iat ion but 

suggested the species may be panboreal in North America. 

Remarks: P_. boreal i s strongly resembles the cor t ico lous form of 

P_. amara. The soredia of the former i s perhaps f i ne r and i t s so ra l i a never 

become excavated l i k e in P_. amara but instead become high-arched. In 

young specimens the KC+ v io le t react ion ..in ,P_. amara is the best character 

for i den t i f i ca t i on , although the react ion i s ephemeral and must be watched 

for ca re fu l l y . The compound which produces th i s reac t ion , p i c ro l i chen ic 

a c i d , also produces a very b i t t e r taste while the consti tuents of 

P. boreal i s do not have a strong tas te . 

P_. boreal i s i s reported here as new to the province. 

PERTUSARIA CHI0DECT0N0IDES Bagl. ex Mass., Misc. L i ch . :26. 1856. 

Thallus crustose; 2-4 cm broad, th in to moderately t h i ck , rimose to 

cracked-areolate, areoles up to 1 mm across; matt to apparently pruinose 

(or dusty) ; margin i n d i s t i n c t , not zoned; pale grey, l i gh t greyish o l i v e . 

Apothecia common, lecanorate, scat tered, sunken in f e r t i l e verrucae, 

0.2-0.5 mm across, round to commonly i r regu la r l y elongated. F e r t i l e 

verrucae not to only s l i g h t l y ra ised above surrounding areo les ; the margin 

around the apothecia ra i sed , cracking to ta t te red , whiter than surrounding 

t h a l l u s , appearing s l i t - or vo lcano- l i ke . Disc b lack, plane or concave, 

epruinose, shiny. Hymenium 175-190 um high; epithecium greyish-brown, 

paraphyses s lender, anastomosing, but not en t i re l y coherent. Spores 8 per 

ascus, un iser ia te to b i s e r i a t e , hya l ine, e l l i p s o i d to ' tear -d rop ' shaped, 
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epispore th ick (2-5 pm), 28-37 X 15-21. pm. 

Spot Tests : tha l lus K+ ye l low, KC-, C - , P- ; epithecium K+ l i gh t v i o le t 

(slow). 

Substratum/Habitat: sax icolous; pr imar i ly on sandstone, almost ex

c lus i ve l y in the supra l i t t o ra l zone. 

Selected Specimens: 2550, 3955. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at maritime s i t e s , present but not as common at maritime s i tes 

in the adjacent zones. 

World D is t r i bu t i on : western North America-Europe d is junc t ; in North 

America reported only from Ca l i f o rn ia (Dibben, 1980). 

Remarks: P_. chiodectonoides i s s u p e r f i c i a l l y s im i la r to some A s p i c i l i a 

species but the la rge, th ick-wal led spores read i l y separate i t . 

The K spot test of the tha l lus is ac tua l l y best observed under the LM 

in the t h a l l i n e t i ssue surrounding the hymenium where the pos i t i ve yel low 

react ion proceeds slowly to produce red c rys ta ls ( no rs t i c t i c acid) in a l l 

the local specimens. Dibben (1980) stated that the n o r s t i c t i c acid was 

only present in some specimens. 
P_. chiodectonoides i s reported here as new to the province. 

PERTUSARIA GLAUCOMELA; (Tuck.) N y l . , B u l l . Soc. L inn. Normandie, ser. 4 , 

1:282. 1887. 

Lecanora oculata subsp. glaucomela Tuck., Gen. L ich . :118. 1872. 

Thal lus crustose; th in to moderately th ick in p laces, + continuous, 

fo l lowing the substratum; s l i g h t l y shiny with scattered minute, punctate, 

white tuberc les ; pale o l i ve -g rey , pearl grey. 

Apothecia scat tered, lecanorate, grounded to e longate- l inear when 



crowded, (0 .6 - )0 .9 -1 .4 ( - l .7 ) mm wide. Margin ent i re and smooth to s l i g h t l y 

crenulate. Disc tan at f i r s t , quickly blackening, d u l l , plane to s l i g h t l y 

convex. Paraphyses slender, s l i g h t l y branched but large ly free except co

herent at apices; epithecium greyish-black. Spores 8 per ascus, un ise r ia te , 

simple, hya l ine, w ide -e l l i pso id with d i s t i n c t l y thickened epispore (ca. 3 

um t h i c k ) , 15-20 X 12-14 um. 

Spot Tests : tha l lus C+ red ( f a i n t , ephemeral), P - , C - ; epithecium K+ 

purp l ish . 

Substratum/Habitat: co r t i co lous ; co l lec ted once on the dead twigs of 

maritime Picea s i tchens is and once inland on Pinus contorta. 

Selected Specimens: 4344B, 5409A. 

Local Abundance and D is t r i bu t ion : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once on the western border of the CDFD subzone (specimen smal l , 

poorly developed), present and more abundant and better developed in the 

adjacent zones, s p e c i f i c a l l y the Fog/Spruce subzone of the CH zone. 

World D is t r i bu t i on : western North America endemic; oceanic; reported 

from Ca l i f o rn ia to northern B r i t i s h Columbia (Dibben, 1980). 

PERTUSARIA LEUC0ST0MA (Bernh.) Mass., Ricerch. Auton. L i ch . Crost:188. 1852. 

Sphaeria leucostoma Bernh., Arch. Bot. 2(1):11. 1800. 

Pertusar ia. le iopl .aca (Ach.) D C , F l . Franc, ed. 3, 6:173. 1815. 

Thallus crustose; very th in and smooth to s l i g h t l y scaly or th in and 

rimose; matt to s l i g h t l y shiny; pale o l i ve buff , pale grey, pale o l i v e - . 

grey. 

Apothecia per tusar ia te , one to four per f e r t i l e verruca. F e r t i l e 

verrucae domed, steep-sided and f la t - topped, scattered or occasional ly 

grouped and fused, 0.6-1.3 mm wide; with one to three os t io les in s l i g h t , 
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cen t ra l , + shiny yel low depresssions on the top. Epithecium hyal ine; par

aphyses f ree , s lender, s l i g h t l y anastomosing. Spores (2-)4(-6) per ascus, 

s imple, hya l ine , e l l i p s o i d , th ick-wal led (2.5-5.0 pm t h i c k ) , 55-75 X 27-32 

pm. 

Spot Tests: tha l lus K+ye l lowish, KC-, C - , P- ; epithecium K-. 

Substratum/Habitat: co r t i co lous ; co l lec ted on several deciduous trees 

and shrubs including Alnus, Holodiscus, Acer, and Quercus, usua l ly , but 

not exc lus i ve l y , on the branches rather than the trunks. 

Selected Specimens: 3687B, 4019. 

Local Abundance and D i s t r i bu t i on : infrequent; scattered throughout 

the CDFD subzone ^ p r i m a r i l y at inland s i t e s ; not co l lec ted in the adjacent 

zones. 

World D i s t r i bu t i on : western North America-eastern North America-Europe-

eastern As ia .d i s j unc t ; in North America coastal in the west but more con

t inenta l in the east ; according to Dibben (1980) almost pantemperate in 

the Northern Hemisphere. 

Remarks: According to Dibben (1980) the tha l lus is weakly P+ yellow 

and K+ yel low. The P react ion was not observed in the loca l mater ia l . 

This i s the only loca l Pertusar ia with pertusar iate apothecia; the 

remaining species have the disc c lea r l y expanding into lecanorate apo

thecia 

PERTUSARIA-OPHTHALMIZA (Nyl .) N y l . , F lora 48:354. 1865. 

Pertusar ia velata subsp. *P_. multipuncta var. ophthalmiza N y l . , L ich . 

. . . Scand.:180. 1861. 

Thal lus crustose; 2-4(-7) cm broad; t h i n , continuous to cracked to 

almost verruculose-areolate; occasional ly tuberculate or s l i g h t l y powdery, 
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to completely smooth; margin often d i s t i nc t being edged in black,but not 

d i s t i n c t l y zohate; sorediate, soredia confined to the f e r t i l e verrucae 

see below); pale o l i ve -bu f f , l i gh t o l i ve-grey . 

Apothecia common, lecanorate, abundant, l ( -2 ) per f e r t i l e verruca, 

immersed in protuberant verruca, 0.5-1.0 mm wide. The verrucar ia l margin 

s p l i t t i n g and crack ing, becoming sorediate to a greater or lesser extent, 

whiter than the t ha l l us . Disc plane, b lack, often covered in white 

pru in ia and eventual ly white soredia. Hymenium 150-175 um high; ep i 

thecium grey-black; hypothecium hyal ine. Spores 1 per ascus, hya l ine, 

e l l i pso id -ob long , simple, d i s t i n c t l y thickened epispore, 130-165 X 35-52 pm. 

Spot Tests: tha l lus K- or + sordid fa in t ye l low, C- , KC-, P- ; . 

epithecium K-. 

Substratum/Habitat: co r t i co lous ; on both coni fers and deciduous t rees , 

the l a t t e r exc lus ive ly Alnus. 

Selected Specimens: 129, 4721. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout 

the CDFD subzone, present and perhaps more common in the adjacent zones. 

World D is t r ibu t ion : circumboreal (-circumtemperate)(Dibben, 1980). 

Remarks: P_. ophthalmiza is s im i la r to the local P_. amara; both species 

are sorediate and cor t ico lous but the soredia of £_. ophthalmiza is KC-, not 

as d i s t i n c t l y granular nor produced as abundantly as in the P_.. amara. 

Add i t iona l l y P. ophthalmiza always has apothecia while P_. amara was never 

observed f e r t i l e . Indeed the f e r t i l e verrucae of P_. ophthalmiza are often 

incompletely sorediate (the verrucar ia l margin only cracked and ta t tered) . 

In th i s case, i f the verrucae are wel1-developed, the material would 

resemble' some co l lec t ions of P_. subambigens (which i s P+ red). 
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Unt i l recent ly th is species commonly was ca l led P_. multipuricta but i t 

i s , in f ac t , d i f fe rent from the European species treated under that name. 

PERTUSARIA STENHAMMARI He lb . , Ofvers. Fdch. Kongl. Svensk. Vetonsk.-Akad. 

22:463. 1866. 

Thal lus crustose; t h i n , smooth and continuous, or scat tered; matt; pale 

grey, l i gh t o l i ve grey, or o l i ve grey. 

Apothecia lecanorate, l ( -2 ) per f e r t i l e verruca. Verrucae only s l i g h t l y 

elevated above the level of the t h a l l u s , sides moderately to gradually 

s loped, 0.4-1.0 mm wide. Margins raised above the d i s c , becoming blackened 

and sometimes s l i g h t l y cracked. Old verrucae sometimes shed from t h a l l u s , 

leaving c i r c u l a r scar-depressions. Disc b lack, plane, shiny to matt. Ep i 

thecium hyaline to grey ish-b lack; paraphyses slender and free although 

coherent at apices. Spores 2 per ascus, simple, hya l ine, e l l i p s o i d , or 

s l i g h t l y pointed at one end, with a d i s t i nc t epispore (5-6 pm th ick at sides 

and often much th icker at pointed end), 72-132 X 30-45 pm. 

Spot Tests,: tha l lus K-, C - , KC-, P- ; epithecium K+ v i o l e t . 

Substratum/Habitat: co r t i co lous ; co l lec ted three times on Alnus. 

Selected Specimens: 2570, 4488B. 

Local Abundance and D is t r i bu t i on : infrequent; scattered along the 

western boundary of the CDFD subzone at inland s i t e s ; not co l lec ted in the 

adjacent zones during the present study but, from other c o l l e c t i o n s , known 

to be present there. 

World D is t r i bu t i on : western North America-eastern North America-Europe-

d is junc t ; according to Dibben (1980) "panboreal d is junc t " . 
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PERTUSARIA SUBAMBIGENS Dibb. , Milwaukee Publ ic Museum, Publ. B i o l . Geo. 

5:1-162. 

Thallus crustose; smooth to more commonly r imose-cracked, occasional ly 

almost verruculose; s l i g h t l y shiny; deep o l i ve buff , deep o l i ve grey, to . 

pale o l i ve-grey . 

Apothecia lecanorate, l ( -4 ) per verrucar ia l wart. The verrucae ver t 

i c a l l y elongating and eventual ly forming a ser ies of concent r ica l ly p i led 

rings ( 's tacked 1 p lates) which may be ent i re or cracked, 0 .8 -1 .2 ( - l .5 ) mm 

wide. The disc pink or tan, becoming brown-black, moderately white pru in

ose, concave becoming +_ plane. The hymenium 125-150 um high; epithecium 

granular, dark grey; paraphyses free in KOH. Spores 8 per ascus, uniser-

i a t e , simple, hya l ine, e l l i p s o i d to somewhat pointed at the ends, epispore 

usual ly d i s t i n c t but only 1 um th i ck , 17-22 X 8-10 um. 

Spot Tests : tha l lus K+ ye l low, C- , KC-, P+ yel low, quick ly turning red; 

epithecium K-. 

Substratum/Habitat: co r t i co lous ; co l lec ted pr imar i ly on con i fe rs , main

ly Pseudotsuga, also one co l l ec t i on from Alnus. 

Selected Specimens: 4737, 5214. 

Local Abundance and D is t r i bu t ion : frequent; scattered throughout the 

CDFD subzone, espec ia l l y at inland s i t e s , present but not as common in the 

adjacent zones. 

World D is t r i bu t ion : western North American endemic; oceanic; reported 

from Ca l i f o rn ia to B r i t i s h Columbia (Dibben, 1980). 

Remarks: When young, the tha l lus of P_. subambigens can appear verrucose 

with abundant, immature, f e r t i l e verrucae. Even when the discs are f i n a l l y 

evident the ve r t i ca l elongating and bui ld-up of concentr ic t i e r s of the 

verrucae may not have taken place yet in most verrucae, although a few are 

often more advanced than the res t . Tha l l i with tat tered ver rucar r ia l t i e r s , 



571 

or with the tat tered remnants of the apothecial ve i l evident, may resemble 

P_. ophthalmiza but the small spores which are 8/ascus and P+ tha l lus eas i l y 

d ist inguishes P_. subambigens. 

Unt i l recent ly subambigens was included within the South Afr ican 

species F\ ambigens (Nyl.) Tuck. 

PHAEOPHYSCIA Moberg 

Thal lus f o l i o s e ; small , o rb i cu la r , + loosely appressed; with or without 

i s i d i a or soredia; epruinose; upper and lower cortex present, both para-

plectenchymatous; (grey-)brown,. occasional ly greenish brown. Below dark 

brown to b lack, occasional ly pale, with simple, concolorous rh i z ines . 

Ascocarp an apothecium, lamina l , s e s s i l e . Tha l l ine margin present, 

often with rh iz inae (corona) below and occasional ly with hyaline hairs on 

top edge. Spores 8 per ascus, 1-septate ( po la r i l o cu la r ) , brown, th ick -

wal led. 

Pycnidia immersed, lamina l ; pycnospores e l l i p s o i d , < 4 um. 

Saxicolous, co r t i co lous , t e r r i co lous . 

Phaeophyscia i s a recent segregate genus which was formerly part of 

Physcia. 

References: Thomson (1963), Essl inger (1977a, 1978b), Moberg (1977). 

1. Thal lus esorediate, maculate; cor t ico lous P_. CILIATA 

1. Thallus sorediate, smooth; sax ico lous, occasional ly 
cor t ico lous I?. ORBICULARIS 



PHAEOPHYSCIA"CILIATA (Hoffm.) Moberg, Symb. Bot. Upsal. 22:30. 1977. 

Lichen c i l i a t u s Hoffm., Enum. L i ch . : 69 . 1784. 

Thallus f o l i o s e ; o rb i cu la r , 2-3 cm broad. Lobes l i n e a r , 0.5-0.8 mm 

wide, pinnately branched, adnate, separate, d u l l , smooth, esorediate; 

greyish brown to l i gh t brown. Below brown-black; rh iz ines abundant, ex

tending beyond margins, black. 

Apothecia common, lamina l , adnate to s e s s i l e , 0.8-1.4 mm wide. 

Thal l ine margin th i ck , ent i re with abundant to sparse, shor t , white r h i 

zines on the lower edge. Disc concave becoming plane, b lack, epruinose. 

Hymenium 100 pm high; paraphyses simple, coherent; epithecium gold-brown 

to brown. Spores 8 per ascus, e l l i p s o i d to oblong, 1-septate, po l a r i l o c 

u la r , dusky brown, (22-)24-27 X (7-)8-9(-10) pm. 

Spot Tests: cortex K-. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Alnus with Physcia  

a i p o l i a . 

Selected Specimen: 5053B. 

Local Abundance and D is t r i bu t i on : rare ; d i s t r i bu t ion poorly known, 

co l lec ted once in the CDFW subzone; not co l lec ted in the CDFD subzone. 

Remarks: Essl inger (1978b) has recent ly described a new species, 

P_. h i r t e l l a , which Thomson (1963) had considered part of P_. c i 1 i a t a . 

P_. h i r t e l l a i s separated from the l a t t e r species by the "sparce to numerous 

pale or almost hyaline co r t i ca l h a i r s , espec ia l l y on the lobe ends and/or 

margins, the upper surface often d i s t i n c t l y white maculate" and the pale 

co r t i ca l hairs on the upper part of the excip le as well as the darkened 
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rh iz ines around the base. 

PHAEOPHYSCIA ORBICULARIS (Neck.) Mobe-g, Symb. Bot. Upsal. 22:44. 1977. 

Lichen o rb i cu la r i s Neck., Delicae Ga l l o -Be l i g i cae : 509. 1768. 

Thallus f o l i o s e ; o rb i cu la r , 1-2 cm broad, or coalescing to cover large 

areas. Lobes 0 .5 -0 .8 ( - l .1 ) mm wide, pinnately branched, usual ly contiguous 

or marginally imbricate, adnate, lobe t ips sometimes ascending, crenate; 

sorediate, soredia granular, brown-black to greenish espec ia l l y when break

ing down, in marginal s o r a l i a , sometimes apical on short side lobes or 

laminal and globose; brownish grey, b lackish grey, brown, sometimes with 

a sheen. Below black, shiny; rh iz ines simple, b lack, often whi te- t ipped, 
i 

occasional ly protruding beyond margins. 

Apothecia uncommon, observed once, lamina l , 0.8-2.4 mm wide. Thal l ine 

margin ent i re to crenulate. Disc reddish brown to b lack, epruinose. 

Hymenium 80-85 um h igh; paraphyses s imple, coherent; epithecium dark gold-

brown. Spores 8 per ascus, 1-septate, po la r i l ocu la r , brown, 17-20 X 7-9um. 

Spot Tests: none. 

Substratum/Habitat: p r imar i ly sax ico lous, espec ia l l y in the supra

l i t t o r a l zone; occasional ly co r t i co lous . 

Selected Specimens: 190, 1310. 

Local Abundance and D i s t r i bu t i on : frequent; scattered mainly throughout 

the Gulf Islands in the southern part of the CDFD subzone; present but not 

as common in the adjacent zones. 

World D is t r i bu t i on : ten ta t i ve ly western North American-Europe d is junct . 

Remarks: P_. o r b i c u l a r i s , un t i l recent ly , was treated as a very poly- . ; 

morphic species. Eastern North American material has been segregated into 

at least two other species; P_. o rb i cu la r i s s. s t r . in North America i s 



known only in the west. P_. adiasto la (Ess l . ) E s s l . d i f f e rs pr imar i ly in . 

i t s possession of terminal and marginal so ra l i a wi th.soredia that are 

coasrsely granular to i s i d i o i d ; P_. pus i l lo ides (Zahlbr.) E s s l . has cap

i t a t e , pr imar i ly terminal so ra l i a on main lobes or small l a te ra l lobes, 

pro ject ing, dark rh i z i nes , and f requent ly, a cor t ico lous habi t ; P_. o rb ic  

u la r i s i s "character ized by i t s lamina! and submarginal punctiform to 

i r regu la r so ra l i a and r e l a t i v e l y f ine granular soredia" (Ess l inger , 1978b). 

The loca l material f a l l s c loser to P_. o rb i cu la r i s than to the other two 

species but the characters are s l i g h t l y overlapping and not mutally ex

c lus i ve . The problem requires more study. 

PHLYCTIS (Wal l r . ) F lo t . 

Thallus crustose; with or without soredia. Phycobiont a green a lga. 

Ascocarp an apothecium, round, subsess i le . Tha l l ine margin and proper 

margin i n d i s t i n c t or poorly developed. Paraphyses simple to branched. 

Spores 1-8 per ascus, hya l ine , muriform with many c e l l s . 

Pr imar i ly cor t i co lous . 

1. Thallus sorediate 

1. Thallus esorediate, abundantly f e r t i l e 

PHLYCTIS ARGENA (Ach.) F l o t . , Bot. Ze i t . 8:572. 1850. 

Lichen argenus Ach . , L ich . Suec. :8. 1798. 

Thal lus crustose; gently verruculose towards the margins; matt, sub-

pruinose; the verrucae quickly burst ing open to produce soredia, the i so 

la ted so ra l i a quickly becoming confluent and broadly eroded accounting for 

P_. ARGENA 

P. SPEIREA 
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most of the t h a l l u s ; medulla th ick and cottony espec ia l l y towards the 

center; soredia granular, white to (yellow-)orange (espec ia l ly in herbarium 

specimens); pale grey. Hypothallus usual ly absent, occasional ly present, 

t h i n , white. 

Apothecia not observed. According to Ozenda and Clauzade (1970) the 

apothecia are very ra re , 0.2 mm wide, immersed s ing ly in pulverulent verru

cae with the general appearance of s o r a l i a ; d isc b lack, pruinose; spores 1 

per ascus, +_ e l l i p s o i d , 100-150 X 25-50 pm. 

Spot Tests: tha l lus K+ yel low turning orange(-red), under LM producing 

narrow red c r y s t a l s , C-(or+ fa in t ye l low) , P+ yel low(-orange). 

Substratum/Habitat: co r t i co lous ; on deciduous trees espec ia l l y Quercus. 

Selected Specimens: 872, 3633. 

Local Abundance and D is t r i bu t ion : uncerta in; reported from Europe and 

North America; in North America reported from Ontario (Brodo, 1981), Mich

igan (Harr is , 1977), and New Hampshire, Oklahoma, Washington, Oregon, and 

Ca l i f o rn ia (Fink, 1935). 

Remarks: See P_. speirea. 

PHLYCTIS SPEIREA Merr . , Ottawa Natura l is t 27:118,119. 1913. 

Thallus crustose; 2-4 cm broad; scurfy to rimose-cracked, not d i s t i n c t l y 

areo la te , par t i c les very i r regu la r and d i f fuse , esorediate; pale grey, o l i v e -

grey, l i gh t mineral grey. Hypothallus white, very f i ne l y f ib rous , sometimes 

v i s i b l e at the margin and occasional ly throughout i f tha l lus thin and scurfy. 

Apothecia abundant, l ( -2 ) immersed in verrucae. The verrucae i r regu la r l y 

breaking or cracking open showing the medulla which i s whiter than remainder 

of t h a l l u s , 0.4-0.6(-0.8) mm wide. Disc plane, black and shiny or more 

commonly, heavi ly white pruinose; pru in ia sometimes clumped coarsely together 



576 

(not d i s t i n c t l y sorediate) . Hymenium up to 175 um high; paraphyses slender, 

anastomosing but free except at the apices where coherent; epithecium yel low

ish to brownish. Spores 1 per ascus, hyaline to ye l low ish , roughly ' e l l i p 

s o i d , often narrower at one or both ends, occasional ly nearly ap icu la te , 

muriform (27-46transverse septa, 8-12 longi tudinal septa) , 95-150 X 25-45 um 

(see Figure 23). 

Spot Tests: tha l lus K+ yel low turning red , producing narrow red c rys ta ls 

under LM, C- , P+ orange. 

Substratum/Habitat: co r t i co lous ; co l lec ted on S a l i x , Acer, and once, 

very abundantly, on Holodiscus. 

Selected Specimens: 4136, 7383. 

Local Abundance and D is t r i bu t i on : infrequent; co l lec ted only on the 

Saanich Peninsula in the southern part of the CDFD subzone, not co l lec ted in 

the adjacent zones. 

World D is t r i bu t i on : western North American endemic; described from Sidney 

on the Saanich Peninsula, B r i t i s h Columbia, also known from Washington (Ryan, 

pers. comm.) 

Remarks: Me r r i l l described P_. speirea from material co l lec ted by J . Macoun 

in Sidney on the Saanich Peninsula. As M e r r i l l himself admitted, the new 

species was very close to P. argena, d i f f e r i n g , he s a i d , in tha l lus colour 

and aspect of the apothecia ( M e r r i l l , 1913). P_. argena i s an abundantly 

sorediate species that i s rare ly f e r t i l e . European specimens of P. argena do, 

indeed, look l i gh te r white in colour but th is i s caused by the extensive 

production of soredia and the resu l t ing exposure of the paler medulla. Por

t ions of the tha l lus undisturbed by soredia are the same colour as the local 

P_. spei rea. 

However, the few local co l lec t ions of IP. speirea are de f i n i t e l y not 



sorediate. The f e r t i l e verrucae do crack open i r regu la r l y but they do not 

become sorediate. The apothecia are often heavi ly pruinose with the pru in ia 

often coarsely clumped together but again i t i s not a sorediate condi t ion. 

In some respects th is cracking open of verrucae i s reminiscent of Pertusar ia  

ophthalmiza which, however, does become sorediate eventual ly. Phy lc t is  

speirea does not become sorediate although more co l lec t ions of th is species 

are necessary to confirm that th is is i t s standard state. Based on the 

esorediate character, P_. speirea does seem s u f f i c i e n t l y d i f ferent from 

P_. argena to be maintained as a separate species. It may be another example 

of the so red ia te - s te r i l e / eso red ia te - f e r t i l e species-pai rs common on the 

west coast of North America with the sorediate species occurring again in 

Europe, e .g . Letharia vulp ina-L. columbiana, Cavernularia huTteni i -C. 

lophyrea, Ramalina leptocarpha-R. subleptocarpha (not in Europe). 

The common f e r t i l e European Phy lc t is species is P_. agelaea (Ach.) F lo t . 

It has 2(-4) spores per ascus with the spores apiculate and 45-90 X 20-35 pm. 

PHYLLISCUM Nyl . 

Thallus minutely fo l i ose to fol iose-squamulose; umbi l icate. Phycobiont 

a blue-green alga (Croococcus). 

Ascocarp an apothecium, usual ly immersed, opening by a small os t io le and 

therefore peri thecium-1ike. Paraphyses ge la t in i z ing or pers is tent . Spores 

8(-16) per ascus, hya l ine, s imple, round to ova l . 

Saxicolous. 

There is one local species. 

References: Henssen (1963e). 
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PHYLLISCUM DEMANGEONII (Moug. &Mont.) N y l . , Memoir. Soc. Imp. Scienc. Nat. 

Cherbourg 3:166. 1855. 

Collema demangeonii Moug. & Mont., Ann. S c i . Nat. Bot. 3, 12:291. 1849. 

Thallus minutely f o l i o s e ; 0.8-3.0 mm broad, cen t ra l l y attached. When 

la rge, lobes cen t ra l l y + fused and marked into small sections by l i gh t 

creases; marginal ly lobes + d i s t i n c t , f l a t tened , shor t , 0.6 mm wide; +_ shiny; 

brownish black, dark below. Upper and lower cortex strongly reddish in 

colour under LM. 

Apothecia laminal and usual ly c e n t r a l , immersed, + t h a l l i n e t issue 

swollen above, opening by a small punctiform, +_ depressed ' o s t i o l e 1 . 

Paraphyses not d i s t i n c t . Spores 16 per ascus, hya l ine , simple, oblong-

e l l i p s o i d , 10-12 X 5-6 um 

Spot Tests: none. 

Substratum/Habitat: sax ico lous; co l lec ted once on sandstone and adjacent 

A s p i c i l i a sp. 

Selected Specimen: 1091B. 

Local Abundance and D is t r i bu t ion : rare; d i s t r i bu t ion poorly known, 

co l lec ted once on Galiano Island in the southern part of the CDFD subzone, 

not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North America-eastern North America-Europe-

eastern Asia d is junc t ; in North America reported from New England, Massachu

set ts (Fink, 1935), North Carol ina (Yoshimura & Sharp, 1968), and Ca l i f o rn ia 

(Tucker & Jordan, 1978); also reported from Argentina (Grass i , 1950) in the 

Southern Hemisphere. 

Remarks: Some descr ipt ions of Phyll iscum describe a red colour in the 

ge la t in coating of the algal c e l l s . The c e l l wal ls of the local material 

were hyaline and th ick-wa l led . The only reddish co lorat ion was confined to 

the co r t i ca l areas. 
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P. demangeonii i s reported here as new to the province. 

PHYSCIA (Schreb.) Mich. 

Thallus f o l i o s e ; o rb i cu la r , 1 inear- lobed, +_ loosely appressed, upper 

(paraplectenchymatous) and lower (usual ly prosoplectenchymatous) surfaces 

co r t i ca te , upper cortex K+ yel low, containing a t ranor in ; with or without 

sored ia ; whi t ish grey to dark grey, with or without p ru in ia . Lower surface 

white to l i gh t brown, rh i z ina te . 

Ascocarp an apothecium, lamina l , sess i l e to subs t ip i ta te . Thal l ine 

margin present. Spores 8 per ascus, brown, 1-septate, po la r i l ocu la r 

(Physcia-type). 

Pycnidia immersed; pycnospores s u b c y l i n d r i c a l , > 4 cm long. 

Cort icolous and saxicolous. 

Physcia has recent ly had several segregate genera removed, namely 

Phaeophyscia, Physciopsis, and Physconia. The local segregates are also 

included in the Physcia key below. 

References: Thomson (1963), Moberg (1977), Maas Geesteranus (1952). 

1. Thal lus sorediate 2 

1. Thallus esorediate 9 

2. Thal lus c i l i a t e 3 

2. Thallus e c i l i a t e ( rh iz ines may project beyond margin) 4 

3. Sora l ia labr i form P. TENELLA 

3. Sora l ia helmet-shaped P. ADSCENDENS 
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4. Thallus + pruinose 5 

4. Thallus + epruinose 6 

5. Sora l ia labr i form on ascending lobe t i p s ; lobes 
0.4-0.5 mm wide; medulla K- PHYSC0NTA>ERISIDI0SA (P- 591 ) 

5. Sora l ia marginal; lobes > 0.5 mm wide; 
medulla K+ yel low PHYSCONIA ENTEROXANTHA (p. 589 ) 

6. Thallus grey-white 7 

6. Thallus dark, grey-brown PHAEOPHYSCIA ORBICULARIS (p. 573) 

7. Sora l ia lamina l , globose ..P. CAESIA 

7. Sora l ia terminal , labr i form 8 

8. Medulla K+ yel low; cortex white-spotted P. VAINIOI 

8. Medulla K-; cortex + smooth, not white-spotted P_. DUBIA 

9. Rhizines conspicuously project ing beyond margins; 
exc ip le with corona of r h i z i n e s ; upper surface 
+ smooth, brownish PHAEOPHYSCIA CILIATA (p. 572 ) 

9. Rhizines inconspicuous although sometimes pro ject ing; exc ip le 
smooth, lacking a corona; upper surface +_ white-spotted, 
whit ish-grey 10 

10. Cor t ico lous ; cortex white-spotted P_. AIPOLIA 

10. Saxicolous; cortex roughened but not 
white-spotted f_. CASCADENSIS 

PHYSCIA ADSCENDENS (Fr. ) O l i v . , F l . L i ch . Orne 1:79. 1882. 

Parmelia s t e l l a r i s var. adscendens F r . , Summa Veg. Scand. 1:105. 1845. 

Thal lus f o l i o s e ; forming small roset tes , l -2(-3) cm broad. Lobes 

l i n e a r , pinnately branched, 0.4-0.7(T1.1) mm wide, separate and adnate to 

free and imbr icate, d u l l ; upper surface white-spotted; c i l i a t e , c i l i a white 

to usual ly black, l -2(-3) mm long, simple to b i - or t r i - f u r c a t e , marginal; 

sorediate, soredia far inose to granular, white to greenish, in a p i c a l , 

helmet-shaped so ra l i a (the upper cortex becoming vaulted or hooded, soredia 

formed below from medullary t i s sue , lower cortex at least p a r t i a l l y i n tac t , 
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leaving a cav i ty for the soredia , upper cortex f i n a l l y perforated, f i n a l l y 

reduced to nearly lab r i fo rm- l i ke s t ruc tu re ) ; whit ish-grey to greenish 

f laucous. Below usual ly white; rh iz ines b lack, few. 

Apothecia not common, subs t i p i t a te , lamina l , 1.1-3.1 mm broad. 

Thal l ine margin t h i n , crenulate, occasional ly sorediate. Disc plane, d u l l , 

ve lvety , b lack, sometimes f a i n t l y white pruinose. Hymenium 65-80 pm high; 

paraphyses coherent; epithecium dark brown. Spores 8 per ascus, oblong-

e l l i p s o i d , grey-brown, 1-septate, po la r i l ocu la r , 15-18(-20) X 7-9 pm. 

Pycnidia often present on f e r t i l e thai 1 i , otherwise not common, b lack, 

immersed; pycnospores hyal ine, c y l i n d r i c a l , 3-4 X 0.8 pm. 

Spot Tes ts : cortex K+ yel low. 

Substratum/Habitat: saxicolous and cor t i co lous ; when cort ico lous then 

pr imar i ly on deciduous trees and shrubs. 

Selected Specimens: 1898, 2466. 

Local Abundance and D is t r i bu t ion : frequent; scattered throughout the 

CDFD subzone; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : circumboreal-circumtemperate (Thomson, 1979); 

also reported from New Zealand (Martin & Ch i l d , 1972), Aus t ra l ia (Weber & 

Wetmore, 1972), and Argentina (Grass i , 1950) in the Southern Hemisphere. 

Remarks: f_. tene l la is separated from P_. adscendens by the labr i form 

instead of helmet-shaped s o r a l i a . Thomson (1963) questioned the necessity 

of maintaining two separate species. Hypogymnia physodes commonly has 

labr i form so ra l i a but occasional ly helmet-shaped so ra l i a are produced in 

specimens. These are not given separate species s ta tus. Maas Geesteranus 

(1952), however, pointed out that the two types of so ra l i a in Physcia are 

produced in .di f ferent manners. In P_. adscendens the upper and lower cortex 

separate with soredia formed mainly from medullary t i s s u e , the upper cortex 

vaults to form the helmet-shaped structure producing a cav i ty with holes 



f i n a l l y appearing in the upper cortex as the soralium is destroyed. Usual 1 

at least some lobes are in the las t stage. In £_. tene l la the lower cortex 

and medulla together form the sored ia , the upper cortex may sometimes arch 

but a cavi ty i s never produced. 

PHYSCIA AIPOLIA (Ehrh. ex Humb.) Furnr . , Naturh. Topogr. Regensburg 2:249'. 

1839. 

Lichen a ipo l ius Ehrh. ex Humb., Florae Fr ibergensis:19. 1793. 

Thal lus f o l i o s e ; o rb i cu la r , 1-4 cm broad. Lobes l i n e a r , + plane, 

0.5-1.1 mm wide, adnate, separate to occasional ly imbr icate, du l l with 

obvious white-spott ing of the upper cortex; white. Below l i gh t coloured; 

rh iz ines l i gh t to b lack i sh , simple becoming branched, sometimes project ing 

beyond margins although not usual ly conspicuous. 

Apothecia usual ly present, abundant towards the center, lamina l , 

adnate, 0 .8 -1 .3 ( - l .8 ) mm wide. Thal l ine margin t h i ck , ent i re to crenulate 

Disc plane, d u l l , b lack, sometimes white pruinose. Hymenium 80-100 um 

high; paraphyses coherent; epithecium l i gh t brown. Spores 8 per ascus, 

e l l i p s o i d to oblong, 1-septate, p o l a r i l o c u l a r , greyish to dark brown, 

18-24 X 8-10 pm. 

Spot Tests : cortex and medulla K+ yel low. 

Substratum/Habitat: co r t i co lous ; on a wide var i t y of deciduous trees 

and shrubs including Sambucus racemosa, Holodiscus, Quercus, Crataegus  

doug las i i , and espec ia l l y Acer. 

Selected Specimens: 1732, 3986A. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout 

the CDFD subzone espec ia l l y , but not exc lus ive ly , at inland s i t e s ; also 

present, but not as common, in the adjacent zones. 
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World D i s t r i bu t i on : circumboreal-circumtemperate (Krog, 1968) in the 

Northern Hemisphere; also reported from Aus t ra l ia (F i lson & Rogers, 1979), 

Uruguay (Osorio, 1981), and Argentina (Grass i , 1950) in the Southern Hem

isphere. 

Remarks: £_. a i p o l i a i s very s im i la r to P_. s t e l l a r i s (L.) N y l . , which 

is known from Alaska, A lber ta , and Washington. The l a t t e r species d i f fe rs 

in the K- medulla and a smooth rather than a white-spotted upper surface. 

P_. a ipol i a i s occas ional ly saxicolous,where i t can be confused with 

£_. phaea (Tuck.) Thorns. !P. phaea has been reported from Mayne Island 

within the present study area on the basis of a Macoun co l lec t ion (Thomson, 

1963). However, that record i s not accepted here un t i l confirmatory c o l 

l e c t i o n ^ ) are made. According to Thomson (op. c i t . ) F\ phaea d i f fe rs 

from F\ a i p o l i a in i t s bluer colorat ion and narrower spores, although the 

measurements overlap. Moberg (1977) separated the two species by the 

smaller spores (15-21 X 7-10 um), smaller apothecia (up to 2 mm but mostly 

about 1 mm wide), and convex, narrow ( <1 mm) lobes of phaea. 

PHYSCIA CAESIA (Hoffm.) Ft l rnr. , Naturh. Topogr. Regensburg 2:250. 1839. 

Lichen caesius Hoffm., Enum. L i ch . :65. 1784. 

Thal lus f o l i o s e ; o rb i cu la r , 1.5-3(-6) cm broad. Lobes l i n e a r , 0.6-1.0 

(-1.2) mm wide, d u l l , s l i g h t l y to strongly whi te-spotted, adnate, usual ly 

separate to s l i g h t l y imbr icate, pinnately-branched, sorediate, soredia in 

laminal globose s o r a l i a , espec ia l l y toward the center of the t h a l l u s ; white 

to blue-grey. Below l i gh t coloured; rh iz ines simple to branched, dark brown 

to b lack, sometimes extending beyond the margins. 

Apothecia uncommon, lamina l , 0.6-1.1(-2.2) mm wide. Thal l ine margin 

t h i c k , ent i re to crenulate. Disc plane, b lack, usual ly epruinose. 
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Hymenium 55-75 um high; paraphyses simple, coherent; epithecium orange-

brown. Spores 8 per ascus, el l ispsoid-oblong, 1-septate, po la r i l ocu la r , 

brownish, 18-23 X 7-10 pm. 

Spot Tests : cortex and medulla K+ yel low. 

Substratum/Habitat: sax ico lous; common in the sup ra l i t t o ra l zone but 

also found in land. 

Selected Specimens: 2470, 3872. 

Local Abundance and D i s t r i bu t i on : frequent; scattered throughout the 

CDFD subzone pr imar i ly at maritime s i t e s ; present but not as common in 

the adjacent zones. 

World D i s t r i bu t i on : circumarctic(-circumtemperate) (Krog, 1968) in 

the Northern Hemisphere; also reported from New Zealand (Martin & C h i l d , 

1972), Aus t ra l ia (F i lson & Rogers, 1979), and Argentina (Grass i , 1950) in 

the Southern Hemisphere. 

PHYSCIA CASCADENSIS H. Magn., Annal. Crypto. Exot. 5:30. 1932. 

Thallus f o l i o s e ; o rb i cu la r , 3-5 cm broad. Lobes crowded, convex, 

often imbr icate, adnate, 1.0-1.5 mm wide, d u l l , minutely uneven on the 

upper surface but not d i s t i n c t l y whi te-spotted, the very t i ps of lobes 

fanning out and i nc i sed ; esorediate, non is id ia te ; pearl grey, pale o l i ve 

grey, sometimes s l i g h t l y pruinose at lobe t i p s . Below l i gh t coloured, 

rh iz ines simple to branched, l i gh t coloured. 

Apothecia often present, abundant, adnate, lamina! , (0.7)1.2-1.9 mm 

wide. Thal l ine margin en t i re . Disc + plane, b lack, often white pruinose. 

Hymenium 75 pm high; paraphyses simple, coherent; epithecium brown. Spores 

8 per ascus, oblong to ob long -e l l i pso id , 1-septate, po la r i l ocu la r , brown, 

16-18 X 5-6 pm. 



Spot Tests : medulla and cortex K+ yel low. 

Substratum/Habitat: sax ico lous; in open, exposed locat ions. 

Selected Specimens: 1889, 2980. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout 

the Gulf Islands in the southern part of the CDFD subzone at both maritime 

and inland s i t e s ; not co l lec ted in the adjacent zones. 

World D i s t r i bu t i on : western North America; reported from C a l i f o r n i a , 

Mexico, Colorado, New Mexico, and Washington (Weber, 1963). 

Remarks: P_. cascadensis i s s im i la r to P_. phaea (Tuck.) Thorns, in the 

saxicolous habi t , convex lobes, and small(er) spores than the comparative 

P_. a i p o l i a / P . s t e l l a r i s . P_. cascadensis, however, lacks the white-spott ing 

and blue-grey or v io le t -grey colorat ion found in P_. phaea. P. phaea has 

been reported from the study area (Thomson, 1963) on the basis of a Macoun 

co l l ec t i on from Mayne Is land. This report i s not accepted here pending 

further co l lec t ion (s ) of P_. phaea l o c a l l y . 

P_. cascadensis was reported as new to the province in Noble (1978) 

on the basis of the present study. 

PHYSCIA DUBIA (Hoffm.) Let tau, Hedw. 52:254. 1912. 

Lobaria dubia Hoffm., Deutsch. Flora:156. 1796. 

Thal lus f o l i o s e ; o r b i c u l a r , 1.6-3.0 cm broad, or coalescing to cover 

larger areas. Lobes shor t , ascendant, imbricate, often + convex, 0.8-1.1 

mm wide, d u l l , smooth to minutely rugose but not whi te-spotted, the very 

ends fanning out s l i g h t l y on the outermost lobes, crenulate to deeply 

i nc i sed ; sorediate, soredia granulate, whi t ish and darkening, in labr i form 

s o r a l i a , sometimes spreading over larger areas; white with greyer margins. 

Below l i gh t coloured; rh iz ines simple, l i gh t coloured and darkening to 



brown. 

Apothecia not observed. According to Thomson (1963) the apothecia . . 

are uncommon, s e s s i l e , lamina l , up to 2.5 mm wide; disc black, epruinose; 

spores 8 per ascus, 1-septate, brown, 15-23 X 6-11 um. 

Spot Tests: cortex K+ ye l low; medulla K-. 

Substratum/Habitat: saxicolous. 

Selected Specimens : 651 , 3867 B. 

Local Abundance and D is t r i bu t ion : infrequent; scattered throughout 

the southern part of the CDFD subzone; not co l lec ted in the adjacent zones. 

World D i s t r i bu t i on : circumarctic-(circumtemperate)\ (Krog, 1968) in the 

Northern Hemisphere. 

Remarks: The above descr ipt ion refers to older t h a l l i , according to 

Thomson (1963) and Maas Geesteranus (1952),who described the younger 

t h a l l i .as having long, narrow lobes which are shortened through continued 

soredial production. 

PHYSCIA TENELLA (Scop. )DC, Flore Franc. , ed. 3, 2:396. 1805. 

Lichen tenel lus Scop. , Flora C a r n i o l i c a , ed. 2:394. 1772. 

Thallus f o l i o s e ; o rb i cu la r , 1.0-3.0 cm broad. Lobes adnate to more 

commonly free and ascending, imbr icate, l i t t l e to frequently i r regu la r l y 

pinnately branched, l i n e a r , 0.4-0.7 mm wide, d u l l , + d i s t i n c t l y white-

spotted; c i l i a abundant on lobe margins, 1-2(-3) mm long, white to commonly 

darkened, simple to polyfurcate; sorediate, soredia granular, greenish, in 

terminal labr i form so ra l i a with the upper cortex not or l i t t l e vaul ted; 

white to glaucous green. Lower surface pale coloured; rh iz ines present. 

Apothecia occas iona l , lamina l , subs t ip i ta te , 1.1-3.0 mm wide. 

Thal l ine margin en t i re . Disc plane, b lack, epruinose. Hymenium 55-65 um 
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high; paraphyses coherent. Spores 8 per ascus, e l l i p s o i d to e l l i p s o i d -

oblong, 1-septate, po la r i l ocu la r , brown, 16-20 X 7-9 pm. 

Pycnidia common, b lack, immersed; pycnospores hyal ine, c y l i n d r i c a l , 

3-4 X 0.75 pm. 

Spot Tests: cortex K+ yel low. 

Substratum/Habitat: saxicolous and co r t i co lous ; when cort ico lous 

pr imar i ly on deciduous trees and shrubs. 

Selected Specimens: 1523B, 4819. 

Local Abundance and D is t r i bu t ion : infrequent; scattered throughout 

the CDFD subzone espec ia l l y , but not exc lus ive ly , at maritime s i t e s ; not 

co l lec ted in the adjacent zones. 

World D is t r i bu t ion : circumboreal(-circumtemperate) in the Northern 

Hemisphere; also reported from Aus t ra l ia (Weber & Wetmore, 1972) and 

New Zealand (Mart in, 1968) in the Southern Hemisphere. 

Remarks: P_. tene l la is very s im i la r to P_. adscendens which has 

helmet-shaped so ra l i a instead of labr i form so ra l i a and is much more common 

l o c a l l y than i s the former species. See P_. adscendens for comments. 

PHYSCIA VAINIOIRas., Medd. Soc. F. F l . Fenn. 46:166. 1921. 

Thal lus f o l i o s e ; o rb i cu la r , 1.5-2.2 cm broad. Lobes adnate, 0.8-1.0 

mm wide, d u l l , white-spotted, separate to contiguous, pinnately branched; 

sored ia te , soredia granular, greyish in labr i form so ra l i a on short side 

branches as well as marginal and lamina l ; pearl grey. Below l i gh t co lours , 

ed; rh iz ines simple to branched, dark-coloured. 

Apothecia and.pycnidia not observed. According to Thomson (1963) the 

apothecia are ra re , up to 1.5 mm wide with a brown-black sometimes pru in

ose d i sc ; spores brown or greenish-brown, po la r i l ocu la r , constr ic ted at 
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the septum, 15-22 X 7.5-9.5 um. 

Spot Tests : cortex and medulla K+ yel low. 

Substratum/Habitat: sax icolous; co l lec ted once on sandstone. 

Selected Specimen: 

Local Abundance and D is t r i bu t ion : rare ; d i s t r ibu t ion poorly known, 

co l lec ted once on Saturna Island in the southern part of the CDFD subzone, 

not co l lec ted in the adjacent zones. 

World D is t r i bu t ion : ten ta t i ve ly c!ircumboreal in the Northern Hem

isphere; in North America reported from B r i t i s h Columbia, Colorado, and 

Minnesota (Thomson, 1963). 

Remarks: In general appearance P_. vain io i is c losest to P_. djjbj_a d i f 

fer ing from the l a t t e r in the co r t i ca l white-spott ing and K+ yellow spot 

test of the medulla. Because of these two characters v a i n i o i i s 

ac tua l l y c lose ly related to _P. aipol i a and £. caes ia . Moberg (1977) 

regarded P. wainiol (=P. vainio) and P_. caesia as but one species d i f f e r i ng 

only in so ra l i a type, being labr i form in the former and capi tate in the 

l a t t e r . He reported that the type of soralium formed was based on ex

ternal f ac to rs , pr imar i ly exposure to wind and moisture, with the l a b r i 

form or crater i form so ra l i a produced when the soredia are dispensed quick

ly leaving an excavated structure and the capi tate soralium produced when 

the soredia are retained for a long time "thus eventual ly forming a 

globular protuberance". Hawksworth et al (1980) s t i l l recognized £_. va in io i 

as d i s t i nc t from P_. caesia and th is has been followed here. The argument 

of whether or not the so ra l i a are d i s t i c t l y d i f fe rent is s im i l a r to the 

• P_. adscendens/P. tene l la dispute. 



PHYSCONIA Poelt 

Thallus f o l i o s e ; lobes l i n e a r , upper surface ( th i ck l y sc lerop lec ten-

chymatous) co r t i ca te ; with or without soredia or i s i d i a ; brownish, often 

completely or p a r t i a l l y white pruinose. Lower surface usual ly b lack, 

sometimes white; rh iz ines usual ly squarrose, sometimes simple. 

Ascocarp an apothecium,laminal. Thal l ine margin present, often 

lobulate or sorediate. Spores 8 per ascus, brown, 1-septate, po l a r i l o c 

u la r , usual ly > 27 pm X 15 pm. 

Pycnidia immersed; pycnospores subcy l i nd r i ca l , > 4 cm. 

Cor t ico lous, sax ico lous, t e r r i co lous . 

Physconia i s a segregate genus of Physcia, being separated on the 

basis of co r t i ca l s t ruc ture , pruinose t h a l l u s , lack of atranorin in the 

upper cortex (K - ) , and evenly-thickened large broad spores (Poe l t , 1965). 

References: Poelt (1966), V i t ika inen (1968), Moberg (1977), Thomson 

(1963). 

1. Sora l i a labr i form on ascendant lobe t i p s ; rh iz ines often 
protuberant; lobes 0.4-0.5 mm wide; medulla K- P. PERISIDOSA 

1. Sora l ia marginal; rh iz ines not protuberant; lobes 
> 0.5 mm wide; medulla and so ra l i a K+ yellow P_. ENTEROXANTHA 

PHYSCONIA ENTEROXANTHA (Nyl.) Poe l t , Nova Hedw. 12:125. 1965 

Physcia enteroxantha N y l . , Flora 56:196. 1873. 

Thal lus f o l i o s e ; o rb i cu la r , 1.5-3.5(-5) cm broad. Lobes 0.5-1.0 mm 

wide, l i n e a r , pinnately branched, separate to commonly marginal ly imbr i 

cate, d u l l , smooth, heavi ly white pruinose to only p a r t i a l l y pruinose; 



sorediate, soredia granular, occasional ly l a r g e - i s i d i o i d , brown to white, 

uwually with a yel lowish t inge, so ra l i a marginal, cresent-shaped, not 

usual ly extending to the apices, sometimes scant; medulla white to pale 

ye l low; fuscous brown, to o l ive-grey brown. Below black, marginally some

times tan; rh iz ines b lack, simple, quickly becoming squarrose and forming 

a dark mat. 

Apothecia uncommon, adnate, lamina l , 1.3-2.2 mm wide. Thal l ine 

margin granular sorediate, th ick . Disc concave to plane, b lack, white 

pruinose. Hymenium 100-110 pm high; paraphyses s imple, coherent; e p i 

thecium (orange-)brown. Spores 8 per ascus, brown, 1-septate, constr ic ted 

at the septum, po la r i l o cu l a r , 25-32 X 11-15(-17) pm. 

Spot Tests: medulla and soredia K+ yel low. 

Substratum/Habitat: cor t ico lous and sax ico lous; when cor t ico lous 

pr imar i ly on Quercus. 

Selected Specimens: 3620, 4111. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout 

the CDFD subzone at both maritime and inland s i t e s ; not co l lec ted in the 

adjacent zones. 

World D i s t r i bu t i on : ten ta t i ve ly western North America-eastern North 

America-Europe-eastern Asia (Himalayas) d is junc t ; in North America report

ed from Ca l i f o rn ia north to Alaska in the west and the Great Lakes-

Appalachian region in the east. 

Remarks: P. enteroxantha i s one of four so red ia te ( - i s id ia te ) species 

in the P_. gr isea complex which Poelt (1966) separated by rh iz ine type, 

colour of the lower sur face, and medulla-soredia colour (and K react ion) . 

P_. gr isea (Lam.) Poelt s. s t r . i s not yet known from B r i t i s h Columbia; 

reports of P_. gr isea from the province belong to other species in the 

complex. P_. gr isea s. s t r . has a whit ish under-surface and wh i t i sh , simple 
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rh i z ines . 

P_. enteroxantha was reported new to the province in Noble (1978) as 

a resu l t of the present study. 

PHYSCONIA PERISIDIOSA (Er ichs. ) Moberg, Synb. Bot. Upsal. 22(1 ) :90. 1977. 

Physcia per is id iosa E r i c h s . , Verhandl. Bot. Vereins Prov. Brandenburg 72: 

57. 1930. 

Physconia farrea auct. 

Thallus f o l i o s e ; occasional ly orb icu lar but usual ly i r r egu la r , 1.5-

4.0 cm broad. Lobes adnate, 0.4-0.5 mm wide, l i n e a r , separate, d u l l , lobe 

t ips to ent i re tha l lus white pruinose; sorediate, soredia whit ish granular, 

in ascending labr i form s o r a l i a , terminal .or on short side branches; 

fuscous, buff-brown. Below l i gh t coloured at ends, f i n a l l y blackening 

toward the very center; rh iz ines abundant, squarrose, b lack, forming a 

f e l t - l i k e mat which often extends beyond the lobes. 

Apothecia not observed. According to V i t ika inen (1968), the apo

thecia are s l i g h t l y cup-shaped, 0.5-2.0 mm wide, brown, sparsely pruinose; 

t ha l l i ne margin nearly ent i re with only small f i s s u r e s ; spores brown, con

s t r i c ted at the septum, 20-25 X 10-14 pm. According to Mogerg (1977) the 

spores are la rger , 28-35 X 16-21 pm. 

Spot Tests : medulla and soredia K-. 

Substratum/Habitat: co r t i co lous ; pr imar i ly on Quercus. 

Selected Specimens: 1723C, 4089. 

Local Abundance and D i s t r i bu t i on : infrequent; scattered throughout 

the southern part of the CDFD subzone espec ia l l y , but not exc lus ive ly , at 

inland s i t e s ; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : ten ta t i ve ly circumboreal(-circumtemperate) in the 



Northern Hemisphere. 

Remarks: P_. per is id iosa d i f f e rs from other members of the P_. gr isea 

complex in possessing conspicuously labr i form so ra l i a which are terminal 

on short side branches or occasional ly on the main branches, the l i gh t 

coloured lower surface ( f i n a l l y darkening) with b lack, squarrose rh iz ines 

and the K- medulla. Moberg (1977) also described P_. per is id iosa as having 

a shiny upper surface and shor t , narrow lobes compared to the dul l upper 

surface and elongated, broad lobes of P_. enteroxantha. Moberg (op. c i t . ) 

reported _P. per is id iosa as having lobes 0.5-1.0 mm wide and £_. entero

xantha as "up to 3 mm broad". The local per is id iosa i s usual ly 

s l i g h t l y narrower, never reaching 1.0 mm wide and local P_. enteroxantha 

also narrower that the European specimens, being only up to 1 mm broad 

but s t i l l usual ly wider that P_. pe r i s i d iosa . 

PIL0PH0RUS Th. Fr . 

Primary tha l lus crustose; granulose to squamulose, sometimes d i s t i n c t 

l y areo la te ; cephalodia present, occasional ly also on secondary t h a l l u s , 

sacculate; grey or grey-green; occas ional ly absent. Secondary tha l lus 

f r u t i cose ; of pseudopodentia, upr ight , simple to branched, separate to 

c lus tered; with or without soredia. Phycobiont a green a lga; cephalodia 

containing a blue-green a lga. 

Ascocarp an apothecium, terminal on the pseudopodentia, occasional ly 

sess i l e on the primary t h a l l u s , usual ly spherical , occasional ly clavate or 

t r i angu la r , black. Spores 8 per ascus, e l l i p s o i d to ob long -e l l i pso id , 

hya l ine, simple. Proper margin disappearing ear ly . 

Saxicolous, usual ly on s i l i c a t e rock. 



References: Jahns (1970, 1981), Sato (1940), Kurokawa and Shibuichi 

(1970). 

1. Pseudopodentia > 1 cm t a l l , abundant and often 
c lus tered; primary tha l lus + evanescent P. ACICULARIS 

1. Pseudopodentia < 1 cm t a l l , few and scat tered; 
primary tha l lus persistent 2 

2. Apothecia cy l i nd r i ca l to t r iangu lar P. CLAVATUS 
(see P_. ac i cu la r i s ) 

2. Apothecia + spherical P. NIGRICAULE 
(see P_. ac i cu la r i s ) 

PIL0PH0RUS ACICULARIS (Ach.) Th. F r . , De Stereocaul is & Pi lophor is Comm.: 

41. 1857. 

Baeomyces ac i cu la r i s Ach . , Meth. L i ch . :328. 1803. 

or disappearing. Secondary tha l lus of many pseudopodentia, 1.0-1.8(-3.0) 

cm t a l l , 0.5-1.1 mm wide, usual ly simple but occasional ly dichotomously or 

mult i-branched, becoming hollow, covered with dul l areoles or incompletely 

covered. Both primary and secondary tha l lus yel lowish glaucous,,, greenish 

glaucous to greenish grey. Cephalodia present on both t h a l l i , larger on 

primary t h a l l u s , hemispherical , whi t ish- tan to brownish. 

Apothecia abudnant, terminal on pseudopodentia, globose to s l i g h t l y 

i r r egu la r , b lack, 0.6-1.6(-2.0) mm high. Hymenium 75-100 pm high; par

aphyses black t ipped; epithecium v io le t -b lack . Spores 8 per ascus, 

hya l ine , e l l i p so id - f us i f o rm , 16-24(-32) X 5-6 pm. 

Pycnidia f requent , black on short podentia or short l a te ra l branches 

of f e r t i l e pseudopodentia; pycnospores hyal ine, cy l i nd r i ca l to cresent-

shaped, 6-8 X 1 pm. 

Primary tha l lus crustose; granular to areo la te , usual ly inconspicuous 



Spot Tests: K+ ye l low, P-

Substratum/Habitat: almost exc lus ive ly sax ico lous; however, also c o l 

lected once on a hard decort icate log , twice on exposed roots, and once on 

s o i l . 

Selected Specimens: 1148, 2411. 

Local Abundance and D i s t r i bu t i on : frequent; scattered throughout the 

CDFD subzone at inland s i t e s ; present and much more luxur ient in the 

adjacent zones. 

World D is t r i bu t i on : amphi-Paci f ic ; China, Japan, Aleut ian Is lands, 

A laska , B r i t i s h Columbia, Washington, Oregon, C a l i f o r n i a , and Idaho 

(Jahns, 1981; Krog, 1968), concentrated in B r i t i s h Columbia and Washington 

ou t l i e rs are reported from B e l l v i l l e , Ontario in North America (Jahns, . 

1981) and southern Afr ican and Aus t ra l ia (Kurokawa & Sh ibu ich i , 1970) but 

the l a t t e r two, in pa r t i cu l a r , and perhaps the f i r s t are apparently 

incor rec t . 

Remarks: P_. clavatus Th. Fr . i s reported from Sal tspr ing Island 

(Bird & B i r d , 1973) on the basis of a specimen co l lec ted by Macoun and re

ported as Pilophorus clavata n. sp. in Macoun (1902). However, no mention 

i s made of any other specimens, espec ia l l y the specimen co l lec ted by 

Macoun in 1887 from Mt. Mark further north on Vancouver Island which i s 

the holotype (F r i es , 1888). It i s probable that only one co l l ec t i on s i t e 

i s ac tua l ly involved and that th is is another example of the l o c a l i t y 

errors for which Macoun's ear ly co l lec t ions are so notorious. It is more 

l i k e l y that the Mt. Mark locat ion i s the correct one as P_. clavatus i s 

not yet know with cer ta in ty from CDFD subzone while i t i s common in the 

CH zone. During the present study P. clavatus was co l lec ted twice, one 

near Port Renfrew and once near Mt. Arrowsmith. McMinn (1960) has also 



reported co l lec t ions from the Nanaimo Lakes area of the CDFW subzone. The 

specimens were not avai lab le for conf i rmat ion, having been destroyed in a 

house f i r e (McMinn, pers. comm.) 

P_. clavatus as i t s name implies has elongated, t r iangular apothecia, 

occasional ly with ' bush - l i ke ' primordia at the neck of the apothecia, a 

persistent primary t h a l l u s , small pseudopodentia, and a much darker green 

tha l lus colour than that of JP. a c i c u l a r i s . It i s K+_ ye l low, P-. 

P_. nigrocaule Sato is not yet known from the CDFD subzone e i ther 

being much more common in the coastal montane areas. However, i t has 

been co l lec ted recent ly from low elevat ions on Quadra Island near Campbell 

River on Vancouver Island (Schof ie ld , UBC). Like P_. c lavatus, P. n igro 

caule has a pers istent primary t h a l l u s , short pseudopodentia with a + 

i n te rna l l y black axis and covered with th i ck , whi te, convex granules, and 

subglobose apothecia. It i s K+ ye l low, P+ orange. Jahns (1981) pointed 

out that the blackened axis a f ter which the species i s named is ac tua l l y 

not en t i re l y diagnost ic of the species as several other Pilophorus species 

have, or sometimes have, blackened axes. 

PLACOPSIS (Nyl.) Lindsay 

Thal lus crustose; p l aco ida l , with d iscrete marginal lobes; upper 

cortex present; with or without soredia or i s i d i a ; cephalodia present, 

s e s s i l e , f l a t tened , o rb i cu la r , often r a d i a l l y cracked or with a roughened 

sur face, occas ional ly immersed; pale grey to reddish. Phycobiont a green 

a lga ; cephalodia containing a blue-green a lga. 

Ascocarp an apothecium, sess i l e or subsess i le . Thal l ine margin 

present. Disc plane, with or without p ru in ia . Paraphyses slender, f ree , 

monil iform near the apices. Asci c y l i nd r i ca l or sometimes c y l i n d r i c -
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c lavate. Spores 8 per ascus, usual ly un ise r ia te , e l l i p s o i d , hya l ine, 

simple. 

Saxicolous. on noncalcareous rocks, occas ional ly t e r r i co lous . 

Placopsis i s c lose ly re lated to Lecanora, subgenus PIacodium, 

d i f f e r i ng in the presence of cephalodia and the cy l i nd r i ca l a s c i . 

There i s one loca l species. 

References: Lamb (1947). 

PLACOPSIS GELIDA (L.) Lindsay, Transact. L inn. Soc. London 25:536. 1866. 

Lichen gel idus L . , Mantissa 1:133. 1767. 

Lecanora gel ida (L.) Ach . , L i ch . Univ. :429. 1810. 

Thallus crustose; p laco ida l ; areolate in the center , marginally lobed, 

1.0-3.5(-6.0) cm broad; o rb i cu la r , often coalescing i r regu la r l y to cover 

large areas. Upper surface shiny, smooth to cracked, almost scabrid 

occas iona l l y ; sored ia te , soredia granular , in excavated to globular sor

a l i a , abundant to scarce, often greener than t h a l l u s ; cephalodia present, 

prominent, usual ly at least one c e n t r a l , s e s s i l e , f l a t tened , r a d i a l l y 

cracked r plus often smaller laminal ones, p ink-buf f ; whi t ish grey to tan-

grey. 

Apothecia common, lamina l , s e s s i l e , 0.8-1.8 mm wide. Tha l l ine margin 

th i ck , smooth. Disc concave becoming plane, salmon to pink coloured, 

heavi ly to sometimes th in l y pruinose. Hymenium 175-200 pm high; par

aphyses coherent at the apices; hymenium and sometimes the hypothecium 

f lesh to pink coloured. Spores 8 per ascus, un ise r ia te , hya l ine, el l i p -



o l d , simple, 17-20 X 9-12 pm. 

Pycnidia not observed. According to Lamb (1947) the pycnidia are 

immersed and indicated by brown-blackish spots; pycnospores s t ra ight or 

cresent shaped, 15-27 X 0.5 pm. 

Spot Tests : medulla C+ red. 

Substratum/Habi t a t : sax ico lous; on both sandstones and igneous rocks, 

often on sloping or ve r t i ca l surfaces. 

Selected Specimens: 2452, 4358. 

Local Abundance .and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone but thai 1i sma l l , poorly developed, s t e r i l e and often incon

spicuous on the Gulf Is lands, near the western boundary usual ly better 

developed and often f e r t i l e (see Figure 30) ; present and usual ly luxur iant 

in the adjacent zones. 

World D i s t r i bu t i on : c i rcumarct ic-oceanic with boreal-oceanic exten

s ions ; also reported from Java, New Zealand and Chi le in South America 

(Lamb, 1947).in the Southern Hemisphere; in North America reported from 

coastal a r c t i c areas (Barrett & Thomson, 1975; Thomson, 1979), Bering 

S t r a i t s , Aleut ian Is lands, SW coastal Alaska south to C a l i f o r n i a , plus an 

iso la ted o u t l i e r in eastern North America (New Hampshire) which Hale 

(1979) does not acknowledge; also very common in Greenland (Lamb, 1947) 

(see Figure 49). 

PLACYNTHIUM (Ach.) Gray 

Thallus squamulose to minutely f o l i o s e , commonly forming small 

roset tes. Lobes s t e l l a t e , f i l i f o r m , f l a t , or cana l i cu la te , c lose ly adnate 

to the substratum with rh i z i nes ; above black, brown, or o l i v e ; below 

usual ly blue-green. I s i d ia sometimes present, cy l i nd r i ca l or f la t tened. 
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Prothal lus sometimes present, black. Phycobiont blue-green. 

Ascocarp an apothecium, laminal . Thal l ine margin present in one 

species, others with proper margins. Disc black to brown. Spores 8 per 

ascus, hya l ine, oblong-fusiform, 1- or 3-septate. 

Saxicolous, often on l imestone. 

There i s one local species. 

References: Henssen (1963d). 

PLACYNTHIUM NIGRUM (Huds.) Gray, Nat. Arr . B r i t . PI . 1:395. 1821. 

Lichen niger Huds., F l . Angl. ed. 2, 2:524. 1778. 

Thallus minutely fol iose-squamulose; ef fuse; fusing to cover large 

areas. Squamules d i s t i n c t only marginal ly , there separate, smal l , ca.0.5 mm; 

but quickly becoming obscured by abundant i s i d i a and fusing to form a th ick 

mat in the center, sometimes cracked-areolate; olive-brown to o l i v e . I s i d i a 

c y l i n d r i c a l , branched, + constr ic ted at branching po ints , hor izonta l ly and 

v e r t i c a l l y a l igned, + shiny, concolorous with t ha l l u s , 0.05 mm wide, up to 

1 mm long. Hypothallus very evident at margin and elsewhere between cracks 

in t ha l l u s , black. Rhizines not observed. Phycobiont blue-green. 

Apothecia not observed. According to Henssen (1963d) the apothecia 

are 1 mm wide with dark proper margin, brown-black d isc which is i n i t i a l l y 

urceolate becoming f l a t or convex; the spores are hya l ine, narrowly e l l i p 

s o i d , 1- to 3-septate, 10-17 X 3.5-5.5 um. 

Spot Tests: none. 

Substratum/Habitat: sax icolous; co l lec ted once on s lop ing , exposed 

limestone accompanied by A s p i c i l i a contorta. 

Selected Specimen: 7387. 
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Local Abundance and D is t r i bu t i on : rare ; co l lec ted once in the CDFD 

subzone (Sunken Garden of Butchart Gardens, on the Saanich Peninsula) ; not 

co l lec ted in the adjacent zones. Butchart Gardens stands on one of the 

"Sutton" limestone desposits scattered on both sides of Saanich In le t . 

nigrum is present possibly at other deposits of the limestone lenses. 

World D is t r i bu t ion : ten ta t i ve ly c i rcumarct ic to circumtemperate :in 

the Northern Hemisphere (Thomson, 1979; Henssen, 1963d); also reported from 

New Zealand (Martin & C h i l d , 1972) in the Southern Hemisphere. 

PLATISMATIA Culb. & C. Culb. 

Thallus f o l i o s e ; narrow to broad lobed; upper and lower cortex 

present, prosoplectenchymatous; upper surface smooth to r idged; with or 

without i s i d i a , sored ia , lobu les , puncta, or pseudocyphellae; lower surface 

naked, b lack, with or without scarce, scattered rh i z ines . 

Ascocarp an apothecium, often rare , usual ly lamina l , often perforate 

with age. Thal l ine margin present, algae absent below the subhymenium. 

Spores 8 per ascus, hya l ine, simple, sho r t - e l l i p so id to subglobose, smal l , 

5-8 X 3-5 um. 

Pycnidia immersed, marginal, often empty; pycnospores c y l i n d r i c a l , 

4-5 X 1 pm. 

Pr imar i ly co r t i co lous , occasional ly saxicolous. 

References: Culberson and Culberson (1968). 
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1. Lobes narrow, l i nea r , < 3 mm wide 2 

1. Lobes wide or expanded, > 5 mm wide 3 

2. I s i d i a t e , usual ly s t e r i l e P. HERREI 

2. Not i s i d i a t e , usual ly f e r t i l e P. STENOPHYLLA 

3. Not i s i d i a t e ; tha l lus deeply r idged, P+ red P. LACUNOSA 

3. I s id ia te ( -so red ia te ) ; tha l lus smooth to moderately r idged, P- 4 

4. Thallus pseudocyphellate and i s i d i a t e (sometimes 
very l i g h t l y ) on the r idges, IKI- P_. NORVEGICA 

4. Thallus not pseudocyphellate, not r idged; sorediate 
to i s i d i a t e espec ia l l y on the margins, IKI+ blue £_. GLAUCA 

PLATISMATIA GLAUCA (L.) Culb. & C. Cu lb . , Contr ib. U.S. Na t l . Herb.34:530 

1968. 

Lichen glaucus L. , Sp. P l . :1148. 1753. 

Cetrar ia glauca (L.) Ach . , Meth. L ich . :296. 1803. 

Thallus f o l i o s e ; up to 9 cm broad. Lobes 0.4-2.0 cm wide, rounded 

to deeply i nc i sed , +_ free and ascending. Upper surface smooth to s l i g h t l y 

p i t t ed , du l l to shiny; occas ional ly shor t , f ru t icose project ions on the 

edges of some lobes, 1.0-4.0 mm long, 0.2-0.4 mm wide; sorediate, sorediose-

i s i d i a t e , or i s i d i a usual ly present marginally or ra re ly lamina l l y ; pale 

green, yel lowish glaucous with the margins sometimes browned. Below shiny 

black turning brown or white along the margins or infrequent ly mottled 

whi te-black, smooth to f a i n t l y r e t i cu l a te l y r idged; rh iz ines simple, b lack, 

occasional ly present. 

Apothecia and pycnidia not observed. According to Culberson and 

Culberson (1968) "the apothecia are very rare , 0.5-1.0 cm broad, marginal , 

perforate or n o t ; . . . ;spores 8, smal l , e l l i p s o i d to ovoid, 3.5-8.5 X 3-5 pm. 

Pycnidia not seen." According to Hillmann (1936) the pycnospores are 



602 

stra ight , th ickened at one end, 6-7 X 0.8-1.0 um. 

Spot Tests: upper cortex IKI+ blue, medulla P-. 

Substratum/Habitat: co r t i co lous ; pr imar i ly on Pseudotsuga twigs, 

branches, and trunks, also infrequent ly on a wide range of deciduous trees 

and shrubs and other con i fe rs ; co l lec ted once on sandstone and twice on 

wooden fences. 

Selected Specimens: 2413, 3841. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone espec ia l l y at inland s i t e s , also co l lec ted in the adjacent 

zones. 

World D is t r i bu t i on : western North America-eastern North America-

Europe d is junc t ; in western North America reported from Ca l i f o rn ia north 

to Alaska and east to Saskatchewan, Wyoming, and South Dakota; in eastern 

North America reported from the Great Lake-Appalachian region north to 

Greenland; also reported from Chi le in South America and the mountains of 

Kenya, Uganda, and Tanzania in A f r i ca , in the Southern Hemisphere (Culber

son & Culberson, 1968; Krog & Swinscow, 1975). 

Remarks: P_. glauca is a morphologically very p l as t i c species. 

Because of the marginal i s i d i a - so red ia the narrow-lobed forms can approach 

P_. herrei in appearance. However, the l a t t e r species is only i s i d i a t e . 

The f a i n t l y r e t i c u l a t e , broad-lobed forms can be s im i l a r to f_. norvegica 

which, however, i s always IKI- in the local specimens. 

PLATISMATIA HERREI (Imsh.) Culb. & C. Cu lb . , Contr ib. U.S. Nat l . Herb. 34: 

Cetrar ia herrei Imsh., Bryologist 57:6. 1954. 

Thallus f o l i o s e , up to 6(-10) cm broad. Lobes 1-2 mm wide, l i nea r , 

free and ascending, sometimes broadened to 5 mm at the base. Upper surface 
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shiny, smooth; i s i d i a t e , i s i d i a simple and cy l i nd r i ca l to c o r a l l o i d , abun-

dant, espec ia l l y dense along the margin, ra re ly lamina l ; pale green, to 

greyish green. Lower surface shiny, smooth to rugulose, mottled white-

black-brown with lobe ends often darkening; rh iz ines infrequent, b lack, 

simple. 

Apothecia and pycnidia not observed. According to Culberson and 

Culberson (1968) "apothecia not common, 3-8 mm broad, termina l , imperforate; 

. . .spores 8 e l l i p s o i d or spheroid, 4-5 X 5-8 um. Pycnidia few, b lack, min

ute, marginal; conidia 1-5 um, rod-shaped". 

Spot Tests: upper cortex IKI+ blue. 

Substratum/Habitat: co r t i co lous , pr imar i ly on Pseudotsuga, but also 

co l lec ted from a wide var ie ty of other coni fers and deciduous trees and 

shrubs; co l lec ted once on drif twood. 

Selected Specimens: 2423, 3629. 

Local Abundance and D is t r i bu t i on : frequent (present at almost one-

hal f of the major co l l ec t ion s i t e s ) ; scattered throughout the CDFD subzone 

espec ia l l y at inland i s t e s ; a lso present but not as common in the adjacent 

zones. 

World D is t r i bu t ion : western North American endemics; + coas ta l , 

extending from Ca l i f o rn i a north to SW Alaska (Culberson & Culberson, 1968) 

(see Figure 60). 

Remarks: The separation of P_. herrei and P. glauca i s not always 

easy espec ia l l y in small t h a l l i as the former may have a wide base and the 

l a t t e r may have rather narrow lobes occas iona l ly . However, P_. herrei is 

only i s i d i a t e while £_. glauca tends to be i s i d ia te -so red ia te . 
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PLATISMATIA LACUNOSA (Ach.) Culb. & C. Cu lb . , Contr ib. U.S. Na t l . Herb. 34: 

541. 1968. 

Cetrar ia lacunosa Ach . , Meth. L ich . :295. 1803. 

Thallus f o l i o s e ; 3-9 cm broad. Lobes 6-10 mm wide, + s l i g h t l y 

invo lu te , attached over much of the lower surface but margins f ree. Upper 

surface shiny, extremely steeply re t i cu la te l y ridged with ridges r i s i ng at 

almost 90° from the lower p i t s ; non is id ia te , nonsorediate, nonpseudo-

cyphel la te; '.-off-white with the margins s l i g h t l y browned. Lower surface 

shiny, s l i g h t l y p i t ted- r idged; o f f -whi te , browning and blackening toward 

the center; rh iz ines sparse, simple, brown. 

Apothecia occas iona l , marginal to submarginal, 2-11 mm wide. Disc 

reddish-brown, i r r egu la r , concave becoming plane or contorted. Hymenium 

35-40 pm high; paraphyses coherent; epithecium reddish-brown. Spores 

8 per ascus, hya l ine , e l l i p s o i d , + pointed at one end, un ise r ia te , 

6-8 X 3-5 pm. 

Pycnidia marginal, b lack, barrel-shaped; pycnospores hyal ine, con

s t r i c ted in the middle, 5-7 X 1 pm. 

Spot Tests: medulla P+ orange-red. 

Substratum/Habi ta t : co r t i co lous ; co l lec ted twice on Alnus. 

Selected Specimens: 5425, 6084. 

Local Abundance and D is t r i bu t ion : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted twice in the CH zone; not co l lec ted in the CDFD subzone. 

Remarks: Sparsely i s i d i a t e forms of P. norvegica resemble £_. lacunosa 

but the former has pseudocyphellae on the ridges and the l a t t e r has a P+ 

orange spot tes t . 
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PLATISMATIA NORVEGICA (Lynge) Culb. & C. Cu lb . , Contr ib. U.S. Na t l . Herb. 34: 

543. 1968. 

Cetrar ia lacunosa f. norvegica Lynge, S k r i f t . , Mat . -Naturv . -K l . (K r i s t i an ia ) 

1921(7):196. 1921. 

Cetrar ia norvegica (Lynge)DR., Bot. Not iser 1924:59. 1924. 

Thallus f o l i o s e ; up to 8 cm broad. Lobes 1-1.5 cm wide, rounded with 

at least the margins free and ascending. Upper surface shiny, sometimes 

d u l l , s l i g h t l y to usual ly d i s t i n c t l y re t i cu la te l y r idged; i s i d i a t e , i s i d i a 

scarce to abundant, mainly on the r idges; pseudocyphellate, espec ia l l y on 

the r idges; pale o l i ve -g rey , yel lowish glaucous with the margins often 

browned. Lower surface shiny, smooth to f a i n t l y r e t i cu l a t e l y r idged, black 

with a broad brown margin; rh iz ines black, simple, at places of attachment. 

Apothecia and pycnidia not observed. According to Culberson and 

Culberson (1968) the apothecia are unknown in North America, 0.7-1.5 cm 

wide, i r regu la r , per forate; spores e l l i p s o i d , 6-8.5 X 3-4 um; the pycnidia 

are immersed, marginal; pycnospores not observed. 

Spot Tests: upper cortex IKI - , according to Culberson and Culberson 

(1968) i t may also be IKI+ pale lavender, but th is was not observed in the 

loca l mater ia l . 

Substratum/Habitat: co r t i co lous ; co l lec ted on both Thuja and Pseudo 

tsuga, also once saxicolous on igneous rock. 

Selected Specimens: 4313, 5240. 

Local Abundance and D i s t r i bu t i on : infrequent; scattered in the CDFW 

subzone and the CH zone but .not co l lec ted in the CDFD subzone (see Figure ,.: ; 

31). 

Remarks: See P_. lacunosa and P. glauca for comments. 
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PLATISMATIA STENOPHYLLA (Tuck.) Culb. & C. Cu lb . , Contr ib. U.S. Na t l . Herb. 

34:548. 1968. 

Cetrar ia lacunosa b. stenophylla Tuck., Syn. N.A. L i ch . 1:35. 1882. 

Cetrar ia stenophylla (Tuck.) Merr . , Bryologist 13:27. 1910. 

Thallus f o l i o s e ; 4-8 cm broad. Lobes (0 .5- ) l -2( -4) mm wide, l i n e a r , 

often concavely curved and t rough- l i ke , free and ascending. Upper surface 

shiny, smooth to p i t t ed ; esorediate and non is id ia te ; glaucous green to pale 

buff green. Lower surface smooth to f i ne l y r e t i cu la te l y r idged, dul l to 

usual ly shiny, white with black-brown areas espec ia l l y toward the lobe ends; 

rh iz ines simple, b lack, sparse, a few only at the base for attachment. 

Apothecia occas iona l , 1 to several at the lobe t i p s , up to 7 mm wide. 

Disc concave when young, becoming plane or convex and often i r regu la r , 

brown. Cortex on lower side of apothecia roughened to form t iny lobules. 

Hymenium brownish, 35 um high; spores not observed. According to Culberson 

and Culberson (1968) the spores are e l l i p s o i d or spheroid, 4-5 X 5-8 um. 

Pycnidia common, black, marginal espec ia l l y toward the lobe ends; 

pycnospores hya l ine, c y l i n d r i c a l , 3-5 X 0.8 um. According to Culberson and 

Culberson (1968) the pycnospores. are 5-8 X 1.0 um. 

Spot Tests: upper cotex IKI+ blue. 

Substratum/Habitat: co r t i co lous ; pr imar i ly on Pseudotsuga. 

Selected Specimens: 3891, 4233B. 

Local Abundance and D is t r i bu t i on : infrequent; scattered along the 

southwestern boundary of the CDFD subzone at higher elevat ions in land , 

present and much more luxur iant in the adjacent CDFW subzone; not co l lec ted 

north of Maple Mt.-Mt. Prevost near Duncan, also not reported from the 

Queen Charlotte Islands (Brodo, 1980). 

World D is t r i bu t i on : western North American endemic; reported from 

Ca l i f o rn ia north to Vancouver Is land, B r i t i s h Columbia (Culberson 
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Culberson, 1968). 

POLYCHIDIUM (Ach.) Gray 

Thallus minutely f ru t i cose ; forming smal l , shrubby growths; d ichot

omously branched; main branches with a paraplectenchymatous cortex, s ing le 

layer ; green or brown. Phycobiont a glue-green alga (Nostoc or Scytonema). 

Ascocarp an apothecium, l a t e r a l . Proper margin present, th ick . 

Disc sma l l , brown. Asci c y l i n d r i c a l . Paraphyses simple, septate, ap i ca l l y 

thickened. Spores 8 per ascus, hya l ine, e l l i p s o i d or fus i form, simple or 

1-septate, th in or th ick wal led. 

Muscicolous, co r t i co lous , 1ichenicolous. 

There i s one local species. 

References: Henssen (1963f). 

POLYCHIDIUM MUSCICOLA (Sw.) Gray, Nat. Arr . B r i t . PI . 1:402. 1821. 

Lichen muscicola Sw., Nova Acta Acad. Upsal. 4:248. 1784. 

Thal lus f r u t i cose , forming small pincushions, 3-11 cm broad, up to 

1 cm high. Branches te re te , up to 1.5 mm wide, shiny at least at the 

apices, smooth to s l i g h t l y roughened, dichotomously branched; b lack, 

basal ly olivaceous black. B r i t t l e when dry. Phycobiont a blue-green a lga. 

Apothecia common, abundant, l a t e r a l , 0.4-1.5 mm wide. Margin proper, 

th ick . Disc orange-brown, red-brown to blackening, concave becoming plane, 

sometimes i r regu la r l y convoluted. Hymenium 80-90 pm high; paraphyses 

simple, septate, coherent at t i p s ; epithecium l i gh t brown. Spores 8 per 

ascus, hya l ine, oblong to fus i fo rm-ac icu la r , 1-septate, sometimes con-
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s t r i c t e d , (22-)24-30 X 5-7 pm. 

Pycnidia not observed. According to Henssen (1963f) the pycnidia 

are brown; pycnospores 1.5-3.5 X 1 pm. 

Spot Tests: hymenium IKI+ blue. 

Substratum/Habitat: muscicolous and sax ico lous; commonly among mosses 

over rocks in exposed locat ions. 

Selected Specimens: 4784, 5168. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout 

the CDFD subzone espec ia l l y the southern hal f at both maritime and inland 

s i t e s ; present but not as common in the adjacent zones. 

World D is t r i bu t ion : ten ta t ive ly circumboreal(-circumtemperate) in the 

Northern Hemisphere; often described as a temperate species (Henssen, 1963f; 

Ozenda & Clauzade, 1970) but also reported from the North Slope of Alaska, 

Ellesmere Is land, Greenland and Iceland (Thomson, 1979); also reported 

from New Zealand (Mart in, 1966) in the Southern Hemisphere. 

POLYSPQRINA Vezda 

Thallus crustose; sometimes immersed within the substratum; occasion

a l l y pa ras i t i c on other l i chens. 

Ascocarp an apothecium, immersed to adnate. Proper margin present, 

b lack, carbonaceous, r a i sed , often i n i t i a l l y involute then opening s l i g h t l y 

with age to expose the black, 'button-dimpled' to gyrose d i sc . Paraphyses 

branched and anastomosed, i n d i s t i n c t l y septate; epithecium carbonaceous. 

Spores 100+ per.ascus, hya l ine, s imple, e l l i p s o i d to c y l i n d r i c a l . 

Saxicolous or 1ichenicolous. 

There i s one local species. 



610 

References: Vezda (1978); Vezda and Steiner ( in Poelt & Vezda, 1981). 

P0LYSP0RINA SIMPLEX (Davies) Vezda, Fo l ia Geobot. Phytotax., Praha 13:399. 

1978. 

Lichen simplex Davies, Transact. L inn. Soc. London 2:283. 1793. 

Sarcogyne simplex (Davies) N y l . , Mem. Soc. S c i . Nat. Cherbourg 2:337. 1854. 

Thallus + absent; present only as a few clumps of algae and tha l l i ne 

t issue at base of ascocarps. 

Apothecia abundant, somewhat impressed in substrata hol lows, commonly 

c lustered and d is tor ted by compression, 0.3-0.4(-0.6) mm wide. Proper mar

gin very th ick and swol len, ra i sed , shiny, becoming r a d i a l l y cracked or 

creased in several p laces, often invo lu te , p a r t i a l l y obscuring d i s c ; con

colorous with d i sc . Disc concave, basa l ly cons t r i c ted , + round but often 

d is tor ted by compression or by i r r e g u l a r i t i e s in the substratum, shiny, 

b lack, everted 'but ton-dimpled' , epruinose. Hypothecium hyaline to 

occas ional ly pale yel low or almost orange; epithecium black carbonaceous 

at very top, immediately below a strong yellow that d i f fuses down the 

hymenium; exc ip le carbonaceous black throughout; hymenium 65-80 pm high, 

hyaline or pale yel low. Spores 100+ per ascus, hyal ine, simple, c y l i n d r i 

c a l , 3-5 X l -1 .5(-2) pm. 

Spot Tests : hymenium TKI+ yellow-orange; hypothecium IKI+ blue. 

Substratum/Habitat: sax ico lous; on sandstone (HC1-). 

Selected Specimens: 621 , 1665. 

Local Abundance and D is t r i bu t ion : ra re ; d i s t r i bu t ion poorly known 

(see below), co l lec ted twice as admixtures of other co l lec t ions on the 

Gulf Islands in the southern part of the CDFD subzone; not co l lec ted in 

the adjacent zones. 



World D is t r i bu t ion : ten ta t i ve ly circumarctic-circumboreal in the 

Northern Hemisphere; in North America reported from Ellesmere Island 

(Thomson, 1959) and south to the Smoky Mountains in the east and New 

Mexico in the west (Magnusson, 1935b). 

Remarks: P_. simplex i s quite small and rather inconspicuous. It is 

probably more common l o c a l l y than the few co l lec t ions ind ica te . 

PORINA Muel l . Arg. 

Thallus crustose; well developed or disappearing within the sub- . . 

stratum. Phycobiont a green alga (Trentepohl ia). 

Ascocarp a perithecium, p a r t i a l l y covered or not covered with t h a i -

l i ne t i s s u e , usual ly composed of both a dark, carbonaceous, ap i ca l l y cap

ping involucrel lum and a hyaline to brown, f lask-shaped excipulum; s ingle 

to c lus tered. Asci un i tun icate, fus i form-c lavate, th in-wal led. Paraphyses 

f ree , simple or occasional ly branched, s lender, pers is tent . Spores 8 per 

ascus, hya l ine, 3- or t ransversely several septate, also occas ional ly with 

longi tudinal septa. 

Saxicolous, co r t i co lous , muscicolous. 

References: Swinscow (1962). 

1. Cort icolous P.. AENEA 

1. Saxicolous 2 

2. Spores 3-septate P. CHLOROTICA 

2. Spores 7-septate P.. GUENTHERI 
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PORINA AENEA (Wal l r . ) Zah lb r . , Cat. L i ch . Univ. 1:363. 1922. 

Verrucaria aenea Wa l l r . , Flora Crypt. German. 3:299. 1831. 

Porina carpinea (Pers. ex Ach.) Zah lbr . , Nat. Pf1. 1:66. 1907. 

Thallus crustose; up to 2 cm broad, pr imar i ly t h i n , shiny, smooth, 

scattered scurfy brownish granules on a white hypothal lus; overal l appear

ing pale brownish grey, l i gh t greyish o l i v e . 

Perithecium s e s s i l e , scat tered, 0.2-0.3 mm wide, covered by a black 

involucre l lum, the lower part of which remains as a black r ing a f ter the 

excipulum and rest of involucrel lum dis integrate. . Ost io le occasional ly 

v i s i b l e as a s i ng le , apical depression. Paraphyses simple, coherent, per

s i s ten t . Asci +_ c y l i n d r i c a l , ap i ca l l y th in wal led. Spores: 8 per ascus, 

fus i form, hyal ine, 3-septate, (16-) 18-22 X 3-4(-5) um . i 

Spot Tests : granules K+ yel low. 

Substratum/Habitat: co r t i co lous ; co l lec ted twice on deciduous t rees. 

Selected Specimens: 1243, 4125. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once on the Saanich Peninsula and once on Prevost Island both 

in the southern part of the CDFD subzone at inland s i t e s ; not co l lec ted 

in the adjacent zones. 

World D is t r i bu t i on : ten ta t i ve ly circumboreal in the Northern Hem

isphere; Zahlbruckner (1922)suggested i t i s "widely d is t r ibu ted in most 

temperate regions" , however, Swinscow (1962) mentioned no records from 

centra l or eastern A s i a ; in North America reported from Ca l i f o rn ia (Fink, 

1935) and Michigan (Har r is , 1977). 

Remarks: P_. aenea was reported new to the province in Noble (1978) 

as P_. carpinea as a resu l t of the present study. 



PORINA CHLOROTICA (Ach.) Muel l . A r g . , Rev. Mycol. 6: 20. 1884. 

Verrucaria ch loro t ica Ach . , L i ch . Univ. :283. 1810. 

Thallus crustose; continuous, covering areas up to 10 cm wide, 

+ smooth and glossy to regular ly cracked-areolate; d u l l ; l i gh t greyish 

o l i v e , deep o l i ve buf f , dark grey, deep purpl ish grey, sometimes f a i n t l y 

white pruinose. 

Per i thec ia s e s s i l e , scattered but usual ly abundant, covered by a 

black involucrel lum, matt to shiny, 0.2-0.4 mm wide. Ost io le occasional ly 

v i s i b l e as a s i ng le , apical depression. Paraphyses simple, + coherent, 

pers is tent . Asci + c y l i n d r i c a l . Spores 8 per ascus, fus i form, hyal ine, 

( l - )3 -sep ta te , 18-22(-25) X (4-)5-6 pm, (see Figure 23). 

Spot Tests: tha l lus K+ (yellow-)orange. 

Substratum/Habitat: sax ico lous; on shaded rocks in the supra l i t t o ra l 

zone. 

Selected Specimens: 1831, 3864. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout 

the CDFD subzone at maritime s i t e s , also co l lec ted in the adjacent zones 

at maritime s i t e s . 

World D is t r i bu t i on : ten ta t i ve ly circumboreal. 

PORINA GUENTHERI (F lo t . ) Zah lb r . , Cat. L ich . Univ. 1:384. 1922. 

Verrucaria guentheri F l o t . , Bot. Ze i t . 8:575. 1850. 

Thal lus crustose; t h i n , smooth, continuous, cracked to tar tareous; 

deep greenish grey, green. 

Per i thec ia s e s s i l e , scattered to grouped, simple to compound, 0.4-0.5 

mm wide with ap i ca l l y black involucrel lum. Ost io le not commonly v i s i b l e , 

a p i c a l , s ing le ,o f ten whole perithecium cracking open from the o s t i o l e . 
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Paraphyses pers is tent . Spores 8 per ascus, hya l ine, fusiform (often round

ed at one end), (3-)7-septate, 25-32 X 5-7 um (see Figure 23). 

Spot Tests : none. 

Substratum/Habitat: sax icolous; co l lec ted once on calcareous sand

stone on a r i ve r bank. 

Selected Specimens: 5080. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once at Englishman River Fa l l s Prov. Park west of Pa rksv i l l e in 

the CDFW subzone; not co l lec ted in the CDFD subzone. 

Remarks: Swinscow (1962) described the spores of P_. guentheri as 

much larger than those seen in the local c o l l e c t i o n , 35-45 X 5-6 pm, with 

some of the English va r ie t ies even longer. Ozenda & Clauzade (1970) stated 

the spores are 15-32 X 5-6 pm. 

P,guentheri was reported new to the province in Nobl;e(1978) as a 

resu l t of the present study. 

PROTOBLASTENIA J . S te in . 

Thallus crustose; granulose to cracked-areolate, occasional ly squam

ulose, K-, often poorly developed or disappearing within the substratum. 

Ascocarp an apothecium, immersed to s e s s i l e , yel low or red to black, 

often K+ purple. Proper margin present, usual ly quickly excluded. Par

aphyses simple. Spores 8 per ascus, hay l ine , simple, e l l i p s o i d , sometimes 

narrowly e l l i p s o i d . . 

Pycnidia immersed, fulcrum endobasid ia l ; pycnospores b a c i l l i f o r m . 

Cor t ico lous, saxicolous (often ca l c i co lous ) , occasional ly t e r r i co lous . 
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References: Poelt & Vgzda (1977). 

1. Cort icolous 2 

1. Saxicolous 3 

2. Thallus ye l low, granular-sorediate, C+ orange, 
P- ; d isc dark brown to red-brown P.. QUERNEA 

2. Thallus grey to green-grey, cracked-areolate, C - , 
P+ orange; disc scar le t P. RUSSULA 

3. Apothecia orange, K+ purple, embedded 
in substratum P. INCRUSTANS 

3. Apothecia (red-)black-brown, K-, sess i l e LECIDEA MONTICOLA (p. 403 ) 

PROTOBLASTENIA INCRUSTANS (DC.) J . S t e i n . , Verhandl .zool . -bot . Gesel lsch. 

Wien 65:203. 1915. 

Pa te l l a r i a incrustans D C , Flore Frang. , ed. 3, 2:361. 1805. 

Thal lus crustose; inconspicuous, continuous, very t h i n ; white to l i gh t 

grey or evanescent. Hypothallus not observed. 

Apothecia common, scat tered, 0.2-0.4 mm wide, emarginate. Disc 

immersed in the substratum ( level with surface of rock) , + plane, round, 

oval or a l i t t l e i r r egu la r , orange. Paraphyses coherent. Spores 8 per 

ascus, e l l i p s o i d to pointed e l l i p s o i d , hya l ine, simple, 10-12 X 5-7 um. 

Spot Tests : epithecium and orange granules in hymenium K+ rose -v io le t . 

Substratum/Habitat: saxcio lous; co l lec ted once on calcareous sandstone 

on a r i ve r bank with Lecidea monticola. 

Selected Specimen: 5079. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once in Englishman River Fa l l s Prov. Park near Pa rksv i l l e in the 

CDFW subzone; not co l lec ted in the CDFD subzone. 
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Remarks: Poelt (1969) and Poelt and Vezda (1977) described the apo

thecia of P_. incrustans as convex while Magnusson (1952) described them as 

"somewhat plane to subconvex". Ozenda and Clauzade (1970) stated the the 

apothecia are not very convex. 

P_. incrustans i s reported here as new to the province. 

PROTOBLASTENIA QUERNEA (Dicks.) Clauza. ex Vezda, Lichenes Se lec t i Exs iccat i 

(Brno) No. 594. 1967. 

Lichen querneus D i cks . , Fasc. Cryptog. B r i t . 1 :9 , /tab. 2, f i g . 3. 1875 

Lecidea quernea (Dicks.) Ach . , Meth. L i ch . : 62 . 1803. 

Pyrrhospora quernea.; (Dicks.) Koerb., Syst . L i ch . Germn.:209, tab. 1, f i g . 7. 

1855. 

Thal lus crustose; of scattered to grouped, t o t a l l y sorediate granules; 

dark o l i ve -bu f f , buf f , to yel low. 

Apothecia uncommon, often absent, sess i l e or nearly subsessi le in the 

granules, 0.3-0.7 mm wide. Proper margin a l i t t l e paler than d i s c , t h i n , 

qu ick ly excluded. Disc dark red brown, blackening, i n i t i a l l y plane becoming 

very convex, ' v e l v e t y 1 , matt or s l i g h t l y shiny. Hymenium 45-55 um high, 

f a i n t l y coloured from the epithecium, ascal contents sometimes also con

colorous with epithecium; epithecium granular, orange-brown, b lu ish-b lack in 

darkened apothecia; hypothecium fulvous to brownish, not d i s t i n c t l y separate 

from the hymenium. Spores 8 per ascus, hyal ine, oblong to ob long -e l l i pso id , 

epispore d i s t i n c t , 11-13(-15) x 5-6 um. 

Spot Tests: tha l lus C+ orange, P- ; epithecium K+ pink-red. 

Substratum/Habitat: cor t ico lous and l i gn i co lous ; the cor t ico lous c o l l 

ect ion was from a deciduous shrub. 

Selected Specimens: 162, 6151. 



Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once on South Pender Island in the southern part of the CDFD sub-

zone and once in the adjacent CDFW subzone. 

World D i s t r i bu t i on : uncer ta in; reported from Europe and North America; 

in North America reported from Minnesota, Montana, and Ca l i f o rn ia (Fink, . 

1935). 

Remarks: P. quernea was reported new to the province in Noble (1978) 

as a resu l t of the present study. 

PROTOBLASTENIA RUSSULA (Ach.) Ras. , Revist . Sudamer. Bot. 5:67. 1938. 

Lecidea russula Ach . , Meth. L i c h . : 6 1 . 1803. 

Thal lus crustose; 1.0-2.5 cm broad, smooth, th in and shiny, to 

th icker and cracked-areolate, usual ly continuous but occasional ly granules 

scattered on a black hypothallus although hypothallus usual ly absent in 

better developed t h a l l i ; esorediate; pale grey to greyish o l i v e . 

Apothecia abundant, scat tered, occasional ly crowded, s e s s i l e , 0 .5-

1.0(-1.5) mm wide. Proper margin l i gh te r coloured than d i s c , i n d i s t i n c t , 

disappearing. Disc plane to s l i g h t l y convex, c lose ly fo l lowing the sub

stratum, not cons t r i c ted , round to often lobed, + shiny, scar le t to brown

ish- red or red. Hymenium 35-45 pm high, granular, hya l ine , to l i gh t orange 

epithecium granular, orange; hypothecium hya l ine , not d i s t i n c t l y separated 

from hymenium. Spores 8 per ascus, hya l ine, elongate, fusiform to c y l i n 

d r i c a l , 10-12(-14) X 2-3 pm. 

Spot Tests : tha l lus P+ orange (often slow or only in portions of 

t h a l l u s ) ; epithecium K+ rose; hymenium IKI+ blue. 

Substratum/Habitat: co r t i co lous ; usual ly on Pseudotsuga, occasional ly 

on Alnus. 
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Selected Specimens: 3119, 4046A. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout .... 

the CDFD subzone mainly at inland s i t e s ; present but not as common in the 

adjacent zones. 

World D is t r i bu t i on : uncer ta in, " t ropical-subtropical- temperate 

regions" (Ozenda & Clauzade, 1970); also reported from Aus t ra l ia (Weber & 

Wetmore, 1972) and Argentina (Grass i , 1950) in the Southern Hemisphere. 

Remarks: The local material is t o t a l l y nonsorediate and abundantly 

f e r t i l e making i t key out read i ly to P_. russula. However, the species was 

i n i t i a l l y thought to be P_. cinnabarina (Somm.) Ras. , which is abundantly 

sorediate and rare ly f e r t i l e and known to be present in the province. The 

apothecia of the l a t t e r are described as 0.4-1.2 mm broad, often grouped, 

i n i t i a l l y with a proper margin that is excluded as the disc quick ly becomes 

convex; the spores are often lacking or poorly formed, 9-10 X 2-4 pm; the 

tha l lus i s pale greyish and K+_ ye l low, P+ orange-red (Poelt & Vezda, 1977; 

Ozenda & Clauzade, 1970). The apothecia of P. russula are described as 

0.5-1.5 mm broad, plane to s l i g h t l y convex, with an i n i t i a l l y d i s t i nc t 

proper margin which becomes +_ excluded with age; spores 7.5-11 X 3-4 pm; 

tha l lus yel lowish to greenish grey often with a black hypothal lus, no spot 

tests are reported but 1ichexanthone present in tha l lus (c i ta t i on as above). 

Fink (1935) stated that P. russula has a yellow to reddish hypothecium 

while that of P_. cinnabarina is hyal ine. No other descr ipt ions confirm 

th i s point. P_. cinnabarina prefers ac id ic bark, including haze l , rowan, 

a lder , and birch according to Duncan (1970) in the borea l -a rc t i c regions 

(Poelt & V&zda, 1977) while P. russula i s a tropical-temperate spec ies . re 

ported from myrtle (Ozenda & Clauzade, 1970). Fink (1935) reported 

f_. russula as occurring from New York to F lor ida and then westward to the 



Rocky Mountains while f_. cinnabarina i s reported in Washington, Oregon, and 

Ca l i fo rn ia ,bu t otherwise there are very additonal records of e i ther species 

from North America. Because the local material i s esorediate, i t automata, 

i c a l l y f a l l s into P_. russula but th is i s not completely sa t i s fac to ry . The 

material requires further study. 

P_. russula has not been reported previously from the province. 

PSEUDEPHEBE Choisy 

Thal lus f r u t i cose , cen t ra l l y sometimes compacted and subcrustose; 

prost ra te , <1 cm t a l l , attached throughout i t s length to the substratum 

by hapters. Branches minute, terete to s l i g h t l y compressed, even to uneven 

matt to shiny; brown to black. I s i d i a , soredia, and pseudocyphellae absent 

Ascocarp an apothecium. Thal l ine margin present, smooth to c i l i a t e , 

persistent to excluded. Disc brown to brown-black. Spores 8 per ascus, 

hya l ine, simple, without a d i s t i n c t epispore, 7-12 X 6-8 um. 

Saxicolous or te r r ico lous on stony ground. 

Unt i l recent ly Pseudephebe was included usual ly in A lec to r ia and 

sometimes Parmelia. Brodo and Hawksworth (1977) stated that i t cannot be 

placed s a t i s f a c t o r i l y in e i ther genus. 

Pseudephebe i s composed of two species. There i s only one loca l 

species. 

References: Brodo and Hawksworth (1977). 
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PSEUDEPHEBE PUBESCENS (L.) Choisy, Icon. L i ch . Un iv . , ser. 2 , 1: sine pagin. 

1930. 

Lichen pubescens L . , Sp. PI . 2:1155. 1753. 

A lec to r ia pubescens (L.) R. Howe, Class. Fam. Usneaceae:23. 1912 et B u l l . 

Torr . Bot. Club 39:201. 1912. 

Parmelia pubescens (L.) V a i n . , Medd. Soc. Fauna F l . Fenn. 14:22. 1886. 

Thallus f ru t i cose ; prost rate, forming mats, attached by scattered 

hapterons; branches s lender, 0.1-0.2 mm wide, w i ry , shiny, smooth to knobby, 

dichotomously branched, s l i g h t l y f la t tened ; fuscous-black, l i gh te r below. 

Apothecia and pycnidia not observed. Hillmann (1936) stated that the 

apothecia are rare in Europe. Hawksworth (1972) reported f e r t i l e material 

frequent from co l lec t ions above 2,000 f t . (= 610 m) in Great B r i t a i n . He 

described them as la te ra l with a smooth t ha l l i ne margin, marginally den

tate to c i l i a t e , d isc d u l l , black-brown, plane becoming convex, up to 5.5 

mm wide; spores 8 per ascus, simple, hya l ine , e l l i p s o i d , 7-12 X 6-8 um; 

pycnidia occas iona l , black on tuberc les; pycnospores 5-7 X 1 um. 

Spot Tests : none. 

Substratum/Habitat: sax ico lous; co l lec ted twice on conglomerate 

(HC1-) at exposed s i tes at higher elevat ions (589 m, 600 m). 

Selected Specimens: 2207A, 4687. 

Local Abundance and D is t r i bu t i on : ra re ; on two exposed mountain tops, 

one wi th in the CDFD subzone and one in the adjacent CDFW subzone (see F i g 

ure 32). 

World D is t r i bu t i on : c i rcumarct ic-a lp ine in the Northern Hemisphere 

also "cor rec t ly reported in the Southern Hemisphere...from Anta rc t i ca , 

A r g e n t i n a . . . , A u s t r a l i a , New Zealand, Patagonia, Tasmania, and T ier ra del 

Fuego...no ve r i f i ed records for e i ther the Af r ican continent or the 

Indonesian-Malaysian i s lands" (Hawksworth, 1972). 
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PSEUDOCYPHELLARIA Vain. 

Thallus f o l i o s e ; broad lobed, often with re t i cu l a t i ons ; with or 

without sored ia ; upper and lower surfaces both cor t ica te (paraplectenchy-

matous); below with or without tomentum, plus pseudocyphellae (unrimmed 

pores). Phycobiont a blue-green a lga. 

Ascocarp an apothecium, subs t i p i t a te , laminal to marginal. Thal l ine 

margin present. Spores (6-)8 per ascus, hyaline and browning, fus i form, 

1- to several transverse septa. 

Saxicolous and cor t i co lous . 

Pseudocyphel1 a r ia i s c lose ly re lated to and formerly part of S t i c t a 

which possesses true cyphellae (rimmed pores). Both genera are better 

represented in the Southern Hemisphere than in the Northern Hemisphere. 

References: Magnusson (1940a). 

1. Thallus esorediate, usual ly f e r t i l e P_. ANTHRASPIS 

1. Thallus sorediate, ra re ly f e r t i l e 2 

2. Soredia and pseudocyphellae yellow P_. CROCATA 

2. Soredia and pseudocyphellae white P_. ANOMALA 

PSEUDOCYPHELLARIA ANOMALA (Merr.) H. Magn., Acta Hort i Gothb. 13:248. 

1940. (nom. i l l e g . ) 

S t i c t a limbata var. anomala Merr . , L i ch . Exs. No. 25. 1909. 

Thallus f o l i o s e ; 4-8 cm broad. Lobes 0.8-1.6(-3.2) cm wide, short 

and rounded. Upper surface shiny and smooth but overal l s l i g h t l y wrinkled 

and r idged; so red ia te - i s i d i a te , i n i t i a l l y brown p a p i l l a t e - i s i d i a t e with 



the i s i d i a breaking into white sored ia , laminal in coalescing punctiform-

maculiform so ra l i a on the r idges; dark o l i ve -bu f f , o l ive-brown, to fuscous. 

Lower surface covered with tan-brown tomentum plus scattered whi te, 0.3-0.6 

mm wide pseudocyphellae, only a few towards the center in small t h a l l i ; 

rh iz ines few, scat tered. 

Apothecia ra re , the few observed a l l pa ras i t i zed , lamina l , b lack, 

1.5-4 mm wide. Spores hya l ine , 3-septate, e l l i p so id - f us i f o rm , 18-20 X 4-5 

pm. According to Magnusson (1940a) the apothecia are 2-3 mm wide; disc 

red-brown, plane; margin scabrid becoming t h i n ; spores oblong,, 1- becoming 

3-septate, 20-25 X 7.5-8.5 pm. 

Spot Tests: none. 

Substratum/Habitat: pr imar i ly co r t i co lous ; espec ia l l y on Quercus but 

also on con i fe rs ; also one co l l ec t i on saxicolous on conglomerate. 

Selected Specimens: 5054, 5472A. 

Local Abundance and D i s t r i bu t i on : infrequent; scattered throughout 

the CDFD subzone at inland s i t e s ; present and often more luxur iant in the 

adjacent zones. 

World D is t r i bu t i on : western North American endemic; reported from 

Ca l i f o rn ia to Alaska; oceanic (Krog, 1968). 

Remarks: P_. anomala i s presumably the sorediate counterpart of 

P_. anthraspis (Magnusson, 1940a). Of the material examined from Vancouver 

Island of both species, P_. anthraspis i s t y p i c a l l y larger with the 

re t i cu la t ions much more d i s t i n c t l y formed, compared to P_. anomala. Herre 

(1942) stated that the two were ac tua l ly only one species since large 

specimens of P_. anthraspis often become sorediate on some of the lobes. 

Krog (1968), however, supported P_. anomala as a separate species, stat ing 

that even very young specimens were sorediate and that the pseudocyphellae 
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were sma l l , punctiform and regular , while those in P_. anthraspis were 

elongated and i r regu la r . 

PSEUDOCYPHELLARIA ANTHRASPIS (Ach.) H. Magn., Acta Horti Gothb-> 13:248. 1940. 

S t i c ta anthraspis Ach . , Meth. L ich . :280. 1803. 

Thallus f o l i o s e ; 8-18 cm broad. Lobes (6-)14-24(-32) mm wide, round

ed, sometimes elongated, spatu late, r e t i cu la te l y r idged, +_ free and ascend

ing. Upper surface smooth, shiny to matt; esoredai te; l i gh t brownish o l i v e , 

o l i ve brown, buff brown. Lower surface covered by tan tomentum with scat

tered pseudocyphellae, whi te, 0 .1 -0 .3 ( - l .0 ) mm wide. 

Apothecia common, lamina l , 1.2-4.2 mm wide, narrowly short s t i p i t a t e . 

Disc reddish brown, darkening, plane eventual ly convex. Thal l ine margin 

i n i t i a l l y , pubescent, at length disappearing. Hymenium 75-100 pm high; 

paraphyses simple, coherent at t i p s ; epithecium ye l low ish ; hypothecium 

fulvous. Spores 8 per ascus, hya l ine , 1- to eventual ly 3-septate, fus i form, 

s t ra ight to curved, 25-32 X 6-8 um. 

Pycnidia immersed, espec ia l l y on the r idges, os t io le b lack; pycno

spores hya l ine , c y l i nd r i ca l with in f la ted ends, 5-7 X 1 pm. 

Spot Tests : none. 

Substratum/Habitat: co r t i co lous ; espec ia l l y on con i fe rs . 

Selected Specimens: 4327, 5063. 

Local Abundance and D is t r i bu t i on : infrequent; one co l l ec t i on from 

Goldstream Prov. Park at the southwest end of the Saanich Peninsula on the 

western boundary of the CDFD subzone; present, more common and luxur iant 

in the adjacent zones,(see Figure 33). 

World D is t r i bu t i on : western North American endemic; reported from 

Ca l i f o rn ia to Alaska (Krog, 1968) (see Figure 58). 



Figure 33. Col lect ion s i tes of 
PseudocypheTlaria anthraspis. 

Collections concentrated outside the 
CDFD subzone, occurring within the 
CDFD subzone near the western border 
at a high humidity (canyon) s i t e . 

* present 

o absent 

Kl L O M E T ERS 
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Remarks: Krog (1958) reported only one chemical s t ra in (P-) from 

Alaska. Ohlsson (1973) stated that , l i k e P. anomala, there i s both a P+ 

and P- s t ra in of P_. anthraspis. 

PSEUDOCYPHELLARIA CROCATA (L.) V a i n . , Hedwigia 37:34. 1898. 

Lichen crocatus L . , Mantissa A l te r . :310 . 1771. 

Thallus f o l i o s e ; 2-4 cm broad. Lobes up to 8 mm wide, short and 

rounded. Upper surface shiny and smooth with an overa l l shallow r e t i c u l a 

t i o n ; sorediate, soredia abundant in maculiform s o r a l i a , lamina l , mainly 

confined to the ridges but also s l i g h t l y marginal, br ight ye l low; brown. 

Lower surface covered in tan tomentum with scattered pseudocyphellae, 

ye l low, 0.3-1.6 mm wide, absent on smaller lobes. Medulla white. 

Apothecia and pycnidia not observed. According to Magnusson (1940b) 

the apothecia are rare , sess i l e on the r idges, 1.5-2.5 mm wide, b lack ish-

brown, plane; margin t h i n ; spores dark yellow-brown, 1-septate, 22-26 X 

8-9 um. 

Spot Tests: none. 

Substratum/Habitat: co r t i co lous ; on both deciduous and evergreen trees 

Selected Specimens: 4224, 5053. 

Local Abundance and D is t r i bu t ion : infrequent; scattered at higher 

elevat ions inland towards the western boundary of the CDFD subzone, present 

and more luxur iant in the adjacent zones. 

World D i s t r i bu t i on : ten ta t i ve ly circumtropic with oceanic extensions 

into temperate l a t i t udes ; in North America known from Oregon to Alaska in 

the west and the Great Lakes-Appalachian region in the east (Ohlsson, 1973). 

Remarks: .P_. mougeotiana (Del.) V a i n . , known from the NE coast of 

Vancouver Island (Ohlsson, 1973), . is very s im i la r to P_. crocata, d i f f e r i ng 



in i t s longer, plane lobes with marginal s o r a l i a . However, the so ra l i a of 

P_. mougeotiana are also occasional ly laminal (Magusson & Zahlbruckner, ! 

1944). Martin and Chi ld (1972) separated the,two ;species on the-basis of 

P_. mougeotiana having a reddish-brown tha l lus and K- medulla. Another 

yel low sorediate Pseudocyphellaria species reported from Vancouver Island 

is P_. aurata (Ach.) Vain. It d i f f e rs from P_. crocata in possessing a 

green phycobiont while the l a t t e r has a blue-green phycobiont. 

PSORA Hoffm. emend. G. Schneider 

Thal lus squamulose; up to 5 mm broad, margins always free and often 

ascending, s ingle and scattered to grouped and imbr icate, upper surface 

cor t i ca te (pseudoparenchymatous), lower surface ecor t i ca te ; esorediate and 

non is id ia te ; often pruinose. Phycobiont a green a lga. 

Ascocarp an apothecium, laminal to marginal. Disc very convex, 

brown to black. Margin absent or ind is t inc t ;p roper margin present but 

excluded ear ly . Hymenium 80-100 um high. Hypothecium orange to pink. 

Spores 8 per ascus, hya l ine , simple, e l l i p s o i d . 

Ter r ico lous , occasional ly saxicolous. 

Psora has often been included in Lecidea s . l a t . Schneider (1980) 

has recent ly monographed the segregate genus, subdividing i t even fur ther . 

Hypocenomyce, because of i t s squamulose growth form was treated usual ly 

with Psora but Schneider separated the former on the basis of i t s p lecten-

chymatous upper cortex, often sorediate condi t ion, lower hymenium (40-50 

pm), proper margin, e l l i pso id - fus i f o rm sometimes septate spores, and cor t 

icolous habit . 



There i s one local species. 

References: Schneider (1980), Anderson (1964). 

PSORA NIPPONICA (Zahlbr.) G. Schneider, B ib l thca L ich . 13:117. 1980 

Lecidea nipponica Zah lb r . , Botan. Magaz. Tokyo 41:330. 1927. 

Psora novomexicana B. de Lesd . , Rev. Bryo l . & L ichenol . 12:49. 1942. 

Lecidea novomexicana (B. de Leds.) W. Web., Bryologist 65:251. 1963. 

Thal lus squamulose; of grouped and imbricate, rounded sjquamules, 

simple to lobed, up to 5 mm wide, the margins ascending and involute 

exposing the lower surface and almost completely hiding the upper surface; 

smooth to cracked; greenish-tan to greenish-brown above, whi t ish below. 

Apothecia common, lamina l , 1- to several per squamule, 0.8-1.3 mm 

wide. Proper margin t h i n , quick ly excluded, l i gh te r coloured than the 

d i s c , often with a reddish t i n t . Disc s l i g h t l y to strongly convex, con

s t r i c t e d , somewhat s t i p i t a t e , black. Hypothecium hyal ine; hymenium 100 um 

high, hyaline to ye l lowish- red; epithecium brown to yellow-brown; par

aphyses strongly coherent; exc ip le hyaline or l i gh t fu lvous. Asci often 

with brown, granular contents. Spores not observed of ten, 8 per ascus, 

hya l ine , simple, e l l i p s o i d , 12-13 X 5 um. 

Spot Tests : tha l lus (upper cortex) C+ red; epithecium K+ purp l ish-

red; exc ip le and/or hymenium C+ red (occasional ly also the hypothecium 

react ing pos i t i ve l y before quick ly fading. 

Substratum/Habitat: t e r r i co l ous ; on thin s o i l among moss in cracks 

and crevices of exposed igneous outcrops. 

Selected Specimens: 4069, 4246B. 



Local Abundance and D is t r i bu t i on : infrequent; d i s t r i bu t ion poorly 

known, two co l lec t ions from the CDFD subzone at higher exposed elevat ions 

inland near the western boundary, also one co l lec t ion from a s im i la r 

habitat in the adjacent CDFW subzone; known from other co l lec t ions to be 

present in the CH zone at lower elevat ions along an occasional ly inundated 

r i ve r bank. 

World D i s t r i bu t i on : amphi.rPacific (possibly d is junct Japan-western 

North America); in North America reported from South Dakota, New Mexico, 

Ar izona, Colorado, C a l i f o r n i a , Oregon, Washington, and B r i t i s h Columbia 

(Wetmore, 1968; Anderson, 1964; Schneider, 1980; Noble, 1978). 

Remarks: P. nipponica was reported as new to the province in Noble 

(1978) as Lecidea novomexicana as a resul t of the present study plus 

addi t ional co l lec t ions from the i n te r i o r of the province. 

PS0R0MA Michx. 

Thallus squamulose to occasional ly f o l i o s e ; upper (paraplectenchy-

matous) and lower (interwoven pe r i c l i na l hyphae) cortex present. Phyco

biont a green a lga. 

Ascocarp an apothecium, lamina l , adnate or s e s s i l e . Thal l ine margin 

present, commonly crenulate. Disc concave to plane, reddish-brown. Spores 

8 per ascus, hya l ine, simple, e l l i p s o i d to spher i ca l , th in walled but 

ornamented. 

Saxicolous, t e r r i co l ous , and cor t i co lous . 

Psoroma is better represented in the Southern Hemisphere than in the 

Northern Hemisphere. 
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There is one local species. 

References: J0rgensen (1978). 

PS0R0MA HYPNORUM (Vahl) Gray, Nat. Ar r . B r i t . PI . 1:445. 1821. 

Lichen hypnorum Vahl , Icon. P lant . Daniae 6:8. 1787. 

Thai 1 us squamulose, up to several cm broad. Squamules imbr icate, 

crenate, up to 0.6 mm wide; green, o l i ve grey, l i gh te r below. Phycobiont 

a green a lga. 

Apothecia common, often crowded, 1.0-3.4 mm wide. Thal l ine margin 

crenulate to squamulate, occasional ly with hyaline ha i rs . Disc concave, 

quickly becoming plane to s l i g h t l y contorted, red-brown, shiny becoming 

d u l l . Hymenium 90-110 um high; paraphyses coherent; epithecium yel low-

brown. Spores 8 per ascus, un ise r ia te , hya l ine, s imple, e l l i p s o i d to 

tapering a p i c a l l y , epispore d i s t i n c t , outer wall i r regu la r l y thickened, 

16-20 X 8-10 um. 

Spot Tests : hymenium IKI+ (green-)blue. 

Substratum/Habitat: muscico lous- terr ico lous; often over moss and 

humus. 

Selected Specimens: 3970, 4356. 

Local Abundance and D is t r i bu t i on : infrequent; scattered along the 

western boundary of the CDFD subzone at in land , often higher e levat ions, 

present also in the adjacent zones. 

World D i s t r i bu t i on : c i rcumboreal-c i rcumarct ic-alpine in the Northern 

Hemisphere (Thomson, 1979). 



PYRENULA Ach. 

Thallus crustose; sometimes immersed within the substratum. Phyco

biont a green alga (Trentepohl ia). 

Ascocarp a perithecium, compound, naked to immersed with a s i ng le , 

central o s t i o l e . Paraphyses s lender, simple, pers is tent ; asci b i tun ica te , 

c lavate. Spores 8 per ascus, brown, e l l i p s o i d to ob long -e l l i pso id , usual ly 

3- but up to 7-septate, with th ick wal ls and l en t i cu la r lumina. 

Cor t ico lous. 

Pyrenula i s represented better in t rop ica l and subtropical regions. 

References: Harr is (1973). 

PYRENULA OCCIDENTALIS (Harris) Harr is ex Noble, ined. 

Pyrenula neglecta Harr is var. occidental i s Ha r r i s , Michigan Botanist 12: 

45. 1973. 

Thallus crustose; o rb i cu la r , up to 4 cm broad, shiny, continuous; 

o l i ve -bu f f . 

Per i thec ia common, scattered to grouped, s e s s i l e , 0.5-0.7 mm wide 

with a shiny, b lack, domed involucrel lum. Ost io le often not v i s i b l e or as 

an obscure depression, sometimes pap i l l a te . Paraphyses simple, t h i n , 

pers is tent ; hymenium inspersed with o i l drop le ts ; asci c y l i n d r i c a l . 

Spores 8 per ascus, un ise r ia te , brown, often l i gh te r at the ends, broadly 

e l l i p s o i d , 3-septate with very th ick-wal led septa that produce four 

diamond-shaped to l en t i cu la r lumina, the end lumina immediately against 

the spore wall end (wall not thickened at the ends), 16-22 X 7-9 um (see 

Figure 23). 
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Spot Tests : perithecium K+ reddish purple (squash or cross-sect ion 

under LM); hymenium IKI+ yel lowish-orange; tha l lus UV+ pale yel low. 

Substratum/Habitat: co r t i co lous ; two herbarium specimen reported 

from Cornus n u t t a l l i i . 

Selected Specimens: UBC-L7609, UBC-L7610. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted twice by Macoun, once from the Saanich Peninsula in the southern 

part of the CDFD subzone and once from Comox in the adjacent CDFW subzone; 

no co l lec t ions of th is species were made during the present study. 

World Distr ibut ion:western North America-Europe(Norway)-eastern Asia 

(Siber ia) d is junct (Har r is , 1973, pers. comm.) in the Northern Hemisphere; 

in North America reported from C a l i f o r n i a , Oregon, Washington, and B r i t i s h 

Columbia (Har r is , 1973); also reported from South A f r i ca in the Southern 

Hemisphere (Harr is , pers. comm.). 

Remarks: P_. occidental i s was described i n i t i a l l y as a subspecies of 

the eastern North American species P_. neglecta. Var. occidental is was 

separated from the l a t t e r on the basis of s l i g h t l y larger but s t i l l over

lapping spores and a UV- tha l lus (lichexanthone absent)(Harr is , 1973). 

It i s now also known to have a th in layer of orange anthraquinone pigment 

+ confined to the surface of the ascocarp which is lacking from P_. neglecta 

(Har r is , pers. comm.). On the basis of t h i s , plus the e a r l i e r two char

ac ters , P_. neglecta var. occidental i s i s to be raised to species rank. 

Despite the lack of lichexanthone in P_. occidental i s the two examined 

loca l specimens do f luoresce s l i g h t l y but s t i l l d i s t i n c t l y under UV l i g h t . 

However, the fluorescence is s l i gh t compared with that observed in 

P_. neglecta (Brodo, pers. comm). 

P_. occidental i s is reported from several substrata besides that of 
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the Cornus of the local mater ia l . It has been co l lec ted on Alnus, Acer  

c i rc inatum, and Abies as w e l l . 

Another Pyrenula i s known from the Vancouver area. I t d i f f e rs from 

P_. occidental is in the uninspersed hymenium, the s l i g h t l y larger spores 

with end lumina that are separated from the end spore wall by a thickened 

w a l l . I t i s apparently undescribed (Har r i s , pers. comm.). 

RAMALINA Ach. 

Thallus f r u t i cose ; caespitose to pendulous, commonly with f la t tened 

branches; en t i re l y r a d i a l l y cor t i ca te (pseudoparenchymatous) underlain by 

strands of car t i lag inous t i s sue ; medulla t h i n , of arachnoid hyphae; with or 

without soredia or pseudocyphellae; with a basal ho ld fast ; yel lowish-green 

to greenish-yel low. 

Ascocarp an apothecium, (sub-) terminal , marginal or lamina l , sess i l e 

to subs t ip i ta te . Thal l ine margin present. Disc concave, ochraceous to 

f lesh-co loured , + p ru in ia . Spores 8 per ascus, e l l i p s o i d to fus i form, 

s t ra ight to often curved, hya l ine, 1-(3-)septate. 

Cort icolous or saxicolous. 

References: Bowler and Rundel (1977), Howe. (1913-1914), Krog and 

James (1977), Rundel and Bowler (1976), Rundel, Bowler, and Mulroy (1972). 

1. Thallus r e t i cu l a te l y perforated R_. MENZIESI I 

1. Thal lus not r e t i cu la te l y perforated 2 

2. Thallus + te re te ; apices curled into hooks R. THRAUSTA 

2. Thal lus + f la t tened , apices attenuated but not hooked 3 



3. Thallus hollow with perforat ions into medullary cav i t y ; 

nonsorediate, usual ly f e r t i l e R_. DILACERATA 

3. Thallus not hollow; sorediate, usual ly s t e r i l e 4 

4. Branching dichotomous; so ra l i a o rb i cu la r ; 
medulla P+ red (occasional ly P-) R. FARINACEA 

4.. Branching mainly basal and palmate; so ra l i a 
s l i t - l i k e , marginal; tha l lus P- R. SUBLEPTOCARPHA 

RAMALINA DILACERATA (Hoffm.) Hoffm., Herbarium vivum, s ive c o l l e c t i o plant-

arum siccarum, caesareae un ive rs i ta t i s Mosquensis:451. 1825. 

Lobaria ca lycar is * L . d i lacera ta Hoffm., Deutschl. F l . 2:140. 1795. 

Ramalina minuscula (Nyl . ) N y l . , B u l l . Soc. L inn. Normandie, ser . 2 , 4:164. 

1870. 

F i s t u l a r i e l l a minuscula (Nyl.) Bowler & Rundel, Mycotaxon 6:199. 1977. 

Thallus f r u t i cose ; tu f ted , 1-3 cm long. Branches + f l a t tened , sh iny, 

s t r ia ted to often perforated (openings into the medullary cav i t y ) , 0.5-1.2 

(-2.0) mm wide, l i t t l e branched; algae often iso la ted in clumps making 

some parts of the tha l lus almost transparent; ye l lowish glaucous, green, 

+ paler to one s ide . 

Apothecia always present, subterminal., often with the ult imate 

branch t i p def lected towards base and the apothecia thus appearing a p i c a l , 

1.0-3.6(-5.0) mm wide. Disc concave to nearly urceolate becoming plane, 

occasional ly s p l i t t i n g ; heavi ly pruinose. Hymenium 50-60 um high; par

aphyses coherent; epithecium black. Spores 8 per ascus, hya l ine , oblong-

e l l i p s o i d , 1-septate, 11-15 X 5-7 um. 

Spot Tests : none. 

Substratum/Habitat: co r t i co lous ; on smooth-barked deciduous t rees , 

espec ia l l y Alnus and Holodiscus. 

Selected Specimens: 3782, 4324B. 
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Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout 

the CDFD subzone; present but not as common in the adjacent zones. 

World D is t r i bu t i on : circumboreal(-circumtemperate)(Krog, 1968) in the 

Northern Hemisphere; also reported from New Zealand (Martin & C h i l d , 1972). 

and Aus t ra l i a (Weber & Wetmore, 1972) in the Southern Hemisphere. 

Remarks: There are several species of tuf ted and f ree ly f r u i t i n g 

Ramalina that form a complex of incompletely understood taxa. Bowler and 

Rundel (1977) have segregated recent ly the hollow, perforate species and 

recognized them separately as F i s t u l a r i e l l a . That genus i s not recognized 

in th is treatment. Bowler and Rundel (1977) provided a key to North 

American spec ies; Du Rietz (1929a) contains an addi t ional key. 

R. f a s t i g i a t a (Pers.) Ach . , reported from Sal tspr ing Island (Bird 

& B i r d , 1973) i s a densely tu f ted , s l i g h t l y larger (up to 5 cm), non- to 

subf is tu lose species which lacks perforat ions and in North America is 

known only from the east (Krog & James, 1977; Hale, 1979). The loca l 

reports are probably R. d i l ace ra ta . 

RAMALINA FARINACEA (L.) Ach . , L ich . Univ.:606. 1910. 

Lichen farinaceus L . , Spec. Plant . :1146. 1753. 

Thallus f r u t i cose ; tu f ted , 3-8 cm long. Branches f la t tened , s t i f f , 

smooth, shiny, + dichotomously branched, 0.3-1.1 mm wide but some thai 1i 

with branches up to 2.5 mm wide, becoming f i ne l y branched and subterete 

a p i c a l l y , often ending in a small recurved t i p ; sorediate, soredia gran

u l a r , so ra l i a marginal, shor t , l e n t i c u l a r ; algae and medulla often absent 

from some areas of tha l lus and these areas almost transparent; l i gh t green 

to yel lowish green. 

Apothecia ra re , marginal , sess i l e to subs t ip i ta te , 0.6-1.5 mm wide. 
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Thal l ine margin smooth, t h i ck , f i n a l l y excluded. Disc f lesh-co loured, 

pruinose, plane becoming convex. Hymenium 50-55 pm high; paraphyses simple, 

ap i ca l l y coherent; epithecium brown. Spores 8 per ascus, hya l ine, oblong-

e l l i p s o i d , 1-septate, 11-15 X 4-6 pm. 

Spot Tests: medulla and soredia P+ orange(-red), occasional ly P-. 

Substratum/Habi t a t : co r t i co lous ; pr imar i ly on deciduous trees and 

shrubs espec ia l l y Alnus, Quercus, and Holodiscus but also on some con i fe rs ; 

one saxicolous co l l ec t i on from sandstone. 

Selected Specimens: 1327, 3687A. 

Local Abundance and D is t r i bu t i on : frequent (at almost one-half of the 

major co l l ec t i on s i t e s ) ; scattered throughout the CDFD subzone espec ia l l y 

but not exc lus ive ly , at maritime s i t e s ; also co l lec ted at maritime s i tes in 

the adjacent zones. 

World D i s t r i bu t i on : circumboreal-circumtemperate (Krog, 1968) in the 

Northern Hemisphere; also reported from New Zealand (Mart in, 1966) and 

Aus t ra l i a (Weber & Wetmore, 1972) in the Southern Hemisphere. 

Remarks: See R. subleptocarpha for comments. 

RAMALINA MENZIESII T a y l . , non Tuck., Lond. J . Bot. 6:189. 1847. 

Ramalina re t i cu la ta (Noehd.) Kremp., Geschichte L i t t . L i ch . 1:86. 1867. 

Thal lus f ru t i cose ; pendulous, up to 30 or more cm long. Branches 

f la t tened , sh iny, f a i n t l y to strongly s t r i a t e d , 0.2-0.6 mm wide, with some 

sections r e t i cu l a t e l y perforated producing a ' l a c e - e f f e c t ' although these 

netted regions sometimes scarce; cream buff , ye l lowish glaucous, to yel low-

green. 

Apothecia.and pycnidia not observed. According to Herre^(1910a) C a l 

i f o rn i a specimens are abundantly f e r t i l e with apothecia scat tered; spores 
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e l l i p s o i d or oblong, s t ra ight or curved, 1-septate, 10.8-15.75 X 4.25-4.8 

um. According to Howard (1950) the apothecia are 1-3 mm wide, s e s s i l e ; 

d isc concolorous with tha l lus to salmon colored; t ha l l i ne margin disappear

ing ; spores hyal ine, 11.5-16.5 X 3.9-5.9 um. 

Spot Tests: none. 

Substratum/Habitat: co r t i co lous ; on a wide var ie ty of coni fers and 

deciduous trees and shrubs, usual ly co l lec ted on seashore trees or up to 

several hundred meters in land, often th i ck l y draping higher branches and 

then only co l lec ted as w ind fa l l s ; observed in abundance at several loca

t ions on la rge, often i so la te Acer. 

Selected Specimens: 3692, 4462. 

Local Abundance and D i s t r i bu t i on : occas iona l ; scattered throughout 

the CDFD subzone at maritime or nearby s i t e s , also co l lec ted at maritime 

s i tes in the adjacent zones (see Figure 34). 

World D is t r i bu t i on : western North American endemic; reported from 

Ca l i f o rn ia to Alaska; 'euoceanic' (Krog, 1968). 

Remarks: The local co l lec t ions often have but a few re t i cu la te areas, 

these being reduced to the ends or margins of wide major branches. The 

degree of development of the re t i cu la t ions has been at t r ibuted to water 

re la t ions with several morphological var ia t ions being described (Rundel, 

1974). 

The unfortunate re ject ion of the very appropriate name R. re t i cu la ta 

for R. menziesi i Tay l . and the resu l t ing change of T. menziesi i Tuck, to 

R_. leptocarpha Tuck, i s explained by Weber (1970). 
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RAMALINA SUBLEPTOCARPHA Rundel & Bowler, Bryologist 79:368. 1976. 

Ramalina menziesi i f. sorediata Tuck., Proc. Wash. Acad. S c i . 12:219. 1910. 

Ramalina i r r egu la r i s H. Magn., Svensk Bot T idskr . 53:305. 1959. 

Thallus f r u t i cose , up to 6 cm long. Lobes few, mainly basa l , pa l -

mately branched but occasional ly dichotomously branched, (0.5-)2.5-6.0) mm 

wide, f l a t tened , l i n e a r , occas ional ly fenestrate, slowly narrowing to an 

attenuated t i p , shiny, smooth or f a i n t l y long i tud ina l l y s t r i a te to lacunose; 

sorediate, soredia fa r inose , in marginal s l i t - l i k e , s o r a l i a , occasional ly 

lamina l ; green, yel lowish-glaucous. 

Apothecia rare , observed once, marginal , sess i l e to subs t ip i ta te , 

0.8-1.6 mm wide. Disc f lesh-co loured , pruinose, concave becoming plane. 

Thal l ine margin t h i n , en t i r e , commonly cracking. Hymenium 50 pm high; 

paraphyses simple, coherent; epithecium brownish from pru in ia . Spores 8 

per ascus, hya l ine, e l l i p s o i d , s l i g h t l y curved, 1-septate, 10-15 X 4-5 pm. 

Spot Tests : medulla and soredia P-. 

Substratum/Habi t a t : co r t i co lous ; on deciduous shrubs or t rees. 

Selected Specimens: 6420, UBC-L7803. 

Local Abundance and D i s t r i b u t o r ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once on the Saanich Peninsula and once on Mandarte Is land, both 

in the southern part of the CDFD subozne; not co l lec ted in the adjacent 

zones. 

World D is t r i bu t ion : western North American endemic; reported from 

Baja Ca l i f o rn ia (Rundel & Bowler, 1976) north to the Fraser Va l ley , B r i t i s h 

Columbia (see Figure 54). 

Remarks: R. subleptocarpha is morphologically very p l a s t i c . The 

specimens vary from smooth, narrow, and short to lacunose, wide, and long 

(up to 18 cm long and 1.6 cm wide in a specimen from the Fraser Va l ley , 

UBC-L7804). However, the tha l lus i s always d i s t i n c t l y f lat tened and sor-



ediate. The narrower specimens resemble R_. far inacea and can be separated 

by the s l i t - l i k e so ra l i a with scarce soredia, pr imar i ly basal palmate 

branching, and P- react ion. R_. fa r inacea, on the other hand, tends to have 

nearly orb icu lar so ra l i a with abundant protruding soredia, dichotomous 

branching, and usual ly a P+ red react ion. 

The laminal so ra l i a in R. subleptocarpha are infrequent and l imi ted 

to specimens from the Pac i f i c Northwest (Rundel, pers. comm.). 

RAMALINA THRAUSTA (Ach.) N y l . , Syn. L i ch . 1:296. 1860. 

A lec to r ia thrausta Ach . , L i ch . Univ. :596. 1810. 

Ramalina c r i n a l i s (Ach.) Gye ln . , Fedde Repert. 38:251. 1935. 

Thal lus f r u t i cose ; pendent, up to 10 cm long, of du l l to s l i g h t l y 

shiny, terete to rather i r regu la r l y shaped (both f la t tened and constr icted) 

dichotomously branched, main branches, 0.3-0.4 mm wide, ap i ca l l y the f i l 

aments become f i n e , knobby (algae res t r i c ted to cer ta in areas, constr ic ted 

in non-alga, areas) , with apices curled or hooked, often with a granular, 

terminal 1 i s i d i o i d - p e g 1 ; green, pale green, pale yel lowish grey-green. 

Apothecia and pycnidia not observed. Apothecia unknown. 

Spot Tests: none. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on , Pseudotsuga. 

Selected Specimen: 3341. 

Abundance and Local D i s t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once on the Saanich Peninsula near the western boundary of the 

0DFD subzone, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : circumboreal-circumtemperate (Krog, 1968) in the 

Northern Hemisphere; also reported from New Zealand (Mart in, 1966) in the 

Southern Hemisphere. 



RHIZOCARPON (Ram.) Th. Fr. 

Thallus crustose; smooth and continuous to more commonly cracked-

areolate to d i s t i n c t l y areo la te ; grey or yel low-green; black hypothallus 

often well developed. 

Ascocarp an apothecium, immersed to sess i l e on the hypothal lus. 

Proper margin present. Disc black. Paraphyses branched and anastomosed, 

t i gh t l y coherent. Spores 2-8 per ascus, hyaline to usual ly dark brown, 

1-septate to muriform, often with a hyaline halo or gelatinous epispore. 

Saxicolous. 

References: Runemark (1956a, 1956b), Lynge (1932), Thomson (1967b), 

Feuerer ( in Poelt & Vezda, 1981). 

1. Saxicolous 2 

1. Overgrowing Se lag ine l la wal lacei or over Ochrolechia 

upsal iens is on S. wal lacei R. UNKNOWN #1 

2. Thallus brown, grey, or white 3 

2. Thallus yellow-green or yel low 10 

3. Thal lus squamulose R. BOLANDERI 

3. Thal lus crustose 4 

4. Spores 1-septate 5 

4. Spores 3-septate, submuriform, or muriform 6 

5. Spores hyaline R. HOCHSTETTERI 

5. Spores darkening ear ly R. c f r . JEMTLANDICUM 

6. Spores hya l ine, darkening only at the end 7 

6. Spores brown ear ly 8 



7. Spores 3-septate to submuriform R. DISTINCTUM 

7. Spores f i n a l l y muriform R. OBSCURATUM 

8. Spores 2/ascus : R. DISPORUM 

8. Spores 8/ascus 9 

9. Thal lus whi te, + smooth, C- ; apothecia 
subsess i le ; substratum HC1+ R. PERLUTUM 

9. Thal lus grey or grey-brown, of swol len, separate areo les, 
C+ red; apothecia sess i l e or adnate; substratum HC1- R_. GRANDE 

10. Thallus IKI - ; hypothallus absent of s l i g h t l y 
evident; spores 15-24 X 9-10 pm R. VIRIDIATRUM 

10. Thallus IKI+ blue; hypothallus black and 
conspicuous; spores > 25 pm long 11 

11. Apothecia attached and p a r t i a l l y encompassed by an areole 
R. SPHAER0SP0RUM 

11. Apothecia separated from (although adjacent to) and 
surrounded by a s ing le areole 12 

12. Hymenium hyal ine; epithecium reddish, 
K+ purpl ish R. GEOGRAPHICUM 

12. Hymenium greenish; epithecium brown or 
green-brown, K- R. RIPARIUM 

RHIZOCARPON BOLANDERI (Tuck.) Herre, Proc. Wash. Acad. S c i . 12: 106. 1910. 

Bue l l i a bolanderi Tuck., Gen. L i ch . : 189. 1872. 

Thal lus squamulose; squamules 0.8-1.7 mm wide, pe l ta te , la rge ly free 

from the substratum, i n i t i a l l y round and plane and attached in the center, 

becoming lobed and plane to invo lu te , margin whit ish-grey and raised as a 

narrow l i p ; brown or reddish-brown, below black. Hypothallus conspicuous, 

b lack, th i ck , often f imbriate at the margin. 

Apothecia scattered to grouped, s t i p i t a t e , 0.5-1.5 mm wide. Proper 

margin ra i sed , t h i ck , quickly excluded. Disc plane becoming convex, 

+ round, surface becoming uneven, f i s su red , or broken into separate portions 

black. Hypothecium dark brown; epithecium b lack ish , a l i t t l e purpl ish immed 



Figure 35. Selected spores of Rhizocarpon I. 
Co l lec t ion numbers of specimens are given in brackets. 

A. Rhizocarpon bolanderi (4151 A) 

B. Rhizocarpon disporum (3278) 

C. Rhizocarpon dist inctum (3455) 

D. Rhizocarpon geographicum (4678A) 

E. Rhizocarpon grande (4711) 

F. Rhizocarpon hochstetter i (5170) 

G. Rhizocarpon c f r . jemtlandicum (3489) 

H. Rhizocarpon obscuratum (2403) 
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Figure 36. Selected spores of Rhizocarpon II . 
Co l lec t ion numbers of specimens are given in brackets. 

I. Rhizocarpon perlatum (5077) 

J . Rhizocarpon riparium (4678B) 

K. Rhizocarpon sphaerosporum (2196) 

L. Rhizocarpon v i r id ia t rum (3709) 

M. Rhizocarpon unknown #1 (4154) 





i a te l y below; exc ip le dark brown ex terna l l y ; hymenium 100 um high, hyal ine, 

or with brownish patches. Spores 2 per ascus, brown, ob long -e l l i pso id , 

muriform (7-9 l a t i t ud ina l septa; 3-5 longi tudinal septa) , often s l i g h t l y 

constr ic ted in center, 35-45 X 18-28 um, with a gelatinous halo (see Figure 

35). 

Spot Tests: tha l lus IKI - , K-, C- , KC-, P- ; hymenium IKI+ blue; exc ip le 

and epithecium + purp l ish . 

Substratum/Habitat: sax ico lous; co l lec ted twice on igneous rocks on 

exposed h i l l s i d e s at higher elevat ions in land. 

Selected Specimens: 3644, 4151 A. 

Local Abundance and D is t r ibub ion : rare ; d i s t r i bu t ion poorly known; 

co l lec ted twice on the Saanich Peninsula in the southern part of the CDFD 

subzone; not co l lec ted in the adjacent zones. 

World D i s t r i bu t i on : western North America-eastern North America(Green-

land)-Europe(Scandinavia) d is junct (Thomson, 1967b; Degelius, 1956; Gelt ing 

1954); . in western North America reported from C a l i f o r n i a , Oregon, Washing

ton , Nevada, Alberta (Drumheller) (Thomson, 1967b) and B r i t i s h Columbia' 

(Otto & A h t i , 1967). 

Remarks: R.. bolanderi and Lecidea unknown #1 are s u p e r f i c i a l l y s imi la 

The l a t t e r also has a brown squamulose tha l lus with la rge , black apothecia 

but i t lacks the ra i sed , grey, marginal l i p present on the squamules of 

R. bolander i . Instead the edge of the squamules i s raggedly out l ined in 

white and black. 

It appears that R. bolanderi i s sometimes paras i t ized by 'Lecanora' 

scotophol is . See the Tatter species for comments. 



RHIZOCARPON DISPORUM (Naeg. ex Hepp) Muel l . A r g . , Rev. Mycol. 1:170. 1879. 

Lecidea dispora Naeg. ex Hepp, Flecht . Eur. No. 28. 1853. 

Thallus crustose; completely divided into areoles which are scattered 

to contiguous, usual ly convex, grey pruinose, or exposing a brown co lor 

at ion i f abraided. Hypothallus b lack, conspicuous between areoles or some

times only v i s i b l e at margin, occasional ly inconspicuous when substratum is 

f r i a b l e . 

Apothecia scarce to abundant, usual ly scat tered, adnate or sometimes 

leve l with areo les , 0 .5 -0 .8 ( - l .0 ) mm wide. Proper margin usual ly th ick , 

s l i g h t l y ra i sed , persistent or occasional ly almost excluded, black. Disc 

plane, not cons t r i c ted , surface minutely roughened, black or sometimes 

reddish black. Hypothecium medium brown; epithecium brown with a s l i gh t 

reddish t inge ; hymenium 100-140 um high, +_ hyal ine. Spores 2 per ascus, 

brown, oblong to e l l i p s o i d , muriform (7-13 l a t i t ud ina l septa; 3-5 long

i tud ina l septa; f i r s t wal ls darkest) , often constr ic ted at the center, 

42-60 X 20-25(-32) pm (see Figure 35). 

Spot Tests: tha l lus IK I - , K-, KC-, C - , P- ; hymenium IKI+ blue; e p i 

thecium K+ red-v io le t (almost a bleaching react ion rather than a colour 

change). 

Substatum/Habitat: sax ico lous; co l lec ted on a l l rock types in the 

sup ra l i t t o ra l zone. 

Selected Specimens: 3278, 4172. 

Local Abundance and D i s t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at maritime s i t e s ; not co l lec ted in the adjacent zones. 

World D i s t r i bu t i on : (circumarot ic-alpinerJcircumboreal in the Northern 

Hemisphere (Thomson, 1979; Ozenda & Clauzade, 1970); also reported from New 

Zealand (Mart in, 1966) and Argentina (Grass i , 1950) in the Southern Hem-



isphere. 

RHIZOCARPON DISTINCTLY Th. F r . , L i ch . Scand. 1:625. 1874. 

Thallus crustose; areolate; areoles t h i n i + plane, i r regu la r angular 

to occasional ly incompletely crack ing, scattered in groups to usual ly a l 

most continuous; medium grey to grey-brown. Hypothallus present, black. 

Apothecia common, scattered to grouped, level with the areoles to 

almost adnate, 0.3-0.8 mm wide. Proper margin t h i n , ra ised or even, per

s is tent although often inconspicuous because of s i m i l a r i t y with d i s c , 

+_ shiny, black. Disc round to angular by compression,' + plane, not con

s t r i c t e d , matt, black. Hypothecium medium (gold-)brown; epithecium black 

to reddish black; excip le (reddish-)brown ex terna l l y ; hymenium 90-100 um 

high, hyal ine. Spores 8 per ascus, hya l ine , oblong to po in ted -e l l i pso id , 

submuriform ( i n i t i a l l y 3- to 4-septate but quickly with one or more of 

these primary c e l l s d iv id ing l ong i t ud ina l l y ) , (21-)25-28(-30) X (9 - ) l l -12 

um, with a gelatinous halo (see Figure 35). 

Spot Tests: tha l lus IKI+ blue, K-, C - , KC-, P- ; hymenium IKI+ blue; 

epithecium K+ purpl ish (bleaching reac t ion) ; excip le K+ reddish purple 

(colour change, confined to exc ip le , no washing of colour away). 

Substratum/Habitat: sax icolous; co l lec ted on conglomerate, and g ran i t i c 

and other igneous rock. 

Selected Specimens: 1385C, 2592. 

Local Abundance and D is t r ibu t ion : infrequent; scattered throughout 

the CDFD subzone at both inland and maritime s i t e s ; not co l lec ted in the 

adjacent zones. 

World D is t r i bu t ion : ten ta t ive ly (c i rcumarct ic)-c i rcumboreal ; Thomson 

(1967b) reported i t from a rc t i c Canada, Greenland, Novaya Zemlya, and 



Europe and suggested i t was perhaps an amphi-Atlantic species; however, 

outside th is range i t has been reported from Wyoming (Wetmore, 1968), C a l 

i f o rn i a (Herre, 1910a; Fink, 1935) and B r i t i s h Columbia ( M e r r i l l , 1914). 

Ozenda and Clauzade (1970) stated i t i s found throughout the temperate and 

cold regions of the Northern Hemisphere; also reported from Argentina 

(Grass i , 1950) in the Southern Hemisphere. 

Remarks: None of the ava i lab le descr ipt ions mentioned the exc ip le of 

R. dist inctum as K+ red. Thomson (1967b) ac tua l ly stated i t i s K- for the 

material he examined. The western North American specimens perhaps require 

fur ther study. 

RHIZOCARPON GEQGRAPHICUM (L.) E C , Flore Franc. :365. 1805. 

Lichen geographicum L. , Sp. PI. :1140. 1753. 

Thai 1 us crustose; areolate; areoles angular and c lus tered, + continuous 

occasional ly rounded, incompletely cracked and separate, espec ia l l y at 

tha l lus margin, +_ plane, smooth, almost shiny; greenish-yel low. Hypothallus 

black, conspicuous at margin and between separated areo les, black. 

Apothecia abundant, c lus tered, occasional ly scat tered, below or level 

with areo les, not attached to areo les, 0.5-1.0 mm wide. Proper margin t h i n , 

ra i sed , pers is tent . Disc angular by compression, + plane, surface minutely 

roughened but shiny, black. Hypothecium medium (golden-)brown; epithecium 

pale red to reddish brown; hymenium + hya l ine, 135-150 pm high. Spores 8 

per ascus, brown, e l l i p s o i d , muriform (3-5 l a t i t ud ina l septa; 1-2 longi tud

inal septa) , 26-32 X 12-16 pm, with a gelatinous halo (see Figure 35). 

Spot Tests: tha l lus IKI+ blue, K-, C- , KC-, P+ yel low; hymenium IKI+ 

blue; epithecium K+ purpl ish (bleaching react ion) . 

Substratum/Habitat: sax ico lous; co l lec ted once on conglomerate. 
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Selected Specimen: 4678A. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r ibu t ion poorly known, 

co l lec ted once at a higher elevat ion (660 m) inland in the CDFW subzone, not 

co l lec ted in the CDFD subzone. 

Remarks: R. geographicum i s dist inguished by the green-yellow tha l lus 

which i s IKI+ blue and the red-brown epithecium which i s K+ purple. 

R. v i r i d ia t rum, which is much more common in the area, also has a K+ e p i 

thecium but possesses an IKI- t ha l l u s , poorly developed hypothal lus, du l l 

apothecia which are often raised above the areo les, and spores which are 

smaller and quickly blacken to obscure the septat ion. R.. r iparium is 

essen t ia l l y the same as R. geographicum but with a greenish hymenium that 

i s K-. 

R. geographicum i s a very widespread, polymorphic species with a much 

larger range in spore s ize and chemistry than the s ingle local co l l ec t i on 

exh ib i t s . 

RHIZOCARPON GRANDE (Floerke) A m . , Flora 54:149. 1871. 

Lecidea petraea fuscoatra C. grandis Floerke, Flora 11:690. 1828. 

Thallus crustose; of separate to incompletely cracked areo les; cont in

uous or often clustered in groups, areoles rounded to angular by compres

s i on , s l i g h t l y convex; white-grey or somewhat brownish. Hypothallus black, 

conspicuous between areoles or often wide at the margin. 

Apothecia common, usual ly abundant, scattered or grouped, . level with 

areoles or adnate, 0.4-0.7(-0.9) mm wide. Proper margin t h i n , even or 

s l i g h t l y ra i sed , b lack, often very inconspicuous because of s i m i l a r i t y to 

d i sc . Disc round to angular, + plane, usual ly smooth, sometimes shiny, 

black. Hypothecium medium brown; epithecium brown with reddish t i n t s or 



sordid green (green-brown, green-black); hymenium 100-125 um high, hyaline 

i f epithecium red-brown, pale greenish i f epithecium sordid green. Spores 

8 per ascus, brown, oblong to e l l i p s o i d , muriform (7 l a t i t ud ina l septa; 

1-3 longi tudinal septa) , 30-40 X 10-14 pm, with a gelatinous halo (see 

Figure 35). 

Spot Tests: tha l lus IKI+ fa in t b lue, K-, C+ red (cortex and medulla, 

strong and pers i s ten t ) , P+_ orange; hymenium IKI+ b lue; epithecium K+ red 

( i f epithecium brown-red) or K- ( i f epithecium sordid green). 

Substratum/Habitat: sax ico lous; co l lec ted on sandstone, conglomerate, 

and igneous rock. 

Selected Specimens: 4667, 4711. 

Local Abundance and D is t r ibu t ion : infrequent; co l lec ted in the Duncan 

and Sal tspr ing Island area of the CDFD subzone;once from a high elevat ion 

(500 m) but also once from a supra l i t t o ra l s i t e , a lso one co l l ec t i on in 

the adjacent CDFW subzone at a high elevat ion (630 m) in land. 

World D is t r i bu t i on : circumarctic-circumtemperate (Thomson, 1979) in 

the Northern Hemisphere; also reported from New Zealand (Galloway, 1968) in 

the Southern Hemisphere. 

Remarks: R. grande i s usual ly described as having a K+ v io le t e p i 

thecium (Poel t , 1969; Ozenda & Clauzade, 1970); Wetmore, 1968). Thomson 

(1967b), however, described i t as "usual ly K+". Add i t iona l ly Thomson 

(op. c i t . ) i s the only one who described the epithecium colour as o l i v 

aceous brown as well as reddish brown. From the loca l material examined 

the K react ion appears to be a bleaching react ion rather than a colour 

change such that a reddish brown epithecium would bleach to reddish and 

an olivaceous brown epithecium would not. Other than the epithecium 

colour and associated K react ion the local material c lose ly agrees with 

the European descr ip t ions. 



RHIZOCARPON HOCHSTETTERI (Koerb.) V a i n . , Acta Sue. F. F l . Fenn. 53:280. 1922. 

C a t i l l a r i a hochstet ter i Koerb., Parerga L i ch . :195. 1861. 

Thallus crustose; t h i n , + continuous, cracked-areolate to chi.nky-

areo la te , areoles plane, 0.2-0.4 mm wide; medium grey, grey-brown, or almost 

reddish brown. Hypothallus absent or at margin only. 

Apothecia few, +_ scat tered, between areo les , 0.3-0.6 mm wide. Proper 

margin t h i n , occasional ly t h i ck , ra i sed , pers is ten t , black. Disc plane, 

round, black. Hypothecium medium-brown; epithecium sordid (green-)grey; 

exc ip le greenish-black or b lu ish black on the outer edge; hymenium 80-90 um 

high, hyal ine. Spores 8 per ascus, hya l ine , e l l i p s o i d , 1-septate ( ce l l s 

equal or often one shorter and/or wider) , (13-)16-23 X 7-11 um (see Figure 

35). 

Spot Tests: tha l lus IKI - , K-, KC-, C- , P - ; hymenium IKI+ blue; e p i 

thecium K-. 

Substratum/Habitat: sax icolous; co l lec ted three t imes, twice on igneous 

rocks and once on sandstone. 

Selected Specimens: 4777, 5170. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at inland and maritime s i t e s , not co l lec ted in the adjacent 

zones. 

World D is t r i bu t i on : circumarctic-circumboreal (Thomson, 1979) in the 

Northern Hemisphere. 

Remarks: Most European descr ipt ions of R. hochstetter i l i s t e d somewhat 

larger spores than those observed in the local mater ia l : 19-29 X 9-14 um 

(Ozenda & Clauzade, 1970; Magnusson, 1952); 25-36 X 12-17.um.(Duncan, 1970); 

19-24 X 9-14um (Poelt 1969). Thomson (1967b, 1979) l i s t e d a much wider 

range, 11-29 X 9-14 pm. 



RHIZOCARPON c f r . JEMTLANDICUM Malme, Svensk Bot. T idskr . 8:283. 1914. 

Thal lus crustose; areo la te ; areoles scattered to c lustered in groups, 

plane to s i i g h t l y convex, the larger ones often incompletely crack ing, 

0.4-0.6(-0.8) mm wide; brown-grey to almost purple-grey. Hypothallus con

spicuous between the areo les , black. 

Apothecia scarce to abundant, scattered to grouped, level with areoles 

or adnate i f tha l lus very t h i n , 0 .4 -0 .8 ( - l .0 ) mm wide. Proper margin t h i n , 

ra ised or occasional ly even, pers is tent . Disc round to i r regu la r by com

pression, not cons t r i c ted , +_ p lant , surface almost smooth, black. Hypo

thecium medium brown; epithecium brown, orange-brown or brown with reddish 

purple sections immediately below; hymenium 120-130 um high, hyal ine; excip le 

reddish brown. Spores 8 per ascus, brown, po in ted -e l l i pso id , 1-septate, 

27-33 X 12-16 pm (see Figure 35). 

Spot Tests: tha l lus IKI - , K+ yel low, KC-, C - , P+ orange; hymenium 

IKI+ blue; exc ip le K+ blood red with some colour washing away; epithecium 

K- or K+ v io le t - red (bleaching react ion) . 

Substratum/Habitat: sax ico lous; co l lec ted once on igneous rock. 

Local Abundance and D is t r i bu t ion : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once on Sal tspr ing Island at an inland s i t e , in the southern part 

of the CDFD subzone; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : ten ta t i ve ly c i rcumarct ic( -c i rcumboreal) ; reported 

from Scandinavia, Spitzbergen, Bear Is land, Taimir Peninsula (S ibe r i a ) , 

Baf f in Is land, Ellesmere Is land, Greenland (Thomson, 1967b) as well as 

Maine (Degelius, 1940). 

Remarks: The local material i s only ten ta t i ve ly i den t i f i ed as JR. 

jemtlandicum because there i s only a s ing le co l lec t ion and i t i s intermed

ia te between R. jemtlandicum and JR. cinereonigrum Vain. Both species have 
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1-septate, brown spores, and both probably contain s t i c t i c acid (K+ ye l low, 

P+ orange). Thomson (1967b) mentioned in his key that R. cinereonigrum 

contained s t i c t i c acid but in the accompanying text stated that although i t 

was, K+ ye l l ow . i t was P- and therefore lacked s t i c t i c ac id . Runemark (1956a), 

l i s t e d IR. cinereonigrum as containing s t i c t i c ac id . In contrast R_. jemt- 

landicum is described as having a greenish-black to olivaceous epithecium 

(K-) and an excipe that i s K+ v io le t - redd ish while JR. cinereonigrum is 

described as having a red-brown epithecium (K+ v io le t - red) and K- excip le 

(Thomson, 1967b). Feuerer ( in Poelt & Vezda, 1981) also added that 

R. cinereonigrum has a greyish tha l lus with apothecia to over 1 mm wide; 

R. jemtlandicum a greyish brown to reddish grey tha l lus with apothecia 

1-1.5 mm wide. The loca l material shares characters of both species, , 

having a K+ exc ip le as .well as a reddish-brown epithecium. The tha l lus 

colour has de f in i te purpl ish t i n t s that would appear to be s im i la r to the 

reddish grey reported for R_. jemtlandicum. The l a t t e r species i s much more 

widespread, being probably circumpolar while R_. cinereonigrum has a much 

more res t r i c ted d i s t r i b u t i o n , being reported from Fin land, Novaya Zemlya, 

and Greenland (Thomson, 1967b). Bi rd and Bird (1973) recent ly reported i t 

from Sal tspr ing Is land. That specimen has.not been examined. 

The local material appears to be c losest to R. jet landicum, agreeing 

in the excipular react ion, spore s ize and septat ion, and tha l lus co lorat ion 

but d i f f e r i ng in the epithecium colour and apothecia s i z e . This problem 

requires further study. 

RHIZOCARPON OBSCURATUM (Ach.) Mass., R ic . L ich . :103 , f. 207. 1852. 

Lecidea petraea var. obscurata Ach . , L i ch . Univ. :.l56. 1810. 

Thallus crustose; usual ly t h i n , +_ continuous, f i ne l y cracked-areolate 

with areoles smooth and plane, occasional ly s l i g h t l y convex; grey to brown-

http://yellow.it
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ish-grey with black hypothallus present at margin or inconspicuous depending 

on substratum. On cobbles the tha l lus i s often very t h i n , discont inuous, 

incompletely areolate-cracked and + shiny with a black conspicuous hypo

tha l lus between areoles and forming a large border at the margin. 

Apothecia usual ly abundant, + scat tered, level with areoles or occa

s iona l l y adnate, 0 .4-0 .7( - l .0) mm wide. Proper margin th i ck , pers is tent , 

usual ly ra i sed , smooth, often shiny, black with occas ional ly remnants of 

tha l lus pers is ten t ly c l i ng ing . Disc plane, occasional ly s l i g h t l y convex, 

not cons t r i c ted , minutely roughened, black or occasional ly reddish-brown. 

Hypothecium dark orange-brown; exc ip le externa l ly b lue-b lack; epithecium 

pale to medium brown, sordid brown, or green-brown; hymenium 90-130 pm high, 

hyaline or scattered brownish patches, occasional ly pale sordid green to

ward top. Spores 8 per ascus, hyaline to f i n a l l y browning, oblong to 

e l l i p s o i d , i n i t i a l l y 3-septate quickly becoming submuriform (3-7 l a t i t u d i n 

al septa; 0-2 longi tudinal septa with end c e l l s usual ly undivided), 

21-27(-32) X 10-12 pm, usual ly with a gelatinous halo (see Figure 35). 

Spot Tests: tha l lus IK I - , C - , K-, KC-, P - ; hymenium IKI - ; epithecium 

K-; excip le K+ sordid yel low wash (slow). 

Substratum/Habitat: sax ico lous; common on a l l rock types plus loose 

cobbles. 

Selected Specimens: 838, 2403. 

Local Abundance and D is t r i bu t ion : occas iona l ; scattered throughout 

the CDFD subzone at both inland and maritime s i tes ' , a lso present, but not 

as common, in the adjacent zones. 

World D is t r i bu t ion : c i rcumarct ic-c i rcumboreal ; known from Europe 

(Poe l t , 1969), Novaya Zemlya, Bear Is land, Jan Mayen, Spitzbergen, Greenr 

land, S iber ia and in North America from Newfoundland, Maine, Massachusettes, 

New Jersey, New York, Tennessee, I l l i n o i s , Wisconsin, Minnesota (Thomson, 



1967b), Ontario (Brodo, 1981), Michigan (Harr is , 1977), Saskatchewan (B i rd , 

1972), and Colorado (Anderson & Carmer, 1974). 

Remarks: The spore range reported for R.. obscuratum usual ly ranges 

much higher than that observed in the local mater ia l , up to 50 um in 

length (Duncan, 1970) and correspondingly larger apothecia. The local 

material agrees in the smaller spores and apothecia s ize with var. obsur- 

atum described in Poelt (1969). 

RHIZOCARPON PERLUTUM (Nyl.) Zah lb r . , Pf lanzenf. 1. 18:138. 1905. 

Lecidea per luta N y l . , Flora 59:575. 1876. 

Rhizocarpon petraeum (Wulf.) Mass., non auc t . , Ricerch. Auton. L ich . :102. 

1852. 

Thai 1 us crustose; t h i n , discontinuous or continuous, +_ smooth or 

f i ne l y cracked, almost pure white. Hypothallus b lack, t h i n , barely out

l i n i n g the discontinuous tha l l us . 

Apothecia abundant, scat tered, +_ immersed to subsessi le and then 

immediate tha l lus ra ised up in an almost pseudothall ine margin which may 

become p a r t i a l l y darkened l i k e the adjacent proper margin, f i n a l l y crack

ing separate or remaining p a r t i a l l y attached to proper margin, 0.6-1.1 mm 

wide. Proper margin +_ t h i ck , r a i sed , pers is tent , black or p a r t i a l l y 

whitened from shreds of adjacent pseudothall ine margin. Disc plane, sur-

•- face +_ smooth, brown-black to b lack, epruinose. Hypothecium orange-brown; 

epithecium pale or sordid grey; hymenium 150-160 pm high, hyal ine. Spores 

8 per ascus, hyaline or f i n a l l y darkening with age or also when aborted, 

oblong or e l l i pso id -po in ted , or enlarged at one end, muriform (5-9 l a t 

i tud ina l septa; 0-3 longi tudinal septa with end c e l l s usual ly undivided), 

(27-)32-42 X 11-16 pm (see Figure 36). 



Spot Tests: tha l lus IKI - , K-, KC-, C - , P- ; hymenium IKI+ blue; 

epithecium K-. 

Substratum/Habitat: sax ico lous; co l lec ted once on sandstone (HC1+ in 

places) with Lecidea monticola. 

Selected Specimen: 5077. 

Local Abundance and D is t r i bu t ion : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once in the CDFW subzone on a r i ve r bank, not co l lec ted in the 

CDFD subzone. 

Remarks: JR. perlutum si igh t ly resembles JR. obscuratum with ra i sed , 

pers istent margin, subsessi le apothecia and th in tha l lus but the former 

species has a very white coloured tha l lus which is not areolate-cracked 

with larger apothecia and spores. 

R. perlutum is reported here as new to the province. 

RHIZOCARPON RIPARIUM Rfls., Ann. Bot. Soc. Zool . -Bot . Fenn. Vanamo 16:60. 

1942. 

Rhizocarpon lindsayanum Rfls., Revis t . Sudamer. Bot. 7:87. 1942. 

Thal lus crustose; areo la te , areoles 0.4-1.1 mm wide, rounded, incom

p le te ly cracking and separate, to smal ler , angular and + continuous; 

+ plane, smooth, shiny; greenish yel low. Hypothallus b lack, conspicuous 

at margin and between areoles. 

Apothecia scarce, level or below level of a reo les , not attached to 

areo les, scattered to grouped, 0.3-0.6 mm wide. Proper margin t h i n , . 

r a i sed , pers is tent . Disc oval to angular, plane, shiny, black. Hypo- . 

thecium medium (orange-)brown; epithecium pale brown; hymenium 130-175 pm 

high, pale green. Spores 8 per ascus, brown (or f i r s t b lue-grey) , e l l i p 

so id , muriform (3-5 l a t i t ud ina l septa; 1-3 longi tudinal septa, some septa 

ob l ique) , 27-37 X 13-18 pm, often with a gelatinous halo (see Figure 36). 
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Spot Tests : tha l lus IKI+ blue, K-, KC-, C- , P+ yel low; hymenium 

IKI+ blue; epithecium K-. 

Substratum/Habitat: sax ico lous; co l lec ted once on conglomerate. 

Selected Specimen: 4678B. 

Local Abundance and D is t r i bu t i on : rare ; d i s t r i bu t ion poorly known, 

co l lec ted once in the CDFW subzone at a high elevat ion (630 m) in land; not 

co l lec ted in the CDFD subzone. 

Remarks: Some authors bel ieve R. r iparium is possibly a form of 

R. geographicum but continue to recognize i t at the species level (Duncan, 

1970; Wetmroe, 1968). According to Thomson (1967b) and also what was ob

served in the local mater ia l , R. obscuratum exhib i ts the same var ia t ion of 

epithecium colour that i s used to separate these two species. 

RHIZOCARPON SPHAER0SP0RUM R 8 s . , Ann. Bot. Soc. Zool . -Bot. Fenn. Vanamo 19: 

6. 1944. 

Thallus crustose; areo la te ; the areoles round to s l i g h t l y lobed, scat 

tered or clustered in groups or scattered at the margin and continuous 

toward the center, plane to s l i g h t l y convex or older areoles very convex, 

smooth, matt to almost shiny; br ight yel low-green. Hypothallus black, at 

margin and between scattered areoles. 

Apothecia few to abundant, lower or level with areo les , attached 

c lose ly to at least one areole which p a r t i a l l y arches around i t , 0.2-0.5 mm 

wide. Proper margin inconspicuous to often th ick on exposed side and i n 

conspicuous on attached areole s ide , or occasional ly th ick on both s ides , 

b lack, matt. Disc round to oval-e longate, concave to sometimes plane, 

minutely roughened,but shiny black. Hypothecium medium (orange-)brown; 

epithecium pale brown; hymenium 150-200 um high, hyaline to often pale 

greenish throughout or above. Spores 8 per ascus, brown, oblong to pointed 



e l l i p s o i d , muriform (7-9 l a t i t ud ina l septa; 1-3 longi tudinal septa) , 

35-44 X 14-17 pm, often with a gelatinous halo (see Figure 36). 

Spot Tests: tha l lus IKI+ blue, K+ ye l low, C - , P+ orange; hymenium IKI+ 

blue; epithecium K-; exc ip le K+ orange or orange-brown. 

Substratum/Habitat: sax ico lous; on igneous rocks and the pebbles of 

conglomerate on exposed h i l l s i d e s in land. 

Selected Specimens: 3643, 4165A 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone espec ia l l y toward the western boundary at higher elevat ions 

in land, absent from the Gulf Islands except fo r Sa l tspr ing Is land; present 

a lso in the adjacent zones (see Figure 37). 

World D i s t r i bu t i on : western North America-Europe d is junc t ; in North 

America reported from Colorado (Anderson, 1965). 

RHIZOCARPON VIRIDIATRUM (Wulf.) Koerb., Syst . L i ch . German.:262. 1855. 

Lichen v i r i d i a t e r Wulf . , Co l l ec t . Botan. 2:186. 1788. 

Thal lus crustose; areo la te ; areoles i r regu la r , 0.3-0.5(-0.9) mm wide, 

+ plante, occasional ly smooth to more often f i ne l y cracked or wrinkled to 

subpulverulent, scattered to more often grouped and continuous; ye l low ish-

green. Hypothallus often absent, occas ional ly as a very t h i n , inconspicu

ous, and incomplete black webbing at margin or between areoles, espec ia l l y 

on smooth, hard rock surfaces. 

Apothecia scarce to often abundant, scattered to grouped, 0.3-0.7 mm 

wide. Proper margin t h i n , even, pers istent or excluded, black. Disc . 

adnate, level with areoles or ra i sed , free from areo les, round to angular 

by compression, plane to s l i g h t l y convex, surface minutely roughened, 

black. Hypothallus medium to dark brown; epithecium dense black almost 

granular, red-purple immediately below; hymenium 85-125 pm high. Spores 8 
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per ascus, brown to quickly very dark and septation obscured, e l l i p s o i d , 

muriform (3(-5) l a t i t ud ina l septa; at least one c e l l becoming long i tud ina l l y 

septate, often ob l ique ly ) , 15-21(-25) X 8-11 pm (see Figure 36). 

Spot Tests: tha l lus IKI - , C- , K-, KC-, P- ; hymenium IKI+ blue; e p i 

thecium K+ br ighter red below black layer . 

Substratum/Habitat: sax ico lous; co l lec ted on sandstone, conglomerate, 

g ran i t i c and other igneous rocks. 

Selected Specimens: 2578, 4165 B. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone at both inland and maritime s i t e s ; not co l lec ted in the 

adjacent zones (see Figure 38). 

World D is t r i bu t i on : ten ta t i ve ly western North America-Europe d is junc t ; 

described as"widely d is t r ibu ted in temperate regions of the northern and 

southern hemisphere, also known from mountains in the t rop ics " (Runemark, 

1956b); also reported from South A f r i c a , A u s t r a l i a , New Zealand, Juan 

Fernandez as well as high a l t i tudes in East A f r i ca and Bo l i v i a in South 

America (Runemark, 1956b) in the Southern Hemisphere; in North America re

ported only from Ca l i f o rn ia (Herre, 1910a; Hasse, 1913; Fink, 1935; 

Runemark, 1956b). 

Remarks: R. v i r id ia t rum is usual ly described as paras i t i c on Lecidea 

and A s p i c i l i a species. In most cases the loca l material was c lose ly 

associated with other crustose species espec ia l l y A s p i c i l i a species but 

a lso several times with Pertusar ia chiodectonoides which is i t s e l f only 

infrequent in the study area. 

Runemark (1956b) described the European d i s t r i bu t ion of R_. v i r id ia t rum 

as being bound to the middle European oak region, rare ly occurring in the 

Mediterranean region with i t s northermost l im i t coincid ing with the begin-
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ning of the boreal coni fer forest region. 

R. v i r id ia t rum is reported here as new to the province. 

RHIZOCARPON UNKNOWN #1 

Thallus crustose; smooth, very t h i n , l i gh t grey to brown-grey or 

+_ obsolete and present only below or in the immediate v i c i n i t y of apothecia. 

Hypothallus absent. 

Apothecia abundant, often c lus tered, adnate, 0.2-0.5 mm wide. Proper 

margin t h i n , en t i r e , b lack, quick ly excluded. Disc not cons t r i c ted , round 

or oval or angular by compression, plane to s l i g h t l y convex, black. Hypo

thecium brown-black; epithecium th i ck , (b lue-)b lack, granular; hymenium 

90-110 um high; large ly hyaline but with blackish and/or small purp l ish-

red granules; paraphyses branched, coherent. Spores 8 per ascus, pale 

blue-black becoming quite dark black and obscuring septat ion, muriform 

(3-5 longi tudinal septa; 1-2 l a t i t ud ina l septa with end c e l l s undivided), 

often constr ic ted at middle, 22-27(-35) X 12-16 um, + fa in t halo (see 

Figure 36). 

Spot Tests: tha l lus not tes ted; hymenium and epithecium K-. 

Substratum/Habitat: 'muscicolous 1 ; co l lec ted once on dead Se lag ine l la  

wal lacei with and often overgrowing Ochrolechia upsa l iens is , possib ly 

pa ras i t i c on the l a t t e r . 

Selected Specimens: 4154. 

Local Abundance and D is t r i bu t ion : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once on Mt. Finlayson on the southwestern boundary of the CDFD 

subzone; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : unknown. 

Remarks: Most Rhizocarpon species are saxicolous and have a +_ wel l -

developed, often areolate tha l lus with a black hypothal lus. However, 



many species of Rhizocarpon are pa ras i t i c on other l ichens which may be 

the case here, explaining the very reduced tha l l us . Like the local 

JR. v i r id ia t rum, a known paras i t i c species, th is Rhizocarpon has a b lack, 

granular epithecium and very dark spores. Feuerer ( in Poelt & Vezda, 1981) 

included two species belonging to subgen. Phaeothallus. R. malenconianum 

(Llimona & Werner) H a f e l l . & Mayrhofer i s apparently pa ras i t i c on Dip lo 

schistes which is always on gypsum. It has 0.4-0.7 mm broad apothecia 

which are th in l y rimmed or rim absent, convex; spores mostly 3-septate or 

f a i n t l y muriform, dark brown to black-brown, 15-23 X 6-10 pm. R. advenulum 

(Leight.) H a f e l l . & Poelt i s pa ras i t i c on Pertusar ia species. It has apo

thecia 0.4-0.7 mm wide, plane to s l i g h t l y convex, rimmed when young, la te r 

excluded; spores 1-septate, 18-23 X 11-15 pm. R_. advenulum is known only 

from Great B r i t a i n while R. malenconianum i s more widespread with records 

from Norway, France, Spain, and Czechoslovakia. The local material would 

appear c losest to R. malenconianum on spore descr ipt ion alone. The problem 

requires further study and the co l l ec t i on of addi t ional mater ia l . 

Fink (1935) mentioned one species of Rhizocarpon with reduced t h a l l u s , 

FL athal lo ides (Nyl.) Hasse, co l lec ted in southern C a l i f o r n i a . However, 

that species apparently belongs in Gyalideopsis (Vezda, 1972). 

RINODINA (Ach.) Gray 

Thallus crustose; granulose, verrucose, to cracked-areolate; with or 

without soredia or i s i d i a ; usual ly grey. Hypothallus occasional ly present. 

Ascocarp an apothecium, subsessi le to s e s s i l e . Thal l ine margin 

present, concolorous with the tha l lus or darker but not usual ly concolorous 

with the d i s c , ..persistent, to excluded. Disc brown or black. Paraphyses 
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+ simple, f ree ; hypothecium usual ly hya l ine , occasional ly darkening. 

Spores 8(-24) per ascus, brown, e l l i p s o i d , usual ly 1-septate and po la r i l o c 

u l a r , sometimes 3-septate, occas ional ly septum, absent but wal ls s t i l l 

th ickened-po lar i locu lar . 

Cor t ico lous, l i gn i co l ous , saxicolous, muscicolous. 

Rinodina in North America is current ly being studied by Dr. J . Sheard. 

who has examined a representative sample of the loca l f l o r a . Some of his 

prel iminary resu l ts are presented here., This treatment i s only tentat ive 

pending completeion of the monograph. 

Rinodina i s current ly being studied also by European 1ichenologists 

and has resul ted in several segregate genera being removed. These include 

Rinodinel la (Mayrhofer & Poe l t , 1978a) and Phaeorrhiza (Mayrhofer & Poe l t , 

1978b) which do not occur l o c a l l y although the l a t t e r does occur in the 

i n te r i o r of the province. 

References: Sheard (1967), Magnusson (1947a, 1947b, 1953), Mayrhofer 

and Poelt (1979), Poelt (1969). 

1. Saxicolous 2 

1. Cort icolous or muscicolous 5 

2. Thallus K+ yel low; l i gh t grey to o f f -whi te ; 
spores >16 um long 3 

2. Thallus K-; dark grey, sometimes o l i ve green in 
shade; spores < 16 um long R_. GENNARII 

3. Spores mischoblast ic ( th ick-wal led a l l over; 
lumina hour-glass shaped) R. VERRUCOSA 

3. Spores po la r i l ocu la r 4 



4. Apothecia! margin becoming crenulate;d isc epruinose; 
spores < 20 um long, lumina remaining angular FL C0NFRAG0SA 

4. Apothecia margin + ent i re (to subcrenulate); d isc 
l i g h t l y white pruinose; spores >20 um, lumina 
becoming rounded with age R. BOLANDERI 

5. Muscicolous 6 

5. Cort icolous 8 

6. Spores 3-septate when mature R. CONRADII 

6. Spores 1-septate even with age ... 7 

7. Thallus K-; apothecia <0.5 mm R. ARCHAEA 

7. Thallus K+ ye l low; apothecia > 0.5 mm R. BOLANDERI 

8. Hypothallus conspicuous, black; tha l lus 
purpl ish- tan (to grey) ; d isc subsess i le , + pruinose; 
margin not concolorous with the tha l lus R. HALLII 

8. Hypothallus absent (or inconspicuous); tha l lus brown 
or often wh i t i sh ; d isc adnate to s e s s i l e ; margin 

' concolorous with tha l lus 9 

9. Thallus and/or t ha l l i ne margin sorediate, or tha l lus i s i d i a t e 10 

9. Thallus and t ha l l i ne margin esorediate and nonis id ia te 11 

1.0. Thallus and margin sorediate R_. WILLEYI 

10. Thal lus i s i d i a t e R. UNKNOWN #1 

11. Thal lus l i gh t grey or white, K+ yellow 12 

11. Thallus dark brown, K- R. EXIGUA 

12. Spores 15-17 pm long R. MARYSVILLENSIS 

12. Spores 20-25 pm long R. BOLANDERI 

RINODINA ARCHAEA (Ach.) Arn.\ , Flora 64:195. 1881. 

Parmelia sophodes var. archaea Ach . , Meth. L ich . :156. 1803. 

Thal lus crustose; smooth, t h i n , barely coating substratum, sometimes 

scant or i n d i s t i n c t ; whi t ish-grey. Hypothallus absent. 

Apothecia abundant, crowded, s e s s i l e , 0.2-0.5 mm wide. Thal l ine 
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Figure 39. Selected spores of Rinodina, Thelotrema, and Tonin ia. 
Co l lec t ion numbers of specimens are given in brackets. 

A. Rinodina bolanderi (4183) 

B. Rinodina conradi i (7302) 

C. Rinodina confragosa (1761) 

D. Rinodina gennari i (1769) 

E. Rinodina h a l l i i (1501B) 

F. Rinodina w i l l e y i (4147B) 

G. Rinodina verrucosa (837) 

H. Rinodina unknown #1 (7409) 

I. Thelotrema lepadinum (2163) 

J . Toninia ruginosa (3968B) 
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margin en t i r e , t h i n , sometimes excluded. Disc plane, black. Hymenium 50 pm 

high; epithecium l i gh t orange-brown; hypothecium hyaline to f a i n t l y greyish. 

Spores 8 per ascus, brown, po la r i l ocu la r , 1-septate with d i s t i n c t septum, 

not constr ic ted on one side causing spore to appear s l i g h t l y bent, 18-24 

X 7-8(-10) pm. 

Spot Tests: tha l lus not tes ted; hymenium IKI+ blue. 

Substratum/Habitat: 'muscico lous ' ; co l lec ted once on Se lag ine l la  

wal lacei with Ochrolechia upsa l iens is . 

Selected Specimen: 885B. 

Local Abundance and D i s t r i bu t i on : ra re ; d i s t r i bu t i on poorly known, 

co l lec ted once on Galiano Island in the southern part of the CDFD subzone 

at an exposed, high elevat ion (300 m) in land; not co l lec ted in the adjacent 

zones. 

World D is t r i bu t i on : ten ta t i ve ly circumarct ic-circumboreal with 

"uncertain range in North America due to d i f f i c u l t i e s in i den t i f i ca t i ons 

and confusions with re lated species" (Thomson, 1979); also reported from 

Antarct ica (Lindsay, 1977) as R_. archaeoides. 

Remarks: This s ing le specimen was o r i g i n a l l y determined as R. archae 

oides H. Magn. because of the substratum but apparently th is species does not 

d i f f e r s i g n i f i c a n t l y from FL archaea (Sheard, pers. comm.). R. archaea 

i s usual ly considered a boreal species th is i s cor t ico lous on con i fe rs . 

Most f lo ras recognize both species. 

The tha l lus of JR. archaea i s described as varying from grey to brown 

(Ozenda & Clauzade, 1970). The muscicolous form (R. archaeoides) is 

usual ly described as brown (Ozenda & Clauzade, 1970; Wetmore, 1968), how

ever the local material i s decidedly l i gh t coloured. Magnusson (1947b), in 

publ ishing the name R_. archaeoides, described the tha l lus as "albescens". 



Wetmore (1968) noted that the young spores of R. archaea were not con- . 

s t r i c t e d , while the older spores were sometimes constr ic ted at the septum. 

For addi t ional comments see R. exigua. 

RINODINA BOLANDERI H. Magn., Bot. Not. 1947:51,52. 1947. 

Thal lus crustose; of scat tered, sma l l , f la t tened areo les , or appear

ing granulose i f areoles are a l l s im i la r in s i z e ; th icker around apothecia; 

becoming well developed in some specimens and areoles then becoming free at 

margins and ascending, although not quite squamulate; l i gh t grey to green

ish grey. Hypothallus absent. 

Apothecia scat tered, subsessi le becoming adnate, 0.5-1.5 mm wide. 

Thal l ine margin en t i r e , smooth to usual ly crenulate in large apothecia. 

Disc black, plane, l i g h t l y white pruinose or not, espec ia l l y toward the 

margin. Hymenium 65-75 um high; epithecium dark to golden brown; hypo

thecium l i gh t fulvous. Spores 8 per ascus, brown, e l l i p s o i d , po la r i l ocu la r , 

septum + d i s t i n c t , 19-24 X 9-10 um (see Figure 39). 

Spot Tests : tha l lus K+yel low. 

Substratum/Habitat: saxicolous and cor t i co lous ; co l lec ted once on 

igneous rock and once on Quercus, the l a t t e r co l l ec t i on sent to CANL for 

exs icca t i d i s t r i bu t i on . 

Selected Specimens: 4083, 7288. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted twice on the Saanich Peninsula in the southern part of the CDFD 

subzone at inland s i t e s , not co l lec ted in the adjacent zones. 

World D i s t r i bu t i on : western North American endemic; described from 

C a l i f o r n i a ; also tentat ive ly reported ( c f r . ) from the Canary Islands 

(G i l be r t , 1982). 



Remarks: JR. bolanderi was o r i g i n a l l y described as humicolous (Magnusr„.. 

son, 1947a). Sheard (pers. comm.) reported that i t has the a b i l i t y to grow 

on a wide var iety of substrata including rocks, bark, and moss. 

Saxicolous JR. bolanderi is very s im i la r to.(perhaps inseparable from) 

R. confragosa. See that species for comments. 

R. bolanderi was reported new to the province in Noble (1978) as a 

resu l t of the present study. 

RINODINA CONFRAGOSA (Ach.) Koerb., Syst . L i ch . Germ.:125. 1855. 

Parmelia confragosa Ach . , Method. L i ch . 33. 1803. 

Thailus crustose; i r r egu la r , granulose; granules scattered or cont in 

uous to p i l e d , loosely attached, sometimes f la t tened and becoming lobate 

and la rge ; whi t ish to pale grey. 

Apothecia few to abundant, scattered to grouped and crowded, subses

s i l e among granules, to adnate, cons t r i c ted , 0.5-1.3(-2.0) mm wide. 

Thal l ine margin th ick and prominent, ent i re and roughened to + crenulate, 

sometimes excluded in very convex apothecia. Disc dark brown to b lack, 

plane becoming s l i g h t l y to strongly convex. Hymenium 75-80(-110) pm high; 

epithecium dark brown; hypothecium hyal ine. Spores 8 per ascus, brown, 

e l l i p s o i d , po la r i l ocu la r with a d i s t i nc t septum, 20-23(-27) X 8-10 pm (see 

Figure 39). 

Spot Tests: tha l lus K+ ye l low; hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous; on a l l rock types in the supra l i t t o ra l 

zone. 

Selected Specimens: 1005, 1761. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout 

the CDFD subzone at maritime s i t e s , not co l lec ted in the adjacent zones. 
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World D is t r i bu t ion : ten ta t i ve ly circum(north)temperate in the Northern 

Hemisphere; described as "panboreal" by Wetmore (1968) c i t i n g reports from 

the Canadian Eastern a rc t i c (Lynge, 1947) to the Smoky Mountains (Degelius, 

1940) and west to Arizona (Weber, 1963) and Washington (Howard, 1950); con

sidered "North Temperate" by Brodo (1968); also reported from Argentina 

(Grass i , 1950) in the Southern Hemisphere. 

Remarks: The separation of R_. confragosa from saxicolous specimens of 

R. bolanderi i s not en t i re l y c lea r . Sheard (pers. comm.) stated that 

R. bolanderi i s a "bigger ed i t i on " of R. confragosa with both species often 

having a well-developed cortex on the underside of the apothecial margin. 

Although there is an overlap in spore s i z e , there is a s t a t i s t i c a l d i f f e r 

ence with R. confragosa having spores (15.6-)17.1-17.9(-19.3) X (7.5-) 

9.3-10.5(-12.4) pm and R. bolanderi having spores (17.6-)23.2-24.0(-28.7) 

X (8.6-)11.3-12.3(-14.9) pm. Add i t iona l ly R. bolanderi has spores with a 

less well developed septum and the lumina do not reta in the i r angular i ty , 

becoming round with age 

However, in a recent treatment of saxicolous European Rinodina 

(Mayrhofer & Poe l t , 1979) the spore s i ze i s given as 17-27 X 8-13 pm for 

E.- confragosa. This overlap problem requires further study. 

The descr ipt ions of European FL confragosa have the apothecia des

cr ibed as much smaller than that observed in the local mater ia l , i . e . 

0.35-0.6 mm (Sheard, 1967) and 0.3-0.7 mm (Ozenda & Clauzade, 1970). 

Mayrhofer and Poelt (1979) stated a larger maximum measurement of 1.5 mm 

for the apothecia. 



RINODINA CONRADII Koerb., Syst . L i ch . German. : 123. 1855. 

Rinodina intermedia B a g l . , Comm. Soc. C r i t t . I t a l . 1:313. 1863. 

Thallus crustose; of separate, sma l l , dark granules, crowded around 

apothecia, disappearing. Hypothallus absent. 

Apothecia scat tered, s e s s i l e , 0.3-0.4 mm wide. Thal l ine margin t h i ck , 

en t i r e , l i gh te r coloured than the d i sc . Disc plane, sh iny, dark red-brown 

to brown. Epithecium reddish brown. Spores 8 per ascus, brown, roughly 

e l l i p s o i d , i n i t i a l l y 1-septate (not or only s l i g h t l y cons t r i c ted) , the 

i n i t i a l two lumina separating ear ly to form four lumina ( funct iona l ly 3-

septate), lumina rounded to s ix -ang led , wal ls a l l thickened except between 

recent ly separated lumina, 21-30 X 10-12 um (see Figure 39). 

Spot Tests : none. 

Substratum/Habitat: muscicolous; co l lec ted once on Se lag ine l la wal lacei 

with S t i c t a fu l i g inosa . 

Selected Specimen: 4500B. 

Local Abundance and D is t r i bu t i on : rare ; d i s t r i bu t ion poorly known, 

co l lec ted once near Ladysmith in the CDFD subzone; not co l lec ted in the 

adjacent zone during the present study but known from other co l lec t ions to 

be present there. 

World D is t r i bu t i on : ten ta t ive ly circumtemperate in the Northern Hem

isphere (Topham & Walker, 1982; Ozenda & Clauzade, 1970); reported as 

"scattered throughout the lowlands in most part of Euorpe, W. S i b e r i a , and 

probably North America" (Magnusson, 1947b); but reported from Greenland, 

Spitsbergen, Iceland, and in North America only reported in the west in 

Washington, Colorado, and C a l i f o r n i a ; also reported from New Zealand (Mart in, 

1966) and Argentina (Grass i , 1950) in the Southern Hemisphere. 

o 



RINODINA EXIGUA (Ach.) Gray, Natur. Arrang. B r i t . Plants 1:450. 1821. 

Lichen exiguus Ach . , L ich . Suec. Prodrom. :69'. 1798. 

Thal lus crustose; continuous, verruculose and + shiny, or dul l and 

granulose; brownish grey to brown. 

Apothecia common, scat tered, occasional ly crowded, s e s s i l e , 0.3-0.7 mm 

wide. Thal l ine margin t h i n , en t i r e , or granulose. Disc black, plane. 

Hymenium 60-80 urn .high; epithecium l i gh t orange-brown; hypothecium hyal ine. 

Spores 8 per ascus, brown, po l a r i l o cu l a r , septum d i s t i n c t , often s l i g h t l y 

cons t r i c ted , 16-20(-22) X 7-8(-10) um. 

Spot Tests: tha l lus not tes ted; hymenium IKI+ blue. 

Substratum/Habitat: cor t ico lous and l i gn i co lous ; on deciduous trees 

and shrubs and dri f twood. 

Selected. Specimens: 881A, 3986F. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout 

the CDFD subzone, espec ia l l y the southern part , not co l lec ted in the 

adjacent zones. 

World D i s t r i bu t i on : ten ta t i ve ly circum(north)temperate-circumboreal 

in the Northern Hemisphere (Makarevich, 1963); also reported from New 

Zealand (Topham & Walker, 1982) and Argentina (Grass i , 1952) in the 

Southern Hemisphere. 

Remarks: The descr ipt ions of European iR. exigua described the tha l lus 

as l i gh t to dark, ash to greenish grey (Sheard, 1967; Duncan, 1970; Ozenda 

& Clauzade, 1970) while the local material has a very dark t ha l l us . The 

species is poorly known in North America and may not be the same as the 

European (Sheard, pers. comm.). Magnusson (1947b) stated that he had not 

seen any authentic material of JR. exigua from North America. 
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JR. exigua is s im i la r in some respects to JR. archaea (Ach.) Arn. 

JR. exigua i s described as having smaller spores (15-17 X 7-8.5 pm) and the 

ends of the spore wall and the septum both thickened (= more angular . 

lumina), while JR. archaea i s described as having larger spores (17-24 X 

8-10 pm) and only the septum of the spore thickened (= more rounded lumina). 

RINODINA GENNARII B a g l . , Comment. Soc. C r i t . I t a l . 1(1) :17. 1861. 

Rinodina subexigua (Nyl.) O l i v . , Memoir. Soc. Nation. Sicence. Natur. 

Cherbourg 37:170. 1909. 

Rinodina sa l ina Degel . , Ark. Bot. 30:55. 1942. 

Thallus crustose; areolate or more commonly granulose, i nde f i n i t e , 

i r r egu la r l y covering areas up to 10 cm broad. Areoles contiguous, smooth, 

t h i n ; granules la rge , scat tered, roughened, i r r egu la r ; pale brownish, 

brownish grey. Hypothallus sometimes evident in areolate forms, s l i g h t l y 

darker than the t ha l l us . 

Apothecia common and abundant, +_ s e s s i l e , 0.3-0.6 mm wide. Thal l ine 

margin ent i re but usual ly not smooth, var iously cracked or roughened but 

not s t r i a t e , pers is tent . Proper, margin sometimes v i s i b l e as a l i gh te r 

coloured rim between tha l l i ne margin and d isc . Disc dark brown to b lack, 

occasional ly i r regu la r l y coloured, plane to becoming s l i g h t l y convex. 

Hymenium 55-65 um h igh; epithecium l i gh t to dark brown; hypothecium hyal ine. 

Spores 8 per ascus, brown, e l l i p s o i d , po la r i l ocu la r with i nd i s t i nc t septum, 

13-16 X 7-8 pm (see Figure 39). 

Spot Tests : tha l lus K-; hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous; on a l l rock types, almost exc lus ive ly 

in the supra l i t t o ra l zone. 

Selected Specimens: 1557, 2603. 



Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone pr imar i ly at maritime s i t e s , present in the adjacent zones. 

World D i s t r i bu t i on : western North America-eastern North America-

Europe d is junc t ; in eastern North America reported from New Brunswick, 

Maine, and New York (Brodo, 1968). 

Remarks: The indeterminate form of the local R_. gennarii i s common on 

rough, f r i a b l e substrata such as sandstones where the tha l lus is reduced to 

inconspicuous granules and the abundant apothecia out l ine the tha l l us . The 

determinant, areolate form i s res t r i c ted to smooth igneous rocks. 

RINODINA HALLII Tuck., B u l l . Torr. Bot. Club 5:20. 1874. 

Thallus crustose; forming small orb icu lar t h a l l i , 0.6-1.2 cm broad, 

occasional ly up to 3 cm broad; +_ shiny, smooth, and continuous to cracked 

and rimose; pale yel lowish tan , pale purpl ish brown, occas ional ly l i gh te r 

and grey to greenish grey. Hypothallus black, present at margin. 

Apothecia subsessi le becoming s e s s i l e , not cons t r i c ted , 0.4-0.9 mm 

wide. Margin lacking a lgae, l i gh t reddish-brown to b lack i sh , nearly 

t rans lucent , t h i n , exluded in very convex apothecia. Disc plane, occas

i ona l l y becoming convex, black-brown, + heavi ly white pruinose in both 

young and old apothecia. Hymenium 70-75 um high, nearly 100 um high in 

convex apothecia; epithecium ornage-brown; hypothecium hyaline to l i gh t 

fu lvous. Spores 8 per ascus, brown, e l l i p s o i d , po l a r i l o cu l a r , septum 

d i s t i n c t or i n d i s t i n c t , 19-23 X 8-9 um (see Figure 39). 

Spot Tests: tha l lus not tes ted; hymenium IKI+ blue. 

Substratum/Habitat: co r t i co lous ; usual ly on a wide var ie ty of decidu

ous trees and shrubs, one very abundant co l lec t ion from Thuja. 

Selected Specimens: 1431, 4841B. 
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Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

the CDFD subzone at both inland and maritime s i t e s ; not co l lec ted in the 

adjacent zones. 

World D i s t r i bu t i on : western North American endemic; reported from 

Washington, Oregon, Ca l i f o rn ia (Fink, 1935; Magnusson, 1947a) and B r i t i s h 

Columbia (Otto & A h t i , 1967) as far north as the Queen Charlotte Islands 

(Brodo, 1980). 

Remarks: The purplish-brown colour of the tha l lus with the de l imi t ing 

black hypothallus and pruinose b iator ine apothecia make R. h a l l i i very d i s 

t i n c t i v e . The spores have been reported as much la rger , e .g . 19-30 X 

9-15 pm (Tuckerman, 1974) and 19-28 X 8-12 pm (Hasse, 1913). Tuckerman 

(1888) la te r reported that the white pru in ia on the apothecia was an 

uncommon condit ion but most of the local material is pruinose or p a r t i a l l y 

so. 

RINODINA . MARYSVILLENSIS H. Magn., Ann. Cryptogam. Exot. 5:31. 1932. 

Thal lus crustose; verruculose-areolate, sometimes scant; greenish grey 

to greenish white. Hypothallus absent. 

Apothecia common, abundant and crowded, 0.4-0.7 mm wide. Thal l ine 

margin t h i c k , whi te, ent i re becoming s l i g h t l y crenulate, pers istent a f te r 

d isc has degenerated, Disc b lack, plane. Hymenium 75 pm high; epithecium 

medium to dark brown; hypothecium hyal ine. Spores 8 per ascus, brown, 

po la r i l ocu la r with wal ls i r regu la r l y thickened but lumina +_ rounded and 

sma l l , septum d i s t i n c t to i n d i s t i n c t , not cons t r i c ted , 15-17 X 8-10 pm. 

Spot Tests: tha l lus K+ yel low(-orange), KC+ orange-red (slow); 

hymenium IKI+ blue. 

Substratum/Habi t a t : co r t i co lous ; co l lec ted once on Quercus. 



Selected Specimen: 3616. 

Local Abundance and D i s t r i bu t i on : ra re ; co l lec ted once on the Saanich 

Peninsula in the southern part of the CDFD subzone, not co l lec ted in the 

adjacent zones. 

World D is t r i bu t i on : western North America endemic.(Sheard, pers. comm.) 

described from Washington, also reported for Oregon (P ike , 1973) and C a l 

i f o rn ia (Tucker, 1973). 

Remarks: According to Sheard (pers. comm.) R_. marysv i l lens is i s a com

mon cor t ico lous species of western North America dist inguished by i t s 

"K+ yel low t h a l l u s , expanded lower cortex of the apothecium, and p o l a r i l o c 

u lar spores". Magnusson (1932) described the species as having s l i g h t l y 

larger spores (18-20 X 10 um) and with a dark, + b lackish grey t ha l l us . 

The local material has a very l i gh t coloured t ha l l us . Sheard (pers. comm.) 

stated that th is species i s sometimes infested with blue-green algae which 

causes the tha l lus to be much darker, and that the spores range from 

(15.4-)18.1-19.7(-22.4) X (8 .2- )9 .4-10.2( - l1 .4) p i . 

Fragments of another whit ish Rinodina species were co l lec ted at 

Botanical Beach near Port Renfrew (CH zone) on Picea s i tchensis twigs. 

The. thal lus i s K- and the spores much larger (26-30 X 12 um) and cons t r i c t 

ed, compared to R. marysv i l lens is . It i s possibly an undescribed species 

(Sheard, pers. comm.). It has not been co l lec ted in the CDFD subzone; 

fur ther study must await addi t ional co l l ec t i ons . 

R. marysvil lens i s was reported new to the province in Noble (1978) as 

a resu l t of the present study). 



RINODINA VERRUCOSA (Merr.) Sheard, ined. 

Thallus crustose; indeterminant, granulose; granules contiguous to 

scat tered, f l a t tened , la rge , matt; greyish white. Hypothallus absent. 

Apothecia common, subsessi le often becoming + s e s s i l e , 0.5-0.8 mm 

wide. Thal l ine margin en t i r e , i r r egu la r , th ick to t h i n , often f i n a l l y 

excluded. Proper margin v i s i b l e as a t h i n , black rim between disc and 

t ha l l i ne margin. Disc plane, 've lvety ' , black. Hymenium 85-90 pm high; 

epithecium dark brown; hypothecium hyal ine. Spores 8 per ascus, mischo-

b l as t i c (walls thickened a p i c a l l y , l a t e r a l l y , and medianly to produce a 

lumina which i s hourglass-shaped with the top and bottom indented), septum 

i nd i s t i nc t appearing as a hazy darkened region media l ly , occasional ly 

medial ly d i l a t e d , l i gh t grey-brown, 22-28 X 11-15 pm (see Figure 39). 

Spot Tests: tha l lus K+ ye l low; hymenium IKI+ blue. 

Substratum/Habitat: sax ico lous; co l lec ted twice on sandstone in the 

supra l i t t o ra l zone. 

Selected Specimens: 938, 3240. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted twice in the Gulf Islands at maritime s i tes in the southern 

part of the CDFD subzone; not co l lec ted in the adjacent zones. 

World D i s t r i bu t i on : eastern North America-western North America 

d is junct (Sheard, pers. comm.); reported from Ontario (Wong & Brodo, 1973). 

Remarks: R_. verrucosa i s d ist inguished from the other l i gh t coloured 

K+ Rinodina species by i t s i r regu la r t ha l l i ne margin and espec ia l l y , the 

mischoblast ic spores. 



RINODINA WILLEYI Sheard, ined. 

Thallus crustose; only 2 cm broad, sorediate, t h i ck , becoming s l i g h t l y 

c o r a l l o i d ; greyish o l i ve with co ra l l o i d portions brown t ipped. Hypothallus 

absent. 

Apothecia few, crowded, s e s s i l e , 0.5-1.0 mm wide. Thal l ine margin 

th i ck , crenulate, becoming pulverulent. Proper margin v i s i b l e between disc 

and t h a l l i n e margin, t h i n , but turg id and ra ised. Disc plane, b lack, 

l i g h t l y white pruinose or epruinose. Hymenium 80-100 pm high; epithecium 

orange-brown; hypothecium yel low. Spores 8 per ascus, brown, i n i t i a l l y 

po l a r i l o cu l a r , f i n a l l y + evenly th in-wal led and constr ic ted at the center, 

septum d i s t i n c t , 25-31 X 12-16 pm (see Figure 39). 

Spot Tests: tha l lus K+ fa in t ye l low; hymenium IKI+ blue. 

Substratum/Habitat: co r t i co lous ; one small co l l ec t i on from Quercus 

with Melanelia g labra tu la . 

Selected Specimen: 5157B. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly understood, 

co l lec ted once near Nanaimo at an exposed inland s i t e in the CDFD subzone; 

not co l lec ted in the adjacent zones, however, s im i la r material co l l ec ted , 

apart from the present study, from Lynn Canyon near Vancouver. 

World D is t r i bu t i on : western North America-eastern North America d i s 

junc t , concentrated pr imar i ly in the east (Sheard, pers. comm.) 

Remarks: An attempt to co l l ec t addi t ional material of JR. w i l l e y i in 

the study area was unsuccessful. The or ig ina l co l l ec t ion s i t e on a h i l l - , 

side above Departure Bay, Nanaimo, was destoyed with the bui ld ing of a 

subd iv is ion . 

There are several sorediate European species of Rinodina (Poe l t , 1969) 

but a l l have much smaller spores than JR_. w i l l e y i . 

The local co l l ec t i on of R. w i l l e y i i s the f i r s t specimen from western 
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North America (Sheard, pers. comm.). 

RINODINA UNKNOWN #1 

Thallus crustose; sometimes reduced to scattered small granules 

(ca. 0.1 mm) but usual ly d i s t i n c t l y and almost en t i re l y i s i d i a t e except in 

close proximity to the ascocarps where i t i s t h i n , scattered to c lustered 

verrucae; i s i d i a varying from co ra l l o i d and upright to d ig i ta te -cons t r i c ted 

and dorsoventral ly or iented, up to 0.5 mm long; medium greenish-grey. Hyp-

tha l lus wh i t i sh , almost absent. 

Apothecia usual ly scarce, sometimes abundant in c l u s t e r s , adnate, 

hardly cons t r i c ted , 0.4-0.7 mm wide. Thal l ine margin present, smooth to 

often crenate, ra i sed , concolorous with t ha l l us . Disc plane, round to 

s l i g h t l y i r r egu la r , b lack, epruinose. Hypothecium hyal ine; paraphyses 

abundantly branched towardthe apices terminating in a globose c e l l which 

i s 'black-brown capped 1 ; hymenium 65-75 um high, not sharply separated from 

the hypothecium. Spores 8 per ascus, brown, po l a r i l o cu l a r , septum usual ly 

d i s t i n c t , usual ly with thickened end wal ls and th in side w a l l s , 15-19 X 

7-9 um (see Figure 39). 

Spot Tests : tha l lus K-, C - , KC-, P-. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on an o l d , roadside 

Quercus with Candelaria concolor. 

Selected Specimen: 7409. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known; 

co l lec ted once near V i c to r i a in the southern part of the CDFD subzone; not 

co l lec ted in the adjacent zones. 

World D is t r i bu t ion : unknown. 

Remarks: The spores of Rinodina unknown #1 were abundantly produced in 

a l l ascocarps examined, however, they were always over-mature or perhaps 
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aborted in some cases. The exact shape of the ce l l wall and lumina i s , 

therefore,open to question although a few greyish-brown, presumeably young 

spores were often found as described above in each ascocarp. 

Because of the colour of the tha l lus and s ize of the spores the local 

material does not agree with any i s i d i a t e European species of Rinodina. 

R_. i s i d i o i des (Borr.) 01 i v . is i s i d i a t e and greyish with apothecia 0.5-0.8 

mm wide which remain plane but the spores are 20-25 X 12-14 um; R.. dalmatica 

Zah lbr . , furfuracea H. Magn., and R_. malangica (Norm.) H. Magn. have 

t h a l l i which are dark brown in colour. Furthermore IR. dalmatica has larger 

spores (20-24 X 12-14 pm), R.. furfuracea has apothecia which become convex 

and exlude the t h a l l i n e margin, and R.malangica has very small apothecia 

(up to 0.4 mm broad). 

Magnusson (1947b) included two i s i d i a t e species of Rinodina from 

S i b e r i a . One of these FL excrescens V a i n . , i s s im i la r in many respect to 

the local mater ia l . R. excrescens has a "grey or greenish white-grey" 

tha l lus "cons is t ing of small verrucae, at las t growing out and subcora l lo id" , 

s im i l a r - s i zed apothecia (0.5-0.8 mm) although constr ic ted at the base, and 

s im i l a r - s i zed spores (15-20 X 8-10 pm) which in the type specimen are 

"mostly old and deformed, no young ones seen, but wall apparently unequally 

thickened with apical wall convex inwards . . . " . Magnusson (op. c i t . ) con

cluded that "on account of the deformed apothecia with gelatinous par

aphyses (the paraphyses were deformed and no ends v i s i b l e ) and only old 

spores i t i s d i f f i c u l t to form a de f in i te opinion of the re lat ionahip of 

th is species with other s p e c i e s . . . " 

JR. pap i l l a ta H. Magn. has been described from eastern North America 

(Magnusson, 1953). Its tha l lus i s described as densely pap i l l a t e , in part 

narrowly squamuliform, becoming i s i d i o i d in o lder , densely f e r t i l e sect ions. 
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The apothecia are 0.5-0.7 mm wide, paraphyses lax and f ree ; spores greenish-

brown, 17-19 X 8-9 um with d i s t i nc t septum, th ick uniform wa l l s , and rounded 

lumina. The spores and paraphyses are not the same as the local mater ia l . 

In a discussion of R. i s i d i o ides in the B r i t i s h I s l e s , Sheard (1967) 

mentioned having examined other i s i d i a t e or pap i l l a te species from North 

and South America but no further information was given. 

SARCOGYNE F lo t . 

Thallus crustose; often very reduced and almost absent. 

Ascocarp an apothecium, subsessi le to adnate. Proper margin present, 

t h i n , carbonaceous or not on the outer edge, + pers is ten t , black. Par

aphyses s imple, septate, coherent to f ree. Hypothecium hyal ine to darken

ing. Spores 100-200 per ascus, hya l ine, simple, c y l i n d r i c a l to e l l i p s o i d 

or subglobose, smal l . 

Usually sax ico lous, occasional ly t e r r i co lous ; often ca lc i co lous . 

References: Magnusson (1935b), Poelt (1969). 

1. Hypothecium + hyal ine; hymenium 75-110 um 

1. Hypothecium orange; hymenium 130-150 pm 

SARCOGYNE REGULARIS Koerb., Syst. L i ch . Germ.:267. 1855. 

Sarcogyne pruinosa auc t . , non (Sm.) Koerb. 

Thallus crustose; almost absent to t h i n , scurfy and + continuous to 

f i ne l y cracked-areolate; medium grey to yel lowish grey. Hypothallus absent. 

Apothecia abundant, + scat tered, s l i g h t l y impressed in substrata 

hollows, c lose ly adnate, moderate constr ic ted or unconstr ic ted, (0.5-) 

S. REGULARIS 

S. UNKNOWN #1 
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0 .8 -1 .0 ( - l .3 ) mm wide. Proper margin ra i sed , smooth, sh iny, pers is ten t , 

b lack. Disc usual ly plane, sometimes concave espec ia l l y when young, i n 

i t i a l l y round usual ly becoming quite i r regu lar or f lexuous; surface smooth, 

occas ional ly minutely wr ink led, often shiny, reddish black to b lack, 

epruinose. Hypothecium hyaline to pale grey ish, t h i n ; external edge of 

exc ip le brown-black fading gradual ly to hyaline in te rna l l y or sometimes 

pale (orange-)brown; epithecium orange-brown or orange; paraphyses simple, 

septate, t i g h t l y coherent at ap ices; hymenium (75-) 90-110 pm h igh , 

+ hyal ine. Spores 150+ per ascus,- hya l ine , simple, c y l i n d r i c a l , 3-5 X 1-2 

pm. 

Spot Tests : tha l lus K-, KC-, C - , P- ; hymenium IKI+ blue then often 

s l i g h t l y yel low in the thinner sect ions. 

Substratum/Habitat: sax ico lous; co l lec ted pr imar i ly on calcareous 

sandstone and mortar curbs/ foundat ions/wal ls , a lso once on calcareous con

glomerate; often in p a r t i a l l y shaded rather than completely exposed habi

t a t s . 

Selected Specimens: 2126B, 2752A. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at both inland and maritime s i t e s ; not co l lec ted in the 

adjacent zones (see Figure 40). 

World D is t r i bu t i on : c i rcumarct ic-c i rcumboreal ; reported in North 

America from Greenland, Ellesmere Is land, N.W.T., Alaska (Thomson, 1979), 

Washington (Howard, 1950), South Dakota, Wyoming ^Wetmore, 1968), Ontario 

(Brodo, 1981), Michigan (Har r is , 1977), Colorado iShushan & Anderson, 1969), 

New Mexico (Egan, 1972), and Ca l i f o rn ia (Magnusson, 1935b). 

Remarks: The most common form of S_. regular is has a pruinose d i sc . 

The local mater ia l , however, was completely naked. 
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SARCOGYNE UNKNOWN #1 

Thallus crustose; scat tered, inconspicuous, grey granules among rock 

c rys ta ls of substratum. Hypothallus absent. 

Apothecia scat tered, 0.6-1.1 mm wide. Proper margin i n i t i a l l y b lack, 

sh iny, s l i g h t l y raised becoming excluded. Disc plane becoming s l i g h t l y 

convex, minutely roughened, red-black to b lack, epruinose. Hypothecium 

pale orange or br ight orange-red, 75-100 um th i ck ; exc ip le black on outer 

edge, pale brown inside or br ight orange(-red); epithecium orange to orange-

brown; .paraphyses coherent at t i p s ; hymenium 130-150 pm high. Spores 150+ 

per ascus, hya l ine, simple, c y l i n d r i c a l to almost e l l i p s o i d , 5-7 X (1.5-)2 

pm. 

Spot Tests: tha l lus not tes ted; hymenium IKI+ blue slowly becoming a 

l i t t l e tawny, K-

Substratum/Habitat: sax ico lous; co l lec ted once on calcareous con

glomerate. 

Selected Specimen: 3026. 

Local Abundance and D is t r i bu t i on : rare ; d i s t r i bu t ion poorly known, 

co l lec ted once on Gabriola Island in the CDFD subzone; not co l lec ted in 

the adjacent zones. 

World D i s t r i bu t i on : unknown. 

Remarks: This species i s d ist inguished by the bright orange colour of 

the hypothecium and exc ip le ( in ternal ) and also the large spores. Most 

species of Sarcogyne have hyaline or dark brown hypothecia (Poe l t , 1969 

Magnusson, 1935b). The s ingle co l l ec t i on i s quite small and addit ional 

co l lec t ions are necessary to resolve the problem. 



SCOLICIOSPORUM Mass. 

Thallus crustose; eco r t i ca te ; granulose, verruculose to furfuraceous. 

Ascocarp a b iator ine apothecium. I n i t i a l l y plane and marginate be

coming convex and immarginate. Exciple of rad ia t ing , branched and anasto

mosing hyphae. Paraphyses also branched and anastomosed. Spores a c i c u l a r , 

curved to s p i r a l , 3- to many septate. 

Cort icolous and saxicolous. 

Unt i l recent ly Scoliciosporum was usual ly included in Bac id ia . 

There is only one local species. 

References: Vezda,(1.978). 

SCOLICIOSPORUM c f r . PERPUSILLUM Lahm ex Koerb., Parerg. L i ch . 3:241. 1861 

Thal lus crustose; e f fuse , usual ly very smal l , up to 5 mm wide, com

monly granular, occasional ly cracked-areolate; green, greyish-green. 

Apothecia abundant, often crowded, adnate to almost subsess i le , 0 .1 -

0.3 mm wide. Proper margin very t h i n , usual ly disappearing ear ly . Disc 

plane to sometimes convex; l i gh t to dark brown soon becoming black and 

shiny. Hypothecium hya l ine; epithecium brown ( i f d isc l i gh t coloured) to 

sordid green, blue-green, or green-brown; hymenium 35-40 um high; par

aphyses branched, coherent. Spores 8 per ascus, hya l ine , a c i c u l a r , cu r led , 

(3-)5- to 7-septate, 20-35(-48) X 2-2.5 um (see Figure 9) . 

Spot Tests: eithecium K-, C - ; hymenium IKI+ blue. 

Substratum/Habitat: co r t i co lous ; on twigs of both coni fers and decidu

ous t rees. 
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Selected Specimens: 1334B, 3678B. 

Local Abundance and D is t r i bu t i on : infrequent; usual ly co l lec ted as :an 

admixture with other more conspicuous taxa, probably much more common than 

the few co l lec t ions ind ica te ; scattered throughout the subzone; not c o l 

lected in the adjacent zones. 

World D i s t r i bu t i on : western North America-Europe d is junct . 

Remarks: The local material was f i r s t i den t i f i ed to S^ umbrinum (Ach.) 

Arn. (= Bacidia umbrina (Ach.) Bausch), a widely d is t r ibu ted species that 

has apothecia 0.3-0.8 mm wide, commonly 3-(but up to 7-)septate spores, and 

a predominatly saxicolous habi tat . 

Using Vezda (1978) the local material readi ly keys to S_. perpusil lum 

but i t i s a 1 i t t l e - re fe r red - to -spec ies . A more deta i led descr ipt ion and/or 

comparative material i s needed to ascerta in the ident i ty of the local 

co l l ec t i ons . 

'Bac id ia ' endocyanea (Tuck, ex W i l l . ) Zah lbr . , described from eastern 

North America i s very s i m i l a r , with sma l l , micareoid ascocarps, spores of 

the same s i z e , .septat ion, and curled cond i t ion , and a co r t i co lous -1 ign i co l -

ous habitat (Har r is , 1977; Fink, 1935). However, i t has a dark hypothecium 

(described as purp l i sh , K+ green, by Harr is and as dark brown to b lackish 

by Fink. 

SPHAER0PH0RUS Pers. 

Thal lus f r u t i cose ; caespi tose; branches terete or f la t tened , s o l i d ; 

paraplectenchymatous cortex present. 

Ascocarp an apothecium, terminal , often immersed in capi tate swel l ings, 

l a te r opening to expose a plane to globose disc and creat ing a to rn , i r r e g 

u lar t ha l l i ne margin. Asci d isso lv ing to form, along with the loose spores 



and fragments of paraphyses, a powdery mazaedium. Spores 8 per ascus, 

un ise r ia te , s imple, globose, brown. 

Cor t ico lous, l i gn i co lous , sax ico lous, and te r r i co lous . 

There i s one local species. 

References: T ibe l l (1975). 

SPHAEROPHORUS GLOBOSUS (Huds.) V a i n . , Result . Voyage S.Y. Be lg i ca , Bot. :35. 

1903. 

Lichen globosus Huds., Flora Angl ica:460. 1762. 

Thal lus f ru t i cose ; tu f ted ; l -4 .5( -7 .0) cm high. Main branches 0.5-1.0 

mm wide, terete to s l i g h t l y f la t tened , s o l i d , shiny, foveolate with numer

ous minor secondary branches; secondary branches 0.2-0.3 mm wide, short , 

te re te ; wh i t i sh , grey-brown, to tawny o l i v e , paler on one wide. 

Apothecia uncommon, te rmina l , sphe r i ca l , 0.8-1.9 mm wide, on th icker 

(1.0-2.1 mm wide), longer (3+ cm) main branches that have few secondary 

branches; i n i t i a l l y immersed then breaking open ap i ca l l y leaving a torn 

and i r regu la r t ha l l i ne margin. Spores 8 per ascus, un ise r ia te , i n i t i a l l y 

hyaline then purple within the ascus, becoming black and i r r egu la r l y 

globose when released by d is in tegrat ion of asci and forming a powdery 

mazaedium; 8-12 um wide. 

Pycnidia common on f e r t i l e t h a l l i , b lack, terminal or subterminal on 

secondary branches; pycnospores hya l ine, s h o r t - c y l i n d r i c a l , 2.5-3.5 X 1 um. 

Spot Tests: medulla IKI+ blue. 

Substratum/Habitat: pr imar i ly cor t ico lous on Pseudotsuga, rare ly on 

other t rees ; also saxicolous or among mosses or on th in s o i l over rock. 

Selected Specimens: 1707, 2447. 
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Local Abundance and D is t r i bu t ion : frequent (present at almost one-half 

of the major co l l ec t i on s i t e s ) ; scattered throughout the CDFD subzone at 

both inland and maritime s i t e s , present and abundant a lso in the adjacent 

zones; f e r t i l e co l lec t ions not as common in the CDFD subzone as the adjacent 

zones (see Figure 41). 

World D is t r i bu t i on : c i rcumarct ic-a lp ine - circumboreal (Thomson, 1979; 

T i b e l l , 1975); in North America extending south in oceanic regions to New 

England in the east and Ca l i f o rn ia in the west (see below). 

Remarks: The loca l material was very seldom f e r t i l e with only f i ve 

co l lec t ions that tended to occur towards the western border of the CDFD 

subzone and were pr imar i ly but not exc lus ive ly in land. These f e r t i l e 

co l lec t ions tended to have a reduced number of secondary branches. 

The oceanic specimens from the southern part of the range of 

S_. globosus tend to have more numerous, sma l l , l a te ra l branches than the 

more sparsely branched a r t i c -a l p i ne co l l ec t i ons . The southern material 

is sometimes regarded as a d i f ferent species, S_. tuckermanii R3s. , which 

was described from the i n te r i o r of B r i t i s h Columbia, and i s also known 

from Asia (Thomson, 1979). As noted, the amount of branching is reduced 

when the tha l lus is f e r t i l e and whether th is character is r e l i ab l e to sep

arate the two taxa requires further study. 

S_. melanocarpus (Sw.) DC. has been reported from V ic to r i a on the basis 

of an ear ly co l l ec t i on of J . Macoun (Macoun, 1902; Lye, 1969). The speci- :• 

men i s reported as co l lec ted from Picea s i t chens i s , which i s very rare in 

the V i c to r i a area, but much more common to the west, espec ia l l y from 

Sooke westwards. It seems probable that the S_. melanocarpus specimen was 

co l lec ted outside the CDFD subzone and i s therefore not included here. 

S_. meanocarpus d i f fe rs from Ŝ . globosus in the IK I - , f la t tened branches. 
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SPILONEMA Bornet 

Thallus minutely f ru t icose or f o l i o s e ; pseudoparenchymatous at the 

base, otherwise composed of hyphae al igned with and extending para l le l 

wi th in the algal sheath; attached by rh i z i nes , often blue-green coloured; 

brown, brown-black, blue-green to purple-black. Phycobiont a blue-green 

alga (Stigonema). 

Ascocarp an apothecium, terminal . Proper margin present, t h i n , ... 

excluded. Hypothecium brown or epithecium, hya l ine , and sometimes the 

hypothecium blue-green or purple. Asci c y l i n d r i c a l , ap i ca l l y thickened 

w a l l ; paraphyses simple, septate, and th ick . Spores 8 per ascus, hya l ine, 

simple, ova l . 

Usual ly sax ico lous, occas ional ly muscicolous and cor t i co lous . 

There i s one local species. 

References: Henssen (1963f). 

SPILONEMA REVERTENS N y l . , Flora 48:601. 1865. 

Thallus minutely f ru t i cose ; o rb icu la r , 2-12 mm wide. Lobes very sma l l , 

1 mm wide, marginal ly th icker and hor i zon ta l , cen t ra l l y very dense, much 

branched, + v e r t i c a l ; becoming th ick cracked-areolate, often wearing away 

leaving circumference of outer lobes; rh iz ines present, hyaline becoming 

bright b l u i sh ; central hyphae also becoming blue coloured, otherwise . 

tha l lus black. 

Apothecia not common, embedded in dense, central portions of t h a l l u s , 

0.1-0.5 mm wide. Proper margin quickly excluded. Disc convex, black. 



Spores 8 per ascus, hyal ine, simple, e longa te -e l l i pso id , hya l ine, 7-11 X 

4-5 pm. 

Pycnidia black; pycnospores hya l ine , c y l i n d r i c a l , 2.5-3.5 X 1.5 pm. 

Spot Tests: none. 

Substratum/Habitat: sax ico lous; on a l l types of rock in the supra

l i t t o r a l zone. 

Selected Specimens: 2920B, 4247. 

Local Abundance and D is t r i bu t ion : infrequent; scattered throughout 

the CDFD subzone at maritime s i t e s , not co l lec ted in the adjacent zones 

during the present study but reported from the west coast of Vancouver 

Island (Benton et a l . , 1977). 

World D is t r i bu t i on : circumtemperate in the Northern Hemisphere 

(Henssen, 1963f; A h t i , 1964; Galun, 1970). 

STAUROTHELE Norm. 

Thal lus crustose; e p i l i t h i c or endo l i t h i c . Phycobiont a green alga 

(Trebouxia). 

Ascocarp a perithecium, s i ng le , simple or compound with a covering 

involucrel lum, immersed or s u p e r f i c i a l , containing green algal c e l l s . 

Periphyses present; asci th in -wa l led , uni tunicate; paraphyses soon ge la t 

i n i z i n g . Spores 2-8 per ascus , .hya l ine , yel lowish or browning, muriform. 

Pr imar i ly sax ico lous, often ca lc i co lous . 

There is one local species. 

References: Swinscow (1963a). 
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STAUROTHELE HAZSLINSZKY,I(Koerb.) J . S t e i n . , Ann. Naturhist . Hofmus. Wien 

20(1905):384. 1907. 

Sphaeromphale hazsl inszkyi Koerb., Parerg. L i ch . :331. 1863. 

Thallus crustose; i r r egu la r , up to 4 cm broad, t h i n , r imose-cracked; 

dark grey, brownish-black, b lackish brown. Hypothallus absent. 

Per i thec ia common, scat tered, s e s s i l e , p a r t i a l l y covered by t h a l l u s , 

+ steep-s ided, covered by a + shiny black involucrel lum or hidden complete- ' 

l y by t ha l l i ne t i ssue . Ost io le s i ng le , o p i c a l , la rge, eas i l y observed. 

Paraphyses ge la t i n i z i ng . Hymenium containing abundant, coccoid algae, 

3-5 um wide. Spores 2 per ascus, ob long -e l l i pso id , ye l lowish and remaining 

l i gh t coloured, muriform (8-12 l a t i t ud ina l septa; 3-5 longi tudinal septa) , 

30-45 X 11-17 um. 

Spot Tests : none. 

Substratum/Habitat: sax ico lous; on a sloping surface (probably seepage 

surface) with Dermatocarpon miniatum. 

Selected Specimen: 

Local Abundance and D is t r i bu t i on : rare ; d i s t r i bu t ion poorly known, 

co l lec ted once in the southern part of the CDFD subzone, not co l lec ted in 

the adjacent zones. 

World D is t r i bu t i on : ten ta t i ve ly western North America-Europe d is junc t ; 

in Europe boreal-montane (Ozenda &.Clauzade, 1970); f i r s t reported for 

North America by Wetmore (1968) from South Dakota. 

Remarks: S. hazsl inszkyi i s s im i l a r to S_. f issa (Tayl . ) Zwackh which 

has brown, usual ly larger spores (35-50 X 15-25 um). Wetmore (1968) 

described the involucrel lum of S_. hazsl inszkyi as larger and blacker than 

S. f i s s a while Ozenda and Clauzade (1970) reported the per i thecia of the 

former as 0.2-0.3 mm and the l a t t e r as 0.3-0.5 mm. On the basis of the 
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l i gh t coloured spores S_. hazsl inszky has been reported here. 

S_. hazsl inszky is reported here as new to the province. 

STENOCYBE Nyl . 

Thallus crustose; poorly developed or absent. Phycobiont absent. 

Ascocarp an apothecium, terminal on a s lender, black s t ipe . Proper 

Exciple closed but f i n a l l y opening; black. Paraphyses simple, s lender; 

asc i c y l i n d r i c a l , th ick -wa l led , not d i sso l v i ng , uni tunicate. Spores 8 per 

ascus, ob long-e l l ipso id to fus i form; brown, 3- to 7-septate. 

Cor t ico lous, l i chen ico lous , or muscicolous. 

Stenocybe i s t r a d i t i o n a l l y treated with the l ichenized fungi despite 

apparent lack of a phycobiont. It has a c l ose -s im i l a r i t y to other genera 

of the Ca l i c i ca l es because of the s lender, b lack, s t i p i t a t e apothecia. 

References: T ibe l l (1975). 

1. Spores f i n a l l y 7-septate, 41-57 X 8-12 pm S. UNKNOWN #1 

1. Spores 3-septate, 22-32 X 7-8 pm S. MAJOR 

STENOCYBE MAJOR Nyl . ex Koerb., Bot. Nob. 1854:84. 1954. 

Thallus absent. 

Apothecia terminal , on s lender, shiny, black s t i pes , 0.7-0.8 mm t a l l ; 

excipulum narrowly urceolate. Spores 8 per ascus, fus i form, brownish with 

the end c e l l s s l i g h t l y pa ler , 3-septate, 22-32 X 7-8 pm. 

Spot Tests: none. 

Substratum/Habi t a t : co r t i co lous ; co l lec ted twice among Arthonia ssp. 
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(once on Abies grandis and once on Pseudotsuga) and also once each among 

Bue l l i a penichra on Pseudotsuga and among Mycoblastus tornoensis on Thuja. 

Selected Specimens: 3737B, 5303B. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone; also present in the adjacent zones. 

World D is t r i bu t i on : western North America-eastern North America-Europe-

eastern Asia(Japan) d is junc t ; in North America reported from B r i t i s h Colum

b i a , Washington, Ca l i f o rn ia in the west and Ontar io, Michigan, and New York 

in the east ( T i b e l l , 1975; Fink, 1935; Herre, 1910a). 

Remarks: T ibe l l (1975) suggested that S_. major is res t r i c ted to Abies 

species. The local material was co l lec ted on Pseudotsuga and Thuja besides 

Abies grandis. 

STENOCYBE UNKNOWN #]_ 

Thai 1 us not observed. 

Apothecia termina l , on shiny, s lender, 0.5-1.0 mm high s ta lks with 

a shiny, b lack, narrowly urceolate excipulum. Spores 8 per ascus, l i gh t 

grey becoming brown, ( l - ) 3 - to 7-septate, with the outer c e l l s a l i t t l e 

pa ler , fus i form, 41-57 X 8-12 um. 

Spot Tests: none. 

Substratum/Habitat: co r t i co lous ; co l lec ted twice on Pseudotsuga and 

once on Sa l i x sp. among more conspicuous species, including Parmeliopsis  

ambigua and Ochrolechia oregonensis. 

Selected Specimens: 1497B, 4683B. 

Abundance and Local D is t r i bu t i on : infrequent; scattered throughout 

the CDFD subzone pr imar i ly at inland s i t e s , a lso present in the adjacent 

zones. 
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World D is t r i bu t i on : western North American endemic; from Ca l i f o rn ia 

(Herre, 1910a, as S. major) north.to B r i t i s h Columbia ( T i b e l l , pers. comm.). 

Remarks: This Stenocybe i s an undescribed species which Dr. L. T ibe l l 

intends to publish at some future date ( T i b e l l , pers. comm.). It i s not 

included in T ibe l l (1975). 

STERE0CAUL0N Hoffm. 

Primary tha l lus crustose; t h i n , discontinuous and granulose to 

areo la te ; usual ly eveanescent. Secondary tha l lus f ru t i cose ; of c y l i n d r i c a l , 

so l i d pseudopodentia, erect to dorso-vent ra l , simple to branched, with 

cephalodia and phy l l oc lad ia ; with or without ass imi la t i ve t i s s u r e , tomentum, 

or soredia. Phy l loc lad ia spec ia l i zed ass imi la t i ve branchlets; granular to 

expanded flattened-squamulose or c o r a l l o i d ; r a d i a l l y to dorso-ventra l ly 

arranged on the pseudopodentia. Phycobiont a green a lga ; cephalodia con

ta in ing a blue-green alga (Nostoc or Stigonema). 

Ascocarp an apothecium, terminal or on small l a te ra l branches. 

Pseudothall ine margin occasional ly present and then excluded; proper margin 

usual ly excluded too. Disc brown to b lack, plane to convex. Spores 8 per 

ascus, hyal ine, fusiform to ac i cu l a r , 3- to 7-septate. 

Saxicolous or t e r r i co lous . 

References: Magnusson (1926), Lamb (1951, 1977, 1978). 



Thallus pulv inate, < 2.5 cm t a l l ; pseudopodentia 
decumbent, etomentose; phy l loc lad ia co ra l l o i d to 
d i g i t a t e - c o r a l l o i d ; saxicolous S_. STERILE 

Thallus loosely branched, > 2.5 cm t a l l ; pseudopodentia 
erect to decumbent, tomentose; phy l loc lad ia granulose and 
d i g i t a t e - c o r a l l o i d or squamulose-dentate 2 

2. Phy l loc lad ia squamulose-dentate; tomentum th i ck ; 
apothecia l a t e r a l , abundant, small ( < 1.0 mm); 
te r r ico lous SASAKI I 

2. Phy l loc lad ia both granulose and d i g i t a t e - c o r a l l o i d ; 
tomentum t h i n ; apothecia few, te rmina l , large ( > 1.5 mm); 
saxicolous S. INTERMEDIUM 

STEREOCAULON INTERMEDIUM (Sav.) H. Magn., Goteb. K. Vetensk. - o . V i t t e rh . 

-Samh. Handl. ser . 4, 30(7) :23. 1926. 

Stereocaulon cora l lo ides f. intermedium Sav . , Bot. Mater ia ly , Notul . System. 

ex Inst . Cryptog. Hort. Bot. Petropol . 2(11 ): 163. 1923. 

Thal lus f r u t i cose ; pseudopodentia loosely arranged, e rec t , l i t t l e 

branched, 5-8 cm t a l l , covered + completely with a shor t , f ine tomentum 

which i s cream coloured above, brown below. Phy l loc lad ia few and scat tered, 

mainly granulose on the f e r t i l e pseudopodentia but also with a few branched-

c o r a l l o i d , the l a t t e r much more abundant below on the nonfer t i le pseudo

podentia; white to pale grey. Cephalodia abundant, tuberculoid with minute 

convolutions or somewhat i r regular-roughed, 0.5-1.2 mm wide, pale b l u i sh -

grey, + white pru in ia cover ing, or occasional ly brownish. Primary tha l l us 

absent. 

Apothecia abundant, terminal on the longer pseudopodentia, i n i t i a l l y 

plane with a pseudothall ine rim (pale, white) quick ly becoming convex and 

rim excluded, dark brown to black, 1.6-5.0 mm wide. Hymenium 40 um high. 

Spores 5-8 per ascus, hya l ine, 3-septate, bac i l l i f o rm (pointed at one end, 

rounded at the o ther ) , curved to s t ra igh t , 33-40 X 3-4 pm. 
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Spot Tests : tha l lus K+ ye l low, C- , KC+ red ( f l e e t i n g ) , P+ yel low. 

Substratum/Habitat: sax ico lous; co l lec ted once on igneous rock t a i l 

ings of an abandoned iron mine. 

Selected Specimen: 4302. 

Local Abundance and D is t r i bu t i on : rare ; d i s t r i bu t ion poorly known, 

co l lec ted once in the CDFW subzone at an inland s i t e , not co l lec ted in the 

CDFD subzone during the present study but reported from Sal tspr ing Island 

in the southern part by Bird and Bird (1973). 

World D is t r i bu t i on : amphi-Paci f ic (Kamchatka, Sakhal in , and Bering 

Island in eastern A s i a ; Alaska Yukon south to Ca l i fo rn ia ) plus Newfoundland 

in North America. 

Remarks: S_. intermedium is s im i la r to S_. s t e r i l e in having d ig i t a te -

co ra l l o i d phy l loc lad ia but ,unl ike the la t ter , the former also has granular 

phy l loc lad ia as w e l l . Add i t iona l ly the pseudopodentia of S_. intermedium 

are la rger , erec t , and tomentose. Lamb (1978) mentioned a sma l l , pu lv in-

ate morphotype, f. compactum, which other than tomentum and granular 

phy l loc lad ia would be very close to S_. s t e r i l e . It has not been encounter-

- ed during the present study. 

STEREOCAULON SASAKII Zah lb r . , Feddes Repert. 33:48. 1933. 

Thallus f ru t i cose ; pseudopodentia s l i g h t l y branched, erect to more 

often p a r t i c a l l y decumbent, up to 6 cm t a l l , covered in moderate to very 

t h i c k , spongy pale tomentum. Phy l loc lad ia squamulose-dentate, scattered 

and r a d i a l l y arranged to often dorso-ventra l ly arranged and very c lose , 

together, espec ia l l y towards the apices of the pseudopodentia, often 

i n i t i a l l y almost granular, usual ly pale grey or whit ish (one specimen 

cen t ra l l y green-grey, marginal ly whi te) , occasional ly pale greenish-grey. 



Cephalodia usual ly abundant below, pa le .b lu i sh , 0.2-1.0 mm wide, usual ly 

s imple, subglobose occasional ly becoming s l i g h t l y convoluted with increase . 

in s i z e , sometimes p a r t i a l l y hidden within the tomentum, occasional ly i . 

v i s i b l e from above and then browning. Primary tha l lus usa l ly absent, 

observed once on a pebble; scattered areoles becoming squamulose l i k e the 

phy l loc lad ia . 

Apothecia often present, abundant, l a t e r a l , 0 .5 -1 .0 ( - l .3 ) mm wide. 

Pseudothall ine margin i n i t i a l l y present; pa le, wh i t i sh , sometimes s l i g h t l y 

tomentose, usual ly quick ly excluded. Proper margin concolorous with the 

d i s c , sometimes covered by the pseudothall ine margin, usual ly also quickly 

excluded. Disc plane, becoming s l i g h t l y convex, pale almost transparent 

brown to black. Hymenium 55-60 um. Spores not observed of ten, hya l ine, 

3-septate, fus i form-ac icu lar (one end pointed, the other end rounded), 

32-35 X 2.5 um. 

Spot Tests : tha l lus K+ ye l low, C- , KC+ red ( f l ee t i ng ) , P+ ye l low(pale) . 

Substratum/Habitat: t e r r i c o l o u s ; usual ly among mosses over th in s o i l , 

sometimes attached to pebbles wi thin the s o i l . 

Selected Specimens: 1088, 2408. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone but more common towards the western boundary, espec ia l l y but 

not exc lus i ve l y , -a t inland s i t e s ; a lso present in the adjacent zones. 

World P i s t r i b u t i o n : western North America-eastern North America-

eastern Asia d is junc t ; ac tua l ly pr imar i ly amphi-Paci f ic with an ou t l i e r in 

eastern North America; in North America reported from Alaska to Ca l i f o rn ia 

and inland to New Mexico and Colorado, and in the east in Minnesota and 

Michigan (Lamb, 1977). 

Remarks: This very common loca l species appears to possess s t e r i l e 



and f e r t i l e morphotypes. The f e r t i l e thai 1i tend to have fewer phy l loc lad ia 

that are more r a d i a l l y arranged (independent of whether the pseudopodentia 

are erect or decumbent) and moderate tomentum. The s t e r i l e thai 1i tend to 

have very t i gh t l y packed phy l loc lad ia that are arranged dorso-ventra l ly 

espec ia l l y toward the apices of the pseudopodentia and a very th i ck , spongy 

tomentum on the reverse s ide. 

The typ ica l form of S_. sasak i i i s found only in eastern As ia . The 

species i s represented in North America by var. tomentosoides Lamb and var. 

simplex (Ridd.) Lamb. The former has congested phy l loc lad ia that become 

inc ised to digitate-squamulose, but i s otherwise much l i k e the typ ica l 

var ie ty . The l a t t e r is dist inguished by the "simple to spar ingly branched 

pseudopodentia and the scanty and scattered phy l loc lad ia in a t h i ck , spongy 

tomentum". The var ie t ies discussed in Lamb (1977) do not completely match 

what was observed in the local mater ia l . 

The typ ica l var ie ty of Ŝ . sasak i i is morphologically analogous to 

S_. tomentosum F r . , d i f f e r i ng only in chemistry and geographic d i s t r i b u t i o n . 

Lamb (1977) stated that the common North American representat ive, var. 

tomentosoides, is "more or less equivalent to S_. tomentosum" although also 

saying that i t "may prove to be s p e c i f i c i a l l y d i s t i n c t from S_. s a s a k i i " . 

However, even S_. s a s a k i i , i t s e l f , i s often not recognized at the species 

l e v e l , e .g . Thomson (1979), Hale (1979). 

STEREOCAULON STERILE (Sav.) Lamb ex Krog, Norsk Po la r ins t . Skr. 144:89. ! 

1968. 

Stereocaulon evolutum f. s t e r i l e Sav . , Bot. Mater ia ly , Notul . Syst. ex 

Inst. Cryptog. Hort. Bot. Petropol . 2)11 ): 165. 1923. 

Thallus f r u t i cose ; of pseudopodentia forming a very dense, pulvinate 

cushion, 1.5-2.0(-3.0) cm high and up to 6 cm broad. Pseudopodentia + nar-



rowly and cen t ra l l y attached to substratum, cent ra l l y ascending and margin

a l l y decumbent and then ascending, moderately branched, usual ly naked, or 

occasional ly very f a i n t l y tomentose towards the base; pale whit ish grey or 

yel lowish towards the base. Phy l loc lad ia co ra l l o i d to co ra l l o id - f l a t tened 

or d ig i ta te when young, up to 2.0 mm long, and 0.2 mm wide, + t o t a l l y cov

ering pseudopodentia dorsa l ly but occasional ly scat tered, white to pale 

grey. Cephalodia scarce to often abundant, v i s i b l e from above between the 

phy l loc lad ia but also from below, tuberculoid with minute, smooth convolu

t i ons , pale brown to (violet-)brown often masked with a whi te, p ru in ia -

l i k e cover ing, 0.8-2.0 mm wide. Primary tha l lus not observed. 

Apothecia uncommon, observed once, termina l , on elongated (3 cm t a l l ) 

pseudopodentia, 1.2-2.0(-3.0) mm wide, plane becoming convex and often 

cracking with increase in s i z e . Pseudothall ine margin present i n i t i a l l y ; 

t h i n , white, quickly becoming excluded. Hymenium 55-65 um high, hya l ine, 

paraphyses loosely coherent; epithecium brownish. Spores (5-)8 per ascus, 

hya l ine, 3-septate, s t ra ight to curved, fus i form-ac icu lar (one end pointed, 

the other end rounded), (28-)30-36 X 3-4 um. 

Spot Tests : tha l lus K+ ye l low. (s t rong) , C- , KC+ (purple-)red ( f leet ing) 

P+_ yel low. 

Substratum/Habitat: sax ico lous ; on conglomerate and occasional ly sand

stones and igneous rocks in crevices and cracks on exposed h i l l s i d e s , 

pr imar i ly but not ex lus ive ly in land; espec ia l l y on sloping surfaces. 

Selected Specimens: 4855, 4252. 

Local Abundance and D is t rb iu t i on : frequent; scattered throughout the 

CDFD subzone espec ia l l y but not exc lus ive ly at exposed, higher elevat ions 

in land , more common toward the western boundary but not avoiding the Gulf 

Is lands; present but not as common in the adjacent zones. 
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World D is t r i bu t i on : amphi-Paci f ic ; reported from Ca l i f o rn ia north to 

Alaska and also Kamchatka in eastern Asia (Lamb, 1977) (see Figure 53). 

Remarks: Despite the large number of local specimens the material was 

d i f f i c u l t to ident i fy because of inconsistencies between Lamb (1978) which 

contained a key to the boreal Stereocaulon and Lamb (1973) which contained 

a descr ipt ion of S_. s t e r i l e . Following Lamb (1978), S_. s t e r i l e must lack 

a pseudothall ine margin of the apothecia and the cephalodia must be scarce 

and inconspicuous. However, Lamb (1973) described the cephalodia as "usua l 

l y numerous and sometimes quite conspicuous" and a pa le , non-prominent 

pseudothal1ine margin i s described for young apothecia. 

The separation of S_. s t e r i l e from S_. intermedium f. compactum is not 

en t i re l y c lea r . Lamb (1978) described the l a t t e r as crustose-pulv inate 

but otherwise a deta i led descr ipt ion of f. compactum is not ava i lab le . 

The pseudopodentia of S_. intermedium are t y p i c a l l y t a l l (up to 8 cm), 

e rec t , s l i g h t l y tomentose with both c o r a l l o i d and g ra in - l i ke phy l l oc lad ia , 

pale aeruginose-grey cephalodia, and large apothecia. 

STICTA (Schreb.) DC. 

Thallus f o l i o s e , moderate to la rge; upper and lower surfaces cor t ica te 

(paraplectenchymatous); with or without soredia , i s i d i a , or internal ceph

a lod ia ; above smooth to tomentose; below short-tomentose with rimmed pores 

(cyphel lae) ; rh iz ines present for attachment. Phycobiont a blue-green alga 

(Nostoc) or a green algal (Palmel la) , i f the l a t t e r then cephalodia con

ta in ing a.blue-green alga also present. 

Ascocarp an apothecium, marginal or lamina l , sess i l e to subs t ip i ta te . 

Tha l l ine or proper margin present. Spores 8 per ascus, hyaline to brown, 

fusiform to a c i c u l a r , 1- to 7-septate. 
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Cor t ico lous, sax ico lous, or muscicolous. 

The genus S t i c ta is represented beter in the Southern Hemisphere than 

in the Northern Hemisphere. 

1. Sorediate, not i s i d i a t e S. LIMBATA 

1. I s i d i a t e , not sorediate 2 

2. I s id ia laminal , lobes rounded S. FULIGINOSA 

2. I s i d ia marginal, lobes e longate- l inear S_. WEIGELII 

STICTA FULIGINOSA (Dicks.) Ach . , Meth. L ich . :280. 1803. 

Lichen fu l ig inosus D icks . , Fasc. Plant . Cryptog. B r i t . 1:13. 1785. 

Thal lus f o l i o s e ; 3-6(-12) cm broad. Lobes severa l , 1-2.5 cm wide, 

rounded, ascending, frequently perforated. Upper surface shiny, smooth to 

s l i g h t l y wrinkled or r idged; i s i d i a t e , i s i d i a abundant, scat tered, c y l i n 

d r i ca l to c o r a l l o i d , black (frequently darker than the upper sur face) ; 

black to o l i ve grey.. Lower surface smooth to s l i g h t l y ridged with th in to 

dense tomentum; pale buf f ; cyphellae rounded to elongated, 0.4-1.0(-2.0) mm 

wide, few in small specimens. Many co l lec t ions with a d i s t i nc t odor, • 

roughly a 'seaweed-f ish' smel l . 

Apothecia not observed. According to Herre (1910a) not f e r t i l e in 

North America and only rare ly f e r t i l e in Europe. According to Smith 

(1918) and Lynge (1921) the apothecia are very rare , sma l l , scat tered, 

reddish-brown with crenulate t ha l l i ne margin; spores fus i form, hya l ine , 

1- to 3-septate, 25-40 X 5-8 um. 

Spot Tests : none. 

Substratum/Habitat: saxicolous and cor t i co lous ; pr imar i ly among mosses 

over sloping rock sur faces, often shaded; cor t ico lous co l lec t ions often 



smal l , mainly on Quercus. 

Selected Specimens: 155, 4497. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone espec ia l l y , but not exc lus ive ly , at inland s i t e s ; also present 

in the adjacent zones. 

World D is t r i bu t i on : ten ta t i ve ly circumtropical with oceanic extensions 

into temperate l a t i t udes ; sometimes considered incompletely circumtemperate 

(Krog, 1968; Jdrgensen, 1977); in North America reported from New Mexico-

Ca l i f o rn ia north to Alaska in the west and the Great Lakes-Appalachian . 

region in the east (Hale, 1979); a lso reported from New Zealand (Martin & 

C h i l d , 1972), Aus t ra l ia (Weber & Wetmore, 1972), Argentina (Grass i , 1950) 

and Tr is tan da Cunha (Jtfrgensen, 1977) in the Southern Hemisphere. 

STICTA LIMBATA (Sm.) Ach . , Meth. L ich . :280. 1803. 

Lichen limbatus Sm., Engl. Botan. 16:1104. 1803. 

Thal lus f o l i o s e ; 3-5 cm broad. Lobes one to severa l , l -1 .5( -2 .5) cm 

wide, rounded, ascending, margins revolute. Upper surface shiny, smooth, 

sored ia te ; soredia whi t ish brown along cracks, margins, and in maculiform 

so ra l i a adjacent to the margin; o l i ve brown, brownish grey. Lower surface 

with tomentum thinning toward the margins, ivory ye l low, buf f , honey 

ye l low; cyphellae numerous, pale coloured, 0.4-1.2(-2.8) mm wide. 

Apothecia not observed. According to Herre (1910a), Smith (1918), 

Ozenda and Clauzade (1970) the apothecia.are unknown. According to Fink 

(1935) the apothecia are 0.6-2.0 mm wide, f la t .and convex, du l l b lack; 

t h a l l i n e margin th in and disappearing; spores brown, oblong-ovoid, 1-

septate, s l i g h t l y cons t r i c ted , 15-22 X 5-8 pm. 

Spot Tests: none. 



Substratum/Habitat: pr imar i ly sax ico lous, occasional ly co r t i co lous ; 

common among moss over sloping rock surfaces, infrequent on deciduous trees 

including Quercus, Acer, Sa l i x s p . , and Arbutus. 

Local Abundance and D is t r i bu t ion : frequent; scattered throughout the 

CDFD subzone; present but not as common in the adjacent zones. 

World D is t r i bu t i on : western North America-eastern North America-Europe-

d is junc t ; suboceanic-temperate (Krog, 1968); Krog (1968) expressed doubt 

about a report from Newfoundland (Macoun, 1902) bel iev ing i t to be only 

western North America-Europe and de f i n i t e l y absent in A s i a , however, Hale 

(1979)reported i t from the Appalachians in eastern North America. 

Remarks: S t i c t a limbata and S_. fu l iginosa are often co l lec ted together. 

STICTA WEIGELII ( Isert ex Ach.) V a i n . , L i ch . Bres. 1:189, 190. 1890. 

S t i c t a damaecornis var. we ige l i i Isert ex Ach . , L i ch . Univ..-446. 1810. 

Thallus f o l i o s e ; 5 cm broad. Lobes e longate- l inear , 4-7 mm wide, 

margins imbr icate, lobe ends +_ rounded. Upper surface smooth and shiny; 

i s i d i a t e , i s i d i a pap i l l a te to short c y l i n d r i c a l , t h i ck l y and pr imar i ly 

along the tha l lus cracks, scarcer at . lobe ends, brown, darker than the 

t h a l l u s ; buff brown, bu f f -o l i ve with lobe ends darkening. Lower surface 

covered by a dark tan to browning towards the center, th ick tomentum; 

cyphellae abundant, white regular , o v a l , 0.3-0.5 mm wide, larger toward 

the center. 

Apothecia not observed. According to Fink (1935) the apothecia are 

0.8-2.0 mm wide, s e s s i l e , scattered with f l a t , reddish brown d i s c ; th in 

exc ip le that disappears; and, spores fus i form, 1- to 3-septate, 26-36 X 

6-9 urn.-

Spot Tests: none. 



Substratum/Habitat: cor t ico lous and saxicolous; co l lec ted once on a 

shaded, mossy c l i f f and once by Bird and Bird (1973) on Holodiscus. 

Selected Specimens: 6430. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted only on Sal tspr ing Island in the southern part of the CDFD sub-

zone, not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : ten ta t i ve ly pantropical with oceanic extensions 

into the temperate l a t i t udes ; "widely d is t r ibu ted in Asia and North America" 

tropical-temperate (Krog, 1968), not reported from Europe; in North America 

reported from coastal Ca l i f o rn ia to Alaska, Mexico-New Mexico-Arizona, and 

the Gulf of Mexico States north to the Great Lakes,(Hale, 1979). 

Remarks: The s ing le local co l l ec t i on was rather smal l . S_. we ige l i i 

i s reported up to 15 cm in diameter (Hale, 1969). 

STRANG0SP0RA Koerb. 

Thal lus crustose; often poorly developed. Hypothallus absent. 

Ascocarp an apothecium. Proper margin i nd i s t i nc t to wel1-developed. 

Paraphyses branched and p a r t i a l l y anastomosing below with abundant, 

hymenia l je l l y , above unbranched, + f r ee , and not ap i ca l l y swollen. Asci 

broadly clavate with a th i ck , amyloid (IKI+ blue) wall and well-developed 

amyloid tholus. Spores 30-100+ per ascus, simple, hya l ine, c lavate. 

Cort icolous and l i gn ico lous . 

Strangospora has recent ly been removed from B i a t o r e l l a . The l a t t e r 

often has br ight ly coloured apothecia (not usually/brown to b lack ) , par

aphyses which are simple below and branched above, and clavate asci (rather 



than broadly clavate) with non-amyloid tholus. 

There i s one loca l species. 

References: Magnusson (1935b), James (1971), Poelt and VSzda (1977). 

STRANGOSPORA MORI FORMIS (Ach.) B. S te in , Kryptog.-Flora Schlesien 2:176. 

1879. 

Arthonia moriformis Ach . , Syn. l i . c h : : 5 . 1814. 

B ia to re l l a moriformis (Ach.) Th. F r . , L i ch . Scand. 1:401. 1874. 

Thallus crustose; continuous, although very thin and hardly evident 

except for the d isco lora t ion of the bark; l i gh t grey to almost white. 

Hypothallus absent. 

Apothecia abundant, scattered to grouped and then conf luent, adnate, 

0.2-0.6 mm wide. No margin observed. Disc quickly convex, round to often 

s l i g h t l y i r r e g u l a r , epruinose but s l i g h t l y roughened, s l i g h t l y sh iny, black 

or occasional ly paler in the center of the disc (more noticeable when wet). 

Hypothecium hayl ine; epithecium sordid golden brown toward the outside of 

the d i s c , otherwise sordid greenish-brown; hymenium 50-55 pm high; par

aphyses coherent espec ia l l y below, i nd i s t i nc t in water, unbranched above. 

Asci broadly saccate to pear-shaped, 40 X 10-12 pm, th ick-wal led espec ia l l y 

at the apex. Spores 100+ per ascus, simple, hya l ine , roughly globose, 

2-2.5 pm. 

Spot Tests: hymenium IKI+ blue. 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Quercus. 

Selected Specimen: 2758. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 



co l lec ted once on Hornby Island in the northern part of the CDFD subzone; 

not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : western North America-Europe d is junc t ; in North 

America reported from Ca l i f o rn ia (Hasse, 1913; Magnusson, 1935b), Washington 

(Howard, 1950), Oregon (P ike, 1973), South Dakota (Wetmore, 1968) and Quebec 

(Lepage, 1972) although Magnusson (1935b) expressed doubt about the correct 

ness of the eastern United States records and they are therefore excluded 

here. 

Remarks: The s ing le local co l l ec t i on has spores s l i g h t l y smaller than 

those t y p i c a l l y reported for Ŝ . moriformis, 3-3.5 pm wide (Poelt & Vezda, 

1977; Ozenda & Clauzade, 1970). 

THAMNOLIA Ach. ex Schaer. 

Thal lus f ru t i cose ; of erect or prostrate, +_ simple branched1; + te re te , 

hollow, en t i re l y cor t i ca te (paraplectenchymatous); tapering a p i c a l l y ; white. 

Ascocarps and pycnidia unknown. 

Ter r ico lous. 

Thamnolia i s a monotypic genus (see below). Unt i l recent ly Thamnolia 

was usual ly placed in the Usneaceae. Poelt and Vezda (1981) include i t in 

the Lichenes Imperfect i . 

References: Culberson (1963b). 

THAMNOLIA VERMICULARIS (Sw.) Ach. ex Schaer. , Enum. C r i t . L i ch . Europ. :243. 

1850. 

Lichen vermicular is Sw., Meth. Muscor.:37. 1781. 



Thallus f r u t i cose ; podent ia - l i ke , hollow, l i t t l e branched to simple, 

terete to s l i g h t l y f la t tened, (0 .5 - )0 .75 - l . 0 ( - l . 5 ) mm wide, 2.5-4.0(-6.5) 

cm high, var ious ly curved; erect to prost rate; scattered to grouped. Sur

face smooth to f a i n t l y str iated-; d u l l , c h a l k - l i k e , becoming roughened, 

pulverulent espec ia l l y at the ap ices; white to pale grey. 

Apothecia and pycnidia not observed. 

Spot Tests: tha l lus K+ yellow then golden ye l low, P+ orange-red, UV-. 

Substratum/Habitat: te r r i co lous or sax ico lous; growning among mosses 

and Se lag ine l la wa l l ace i , th in s o i l , or d i r ec t l y over rock. 

Selected Specimens: 4144, 4750. 

Local Abundance and D is t r i bu t ion : infrequent; scattered at exposed, 

higher elevat ions inland espec ia l l y toward the southwestern border of the 

CDFD subzone, also present in the adjacent zones at higher elevat ion 

inland s i t e s ; most of the elevat ions are between 500-630 m but one c o l l e c 

t ion was made at approximately 100 m on Mount Douglas in the V ic to r i a area 

(see Figure 42). 

World D is t r i bu t i on : c i rcumarct ic-a lp ine in the Northern and Southern 

Hemispheres (Thomson, 1979). 

Remarks: The chemically d i f ferent 1_. vermicular is var. subul i formis 

(Ehrh.) Schaer. (= T. subul i formis (Ehrh.) Culb.) is UV+, K+ weak ye l low, 

and P+ yel low. It i s morphologically ident ica l to J_- vermicular is var. 

vermicu lar is . Var. subul i formis is the more common of the two var ie t ies 

in the Northern Hemisphere (Sato, 1965). A l l co l lec t ions from Vancouver 

Island at UBC were checked along with the specimens from the present study 

but only var. vermicular is has been co l lec ted on Vancouver i s l a n d although 

both va r ie t ies are present on the mainland. Since Sato (1962) found num

erous co l lec t ions were sometimes necessary from the same s i t e before the 
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al ternate var ie ty i s discovered, a l l future Vancouver Island co l lec t ions 

w i l l require checking. 

T. vermicular is var. subul i formis i s treated s t i l l occasional ly at 

the species l e v e l , e .g . Thomson (1979) and Hale (1979). 

THELOMMA Mass. 

Thallus crustose; th in and smooth to verrucose or p laco ida l ; co r t i ca te ; 

greyish. 

Ascocarp an apothecium immersed in smooth or uneven semiglobose or 

conical t ha l l i ne verrucae. The excipulum thickened and dark brown to black 

at the base, l a t e r a l l y very th in and usual ly hyal ine. Asci usual ly c y l i n 

d r i ca l , obovate in one species, d is in tegrat ing ear ly to form a powdery 

mazaedium along with the l iberated spores. Spores 8 per ascus, un iser ia te , 

simple and spher ical or e l l i p s o i d , 1-septate, and often cons t r i c ted , , 

blackish-brown, with an ornamented surface. 

Pr imar i ly saxicolous (HC1-), also l i gn i co lous . 

References: T ibe l l (1976). 

1. Spores non-septate; saxicolous T. MAMMOSUM 

1. Spores 1-septate; l ign ico lous T. OCCIDENTALE 

THELOMMA MAMMOSUM (Hepp) Mass., A t t i Imp. Reg. Inst. Ven. S c i . s e r . 3 , 5: 

268. 1860. 

Cyphelium mammosum Hepp, Neue Denkschr. A l l g . Schweiz. Ges. Gesammten 

Naturwiss. 15, 4:147. 1857. 



Cypheliopsis bolanderi (Tuck.) V a i n . , Acta Soc. Faun. F lo r . Fenn. 57:16. 

1927. 

Thal lus crustose; o rb i cu la r , up to 11 cm broad, or more commonly i r r e g 

u la r , coalescing to cover large areas; areolate. Areoles up to 1 mm th i ck , 

d u l l , roughened, crenate, f an - l i ke margin which blackens at the very edge 

of t h a l l u s ; white to pale grey. Hypothallus black. 

Apothecia common, 0.3-1.2 mm wide, 1 or sometimes more immersed in a 

raised areole which darkens around the base, up to 2 mm high. Thal l ine 

verrucae white. Hypothecium black; asci d isso lv ing leaving spores free in 

a powdery mazaedium which i s sometimes extruded. Spores 8 per ascus, brown 

to brown-black, globose, i r r egu la r l y ornamented, 9-15 um. 

Pycnidia immersed in regular areo les, with wide o s t i o l e , brown, black

ening; pycnospores hya l ine , c y l i n d r i c a l , 5-7 X 1-1.5 pm. 

Spot Tests : tha l lus KC+ rose. 

Substratum/Habitat: sax ico lous; in the supra l i t t o ra l zone on both 

sandstones and igneous rocks. 

Selected Specimens: 1381A, 2921. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone from Nanaimo south, at maritime s i t e s , also one co l l ec t i on 

from the adjacent CDFW subzone near Sooke (see Figure 43). 

World D is t r i bu t i on : western North America-Europe (Canary Islands and 

Portugal) d is junc t ; in North America reported from Baja Ca l i f o rn ia north 

to B r i t i s h Columbia ( T i b e l l , 1976)(see Figure 67); l o c a l l y the Tinson P t . , 

Gabriola Island i s the northernmost locat ion in western North America. 

Remarks: In Ca l i f o rn ia and the Canary Islands J_. mammosum is not 

res t r i c ted to the supra l i t t o ra l zone as i t i s l o c a l l y . There, i t may 

occur inland up to elevat ions of 700 and 800 m ( T i b e l l , 1976). 
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THELQMMA-OCCIDENTAL! (Herre) T i b e l l , Bot. Not. 129:237. 1976. 

Cyphelium occidentale Herre, Proc. Washington Acad. S c i . 12:62. 1910. 

Thallus crustose; in oblong-orbicular patches up to 4.5 cm long; cracked-

areo la te ; areoles t h i n , dul l to shiny; roughened; sometimes only verrucose; 

marginal ly th inner, smal ler -areo la te , becoming almost marginal ly lobed in 

p laces; pale grey. 

Apothecia abundant, 0.5-1.1 mm wide, immersed in elevated areo les , up 

to 1 mm high. Exciple th ick and dark basa l l y , th in and hyaline l a t e r a l l y . 

Spores 8 per ascus, un iser ia te but released ear ly to form a powdery mazaed

ium which is extruded; dark brown, smooth, 1-septate, constr ic ted at the 

septum, 18-25. X 10-13 um. 

Spot Tests: tha l lus K-, KC-. 

Substratum/Habitat: l i gn i co lous ; co l lec ted once on a wooden beam of a 

wharf and once on an unpainted f i r fence; also observed once but not c o l 

lected on a unpainted wooden bui ld ing beside the beach. 

Selected Specimens: 2228, 6319. 

Local Abundance and D is t r i bu t i on : rare ; d i s t r i bu t ion poorly known, 

co l lec ted twice in the southern part of the CDFD subzone at both inland and 

maritime s i t e s ; not co l lec ted in the adjacent zones. 

World D i s t r i bu t i on : western North America endemic; reported from 

Ca l i f o rn ia north to southern Alaska ( T i b e l l , 1976). 

THELOTREMA Ach. 

Thallus crustose; sometimes immersed in substratum. Phycobiont a green 

alga (Trentepohl ia). 

Ascocarp an apothecium, immersed to sess i l e in tha l l i ne verrucae. Disc 

round or elongate, punctiform or narrowly opening. Both tha l l i ne and proper 



margins present; proper margin i n i t i a l l y covering d i s c , then tear ing open 

and f i n a l l y d i s in tegra t ing ; thall ine margin pers is tent . Paraphyses simple; 

asci un i tun icate, th ick -wa l led , IKI- . Spores 1-8 per ascus, hyaline to 

brown, several septate or muriform, with spherical or l en t i cu la r lumina. 

Pr imar i ly co r t i co lous , occasional ly saxicolous. 

The genus Thelotrema. i s somtimes regarded as containing only those 

species with hyal ine, muriform spores (Hale, 1974). The genus is best 

developed in t rop ica l eastern As ia . 

There i s one local species. 

References: Sal isbury (1972). 

THELOTREMA LEPADINUM Ach . , Meth. L ich . :132. 1803. 

Thal lus crustose; up to 4 cm broad, or several thai 1i coalescing and 

i r regu la r l y covering areas up to 9 cm broad; smooth to s l i g h t l y verruculose, 

continuous, often s l i g h t l y cracked, t h i n , shiny to d u l l ; pale grey. 

Apothecia abundant, hidden within c r a t e r - l i k e t ha l l i ne verrucae that 

open by means of a pore, 1.5-1.8 mm wide. Exciple i r regu la r l y to rn , over

arching the d i s c , with hyaline periphyses on the underside. Disc tan to 

darkening, plane, pruinose. Hymenium 150 pm high; paraphyses simple, co

herent at the apices; epithecium hyaline to darkening. Spores 1-4(-6) per 

ascus, hya l ine, fusiform to compress diamond-shaped, muriform (16-20 l a t 

i tud ina l septa; 2-4 longi tudinal septa) , th ick epispore, 80-110(-155) X 

18-22(-30) p (see Figure 39). 

Spot Tests : asci IKI+ yellow-orange. 



Substratum/Habitat: pr imar i ly co r t i co lous , also one co l lec t ion on 

sandstone; cor t ico lous co l lec t ions mainly on Alnus but occasional ly on 

other deciduous trees and shrubs or con i fe rs . 

Selected Specimens: 2433, 4900. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone and adjacent zones espec ia l l y at inland s i t e s . 

World D is t r i bu t i on : ten ta t i ve ly western North America-eastern North 

America- Europe-eastern Asia d is junct in the Northern Hemisphere; also 

possibly pantropical with oceanic extensions in temperate l a t i t ude ; often 

considered 1 cosmopol i tan 1 (Sal isbury, 1972; Martin & C h i l d , 1972; Ozenda & 

Clauzade, 1970); in North America reported from New England to F lo r ida -

Louisiana in the east and Ca l i f o rn ia to B r i t i s h Columbia in the west (Fink 

1935); also reported from New Zealand (Mart in, 1966), Aus t ra l ia (Weber & 

Wetmore, 1972), Argentina (Grass i , 1950), and Tr is tan da Cunha (J0rgensen, 

1977). in ' the Southern Hemisphere. 

TONINIA Th. Fr. 

Thallus squamulose, occasional ly almost crustose or minutely f ru t icose 

sometimes marginal ly lobed; cor t ica te (pseudoparenchymatous). 

Ascocarp an apothecium, s e s s i l e . Proper margin present, often exclud

ed, dark. Disc b lack, plane to convex. Hypothecium hyaline to darkening; 

paraphyses simple, free to coherent; asci clavate to c y l i n d r i c a l - c l a v a t e , 

un i tun icate , th in -wa l led , IKI+ blue with IKI+ blue tho lus. Spores 8 per 

ascus, hya l ine, ob long-e l l ipso id to ac i cu la r , 1- to 7-septate. 

Terr icolous and saxico lous, often ca lc i co lous . 
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There is one local species. 

References: Lamb (1954b). 

T.ONINIA RUGINOSA (Tuck.) Herre, Prod. Wash. Acad. S c i . 12:103. 1910. 

Lecidea ruginosa Tuck., L i ch . C a l i f . : 2 5 . 1866. 

Thallus squamulose-verruculose; squamules not d i s t i n c t l y lobed, more 

verrucae-1ike; i n i t i a l l y t u rg id , separate becoming contorted and crowded; 

shiny; up to 2 mm wide; buff brown, o l i ve brown, to o l i ve buff. 

Apothecia few or abundant and crowded, adnate, cons t r i c ted , 0.6-1.4 mm 

wide. Proper margin i n i t i a l l y th i ck , ra i sed , smooth, concolorous with d isc 

or b lacker, becoming t h i n , even but not excluded. Disc + plane but conform

ing to the underlying substratum, round, often becoming f lexuous, black or 

dark reddish brown. Hypothecium yel lowish above; epithecium red-brown 

fading reddish down through the hymenium; hymenium 60 um high; paraphyses 

simple, coherent. Spores 8 per ascus, hya l ine, ac icu la r with one-half + 

d i s t i n c t l y narrower ( l - )3 -sep ta te , (24-)26-32 X 2.5-3 pm (see Figure 39). 

Spot Tests: tha l lus K-, C - , P- ; epithecium K+ reddish (more an intensr. ' 

s i f i c a t i o n than a colour change). 

Substratum/Habitat: sax ico lous; co l lec ted once on sandstone in the 

supra l i t t o ra l zone. 

Selected Specimen: 3968B. 

Local Abundance and D is t r i bu t i on : rare ; d i s t r i bu t ion poorly known, 

co l lec ted once near Sidney on the Saanich Peninsula in the southern part of 

the CDFD subzone*, not co l lec ted in the adjacent zones. 

World D i s t r i bu t i on : western North America-South America(Argentina) 

d is junct (Lamb, 1954b); in North America reported from Ca l i f o rn ia to Wash-



ington (Fink, 1935), Colorado (Shushan & Anderson, 1969) and New Mexico 

(Egan, 1971). 

Remarks: Lamb (1954) reported the spores of T_. ruginosa as 34-47 X 

2.0-2.5 um while Tuckerman (18821) and Herre (1910a) described the hypothec

ium as dark yel lowish brown; Egan (1971) as red-brown; and Lamb (1954b) as 

co lor less below and sordid yellow-brown above. 

TRAPELIA Choisy 

Thal lus crustose to minutely squamulose. 

Ascocarp an apothecium, sess i l e to adnate, with a pseudothall ine ve i l 

(devoid of a lgal c e l l s ) . Proper margin present. Paraphyses s lender, 

+ branched and anastomosing, not ap i ca l l y enlarged; asci subcy l i nd r i ca l , 

un i tun icate, th in wa l led , almost lacking a tholus. Spores 8 per ascus, 

hyal ine, simple, e l l i p s o i d . 

Saxicolous or t e r r i co lous . 

Trapel ia was formerly treated as part of Lecidea. It has a posi t ion 

somewhat intermediate between Lecidea and Lecanora. 

References: Hertel (1969b, 1977). 

TRAPELIA INVOLUTA (Tayl.) Her te l , Herzogia 2:508. 1973. 

Lecanora involuta T a y l . , Flora Hibernica:134,135. 1836. 

Lecidea ornata (Somm.) Hue, B u l l . Soc. Bot. France, 34:470. 1887. 

Trapel ia ornata (Somm.) Her te l , Vortrage Gesamtgebiet Botanik, N.F. ,4 :181. 

1970. 

Thallus_ crustose; continuous, cracked-areolate or contiguous areoles 1 



separate areo les; areoles + f l a t and smooth or occasional ly f i ne l y pruinose, 

sometimes becoming moderately convex; marginal areoles often elongated but 

not squamulose; l i gh t white-grey to pinkish grey. Hypothallus absent. 

Apothecia occas iona l , abundant when present, scat tered, 0.4-0.8 mm wide. 

Proper margin t h i n , even, persistent or not, pa le r , concolorous to darker 

than d i s c , often obscured by a white pseudothall ine margin that may, or may 

not* be present, usual ly very th ick i n i t i a l l y but quick ly becoming tat tered 

fragments,'commonly disappearing with age. Disc adnate, i n i t i a l l y very 

concave becoming plane or s l i g h t l y concave, moderately cons t r i c ted , surface 

roughened to f i ne l y cracked, l i gh t pinkish tan , pale pinkish brown to dark 

brown. Hypothecium hya l ine, t h i n ; hymenium 100-125 jjm th ick , patches of 

yel low or yellow-orange throughout; paraphyses very s lender, branched or 

simple, +_ f ree ; exc ip le dark brown, t h i n ; epithecium granular, orange-brown. 

Spores 8 per ascus, s imple, ob long-e l l ipso id to e l l i p s o i d , hyaline to pink- . 

i s h , 16-20 X 7-10 pm. 

Spot Tests: tha l lus (cortex and medulla) C+ red, K-, P- ; epithecium C+ 

red. 

Substratum/Habitat: sax ico lous; co l lec ted several times on sandstone 

and conglomerate, and once on g ran i t i c rock, usual ly at least p a r t i a l l y 

shaded. 

Selected Specimens: 858, 3133. 

Local Abundance and D is t r i bu t i on : infrequent; scattered mainly in the 

southern part of the CDFD subozne; not co l lec ted in the adjacent zones dur

ing the present study but known to be present there from other co l l ec t i ons . 

World D is t r i bu t i on : ten ta t i ve ly western North America-eastern North 

America-Europe-eastern Asia(Japan) d is junc t ; in North America reported from 

Nova Scot ia to Georgia as well as Ontario (Brodo, 1981) and Michigan (Harris, 



1977) in the east and Ca l i f o rn ia to B r i t i s h Columbia in the west; apparently 

more common in oceanic regions although s t i l l present in some scattered con

t inenta l areas; also reported from Kenya (Her te l , 1973, 1975a) in the South

ern Hemisphere. 

Remarks: The local material was o r i g i n a l l y determined as T. coarctata 

(Sm.) Choisy a f ter comparison with COLO loan mater ia l . However, that 

species is purely crustose while X- involuta varies from marginally notch-

areolate to minutely squamulose. The local material was never observed as 

squamulose but well-developed t h a l l i were usual ly c l ea r l y areolate with the 

marginal areoles elongated and giv ing the tha l lus a d i s t i nc t e f f igurate 

appearance when smal l . Large specimens may lack the margin because c o l l e c t 

ing prejudice i s at t racted to the f r u i t i ng parts of the tha l lus rather than 

ensuring that a marginal sample i s also taken. Harr is (1977) suggested that 

depauperate specimens of J_. involuta are perhaps ind is t inguishable from 

X- coarctata. Hertel (1973) claimed that there are only occasional proble

matical specimens. 

TRAPELIOPSIS Hertel & G. Schneider 

Thal lus squamulose; upper surface cor t ica te (plentenchymatous), lower 

surface ecor t i ca te ; algae not confined to a d i s t i n c t layer . 

Ascocarp an apothecium, marginal o r . lamina l . Proper margin present, 

usual ly paler than the d i s c , f i n a l l y excluded. Disc plane becoming convex 

and immarginate. Paraphyses slender, branched and s l i g h t l y anastomosing; 

asci subcy l i nd r i ca l , th in walled with d i s t i nc t tholus ( IKI - ) . Spores 8 per 

ascus, hya l ine, simple, e l l i p s o i d . 

Ter r ico lous, sax ico lous, and l i gn i co lous . 



There i s once loca l species. 

References: Schneider (1980). 

TRAPELIOPSIS WALLROTHII (Floerke ex Spreng.) Hertel and G. Schneider, 

B i b l i o t h . L i ch . 13:153.(1979) 1980. 

Lecidea wall roth i.i Floerke ex Spreng. Neue Entdeck. 2:95. 1820. 

Thallus crustose-squamulose; of f l a t tened , lobed, t i gh t l y imbricate and 

appressed areoles becoming free • and s l i g h t l y ascending towards the margin. 

Upper surface minutely cracked or smooth; white or creamy coloured i f apo-

thec ia l i n i t i a l s abundant. Lower surface ecor t i ca te , l i gh t coloured. 

Apothecia occasional ly present, lamina l , often grouped, cons t r i c ted , 

adnate, 0.9-2.0 mm wide. Proper margin at f i r s t th i ck , somewhat raised be-

comming thinner but not excluded with age; concolorous with the tha l lus or 

as l i t t l e darker, l i g h t l y pruinose. Disc plane sometimes becoming convex, 

round to s l i g h t l y i r regu la r or a l i t t l e f lexuous, sometimes confluent i f in 

groups; pinkish brown to b lack, +_ a l i gh t white pruinose espec ia l l y toward 

the margin. Hypothecium hyaline but dense with small granular deposi ts ; 

hymenium 100 um high, ye l low ish ; epithecium brown or orange-brown; par

aphyses coherent. Spores 8 per ascus, hya l ine , simple, e l l i p s o i d , 7-9 X 3-4 

um. 

Spot Tests: tha l lus (medulla and upper cortex) C+ red; hypothecium and 

exc ip le C+ red. 

Substratum/Habitat: t e r r i co l ous ; co l lec ted on thin so i l in cracks and 

crevices of exposed outcrops. 

Selected Specimens: 6325, 6128. 



Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, c o l 

lected on Galiano Island and the Saanich Peninsula both in the southern part 

of the CDFD subzone, at inland exposed s i t e s ; not co l lec ted in the adjacent 

zones. 

World D is t r i bu t i on : western North America-Europe d is junc t ; in North 

America reported from C a l i f o r n i a . 

Remarks: J_. wall roth i i was reported new to the province as Lecidea  

wall r o th i i in Noble (1978) as a resu l t of the present study. 

UMBILICARIA Hoffm. 

Thallus f o l i o s e ; attached by a central umbi l icus; monophyllous to poly-

phyl lous; upper and lower surfaces cor t i ca te (paraplectenchymatous); with or 

without i s i d i a , sored ia , or re t i cu la t ions above;with or without rh i z i nes , 

t rabeculae, or lamellae below; grey to brownish-black. 

Ascocarp an apothecium, lamina l , sess i l e to s t i p i t a t e . Proper margin 

present or absent in some spec ies, black. Disc black, smooth to gyrose. 

Asci c lava te , uni tunicate. Spores ( l - )8 per ascus, hyaline to browning, 

simple to muriform, e l l i p s o i d . 

Saxicolous. 

Umbi l icar ia has at times been subdivided into various segregate genera. 

Llano (1950) recognized f i ve genera including L a s a l l i a , Agyrophora, Omphalo- 

d iscus , Act inogyra, and Umbi l i car ia , pr imar i ly on the basis of apothecial 

type. Except for L a s a l l i a the apothecial characters are now thought to be 

unworthy of generic rank and the other genera are now included within 

Umbi l i car ia . 



References: Llano (1950, 1965), Kershaw (1961), Bi rd and Marsh (1973b), 

Herre (1911). 

1. Thallus i s i d i a t e U. DEUSTA 

1. Thallus nonis id iate . . . . . . 2 

2. Thallus re t i cu la te l y r idged, espec ia l l y toward 

the center; ridges and umbo pruinose U_. HAVAASII 

2. Thal lus not r e t i cu la te l y ridged 3 

3. Lower surface smooth to coarsely pap i l lose 4 

3. Lower surface with r h i z i nes , t rabeculae, or lamellae 6 

4. Margins f i ne l y fenestrate .U . TORREFACTA 

4. Margins + even to lacerate but not fenestrate 5 

5. Thallus monophyllous U. PHAEA 

5. Thallus polyphyllous U. POLYPHYLLA 

6. Margins f i ne l y fenestrate U. TORREFACTA 

6. Margins +_ even to lacerate but not fenestrate ...7 

7. Rhizines ba l l - t i pped , espec ia l l y towards the margins U_. POLYRRHIZA 

7. Rhizines not ba l l - t i pped U. ANGULATA 

UMBILICARIA ANGULATA Tuck., Syn. L i ch . New Engl . :74. 1848; Proc. Amer. Acad. 

Arts S c i . 1:266. 1848. 

Umbi l icar ia semitensis Tuck., Gen. L i ch . :31. 1872. 

Gyrophora angulata (Tuck.) Herre, Contr ib. U.S. Na t l . Herb. 13:318. 1911. 

Thallus f o l i o s e ; 2-4 cm broad; monophyllous or appearing polyphyllous 

from numerous f o l ds ; th ick . Upper surface shiny or greyed by p ru in ia ; 

smooth or with many small super f i c ia l cracks; margins shal lowly lacerate ; 

deep grey, brownish grey or clove brown sometimes with a fa in t purpl ish 



sheen. Lower surface black; rh iz ines present toward margin, trabeculae-

lamellae th ick toward the center where the surface i s a lso coarsely p a p i l 

l a t e ; umbilicus obscure. 

Apothecia common, s e s s i l e , plane becoming convex, i r r egu la r , 1-2 mm 

wide, black. Margin t h i c k , b lack, and f lexuous; gyri concentr ic , th ick to 

f a i n t . Spores 8 per ascus, hya l ine, simple, oblong to widely e l l i p s o i d , 

18-25 X 10-13,pm. According to Llano (1950) the spores are hyaline and 

simple becoming brown and muriform, 12-29 X 6-18 pm (see below). 

Pycnidia common, espec ia l l y concentrated toward the margin, immersed; 

pycnospores hya l ine, c y l i n d r i c a l , 3-5 X 1 pm. 

Spot Tests: medulla C+ red. 

Substratum/Habitat: sax ico lous; on both conglomerate and igneous rocks 

at high elevat ions in land. 

Selected Specimens: 4146B, 4669. 

Local Abundance and D i s t r i bu t i on : infrequent; scattered at exposed 

higher elevat ions (600 m, 630 m, 250 m) inland along the western boundary 

of the CDFD subzone and adjacent zones. 

World D is t r i bu t i on : western North American endemic ; 'a lp ine ' ; reported 

from Ca l i f o rn ia to the Aleut ian Islands and Bering S t ra i t region of Alaska. 

Remarks: Tuckerman (1972) ;also described U_. sej]iitejTsts_ from C a l i f o r n i a , 

l a te r (Tuckerman, 1882) reducing i t to a var iety of U_. angulata, s ta t ing 

the only di f ference was in the spores which were i n i t i a l l y hyaline and 

simple, as in U_. angulata s. s t r . , but then became brown and muriform. 

U_. semi tens i s was recognized by Sholander (1934) and Frey (1936) but Llano 

(1950), a f te r comparing the two taxa, recognized only U_. angulata. 
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UMBILICARIA DEUSTA (L.) Baumg., F l . L ips . :571. 1790. 

Lichen deustus L . , Sp. PI . :1150. 1753. 

Thallus f o l i o s e ; 1-2.5(-4) cm broad; polyphyllous or monophyllous. 

Lobes 6-12 mm wide, t h i n , contorted, margins cracked and revolute. Upper 

surface shiny; i s i d i a t e , i s i d i a cy l i nd r i ca l becoming c o r a l l o i d , sometimes 

lobate, scattered over the upper surface; b lackish brown, drab black, becom

ing l i gh te r toward the center. Lower surface smooth, often foveolate; 

umbilicus b lack, central to marginal; black-brown. 

Apothecia not observed. According to Llano (1950) North American mat

e r i a l i s s t e r i l e . According to Frey (1933) the apothecia are mainly mal

formed; spores seldom developing and then mostly malformed, 18-27 X 7-12 um. 

Spot Tests : medulla C+ red. 

Substratum/Habitat: sax ico lous; on sloping igneous rocks. 

Selected Specimens: 4147, 4691. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone but except for Sal tspr ing Island absent from the Gulf Is lands, 

at both inland and maritime s i t e s ; also present in the adjacent zones. 

World D is t r i bu t ion : circumarctic-circumboreal (Thomson, 1979) in the 

Northern Hemisphere; also reported from New Zealand (Mart in, 1966) in the 

Southern Hemisphere. 1 -

Remarks: Since U_. deusta i s found from sea level upwards, i t s absence 

from most of the Gulf Islands is perhaps related to the i r sedimentary subr 

stratum although U. deusta was once co l lec ted from conglomerate on Mt. 

Maxwell.on Sal tspr ing Is land. 



UMBILICARIA HAVAASII Llano, Monpgr. Umbil. West. Henri sp. : 136'. 1950. 

Thallus f o l i o s e ; 2-4 cm broad; monophyllous. Upper surface with a 

white pruinose, ridged pat tern, o r ig ina t ing around the eroded or depressed 

umbo and then fading marginal ly where the colour becomes dark grey to 

fuscous black; margins lacera te , involute. Lower surface tan-white be

coming sooty black toward the margins; umbilicus obscure, dark; rh iz ines 

few and scattered toward the margin; occasional ly erect , black rh iz ines 

also present in tu f ts on the upper surface or on margins of lobes. 

Apothecia occas iona l , s t i p i t a t e , lamina l , 0.5-1.5 mm wide. Margin 

proper, t h i n , black. Disc b lack, with concentric g y r i . Spores 8 per ascus, 

s imply, hya l ine, e l l i p s o i d to oblong, 13-16(-19) X 5-8 um. According to 

Llano (1950) the spores are spherical to e l l i p s o i d , 10.2-20.4 X 6.3-8.5 um. 

Pycnidia scattered toward the margins, b lack, immersed to s l i g h t l y 

protruding; pycnospores hya l ine, c y l i n d r i c a l , 5-7 X 1.5-2 um. 

Spot Tests: medulla C+ red. 

Substratum/Habitat: sax ico lous; co l lec ted once on conglomerate. 

Selected Specimens: 4690. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once at an exposed, higher elevat ion (630 m) inland in the CDFW 

subzone; also known from Mt. Benson near Nanaimo (Llano, 1950) from an 

ear ly co l l ec t i on of J . Macoun. 

UMBILICARIA PHAEA Tuck., L i ch . C a l i f . : 1 5 . 1866. 

Thal lus f o l i o s e ; 1.5-5(-10) cm broad; monophyllous. Upper surface 

shiny, smooth to minutely cracked; umbo elevated, sometimes white pruinose; 

margin usual ly tat tered to i r r egu la r l y i nc i sed ; dark grey, clove brown to 

b lack, sometimes l i gh te r toward the center. Lower surface black or brown, 



l i gh te r toward the margins, d i s t i n c t l y verrucose; umbilicus compact, usual ly 

cen t ra l . 

Apothecia common and abundant, s e s s i l e , 0.5-1.0 mm wide. Proper margin 

t h i n , black. Disc black with numerous concentric g y r i , plane to convex, 

round to i r regu la r espec ia l l y when crowded. Spores not observed. According 

to Llano (1950) the spores are hyaline to l i gh t brown, simple, 6.8-17 X 

3.4-8.5 pm. 

Pycnidia common, abundant toward the margins, immersed; pycnospores 

hya l ine, c y l i n d r i c a l , 3-5 X 1 pm. 

Spot Tests : medulla C+ red. 

Substratum/Habi t a t : sax ico lous; co l lec ted on sandstones and igneous 

rocks. 

Selected Specimens: 3651, 4145. 

Local Abundance and D is t r i bu t ion : occas iona l ; scattered throughout the 

southern part of the CDFD subzone at.both inland and maritime s i t e s ; present 

but not as common in the adjacent zones. 

World D is t r i bu t i on : western North America-South America (Chi le) d is junct ; 

in North America reported from Baja Ca l i fo rn ia north to southern B r i t i s h 

Columbia and inland from the Northwest T e r r i t o r i e s , A lber ta , Montana, Idaho, 

Nevada, Utah, Colorado, and Nebraska (Llano, 1950). 

Remarks: Despite extensive northward extensions in the continental 

port ion of i t s range, U_. phaea apparently does not extend as far north , 

coas ta l l y . It i s absent from Alaska (Krog, 1968) and the Queen Charlotte 

Islands in B r i t i s h Columbia (Brodo, 1980). 

The co l lec t ions of U_. phaea from Chi le are s l i g h t l y d i f ferent morpho

l o g i c a l l y from North American mater ia l . The former have a more granulose-

areolate upper surface and lamellae occasional ly present on the lower surface. 

Llano (1950) place i t in U_. phaea but as a separate var ie ty . 
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UMBILICARIA POLYPHYLLA (L.) Baumg., F l . L ips. :57T. 1790. 

Lichen polyphyl lus L . , Sp. PI. :1150. 1753. 

Gyrophora polyphyl la (L.) Funck, Crypt. Gewclchse:4. 1804. 

Thallus f o l i o s e ; 1.5-4(-7) cm broad; polyphyl lous. Lobes 2-8(-14) mm 

wide, i r regu la r and very lacerated. Upper surface shiny, smooth; umbo often 

hidden by small lobes; brown to fuscous-black. Thal lus occasional ly mono-

phyl lous, then the major lobe lacerate with sma l l , narrow minor lobes over 

the umbo. 

Apothecia not observed. According to Llano (1950) the apothecia are 

rare , mostly per iphera l , 0.5-1.5 mm wide, s e s s i l e , i r regu la r ; d isc b lack, 

convex, with few g y r i ; margin th ick ; spores e l l i p s o i d to i r r egu la r , hya l ine, 

11.9-18.7 X 3.4-6.8 pm. 

Pycnidia not observed. According to Frey (1933) the pycnidia are un

common; pycnospores 4-5 X 1 pm. 

Spot Tests: medulla C+ red. 

Substratum/Habitat: sax icolous, co l lec ted pr imar i ly on igneous rocks, 

also occasional ly on conglomerate. 

Selected Specimens: 4673, 5110. 

Local Abundance and D is t r i bu t i on : occas ional ; scattered throughout the 

CDFD subzone pr imar i l y , but not exc lus i ve ly , at higher elevat ions in land, 

absent from the Gulf Islands except for Sal tspr ing Is land; present in the 

adjacent zones (see Figure 44). 

World D is t r i bu t ion : circum(low)arctic-circumtemperate in the Northern 

Hemisphere (Krog, 1968), in the Southern Hemisphere reported from South 

America (Ch i l e , Argent ina), Falkland Is lands, A u s t r a l i a , New Zealand (Llano, 

1950) and Antarct ica (Frey, 1933). ' 
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Remarks: U_. po lyphy l la , l i k e U_. deusta, appears to have a preference 

for the harder igneous substrata in the study area, avoiding the f r i ab l e 

sandstones although i t is apparently more to lerant of conglomerate substrata 

than the l a t t e r species. 

UMBILICARIA POLYRRHIZA (L.) Ach . , Vetensk. -Akad. Nya Handl. 15:92. 1794. 

Lichen polyrrhizos L . , Sp. P l . :1151 . 1753. 

Gyrophora polyr rh iza (L.) Koerb., Parerg. L i ch . : 41 . 1859. 

Actinogyra polyr rh iza (L.) S c h o l . , Nyt Magn. Naturvid. 75:28. 1934. 

Thallus f o l i o s e ; 2-3(-6) cm broad; monophyllous or polyphyl lous. Lobes 

6-10(-18) mm wide, shal lowly lac ina te . Upper surface smooth, shiny; sepia 

to o l i ve brown with the center occasional ly a l i gh te r greyish o l i ve or green 

Lower surface black; rh iz ines abundant, toward the center long and branched, 

toward the margin short and b a l l - t i p p e d , often protruding beyond the margin 

and erupting through holes onto the upper sur face; umbilicus obscure. 

Apothecia uncommon, 1-3 mm wide, s e s s i l e , laminal . Proper margin 

absent. Disc black, with r a d i a l l y arranged g y r i , plane to convex. Spores 

not observed. According to Llano (1950) the spores are 8 per ascus, hyaline 

simple, 8.5-9 X 3.4-6 pm. 

Pycnidia common, immersed; pycnospores hya l ine, c y l i n d r i c a l , 4-5 X 1.0 

p m . 

Spot Tests : medulla C+ red. 

Substratum/Habitat: sax icolous; usual ly igneous rock., 

Selected Specimens: 4146A, 4989. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at exposed, higher elevat ions in land, not co l lec ted in the 

adjacent zones (see Figure 46). 





World D is t r i bu t i on : western North America-eastern North America-

Europe dis junct in the Northern Hemisphere; in North America rare and 

res t r i c ted in the east being reported for Minnesota (Llano, 1950), South 

Dakota (Fink, 1935) and Baf f in .Island (Bird et a l . , 1980), in the west 

reported from Ca l i f o rn ia to B r i t i s h Columbia and again in the Northwest 

Te r r i t o r ies (Bird et a l . , 1980; Llano, 1950); also reported from Chi le and 

the Falkland Islands in the Southern Hemisphere. 

UMBILICARIA TORREFACTA (L igh t f . ) Schrad. , S p i c i l . F l . German. 1:104. 1794. 

Lichen torrefactus L i gh t f . , F l . Scot ica 2:862. 1777. 

Gyrophora tor re facta Cromb., Monogr. L i ch . B r i t . 1:329. 1894. 

Thal lus f o l i o s e ; 1.5-2.5(-5) cm broad; monophyllous. Upper surface 

shiny; margins f i ne l y perforated or lacerated and then growing together to 

form su ture- l i ke marks; umbo ra ised ; dark ol ive-brown. Lower surface l i gh t 

brown to blackening; verrucose, espec ia l l y toward the center, sometime 

trabeculae and lamellae present; rh iz ines also occasional ly present toward 

the periphery. 

Apothecia common, lamina l , 0.5-1.5 mm wide. Proper margin th i ck , 

f lexuous, black. Disc plane to convex, gyr i concentr ic , somewhat obscure. 

Spores 8 per ascus, hya l ine, broadly e l l i p s o i d , 8-11 X 6-8 pm. 

Pycnidia common, scattered over the upper sur face, immersed; pycno-; 

spores hyal ine, c y l i n d r i c a l , 3-5 X 0.75 pm. 

Spot Tests : medulla C+.red. 

Substratum/Habitat: sax ico lous; on both igneous and conglomerate rocks. 

Selected Specimens: 4799, 4877. 

Local Abundance and D is t r i bu t i on : infrequent; scattered toward the 

western boundary of the CDFD subzone at exposed, higher elevations in land, 



also present in the adjacent zones. 

World D i s t r i bu t i on : circumarctic-circumboreal in the Northern Hem-: 

isphere (Krog, 1968; Thomson, 1979). 

USNEA P. Browne ex Adans. 

Thallus f ru t i cose ; tuf ted to pendent; t y p i c a l l y attached by a basal 

holdfast and then branching isotomica l ly or anisotomical ly to produce few 

to many major branches; with or without s o r a l i a , i s i d i a , pseudocyphellae, 

sp inu les , f i b r i l s , or pap i l l ae ; possessing a central car t i lag inous axis 

which may be hollow or so l i d ( loca l spec ies ) , a compact to lax or i n f l a ted 

medulla, and b r i t t l e cortex or occasional ly decor t icate ; green, yel low-

green, or sometimes red , often darkening in the herbarium 

Ascocarp an apothecium, la te ra l to (sub-) terminal , round but very 

t h i n . Thal l ine margin present usual ly with abundant f i b r i l s . Disc l a rge , 

pale f lesh-co loured, l i g h t l y white pruinose. Spores 8 per ascus, simple, 

hya l ine , e l l i p s o i d . 

Cor t i co lous , l i gn i co l ous , occasional ly saxicolous. 

Usnea i s a notor iously complex, and taxonomically i s among the most 

d i f f i c u l t of macrolichen genera. This resul ts in part from the i r "very 

considerable environmental v a r i a b i l i t y , the precise extent of which i s 

unknown" ( T a l l i s , 1959) and because of a lack of any modern treatment of 

the group. The genus i s morphologically complex because of very subt le 

morphological var iants and because the morphological structures of the 

group are s t i l l not s a t i s f a c t o r i l y e luc idated. S o r a l i a , for example, are 

"present in fa r fewer species of the genus than i s commonly supposed... It 



i s eroded pseudocyphellae that are commonly mistaken for s o r a l i a . . . " 

(Swinscow & Krog, 1974). According to Fiscus (1972) "Usnea has long posed 

a problem because in many pr imar i ly asexual groups, a seemingly.continuous 

array of morphological forms has precluded the recognit ion of wel l -def ined 

spec ies" . The las t taxonomic treatment of the genus was a world monograph 

published by Motyka in 1936-38 with most current species concepts s t i l l 

o r ig ina t ing from th is work despite being confused with many imperfections. 

With th is in mind, the treatment given for loca l Usnea can only be 

ten ta t i ve . This is not meant to discourage co l l ec t i on or i den t i f i ca t i on of 

i t s taxa nor spread the epidemic "Usnea-avoidance" phobia displayed by many 

expert 1ichenologists (e.g. H a r r i s , 1977) but merely as a warning that the 

treatment here i s imperfect and obviously w i l l change, perhaps quite rad

i c a l l y , with an imporved understanding of th is complex genus. To encourage 

the i r handling, many of the loca l species have an extensive discussion of 

t he i r ind iv idual problems and d i f f i c u l t i e s and/or d i f ferent ideas for hand

l i ng of the various complexes in other publ icat ions. 

References: Asahina (1956, 1968), Fiscus (1972), Herre (1963), Hale 

(1962), Motyka (1936-38, 1947), Ta l l is (1959), Swinscow and Krog (1974, 

1975, 1976, 1978, 1979). Herre (1963) and Swinscow and Krog (1974, 1975, 

1976, 1978, 1979),,,although dealing with exot ic taxa are useful for comments 

on morphology and species concepts. Dahl and Krog (1973) contains a helpful 

diagram of some morphological s t ructures. 
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1. Thallus pendulous, > 15 cm long 2 

1. Thallus tufted to subpendulous, <15 cm long 4 

2. Thallus consis t ing of + s ingle main branch with . . . 
numerous f i b r i l s ; main branches decor t icate; 
axis IKI+ blue U. LONGISSIMA 

2. Thallus consis t ing of more than one major branch; 
main branches co r t i ca te ; axis IKI- 3 

3. Main branches angular and foveolate; lacking pap i l l ae , 
abundant f i b r i l s , i s i d i a , i s i d i a - s o r e d i a , and punctiform 
pseudocyphellae . . . . U. CAVERNOSA 

3. Main branches + te re te ; or i f s l i g h t l y angular then one 
or more present of pap i l l ae , f i b r i l s , i s i d i a , i s i d i a - s o r e d i a , 
punctiform pseudocyphellae U. SCAB IPSA 

4. Thallus f e r t i l e ; lacking soredia , i s i d i a , or 
so red ia - i s i d i a U. FLORIPA 

4. Thallus s t e r i l e , or i f f e r t i l e then also 
sorediate, i s i d i a t e , or so red ia te - i s id ia te 5 

5. Some of major branches constr ic ted and also constr ic ted 
• where la te ra l branches leave main branches; medulla lax , 

axis narrow ( < l /3 branch diameter) 6 

5. Branches (both major and minor) not consis tent ly cons t r i c ted ; 
medulla usual ly compact, axis usual ly > l /3 branch diameter 8 

6. Thallus with tubercles ( ra ised , punctiform pseudo
cyphellae) that are en t i re l y i s i d i a t e or becoming i s i d i a t e 7 

6. Thallus with super f i c ia l so ra l i a that erode (become concave) 
with age U_. GLABRATA 

7. Thallus s t i f f ; becoming yellowish(-brown) in the herbarium 
with age; medulla K+ yel low U. INFLATA 

7. Thallus so f t ; remaining greenish in the herbarium with 
age; medulla K- U. FRAGILESCENS 

8. Thallus subpendulous; with raised tubercles 
and papi l lae . . . U . FILIPENDULA 

8. Thallus usual ly tufted ( < 6 cm long) , i f subpendulous 

then only pap i l l a te 9 

9. Thallus so red ia te - i s id ia te U. SUBFLORIPANA 

9. Thallus sorediate 10 
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10. Thallus shor t - tu f ted , <6 cm; so ra l i a quickly 
becoming excavated and enc i rc l i ng branches U. FULVOREAGENS 

10. Thallus long- tu f ted, up to 10 cm; so ra l i a + remaining 
punctiform and s u p e r f i c i a l ; even with age not usual ly 
enc i rc l i ng branches U_. GLABRESCENS 

USNEA CAVERNOSA Tuck., Lake Supe r i o r ^71 . 1850. 

Thallus f r u t i cose ; penduous, 15-36+ cm; holdfast t y p i c a l l y absent; with 

several larger main branches, angular, + s l i g h t l y foveolate, 0.4-0.8 mm wide, 

l i t t l e branched; minor branches 0.1-0.2(-0.3)mm wide, s l i g h t l y angular or 

almost te re te , with f a i n t , white, f i s su ra l pseudocyphellae; very ult imate 

branchlets often s l i g h t l y uneven, nodular, or tw is ted, s inuate, and the very 

t i p blackened; p a p i l l a e , i s i d i a , sored ia , and punctiform pseudocyphellae a l l 

absent; abundant dense f i b r i l s also lacking but scat tered, short f i b r i l s 

occas iona l ; axis between 1/3 and 1/2 of branch diameter; greenish-grey to 

yel lowish-grey. 

Apothecia occas iona l , l a t e r a l , round, very t h i n , 1.5-5 mm wide. 

Thal l ine margin present, t h i n , with scat tered, long f i b r i l s . Disc s l i g h t l y 

concave to plane, f lesh-co loured, th in l y white pruinose. Spores 8 per ascus, 

hya l ine, simple, e l l i p s o i d , 10 X 5 pm. 

Spot Tests: medulla (espec ia l l y next to ax is) K+ yel low turning orange 

( f a i n t ) , C - , KC-, P+ yellow turning orange (sometimes f a i n t ) ; axis IKI- . 

Substratum/Habitat: co r t i co lous ; on both coni fers and deciduous trees 

but more common on Pseudotsuga and dead branches of Arbutus, often with the 

morphologically very s im i la r A lec to r ia vancouverensis. 

Selected Specimens: 1780, 2449. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone espec ia l l y but not exc lus ive ly at higher elevat ions in land, 

not co l lec ted in the adjacent zones. 
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World D is t r i bu t i on : ten ta t ive ly circumboreal; reported from Europe, 

Russia (Ura ls , S i b e r i a ) , and North America (Motyka (1936-38); in North 

America described as "pan-boreal" (Wetmore, 1968), reported from Alaska 

(Krog, 1968), B r i t i s h Columbia, Washington, A lber ta , C a l i f o r n i a , New Mexico, 

Ontar io, Quebec, New England, Michigan, a questionable specimen from •'. 

F l o r i da , but also Cuba and Mexico (Motyka, op. c i t . ) as well as South 

Dakota and Wyoming (Wetmore, 1968). 

USNEA FILIPENDULA S t i r t . , Scot t . Nat. :104. 1881. 

Usnea dasypoga auc t . , non (Ach.) Sh i r ley 

Usnea monstruosa auc t . , non Vain. 

Thallus f ru t i cose ; subpendulous; 6-14 cm long; attached by a s l i g h t l y 

blackened holdfast . One to usual ly several main branches; main branches 

0.7-1.3 mm wide, abundantly papi l lose although papi l lae reduced toward 

apices and also toward ho ldfast ; with abundant f i b r i l s and la te ra l branches 

basa l l y , becoming unbranched and lacking f i b r i l s toward the apices*, 

occasional ly also with basal" spinules; tuberculate, tubercles usual ly 

abundant on both main and also minor branches espec ia l l y toward ap ices, 

0.1-0.2(-0.4) mm wide, which develop a few to abundant i s i d i a ; greyish 

green to yel lowish green. 

Apothecia not observed. According to Motyka (1936-38) the apothecia 

are la te ra l or terminal , up to 0.7 mm wide, with numerous marginal f i b r i l s . 

Spot Tests: medulla and tubercles K+_ yellow ( f a i n t ) , KC-, C - , P+ 

yellow (strong, often turning orange on the tuberc les) ; axis IKI- . 

Substratum/Habitat: co r t i co lous ; pr imar i ly on Pseudotsuga. 

Selected Specimens: 4451, 5088B. 

Local Abundance and D is t r i bu t i on :occas iona l ; scattered throughout the 
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CDFD subzone, also present in the adjacent zones. 

World D is t r i bu t i on : circumtemperate-circumboreal (Krog, 1968). 

Remarks: U. f i l i pendu la sens. s t r . contains sa lac in i c acid (K+ yel low 

turning red; P+ yellow) and:usnic acid (Asahina, 1956; Hale, 1979). How- . 

ever, U_. muricata Mot., which Hawksworth et a l . (1980) suggested may be 

synonymous with U_. f i l ipendula, and U_. subscabrata (Vain.) Mor. which Carl in 

and Swahn (1977) reduced to synonymy with U_. f i l ipendula, have been report

ed as K- (Ozenda & Clauzade, 1970). 

T a l l i s (1959) stated that the species of the U_. dasypoga aggregate 

"are very i n d i s t i n c t l y l im i t ed ; i t i s not always possible to assign spec

imens to any one taxon with any degree of cer ta in ty " . The local material 

may not be U_. f i l ipendula in the s t r i c t sense. Besides d i f fe r ing in chem

is t ry , U_. f i l i pendu la is usual ly described as longly pendulous, up to 25 cm 

(Asahina, 1956; Duncan, 1970) while the local material i s cons is tent ly in 

the shorter range described for the species. 

U_. f i l ipendula i s described usual ly as sorediate,but since no soredia 

are ac tua l ly produced th is i s another example in the genus Usnea where 

tuberculate pseudocyphellae have been termed s o r a l i a . Ozenda and Clauzade 

(1970) referred to the pseudocyphellae as both so ra l i a and nodules. 

Because of the i r large s ize they have been ca l led tubercles here. 

U_. cerat ina Ach. has been reported from Sal tspr ing Island (Bird & 

B i r d , 1973). According to T a l l i s (1959) U_. cera t ina , although usual ly a 

very d i s t i n c t species, can produce forms which are very close to the 

IJ. dasypoga aggregate (= U_. f i l ipendula). The former may be dist inguished 

by i t s sparse branching, often rosy t inge of the medulla ( T a l l i s , 1959) or 

pink axis (Duncan, 1970), angular and twis ted, non-papi l late main branches 

and sorediate tubercles (Duncan, 1970; Dahl & Krog, 1973) while U_. f i l i -
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pendula has abundant branching espec ia l l y above, white medulla and a x i s , 

+ terete branches although they can be deformed by abundant tuberc les, 

abundant/papi l lae, and i s i d i a t e tuberc les. T a l l i s (1959), however, d i s 

agreed with two of the l as t points concerning U_. cera t ina , s tat ing i t s 

soredia are " tubercu la te - i s id iose" and the main branches are pap i l l ose . 

USNEA FLORIDA (l_.) Wigg., Pr imi t . F lo r . Ho lsa t . :91 . 1790. 

Lichen f l o r i dus L. , Spec. PI ant. :1156. 1753. 

Thallus f r u t i cose ; tu f ted ; 5-10 cm long; basal holdfast blackened or 

unblackened; composed of several major branches bearing few to abundant 

or sparse short branches and/or f i b r i l s . Major branches te re te , 1.0-1.5 

mm wide, very p a p i l l a t e ; probably greenish-grey when fresh becoming sordid 

yellowish-brown with age in the herbarium. 

Apothecia abundant, usual ly subterminal with ult imate end of branches 

def lected or continuing on to produce another ascocarp, 3-17 mm wide. 

Thal l ine margin producing abundant, simple to branched f i b r i l s . Disc 

f lesh-co loured, f a i n t l y pruinose. Spores not observed. 

Spot Tests: medulla K+ ye l low, KC+ ye l low, C - , P+ yellow quickly 

turning orange; axis IKI- . 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Acer s p . , probably 

A. macrophyllum. 

Selected Specimens: not co l lec ted during the present study but two 

specimens (one probably a dupl icate) were co l lec ted by J . Macoun in 1914; 

UBC-L8313, UBC-L8314. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t i on poorly known, 

co l lec ted once on Mayne Island in the southern part of the CDFD subzone, 

not co l lec ted in the adjacent zones. 
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World D is t r i bu t i on : ten ta t i ve ly western North America-eastern North 

America-Europe-eastern Asia d is junc t , but only common in Europe; often 

refered to as 'cosmopol i tan 1 . 

Remarks: Although many of J . Macoun's records are skep t i ca l l y regarded 

here and in other publ icat ions, the two specimens c i ted here were co l lec ted 

a f ter his retirement and are more r e l i a b l e . Furthermore, although records 

of species in the U_. f l o r i d a complex are confined to the very southwest in 

western North America there is another co l lec t ion from B r i t i s h Columbia 

(Fraser Val ley) in UBC. 

U_. f l o r i d a s. l a t . i s composed of taxa with tuf ted or r e l a t i ve l y short 

branches that terminate in abundant apothecia. Soredia and i s i d i a are 

absent. Motyka (1936-38) separated the complex pr imar i ly on geography and 

medullary react ion to K. U. f l o r i d a s. s t r . , although separated into many 

subspecies was considered to be mainly European, although a few l o c a l i t i e s 

in eastern North America are c i t e d , and to be K-. JJ. t r i s t i s Mot. , 

JJ. a r izon ica Mot., JJ. evansi i Mot. , and JJ. r e t i f e ra Mot. were described 

from the United States and separated pr imar i ly on medullary reaction,and 

secondari ly on colour , medulla th ickness, branching habi t , and presence of 

pap i l l ae . Hale (1962) recognized JJ_. s t r igosa (Ach.) Easton, which often 

has a red medulla and possesses usnic acid + n o r s t i c t i c and g a l b i n i c , or 

psoromic, or fumarprotocetraric ac ids , as the main species in the eastern 

United States. U. evansi i and U. t r i s t i s are regarded as only minor var

iants of th is species (Hale, 1979) while _U. f l o r i da was regarded as being 

character ized by thamnolic acid and essen t ia l l y res t r i c ted to Europe (Hale, 

1962). A l l western North American material was treated in Hale (1979) as 

belonging to JJ. ar izon ica and containing usnic and sa laz in i c ac ids . How

ever, Asahina (1968) reported a specimen from New Mexico (Universi ty of 

Colorado Museum Lichenes Exs iccat i No. 116) as containing thamnolic acid 



and,therefore,referable to U_. f l o r i d a . 

Fiscus (1972) chemically studied the U. f l o r i d a complex in North Amer

ica and reported a wide array of secondary products which may be grouped 

into th i r teen d i f fe rent chemical s t ra ins . The thamnolic acid s t ra in i s 

reported fromFlorida and New Mexico and may be equivalent to the European 

U_. f l o r i d a . Fiscus (op. c i t . ) stated that the morphological var ia t ion of 

the complex i s subtle and requires study before a reasonable taxonomy of 

th is group can be expected. 

Although U_. f l o r i d a contains thamnolic a c i d , an acid that usual ly 

reacts K+ yellow and P+ orange, the reaction with K is not always d i s t i nc t 

in th is species. Motyka (1936-38) reported i t was K-. Asahina (1968) 

stated that i t s "medullary reactions are general ly very obscure" with only 

the medullae of receptacles react ing pos i t i ve l y with K". 

USNEA FRAGILESCENS Hav. ex Lynge, Videns. Selsk. Skr i . f t . 1, Mat. -Naturv. 

K l . , 7:230. 1921. 

Usnea mol l i s S t i r t . , Scott . Natur. 6:109. 1881. 

Thal lus f ru t i cose ; subpendulous, 8-10 cm long; f l a c c i d ; basal holdfast 

only s l i g h t l y blackened, matt to s l i g h t l y shiny; medulla very lax and 

arachnoid; axis < 1/4 of branch diameter away from cons t r i c t ions . Major 

branches 1.0-1.5 mm wide, occasional ly constr ic ted and ar t i cu la ted to 

expose a x i s , pap i l l a te to f a i n t l y pap i l l a t e ; scattered white tubercles 

(possibly scars of eroded f i b r i l s ) present; side branches and f i b r i l s 

abundant, constr ic ted where they leave major branches and occasional ly 

elsewhere, elongate, s lender, with abundant tubercles (= ' s o r a l i a ' ) which 

may become i s i d i a t e and + remaining punctiform; pale green or greenish-grey 

Apothecia not observed. Also not observed by Motyka (1936-38). 
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Spot Tests: medulla K-, KG-, C - , P+ yellow turning orange near the 

a x i s ; axis IKI- . 

Substratum/Habitat: co r t i co lous ; co l lec ted once on Sa l i x sp. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known; 

co l lec ted once on South Pender Island in the southern part of the CDFD 

subzone, not co l lec ted in the adjacent zones during the present study a l 

though reported from the Queen Charlotte Islands (Brodo, 1980). 

World D is t r i bu t ion : uncerta in; reported by Motyka (1936-38) from 

Europe and western North America; mentioned by Ozenda and Clauzade (1970) 

add i t iona l l y from New Zealand. 

Remarks: The s ing le local co l l ec t i on of U_. f ragi lescens d i f fe rs from 

the local co l lec t ions of U_. i n f l a t a in the former's so f te r , more f l e x i b l e 

tha l lus which i s s t i l l d i s t i n c t l y greenish coloured (not browning or y e l l 

owing at a l l ) , and K- medulla. The former is also only sparsely i s i d i a t e 

and inconspicuously so (see below) while the l a t t e r i s commonly abundantly 

and conspicuous i s i d i a t e . The U_. f ragi lescens specimen is not d i s t i n c t l y 

glossy although parts are s l i g h t l y shiny and the papi l lae are very numerous 

and conspicuous, however, these characters are apparently var iable wi th in 

the two complexes involved. 

The tubercles of the s ing le local U_. f ragi lescens specimen are d i s 

t i n c t l y but not as obviously raised as in the three local specimens of 

U_. i n f l a t a . Furthermore, the i s i d i a were very rare and small in the former. 

Indeed, the specimen was o r i g i n a l l y thought to have only soredia but c loser 

examination d isc losed the i s i d i a on some branches. The tubercles are 

'almost sorediate ' but i t i s questionable whether they are ac t i ve ly pro

ducing soredia. According to Dobson (1979) _U. f ragi lescens does not pro

duce sored ia , only i s i d i a , although most descr ipt ions mentioned i s i d i a t e 

s o r a l i a . According to Swinscow and Krog (1975) i t i s the eroded pseudo-



cyphellae (= ra i sed , semiglobose, pseudocyphellate pap i l lae = tubercles) 

that "are commonly mistaken for s o r a l i a , but they do not produce sored ia , 

though occasional ly the d i s t i nc t i on can seem a r t i f i c i a l owing to breaking 

away of medullary t i s s u e " . 

It should be noted in reference to the d iscolour ing of LL i n f l a t a 

in the herbarium versus the lack of d iscolour ing in U_. f rag i lescens , that 

Swinscow and Krog (1978) ;found pendulous Usnea species to show a wide var

ia t ion in the colour of l i v e t h a l l i . They did not consider colour an 

important diagnost ic charcter. Furthermore, they found that any colour 

change af ter co l l ec t ion was of no "prac t ica l use in de l imi t ing spec ies" . 

Swinscow and Krog (op. c i t . ) claimed that a matt versus glossy cortex 

is of no taxonomic s ign i f i cance in Usnea "though they may d i f f e r between 

loca l populations within spec ies" . However, in the l imi ted loca l col lec- . 

t ions the glossy cortex versus matt or s l i g h t l y shiny cortex appears a 

consistent character. 

U_. mol 1 i s S t i r t . was separted formerly on the basis of subdichotomous 

and divergent branching, dense p a p i l l a e , and cor t ico lous habit from U_. 

f ragi lescens which was res t r i c ted to co l lec t ions with subsympodial and con

vergent branching, sparse pap i l l ae , and saxicolous habit . Hawksworth et 

a l . (1980) regarded the two taxa as synonymous. 

One specimen of U_. f ragi lescens at UBC (Lichenes Canadensis Exs iccat i 

No. 7.) i s s t i f f and yellowed with age and would be determined under the 

treatment given here as U_. i n f l a t a . The separation of the two species 

requires fur ther study. See U_. i n f l a t a for addi t ional comments. 



USNEA FULVOREAGENS (Ras.) Mot. , sens, l a t . , L i ch . Gen. Usnea Stud. Monogr. 

284. 1936-38. 

Usnea glabrescens var. fulvoreagens R3s. , Suom. Tiedeak. Toim. A, 34, 4:20 

1931. 

Usnea soredi fera sensu Mot., non (Arn.) Lynge 

Thal lus f ru t i cose ; tu f ted , 3-5(-7) cm long; attached by a d i s t i n c t , 

s l i g h t l y blackened holdfast . Main branches te re te , up to 1 mm wide, M ; . 

usual ly d i s t i n c t l y pap i l l ose , usual ly with abundant short f i b r i l s or 

branches. Minor branches not pap i l l ose , lacking f i b r i l s but often with 

scat tered, smal l , white, pap i l l a te pseudocyphellae; toward the apices be

coming sorediate; the so ra l i a i n i t i a l l y punctiform with granular soredia 

but usual ly becoming highly eroded, i r r egu la r l y shaped, completely 

enc i r c l i ng the branches with the adjacent cortex often arching up or 

re f lexed; green to yel lowish-green. 

Apothecia observed once, subterminal, 2.5-3 mm wide, with t ha l l i ne 

margin f i b r i l l o s e . Disc plane, round, f lesh-co loured, f a i n t l y pruinose. 

Spores not observed. 

Spot Tests: medulla K-, KC-, C- , P+ bright yellow or P+ pale yel low 

turning orange; axis IKI- . 

Substratum/Habitat: co r t i co lous ; co l lec ted pr imar i ly on Pseudotsuga 

and Quercus. 

Selected Specimens: 761 , 2080A. 

Local Abundance and D is t r i bu t ion : occas iona l ; scattered throughout 

the CDFD subzone, also; present in the adjacent zones. 

World D is t r i bu t i on : ten ta t i ve ly circumboreal-circumtemperate (Krog, 

1968) in the Northern Hemisphere; also reported from Argentina (Grass i , 

1950) in the Southern Hemisphere. 



Remarks: The local material i s not homogeneous. The papi l lae vary 

from abundant to almost absent and from short and fa in t to d i s t i n c t l y 

elongated. There i s also considerable chemical v a r i a b i l i t y . 

According to Carl in and Swahn (1977) IJ_. a rno ld i i Mot. , U_. compacta 

Mot., U_. lapponica V a i n . , U_. l a r i c i n a Vain, ex Ras. , U_. soredi i f e ra (Arn.) 

Lynge, U_. s u b s t e r i l i s , and U_. fulvoreagens are a l l synonymous with 

U_. perplexans S t i r t . , although the l as t epithet is not t y p i c a l l y u t i l i z e d . 

USNEA GLABRATA (Ach.) V a i n . , Annal. Acad. Scienc. Fenn., ser . A. 6(7) :7. 

1915. 

Usnea p l i ca ta var. glabrata Ach . , L i ch . Univ.:624. 1810. 

Thallus f ru t i cose ; tu f ted ; 3-6 cm long; s t i f f ; g lossy; basal holdfast 

not or hardly blackened; medulla arachnoid and l ax ; axis <• 1/3 of branch 

diameter. Major branches up to 1.5 mm wide, + smooth, not pap i l l ose ; with 

a few const r ic t ions or const r ic t ions and a r t i cu la t ions res t r i c ted to where 

la te ra l branches and/or f i b r i l s are attached to main branches; f i b r i l s / 

spinules abundant to sparse above; lower on the t h a l l u s , espec ia l l y near 

ap ices, so ra l i a usual ly abundant, i n i t i a l l y super f i c ia l and punctiform 

becoming excavated and i r r egu la r , soredia granular to subgranular, never 

r ea l l y fa r inose ; greenish-yel low. 

Apothecia not observed. Also not observed by Motyka (1936-38). 

Spot Tests: medulla K+ sordid ye l low, KC-, C- , P+ yellow quickly 

turning orange-red (espec ia l ly near axis or sored ia) ; axis IKI - . 

Substratum/Habitat: co r t i co lous ; co l lec ted on Quercus. 

Selected Specimens: 2403D, 3703C. 

Local Abundance and D is t r ibu t ion : infrequent; scattered throughout ii 

the CDFD subzone, not co l lec ted in the adjacent zones. 
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World D is t r ibu t ions : ten ta t i ve ly circumboreal-circumtemperate (Krog, 

1968); reported from Europe, Asia (Caucasus to S i b e r i a ) , and North America 

(Mexico, C a l i f o r n i a , New Mexico, B r i t i s h Columbia, Quebec, and Alaska) 

(Motyka, 1936-38; Krog, 1968). 

Remarks: The loca l co l lec t ions of U_. glabrata are very s im i l a r to 

U_. fulvoreagens in the smal l , tuf ted t h a l l i with terminal s o r a l i a . However, 

the former species lacks papi l lae and,instead, has cons t r i c t i t i ons where 

la te ra l branches attach to the main branches, a th ick arachnoid medulla, 

and narrow ax i s . 

The medulla of European specimens of U_. glabrata is reported as K+ 

red and P+ red ( T a l l i s , 1959; Ozenda & Clauzade, 1970). U_. glabrata 

subspp pseudoglabrata Asah. , described from Japan, i s reported to d i f f e r 

from the species in the d i s t i n c t K+ red and P+ yellow react ion caused by 

sa lac in i c acid + barbatic ac id . Culberson (1970) reported only usnic acid 

in U_. g labrata. 

Two s l i g h t l y d i f ferent specimens (388B, 4341) have been ten ta t i ve ly 

included with U_. g labrata. The t h a l l i in question possess smooth, glossy 

branches that are constr ic ted at major branching points and have terminal 

eroded so ra l i a as in the more typ ica l local co l lec t ions of U_. g labrata. 

However, both specimens have abundant, minute red spots (K-) on the cortex 

when viewed under the DM which do not ac tua l ly change the overal l greenish 

co lorat ion of the plant and the axis reacts d i s t i n c t l y C+ yellow-orange. 

Dobson (1979) stated that a red colorat ion can resul t from poor condit ion 

and/or decomposition, of sa l az i n i c ac id . The l a t t e r does not appear to be 

the case here, since the red spott ing is co r t i ca l and not medullary where 

sa laz i n i c acid would be located. However, there i s a p o s s i b i l i t y of some 

type of in fec t ion although examination of cross-sect ions f a i l e d to show 

any foreign bodies. 
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USNEA GLABRESCENS (Nyl . ex Vain.) V a i n . , s. l a t . , Meddel. Soc. Fauna Flora 

Fennica 48:173. 1924. 

Usnea barbata var. glabrescens Ny l . ex V a i n . , Meddel. Soc. Fauna Flora 

Fennica 2:46. 1878. 

Usnea d i s t i nc ta Mot., L i ch . Generis Usnea Stud. Monogr.:298. 1936-38. 

Usnea extensa V a i n . , Muist i inpanoja prof. A. Ahlqu is t in kolmannelta 

tutkimusretkelta Lans i -S iper iassa 4:68. 1928. 

Thai 1 us f ru t i cose ; subpendulous, up to 12 cm long; attached by a 

s l i g h t l y blackened holdfast . Major branches te re te , pap i l l ose , with 

abundant f i b r i l s or secondary branches, + rather regular transverse cracks. 

Minor branches simple or somewhat dichotomously branched, long and s lender, 

very gradually attenuated, not pap i l l ose , lacking f i b r i l s but with scat

tered punctiform, whi te, even or s l i g h t l y ra ised pseudocyphellae above; 

below becoming sorediate, so ra l i a punctiform and almost super f i c ia l but 

eventual ly some becoming more excavated and i r regu la r , not usual ly encir-: 

c l i ng the braches nor the adjacent cortex arching up. 

Apothecia not observed. According to Motyka (1936-38) the apothecia 

are very rare , subterminal, ca . 0.5 cm wide with a few f i b r i l s on the 

margin. 

Spot Tests: K+_ yel low (turning orange), KC-, C- , P+ yel low; axis 

IKI- . 

Substratum/Habitat: co r t i co lous ; co l lec ted once each on Pseudotsuga 

and Tsuga. 

Selected Specimens: 151C, 5268B. 

Local Abundance and D is t r i bu t i on : rare ; d i s t r i bu t ion poorly known, 

co l lec ted once on South Pender Island in the southern part of the CDFD 

subzone; also once in the adjacent CDFW subzone. 
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World D is t r i bu t ion : circumboreal(-circumtemperate) (Krog, 1968); 

Motyka (1936-38) reported U. glabrescens from Europe, S i b e r i a , eastern 

North America (Quebec) and western North America (Washington). 

Remarks: U glabrescens is very s im i la r to U_. fulvoreagens, d i f f e r i ng 

pr imar i ly in the much larger s ize of the tha l l us . Furthermore, the sec

ondary branches are very slender and elongated and the so ra l i a tend to 

stay punctiform rather than quickly becoming excavated and i r regu la r . 

These are only tendencies. T a l l i s (1959) described U_. extensa as possess

ing s u p e r f i c i a l , fa r inose ly sorediose so ra l i a that are "never so promin

ent ly excavated as in U_. d i s t i nc ta aggregate and U_. fu l voreagens". He 

described U_. d i s t i nc ta as having so ra l i a that are punctiform and not 

excavated when young (my emphasis), and rare ly becoming confluent when 

o ld . Hawksworth et a l . (1980) reduced both U_. extensa and U_. d i s t i nc ta 

to synonyms of U_. glabrescens. 

USNEA INFLATA D e l . , Botan. G a l l i c . 2:615. 1830. 

Usnea cornuta Koerb., Par. L i c h . : 2 . 1859. 

Usnea intexta S t i r t . , Scot t . Natur. 6:102. 1881. 

Usnea subpectinata S t i r t . , Scott . Natur. 6:108. 1881. 

Thal lus f ru t i cose ; subpendulous, 4-9 cm long; basal holdfast not or 

only s l i g h t l y blackened, not const r ic ted ; s t i f f ; ent i re tha l lus very 

g lossy; cortex b r i t t l e . Major branches 0.8-1.5 mm wide, usual ly cons t r i c t 

ed where they jo in the major branches (often broken or cracked), often 

abruptly attenuated; abundantly i s i d i a t e ; i s i d i a massed on raised tuber

c les (0.1-0.3 mm wide) that resemble so ra l i a when i s i d i a completely shed 

but not appearing to produce soredia at a l l ; yellowish-brown (8 year old 

herbarium specimens), presumably greenish or yel lowish-green when f resh . 



Apothecia not observed. Also not observed by Motyka (1936-38). 

Spot Tests: tha l lus (medulla) K+ yel low, KC-, C- , P+ orange or yel low 

turning orange; axis IKI- . 

Substratum/Habitat: co r t i co lous ; co l lec ted twice on Pseudotsuga and 

once on Holodiscus. 

Selected Specimens: 1949, 4463. 

Local Abundance and D is t r i bu t i on : infrequent; co l lec ted twice in the 

southern part of the CDFD subzone, and once abundantly in the adjacent CH 

zone. 

World D is t r i bu t i on : uncerta in; pr imar i ly Europe but also reportsoof 

U_. intexta from Mexico and A f r i ca (Alger ia) (Motyka,1936038). 

Remarks: The local material i s represented by only three co l lec t ions 

that d i f f e r in the presence/absence of pap i l lae ; and f i b r i l s / s p i n u l e s but 

otherwise appear uniform. The major branches and often the minor ones, 

where they j o in the major branches, are moderately cons t r i c ted ; a l l c o l l e c 

t ions are very glossy with the cortex both b r i t t l e and nearly translucent 

(herbarium mater ia l ) ; the medulla was very lax and th ick compared to the 

small axis (away from const r ic t ion po in ts ) , and the i s i d i a were abundant 

on a l l but the largest branches on s l i g h t l y raised tubercles that resemble 

raised so ra l i a when the i s i d i a are en t i re l y shed. The local material 

appears to f a l l c losest to U_. i n f l a t a which formerly was regarded as the 

shiny, non-papi l lose, l i t t l e -b ranched , wide a x i s , saxicolous species of 

an (at least) four-species complex. The other species, IJ_. cornuta Koerb., 

U_. subpectinata S t i r t , and.U. intexta S t i r t . , included narrow axes, matt, 

highly-branched, cor t ico lous forms that are regarded as synonyms of 

U_. i n f l a t a by Hawksworth et a l . (1980). Interest ingly one l i t t le -b ranched 

loca l co l l ec t i on was also the only pap i l lose specimen and would not have 
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read i ly separated into any of the above former species. 

U_. f ragi lescens Hav. (= U_. mol l is S t i r t . ) is very s im i l a r and also 

found l o c a l l y . It has a r t i c u l a t e d , constr ic ted branches and i s i d i a but i t s 

tha l lus i s not iceably f l a c c i d , usual ly K-, and does not turn yellow-brown 

with age in the herbarium. See that species for fur ther comments. 

The local material also appears close to U_. b ismol ! iuscula Zah lb r . , 

described from Japan (Asahina, 1956). U_. b ismol ! iuscu la , l i ke the local 

mater ia l , has i s i d i a t e so ra l i a that are tuberculate. A complete descr ip - i 

t ion of the so ra l i a in U_. i n f l a t a was not read i ly ava i lab le . T a l l i s (1959) 

refered to the in f la ta - f rga i lescens-g labra ta aggregate as having "soredia 

erumpent from tuberc les" . Ozenda and Clauzade (1970) stated that the 

so ra l i a of U_. i n f l a t a complex ar ise from nodules. Reference to so ra l i a 

pe rs i s t s , no doubt, as the tubercles of the local material are widely open 

to the white medulla, often becoming rather convexly shaped, but usual ly 

p a r t i a l l y or en t i re l y covered in i s i d i a . Resemblance to so ra l i a is strong

est when the i s i d i a have been brushed of f and the medullary layer below is 

s l i g h t l y d is turbed, although no sored ia , e i ther granular or fa r inose , are 

produced. The actual species l im i t s of U_. b ismol ! iuscula are vague. 

Moryka (1936-38) included i t in sect ion Stramineae while IJ. i n f l a t a belongs 

ed to sect ion Glabratae. The two sections are ac tua l ly c l o s e , with one of 

major di f ferences being that Stramineae is commonly composed of long and 

pendulous species while Glabratae i s composed of species with much smaller 

t h a l l i , usual ly less than 10 cm long. Motyka's descr ipt ion of U_. bismol -

1iuscula is apparently based on a large tha l lus fragment lacking a holdfast 

and since that fragment is 8 cm long i t was assumed that the tha l lus is 

normally pendent. Asahina (1956) stated the tha l lus i s usual ly 3-8 cm long 

but occasional ly as long as 20 cm. Motyka (op. c i t . ) described i t as 
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f l a c c i d , which would place i t c loser to JU. f rag i lescens , however, the 

tha l lus does turn brown in herbarium specimens and is K+ yellow as in 

LL i n f l a t a . The problem of the ident i ty of JJ_. b ismol l iuscu la requires 

fur ther study. 

USNEA LONGISSIMA Ach . , L i ch . Univ. :262. 1810. 

Thallus f ru t i cose ; pendulous; f i lamentous; with one main branch, 

15-30 cm or more long; central strand terete to often somwhat angular, 

0.3-0.7 mm wide, ax ia l cord proport ional ly very th ick ( > 2/3 width of 

branch diameter), smooth but quick ly becoming at least p a r t i a l l y or 

en t i re l y decor t icate , with abundant but spaced secondary la te ra l f i laments; 

secondary f i laments 0.5-2.0 cm long, simple, i n i t i a l l y at r ight angles to 

main stem but longer ones becoming somewhat curved; smooth and co r t i ca te , 

or sometimes with scat tered, punctiform pseudocyphellae; esorediate, non

i s i d i a t e ; pale greenish to straminous yel low. 

Apothecia not observed. According to Fink (1935) the apothecia are 

very rare , small (1-3 mm across) , termina l ; spores 7-10 X 4-6 pm. 

Spot Tests : medulla K-, KC-, C - , P- ; axis IKI+ blue. 

Substratum/Habitat: co r t i co lous ; co l lec ted from Tsuga heterophylla 

and Pseudotsuga, espec ia l l y as w ind fa l l s . 

Selected Specimens: 5372, 5465. 

Local Abundance and D is t r i bu t i on : infrequent; not co l lec ted in the 

CDFD subzone; co l lec ted three times in the CH zone, espec ia l l y but not 

exc lus ive ly in the Fog/Spruce subzone, however, reported by Macoun (1902) 

from Burnside Road, V i c to r i a (see below). 

World D i s t r i bu t i on : uncer ta in; according to Krog (1968) " la rge ly 

circumboreal-temperate"; according to Ahti (1977) i t i s oceanic-boreal in 

3 out of 4 such regions in the Northern Hemisphere (= d i s junc t ) ; Motyka 



(1936-38) reported i t from Europe, Asia Minor, eastern Asia (China, Japan, 

S i b e r i a ) , and North-America; in North America reported from Ca l i f o rn ia 

north to Alaska in the west and Ontar io, Quebec, Nova Sco t i a , Minnesota, 

and New England in the east. 

Remarks: U_. longissima is known in Europe to prefer old forest stands 

(Essen et a l . , 1981) and so Macoun's ear ly co l l ec t i on of th is species in 

the CDFD subzone i s quite reasonable since v i rg in forests were s t i l l pres

ent l o c a l l y at the turn of the century. Macoun's record has therefore, 

been accepted here unl ike several other of his ear ly reports. 

Motyka (1936-38) recognized a number of va r ie t ies wi th in U_. longissima 

including var. p e r c i l i a t a Mot, based on a co l l ec t i on from Vancouver Island 

(Bronl into S t r a i t , 1894 Tre lease) . 'This var iety is d ist inguished by the 

pale yel low tha l lus and long, l i t t l e -b ranched main f i laments. 

USNEA SCABIOSA Mot., L i ch . Gen. Usnea Monogr.:148. 1936-38. 

Thal lus f r u t i cose ; pendulous; basal holdfast usual ly absent in larger 

t h a l l i ; 20-34+ cm long; composed of several main branches, 0.4-0.8 mm wide, 

subterete to often s l i g h t l y angular (with one or more low ridges) or 

occasional ly foveolate; very f a i n t l y papi l lose or pap i l lae absent; usual ly 

with abundant but scat tered, minute, simple sp inu les, 1 mm long, sometimes 

concentrated along pseudocyphellae, very eas i l y abraded, leaving s l i g h t l y 

ra ised punctiform scars (= punctiform, white pseudocyphellae), often with 

abundant annulate cracks with cortex smoothed in to the axis and occasion

a l l y a r t i cu l a ted ; minor branches + te re te , occasional ly s l i g h t l y angular, 

often s l i g h t l y twisted towards t i p s , usual ly abundant, s l i g h t l y ra i sed , 

whi te, l i near pseudocyphellae; becoming somewhat sinuous towards t i p s ; 

true i s i d i a and soredia absent; greyisy green to yel lowish green. 
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Apothecia not observed. According to Motyka (1936-38) the apothecia 

are l a t e r a l , up to 0.5 cm wide with long and short f i b r i l s on the margin. 

Spot Tests: medulla (espec ia l ly beside axis) K+ yellow turning orange 

(s low), KC-, C - , P+ yellow turning orange; axis IKI- . 

Substratum/Habitat: co r t i co lous ; usual ly on Pseudostuga but some 

ten ta t i ve ly i den t i f i ed specimens also co l lec ted from Quercus and Pinus  

contor ta; .often with A lec to r ia vancouverensis and Usnea cavernosa. 

Selected Specimens: 2449, 1779. iv n-

Local Abundance and D is t r ibu t ion : . in f requent ; scattered throughout 

the CDFD subzone pr imar i ly but not exc lus ive ly at inland s i t e s ; not c o l l e c 

ted in the adjacent zones. 

World D is t r i bu t i on : ten ta t i ve ly western North America-eastern North 

America d is junc t ; Motyka (1936-38) reported i t from Vermont, New Mexico 

(type l o c a l i t y ) , and B r i t i s h Columbia (Sidney, Vancouver Island - Macoun, 

1912) with l a te r reports also recording i t from Quebec, Saskatchewan, and 

South Dakota (Wetmore, 1968). 

Remarks: The local material i s not completely homogeneous. The major 

characters in the larger specimens are the annulate const r ic t ions of the 

main branches which are almost terete but s t i l l s l i g h t l y ridged or foveo

la te along with scattered small spinules that break of f to leave white 

puntiform scars and often very fa in t pap i l l ae . Several small thai 1i are 

ten ta t i ve ly also included here (8-15 cm long) but the bases are very pap

i l l a t e and numerous f i b r i l s are present also towards the base; the termin

al ends, however, approach the appearance of the larger t h a l l i . It i s not 

inconceivable that the small t h a l l i are jus t young specimens that eventu

a l l y w i l l develop into the larger form. 

The local material has been ten ta t ive ly determined as IJ_. scabiosa. 
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Hale (1979) grouped U_. scabiosa with the pendulous, angularly ridged and 

constr ic ted eastern North American species U_. angulata Ach. U_. scabiosa 

is said to d i f f e r in the rugose cortex and numerous short f i b r i l s or ; 

i s i d i a . Wetmore (1968) and Motyka (1936-38) did not mention cons t r i c t ions . 

The former described U. scabiosa as "somewhat penduous, 10-20 cm long, 

rugulose-foveolate; i s i d ia te -so red ia near t i ps of branches". Both Hale 

(op. c i t . ) and Wetmore (op. c i t . ) stated that i t contains only usnic ac id 

( K - , P - ) . Th is , however, does not en t i re l y exclude the local material from 

being U_. scabiosa as many Usnea species have acid def ic ien t s t ra ins . 

U_. tichodea Ach. has been reported twice from B r i t i s h Columbia, once 

each from the Queen Charlotte Islands (Weber & Shushan, 1959) and S a l t -

spring Is land ' (B i rd & B i r d , 1973). U_. tr ichodea is usual ly considered to 

be an eastern North Ameircan species although there have been other re

ports of i t from the west coast (Ca l i fo rn ia ) besides the two from th i s 

province. Brodo (1968) described U_. tr ichodeaas being pendent with 

exceedingly slender f i laments, a r t i cu la t ions with conspicuous swollen 

j o i n t s , but never tuberculate or pap i l l a te with frequent dichotomous . 

branching but perpendicular side branching infrequent; a reddish brown 

a x i s ; and cortex in tac t . Hale (1979) contained a shorter descr ip t ion , 

stating the tha l lus to be penduous, often with the main branches annulate 

and cracked with no f i b r i l s and a smooth main base. The descr ipt ion in 

Fink (1935) i s much broader and included sored ia , rough to smooth base, 

seamed or r idged, and numerous f i b r i n o i d branchlets. This l a t t e r 

descr ipt ion may be responsible for some of the western reports. Brodo 

(1968) suggested that the Queen Charlotte Islands' report could be 

U_. hossei Vain. Form subtrichodea Asahina, described from Japan, contains 

usnic and s t i c t i c acids (Asahina, 1956). 
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Interest ingly there are also several reports of U. a r t i cu la ta (L.) 

Hoffm. from western North America .which are now thought to be mis ident

i f i c a t i o n s , e .g. Tucker and Jordan (1.978). 

It would appear that there is a f a i r l y widespread western North 

American Usnea species (perhaps more than one) that bears annular con

s t r i c t i o n s . While most Usnea species may have a few annular cracks, 

perhaps produced by drying a f te r co l l ec t i on or even mechanical in jury in 

l i v i n g material which would be more extensive in pendulous species. The 

loca l material has very regular const r ic t ions with the cortex smoothly 

curved in to almost meet the axis showing that the plant continued to 

l i v e af ter the cracking had occurred. In some cases the const r ic t ions 

are i r regu la r and appear a r t i cu la ted l i k e the jo in ted appendages of crabs. 

USNEA SUBFLORIDANA S t i r t . , Scott . Nat.:294. 1880. 

Usnea comosa (Ach.) V a i n . , Meddel. Soc. Faun. F l . Fenn. 48:173. 1924. 

Thallus f ru t i cose ; shor t - tu f ted, up to .6 cm long; blackened holdfast 

present. Major branches te re te , up to 0.7 mm wide, pap i l l a t e , usual ly 

with abundant f i b r i l s and/or shorter spinules or longer side branches. 

Apices of minor branches with very fa in t i r regu la r , l i near pseudocyphellae 

that quickly erode to form s l i g h t l y concave, often i r regu la r small p i t s , 

plane or only s l i g h t l y raised above level of branch,which quickly produce 

several to many pointed, c y l i nd r i ca l i s i d i a ; greenish-grey to yel low-green. 

Apothecia not observed. According to Ozenda and Clauzade (1970) 



the apothecia are terminal to subterminal, 5-10 mm wide, with abundant 

marginal f i b r i l s . 

Spot Tests: medulla (espec ia l ly next to axis) K+ yellow turning orange 

KC, C - , P+_ yel low turning orange; axis IKI- ; negative s t ra ins more 

common. 

Substratum/Habitat: co r t i co lous ; espec ia l l y common on Pseudotsuga 

but also on most other species of t rees. 

Selected Specimens: 1779, 2043B. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone; also present in the adjacent zones. 

World D is t r i bu t ion : circumboreal-circumtemperate in the Northern 

Hemisphere (Krog, 1968); also reported from Argentina (Grass i , 1950) in 

the Southern Hemisphere. 

Remarks: According to Ta l l i s (1959) U_. subf lor idana i s one of the 

most var iable species of Usnea often intergrading into "other members 

of the U_. comosa group, and a l so . in to U_. cera t ina , U_. mol l is (= U_. f r a g i l 

escens) , U_. flammea, U_. h i r t a , and U_. f l o r i d a ; often i t can be i den t i f i ed 

only by e l iminat ion of a l l other p o s s i b i l i t i e s " . 

The loca l material i s not homogeneous. For example, one co l l ec t i on 

ten ta t i ve ly i den t i f i ed as LL subflor idana has t y p i c a l l y longer (6-10 cm) 

t h a l l i , d i s t i n c t so ra l i a toward the apices with i s i d i a developing further 

up the branches, and a K+ red, P+ orange medulla. 
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VERRUCARIA Schrad. 

Thallus crustose; th in and subgelatinous to th i ck l y cracked- a reo la te ; 

occasional ly immersed in the substratum; ecor t icate to co r t i ca te . Hypo

tha l lus sometimes present. Phycobiont a green a lga . 

Ascocarp a perithecium; sess i l e to immersed; + a dark carbonized i n 

volucrel lum. Ost io le punctiform; paraphyses ge la t i n i z ing ear ly . Spores 

8 per ascus, usual ly hya l ine, simple, ob long-e l l ipso id to broadly e l l i p s o i d , 

sometimes globose. 

Saxicolous. 

The local maritime species of Verrucaria are a very polymorphic group 

and have not been c r i t i c a l l y handled here. In a study of the marine and 

maritime l ichens of nearby Fidalgo Island in Washington (Ryan, 1981) over 

ten species of Verrucaria are recognized, many unnamed, or ident i fed only 

to group. 

References: Santesson (1939), Swinscow (1968). 

1. Non-marine 2 

1. Marine, on seashore rocks, + submerged at times 10 

2. In moving freshwater V. MARGACEA 

2. Not in freshwater . . . . . . . 3 

3. Thallus so red ia te - i s id ia te V. TECTORUM 

3. Thallus not so red ia te - i s id ia te 4 

4. Thal lus greenish 5 

4. Thallus brown, b lack, or wh i t i sh ; not green 6 



5. Thallus d i s t i n c t l y areo la te ; per i thec ia > 0.3 mm 
wide; spores > 20 um long V. VIRIDULA 1 

5. Thallus continuous; per i thec ia < 0.3 mm wide; 

spores < 20 um long V.'. c f r . FLOERKEANA 

6. Thallus whi t ish or pale grey '., 7 

6. Thallus brownish to black — , 8 

7. Spores < 15 um long . V. MURAL IS 

7. Spores > 15 um long; often in the supra l i t t o ra l z o n e s . . . . . V. PROMINULA 

8. Thal lus very t h i n , smooth, and shiny V. FUSCONIGRESCENS 

8. Thallus thin to th i ck , rimose to areo la te , often matt 9 

9. Thallus f i ne l y rimose, b lack i sh ; spores usual ly 
<25 um long V. NIGRESCENS 

9'. Thallus th i ck l y areo la te ; l i gh t to dark brown; 

spores > 25 um long . V. MACR0ST0MA 

10. Thallus black, + d u l l , evenly cracked V. MAURA 

10. Thallus greenish-black, very g lossy, not 
or hardly cracked V. c f r . MUCOSA 

VERRUCARIA c f r . FLOERKEANA DT. °& Sarn th . , Die F lecht . T i ro l :524 . 1902. 

Thallus crustose; i r r egu la r , covering rather large areas; t h i n , + con

t inuous, not smooth but verruculose to obscurely roughened; fuscous, o l i ve 

brown with some l i gh te r areas; d i s t i n c t l y green under the DM. 

Per i thec ia common, abundant, s e s s i l e , b lack, sides gently sloped becom

ing globose, 0.14-0.2 mm wide. Paraphyses ge la t i n i z i ng . Spores 8 per ascus, 

simple, hya l ine, e l l i p s o i d , 12-15 X 5-6 um. 

Spot Tests: hymenium IKI+rose-orange. 

Substraturn/Habitat: sax ico lous, co l lec ted once on sandstone at an 

inland s i t e . 

Selected Specimen: 3747. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t i on poorly known, 



co l lec ted once on the northern end of the Saanich Peninsula in the southern 

part of the CDFD subzone; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : uncerta in; ten ta t ive ly western North America-Europe 

d is junc t . 

Remarks: V. f loerkeana is not l i s t e d in Hale & Culberson (1970) or 

several other regional f lo ras for North America. It may be new to North 

America. The local.specimen requires comparison with European mater ia l . 

VERRUCARIA FUSCONIGRESCENS N y l . , B u l l . Soc. L inn. Normand., ser .2 ,6 :266, 

314. 1872. 

Thallus curstose; i r r egu la r ; very t h i n , continuous to p a r t i a l l y absent 

with 'cobweb'- l ike tha l lus l e f t ; shiny; brown to brown-black or black. 

Per i thec ia common, abundant, scat tered, sess i l e with low-sloping i n v o l 

ucrel lum, shiny black, 0.2-0.4 mm wide. Ost io le obscure, occasional ly 

v i s i b l e as a s i ng le , apical depression. Paraphyses g e l a t i n i z i n g . Spores 

8 per ascus, hya l ine , s imple, e l l i p s o i d , (12-)15-16(-18) X 5-7 p i . 

Spot Tests: hymenium IKI+ l i gh t orange. 

Substratum/Habitat: sax ico lous ; on both conglomerates and igneous rocks. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone pr imar i ly at inland s i t e s ; not co l lec ted in theadjacent zones. 

World D is t r i bu t i on : uncer ta in; reported from Europe and North America; 

boreal-temperate according to Ozenda & Clauzade (1970); in North America 

reported from Texas (Fink, 1935). 

Remarks: V. fuscom'grescens i s reported here as new to the province. 



VERRUCARIA MACROSTOMA Duf. ex D C , F lo r . Franc. 2:319. 1805. 

Thal lus crustose; i r r egu la r , up to 4 cm broad; t h i ck , c l ea r l y areo la te ; 

areoles shiny to matt, averaging 0.5 mm; fuscous, o l i ve brown to brown. 

Per i thec ia common, scat tered, p a r t i a l l y to total ly ' immersed ( tha l lus 

r i s i n g up in hemispherical swe l l i ngs ) , 0.5-0.7 mm wide; exposed perithecium 

shiny black. Ost io le inconspicuous to conspicuous and ap i ca l l y depressed. 

Paraphyses g e l a t i n i z i n g . Spores 8 per ascus, hya l ine, simple, e l l i p s o i d , 

26-35 X 10-14 pm. 

Spot Tests: hymenium IKI+ red. 

Substratum/Habitat: sax ico lous ; co l lec ted on sandstone once,HCl+. 

Selected Specimens: 934, 2831A. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone at both inland and maritime s i t e s , not co l lec ted in the 

adjacent zones. 

World D is t r i bu t i on : ten ta t ive ly western North America-Europe d is junc t ; 

in Europe reported as Mediterranean (Ozenda & Clauzade, 1970). 

Remarks: The areoles of 'V_. macrostoma have a tendency to become 

subsquamulose (Ozenda & Clauzade, 1970; Smith, 1926) which was not observed 

in the local mater ia l . 

y_. macrostoma is reported here as new to the province. 

VERRUCARIA MARGACEA (Wahlenb.) Wahlenb., F l . Lappon.:465. 1812. 

Thelotrema margaceum Wahlenb., Meth. L i c h . , Suppl . :30. 1803. 

Thailus crustose; i r r egu la r , up to 5 cm broad; appearing smooth and 

continuous but under DM rimose; t h i n , espec ia l l y cracking aroung pe r i t hec ia ; 

b lack, du l l greenish black, under DM greenish. Hypothallus present, t h i n , 



black. Marginal ly (near other l ichen tha l l i ) becoming abruptly thickened and 

cracked. 

Per i thec ia common, s e s s i l e , as conspicuous hemispherical f lat- topped 

swel l ings, 0.4-0.5 mm wide. Ost io le not observed although sometimes ap ic -

a l l y depressed. Per i thec ia eventual ly cracking. Paraphyses g e l a t i n i z i n g . 

Spores 8 per ascus, hya l ine, e l l i p s o i d , simple, 23-28 X 10-11 pm. 

Spot Tests: hymenium IKI+ rose-orange ( f a i n t ) . 

Substratum/Habitat: sax ico lous; col 1ected once in a fast - f lowing mount

ain creek. 

Selected Specimen: 5013. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t i on poorly known, 

co l lec ted once in the Coastal Hemlock zone; not co l lec ted in the CDFD sub-

zone. 

Remarks: The local specimen i s intermediate in some respects between 

V̂ . margacea and V_. latebrosa Koerb. I t has the green-black co lorat ion of 

the former and the cracked-rimose tha l lus of the l a t t e r . The spores are 

on the small side compared with 25-37 X 12-20 pm reported for V_. margacea 

and 25-35 X 12-15 pm reported for^V. latebrosa (Swinscow, 1968). However, 

as Swinscow pointed out there are many environmental stresses associated with 

th is sort of habitat and "specimens with the tha l lus depauperate or of an 

unusual colour or abnormally thick and cracked are commonly seen". 

VERRUCARIA MAURA Wahlenb., Meth. L i ch . : 19 . 1803. 

Thallus crustose; i r regu la r l y coverning large areas; f i ne l y cracked, 

sometimes nearly areo la te ; areoles very s teep-s ided; carbonaceous; s la te 

b lack, b lackish green-grey, black. 



Per i thec ia abundant, immersed in large areo les , 0.3-0.6 mm wide, 

s l i g h t l y rounded above. Paraphyses g e l a t i n i z i n g . Spores 8 per ascus, hya

l i n e , s imple, e l l i p s o i d to ob long -e l l i pso id , 12-18 X (5-)6-8 um. 

Spot Tests: hymenium IKI+ orange-red. 

Substratum/Habi ta t : saxicolous*, on a l l rock types, res t r i c ted to the 

l i t t o r a l zone jus t above the barnacle zone or s l i g h t l y higher in the supra

l i t t o r a l zone in shaded p laces; often forming an extensive black band along 

the seashore. 

Selected Specimens: 3783, 5334. 

Local Abundance and D i s t r i bu t i on : frequent; scattered throughout the 

CDFD subzone and adjacent zones at maritime s i t e s . 

World D i s t r i bu t i on : western North America-eastern North America-Europe-

eastern Asia d is junct in the Northern Hemisphere; also reported from New 

Zealand (Mart in, 1966), Aus t ra l i a (Weber & Wetmore, 1972), and Argentina 

(Grass i , 1950) in the Southern Hemisphere. 

VERRUCARIA c f r . MUCOSA Wahlenb., Meth. L i c h . : 2 3 , 1803, 

Thai 1 us crustose; i r r egu la r , up to 5 cm broad, continuous; smooth to 

often very s l i g h t l y cracked; very shiny giv ing whole tha l lus a glossy 

appearance; deep o l i ve grey, du l l greenish-black, s l a t e - o l i v e , dark o l i v e . 

Per i thec ia common, immersed, producing globose to f a i n t l y rounded 

swell ings on the t h a l l u s , 0.4-0.6 mm wide. Ost io le often conspicuous, 

s i ng le , a p i c a l , often with a small port ion of perithecium v i s i b l e too, black. 

Paraphyses g e l a t i n i z i n g . Spores 8 per ascus, hya l ine, e l l i p s o i d - o v o i d , often 

i r regu la r , 11-15 X 6-7 um. 

Pycnidia common, immersed, v i s i b l e as surface cracks; pycnospores 

hyal ine, c y l i n d r i c a l with ends s l i g h t l y i n f l a t e d , 3-4 X T pm. 
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Spot Tests: none. 

Substratum/Habitat: sax ico lous, co l lec ted once on igneous rocks in 

the supra l i t t o ra l zone with V_. maura. 

Selected Specimen: 4433B. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once in the CH zone; not co l lec ted in the CDFD subzone. 

Remarks: V̂ . mucosa i s s im i la r to V_. maura but d i f f e rs in the lack of 

a regular cracked-areolate tha l lus and the darker green co lorat ion of the 

former. Santesson (1939) described V̂ . mucosa as not glossy while the 

local co l l ec t i on i s very shiny. Taylor (1974) described V_.- mucosa as 

smooth and tough, continuous although often with necral cracks, thick 

(130-150 um), and occasional ly with a white hypothal lus. 

VERRUCARIA MURALIS Ach . , Meth. L i c h . : 115. 1803. 

Thailus crustose; e f fuse, smooth, t h i n , shiny; wh i t i sh . 

P e r i t h i c i a common, abundant, crowded to scat tered, s e s s i l e , i n i t i a l l y 

low and spreading, f i n a l l y sharply rounded, occasional ly fused with 

neighbouring pe r i thec ia , shiny, black. Ost io le conspicuous, a p i c a l , large. 

Paraphyses g e l a t i n i z i n g . Spores 8 per ascus, hya l ine , simple, e l l i p s o i d , 

19-22 X 7-10 um. 

Spot Tests: hymenium IKI+ orange-red. 

Substratum/Habitat: sax ico lous; co l lec ted once on sha le -phy l l i t e at 

an inland s i t e . 

Selected Specimen: 5442B. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 

co l lec ted once in the CH zone; not co l lec ted in the CDFD subzone. 

Remarks: V_. mural i s i s reported here as new to the province. 



VERRUCARIA NIGRESCENS Pers.,- Ust. Ann. Bot. 14:36. 1795. 

Thal lus crustose; i r r e g u l a r , covering large areas, th in to t h i c k i s h , 

f i ne l y rimose; b lack, s la te black. Hypothallus present, black. 

Per i thec ia common, immersed:(but tha l lus s l i g h t l y swel l ing up), 0.2-

0.4 mm wide. Paraphyses g e l a t i n i z i n g . Spores 8 per ascus, hya l ine , simpl 

ob long-e l l i pso id , 15-20(-22) X 5-8 pm. 

Spot Tests: hymenium IKI+ red. 

Substratum/Habitat: sax ico lous; co l lec ted twice on igneous rocks at 

an inland s i t e and once on sandstone on a r i ve r bank. 

Selected Specimens: 4217A, 4782. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout th 

CDFD subzone at inland s i t e s ; a lso present in the adjacent zones. 

World D is t r i bu t i on : circumarctic-circumtemperate; "widely d is t r ibu ted 

in most of North America" (Thomson, 1979); a lso reported from New Zealand 

(Martin & C h i l d , 1972) in the Southern Hemisphere. 

Remarks: The black hypothallus can be inconspicuous espec ia l l y when 

the tha l lus i s also the same black t i n t . According to Ozenda & Clauzade 

(1970) the per i thec ia eventual ly becomes sess i l e in V. nigrescens. This 

was not observed in the local mater ia l . 

VERRUCARIA PROMINULA N y l . , Flora 43:545. 1860. 

Thallus crustose; e f fuse, covering large areas, t h i n , r imose-cracked, 

tar tareous; pale grey, l i gh t o l i ve grey, l i gh t greyish o l i v e . 

Per i thec ia common, scat tered, s e s s i l e , shiny, b lack, 0.3-0.5 mm wide, 

+ steep-s ided, + ap i ca l l y f la t tened or s l i g h t l y depressed, quickly d i s i n 

tegrat ing to c i r c u l a r black rings on the tha l l us . Ost io le not observed. 



Paraphyses g e l a t i n i z i n g . Spores 8 per ascus, hya l ine, simple, broadly 

e l l i p s o i d to subglobose, 10-12 X 6-7 um. 

Spot Tests: hymenium IKI+ rose-red. 

Substratum/Habitat: sax ico lous; co l lec ted once on calcareous shale in 

the supra l i t t o ra l zone. 

Selected Specimen: 2247A. 

Abundance and Local D i s t r i bu t i on : ra re ; d i s t r i bu t i on poorly known, c o l l 

ected once on Sal tspr ing Island in the southern part of the CDFD subzone; 

not co l lec ted in the adjacent zones. 

World D is t r i bu t ion : ten ta t ive ly western North America-Europe d is junc t . 

Remarks: The per i thec ia of th is specimen are very conspicuous, r e f l e c t 

ing the colour contrast of tha l lus and per i thec ia . The loca l material had 

s l i g h t l y smaller per i thec ia than that given in Ozenda & Clauzade (.1970) 

(averaging 0.9 mm) but f e l l wi thin the range given by Duncan (1970) and 

Smith (1926). 

_V. prominula i s reported here as new to the province. 

VERRUCARIA TECTORUM (Mass.) Koerb., Parerg. L ich . :368. 1863. 

L i thoicea tectorum Mass.,Symmict . L i c h . : 9 1 . 1855. 

Thallus crustose; i r r egu la r , up to 5 cm broad, with rather medium to 

thick areo les , scattered to usual ly contiguous, occasional ly i n d i s t i n c t , 

the edges becoming abundantly s o r e d i a t e - i s i d i a t e , l ighter-co loured than 

areo les , s l i g h t l y ye l low ish ; tha l lus cinnamon brown. Hypothallus sometimes 

present at margin and between scattered areo les , b lack ish . 

Per i thec ia common, abundant, scattered to grouped, + s e s s i l e , low 

globose or 'ap ica lTy s l i g h t l y f la t tened , black-brown, 0.4-0.6 mm wide. 

Ost io le not obvious. Paraphyses g e l a t i n i z i n g . Spores 8 per ascus, hya l ine , 

s imple, ob long -e l l i pso id , 19-25 X 8-10 pm. 
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Spot Tests: hymenium IKI+ rose-orange; soredia K+ fa in t yel low. 

Substratum/Habitat: sax ico lous; co l lec ted once on sandstone in the 

supra l i t t o ra l zone. 

Selected Specimen: 2831B. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t i on poorly known, 

co l lec ted once on Hornby Island in the northern part of the CDFD subzone, 

not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : ten ta t i ve ly western North America-Europe d is junc t . 

Remarks: Ozenda & Clauzade (1970) described the per i thec ia as only 

0.3 mm wide, few, and often absent. 

Hawksworth et a l . (1980) regarded V_. tectorum as only a form of 

_V. v i r i d u l a . 

\/. teotorum is reported here as new to the province. 

VERRUCARIA VIRIDULA (Schrad.) Ach . , Meth. L i ch . Suppl. :16. 1803. 

Endocarpum vir idulum Schrad. , Sp ic . F l . Germ.:192, p i . 2 , f , 4 . 1794. 

Thal lus crustose; i r r egu la r , up to 7 cm broad; areo la te , the areoles up 

to 0.5 mm wide, i r r egu la r , contiguous to quite separate; green, greyish 

o l i v e . Hypothallus not observed. 

Per i thec ia common, scat tered, prominent but s l i g h t l y to en t i re ly covered 

with areo les, 0.6-0.7 mm wide, black. Ost io le obscure. Paraphyses ge la t i n 

i z i n g . Spores 8 per ascus, hya l ine , e l l i p s o i d to ovoid, simple, 24-32 X 

11-13(-15) pm. 

Spot Tests: hymenium IKI+ rose-orange. 

Substratum/Habitat: sax ico lous; once each on sandstone and igneous rock. 

Selected Specimens: 1663B, 4063. 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t ion poorly known, 
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co l lec ted once on Mayne Island and once on the Saanich Peninsula in the 

southern part of the CDFD subzone; not co l lec ted in the adjacent zones. 

World D is t r ibu t ion : uncertain; ten ta t ive ly western North America-

eastern North America-Europe-eastern Asia d is junc t ; in North America report

ed from Vermont, Ohio, I l l i n o i s , Minnesota, and Ca l i fo rn ia (Fink, 1935). 

Thallus f o l i o s e ; lobes elongate, rad ia t ing ; with or without soredia 

or i s i d i a ; upper and lower surface co r t i ca te , of pal isade plectenchyma and 

a pored epicortex; yellow-green (usnic ac id ) . Below rh i z i na te , rh iz ines 

simple. 

Ascocarp an apothecium, lamina l , s e s s i l e . Tha l l ine margin present. 

Spores 8 per ascus, simple, hya l ine, e l l i p s o i d . 

Saxicolous, occasional ly t e r r i co lous . 

Xanthoparmelia was formerly included in Parmelia. While a l l Xantho- 

parmelia species are yellow-green (contain usnic acid) not a l l yellow-green 

Parmeliae belong in Xanthoparmelia. 

References: Egan (1975), Hale (1955, 1964, 1967a), Nash (1974). Nash 

(1974) contains a useful ' key to Xanthoparmelia species in western North 

America. 

1. Esorediate .X . CUMBERLAND!I 

1. Sorediate 2 

XANTHOPARMELIA (Vain.) Hale 

2. Lobes <1 mm wide; soredia laminal 3 

2. Lobes > 1 mm wide; soredia (sub-)marginal or terminal 4 

3. Cor t ico lous; medulla K- PARMELIOPSIS AMBIGUA (p. 536) 

3. Saxicolous; medulla K+ yellow X. M0UGE0TII 



4. Lobes e longate- l inear ; rh iz ines abundant, 
dichotomously branched, project ing beyond 
margin HYPOTRACHYNA SINUOSA (p. 3 2 4 ) 

4. Lobes rounded, ap i ca l l y rotund; rh iz ines 
scarce, simple, not project ing . . . PARMELIA FLAVENTIOR (p. 526) 

XANTHOPARMELIA CUMBERLANDIA (Gyeln.) Hale, Phytologia 28:487. 1974. 

Parmelia subconspersa var. cumber!andia (Gyeln.) Hale, Bryologist 70:416. 

1967. 

Thallus f o l i o s e ; o rb i cu la r , 6-12 cm broad. Lobes 1-3 mm wide, much 

branched, appressed, imbr icate, l i n e a r , ap i ca l l y rounded, the very ends 

of the lobes often fanning out. Upper surface shiny, smooth to s l i g h t l y 

cracked; non is id ia te , esorediate; pale yellow-green to sulphur ye l low, 

+ blackening lobe t ips and cracks. Lower surface tan, rh iz ines simple, tan 

abundant. 

'Apothecia common, lamina l , 2-7 mm wide. Thal l ine margin th i ck , ent i re 

to crenulate. Disc reddish brown to darkening, concave becoming var iously 

contorted. Hymenium 40-50 um h igh; paraphyses coherent; epithecium brown. 

Spores 8 per ascus, hya l ine, e l l i p s o i d to oblong, 8-12 X 5-6 pm. 

Spot Tests: medulla K+ yel low or yel low turning orange. 

Substratum/Habitat: sax ico lous; on sandstones, conglomerates and igneous 

rocks in both the supra l i t t o ra l zone at maritime s i tes and exposed locat ions 

at inland s i t e s . 

Selected Specimens: 2844, 4633. 

Local Abundance and D is t r i bu t i on : frequent (present at over one-half 

of the co l l ec t i on s i t e s ) ; scattered throughout the CDFD subzone at both * 

maritime and inland s i t e s ; present but not as common in the adjacent zones. 



World D is t r i bu t i on : eastern and western North America d is junct (absent 

from the Great P la ins) (Hale, 1967, .1979). 

Remarks: This i s the only large Xanthoparmeliae found l o c a l l y . It i s 

very c lose ly attached to the rocks; a paint scraper i s needed to remove i t 

in one piece (more or less) or the substratum must be co l lec ted too. During 

an ear ly stage of the present study one rather unusually rugose specimen was 

confirmed as containing n o r s t i c t i c , s t i c t i c , and cons t i c t i c acids by Dr. 

Egan. Dr. Hale also subsequently confirmed X,. cumerlandia. 

References to only Parmelia ta rac t i ca (=Xanthoparmelia ta rac t i ca 

(Kremplh.) Hale) from Sal tspr ing Island are undoubtedly^, cumberlandia. 

X_. ta rac t i ca i s only loosely appl ied to the substratum and contains sa laz in i c 

acid (K+ yel low turning red) . Parmelia mexicana (=Xanthoparmelia mexicana 

(Gyeln.) Hale) has also been reported from Sal tspr ing Island (Bird & B i r d , 

1973). Only one of two specimens was ava i lab le for loan from CAL. I t was 

nonis id iate and can also be referred to \X . cumberlandia. 

XANTHOPARMELIA MOUGEOTII (Schaer.) Hale, Phytologia 28:488. 1974. 

Parmelia mougeotii Schaer. , Enum. L i ch . : 46 . 1850. 

Thallus f o l i o s e ; orb icu lar to fragmented and i r r egu la r , 2-5 cm broad. 

Lobes 0.4-0.7(-0.9) mm wide, l i n e a r , appressed, occasional ly fan-shaped 

at lobe t i ps . . Lobes with numerous transverse cracks producing an areolate 

appearance in older parts of t ha l l us . Upper surface sh iny, smooth except 

for transverse cracks; sorediate, soredia granular, in capi tate s o r a l i a , 

toward center of tha l lus or spreading and covering a l l but the lobe ends, 

sulphur yel low even when tha l lus blackened; pale green, sulphur ye l low, or 

s l i g h t l y to completely blackened from the center outwards. Lower surface 

shiny, b lack; rh iz ines simple, b lack, abundant. 



Apothecia uncommon, lamina l , 0 .5 -0 .7 ( - l .0 ) mm wide. Tha l l ine margin 

th i ck , ent i re to sorediate, concolorous with t ha l l us . Disc concave becoming 

plane, shiny, dark reddish brown. Hymenium 50-65 um high; paraphyses coher

ent; epithecium yellow-brown to brown. Spores 8 per ascus, hya l ine, s imple, 

oblong to ovoid, 8-10 X 5-7 um, 

Pycnidia uncommon, b lack, scat tered; pycnospores hya l ine, c y l i n d r i c a l , 

6-8 X 1 um. 

Spot Tests: medulla K+ fa in t ye l low, P+ orange, 

Substratum/Habitat: sax ico lous; on sandstones, conglomerates, g ran i t i cs 

and other igneous rocks; espec ia l l y p a r t i a l l y shaded habi ta ts , 

Selected Specimens: 2867, 4943. 

Local Abundance and D is t r i bu t i on : frequent; scattered'throughout the 

CDFD subzone pr imar i ly but not exc lus ive ly at inland s i t e s ; present but 

not as common in the adjacent CDFW subzone. 

World D is t r i bu t i on : western North America-Europe d is junc t ; in North 

America reported previously from Colorado and Montana (Anderson, 1967); 

also reported from New Zealand (Mart in, 1966) and the Falkland Islands 

(Grass i , 1950) in the Southern Hemisphere. 

Remarks: The narrow lobes and c lose ly appressed habit of _X, mougeotii 

c lose ly resembles Parmeliops i s ambigua. X.. mougeotii i s always saxicolous 

and has a K+ ye l low, P+ orange medulla while £.' ambigua i s l o c a l l y only 

cor t ico lous and i s K-, P- in the medulla. 

X. mougeotii was reported new to the province in Noble (.1978) as a 

resu l t of the present study. 



XANTHORIA (Fr . ) Th. Fr . 

Thallus f o l i o s e ; rad ia te , l i nea r - lobed ; upper and lower surfaces cor

t i ca te (paraplectenchymatous); with or without soredia or i s i d i a ; yel low 

to deep orange above (K+ purp le) ; below pale coloured, rh iz ines simple, 

uaually pale coloured. 

Ascocarp an apothecium, lamina l , adnate:to subs t ip i ta te . Thal l ine mar

gin present, with or without f i b r i l s . Disc orange. Epithecium g'ranular, 

orange (K+ purple) . Spores 8 per ascus, hya l ine , e l l i p s o i d , 1-septate, 

po la r i l ocu la r . 

Saxicolous, co r t i co lous . 

References: Almborn (1963), Poel t (1969). 

1. Thallus sorediate- ( - i s i d i a te ) ;• r a r e l y - f e r t i l e 2 

1. Thallus esorediate, often abundantly f e r t i l e 3 

2. Lobes narrow, < 0.5 mm, ends usual ly 
pointed; so ra l i a i r r egu la r , marginal to 
s l i g h t l y lamina l , soredia often i s id i fo rm . . . . . . . . X. CANDELARIA 

2. Some lobes wide, >0.6 mm wide, ends rounded to 
t runcate; so ra l i a usual ly labr i fo rm, occasional ly 
also marginal, soredia not i s id i fo rm X_. FALLAX 

3. Thallus orange-red to red, > 1.5 cm broad; lobes 
separate, l i n e a r , adnate; saxicolous X.- ELEGANS 

3. Thal lus ye l low. to yel low-orange, usual ly < 1.5 cm broad; lobes 
contiguous, over lapping, imbr icate, free to loosely adnate; 
often forming pulvinate cushions; commonly cor t ico lous . . . . L_. POLYCARPA 

XANTHORIA CANDELARIA (L.) Th. F r . , Genera heterolichenum Europaea recogni ta. 

:61. 1861. 
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Lichen candelarius L , , Sp. P l . : 1141 . 1753. 

Thallus f o l i o s e ; orb icu lar to fragmented, coalescing to cover up to 

5 cm broad areas. Lobes loosely adnate to more commonly ascending, narrow, 

0.3-0.5 mm wide, frequently branched, elongate, a lmost - f ru t icose, occasion

a l l y lobes wider, shor t , and l i t t l e branched; sorediate, soredia marginal 

and espec ia l l y a p i c a l , l a rge , granular to i s i d i o i d ; cadmium orange, yel low-

orange, sometimes pale yel low or green-yellow in shaded locat ions . Lower 

surface white; rh iz ines few, simple, white. 

Apothecia ra re , lamina l , s t i p i t a t e , 0.9-1.1 mm wide. Thal l ine margin 

en t i r e , smooth. Disc orange, matt, plane. Hymenium 55 um high; epithecium 

orange, not obviously granular; hypothecium hyal ine. Spores not observed. 

According to Rudolf (1955) the spores are 8 per ascus, p o l a r i l o c u l a r , 10.4-

3.0 X 5.1-7.0 um with isthmus about 4 um wide. 

Spot Tests: tha l lus K+ purple; epithecium K+ rose. 

Substratum/Habitat: pr imar i ly saxicolous in the supra l i t t o ra l zone, 

occasional ly co r t i co lous . 

Selected Specimens: 257, 3238. 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone espec ia l l y at maritime s i t e s ; present but not as common in the 

adjacent zones. 

World D is t r i bu t i on : circumtemperate in the Northern Hemisphere; consid

ered c i rcumboreal-c i rcumarct ic-a lp ine by Thomson (T979); a lso reported from 

Aus t ra l ia (Weber & Wetmore, 1972) and Argentina (Grass i , 1950) in the 

Southern Hemisphere. 

XANTHORIA ELEGANS (Link) Th. F r . , Nova Acta Reg, Soc. Sc ient . Upsal. ser . 

3, 3:169. 1861. 



Lichen elegans L ink, Ann. der Naturgesch. 1:37. 1791 

Caloplaca elegans (Link) Th. Fr . L i ch . Scand.1:168. 1871. 

Thai 1 us i f o l i o s e ; 3-5 cm broad. Lobes l i n e a r , 0 .5 -0 .7 ( - l .0 ) mm wide, 

up to 1 cm long, occasional ly branching, separate, convexly curved (appear

ing high arched with lower surface also curved), adnate to loosely attached, 

cen t ra l l y becoming somewhat granular, center sometimes absent. Upper sur

face d u l l , vaguely ridged or i r r egu la r ; orange-red, orange chrome, ochrace

ous orange. Lower'surface Tighter coloured, yel low to wh i t i sh ; rh iz ines 

very few, scat tered, pale. 

Apothecia usual ly present towards center of t h a l l u s , sess i l e to sub-

s t i p i t a t e , 0.7-1.8 mm wide. Tha l l ine margin excluded; proper margin exposed, 

t h in . Disc plane, concolorous or darker than tha l l us . Hymenium 80 pm high; 

epithecium granular , dark orange-brown; hypothallus hyal ine. Spores 8 per 

ascus, hya l ine, e l l i p s o i d , p o l a r i l o c u l a r , isthmus usual ly d i s t i n c t , septum 

1/3 of spore length, 11-13 X 6-8 pm. 

Spot Tests: tha l lus and disc K+ purple. 

Substratum/Habitat: sax ico lous; co l lec ted once on igneous rock in the 

supra l i t t o ra l zone. 

Selected Specimen: 3272. • 

Local Abundance and D is t r i bu t i on : ra re ; d i s t r i bu t i on poorly known, 

co l lec ted once on the Saanich Peninsula in the southern part of the CDFD 

subzone; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : circumboreal (Ah t i , 1977) in the Northern Hemi

sphere; sometimes.reported as 'cosmopolitan' (Thomson, 1979); also reported 

from New Zealand (Martin & C h i l d , 1972), Argentina (Grass i , 1950) and 

Antarc t ica (Lindsay, 1977) in the Southern Hemisphere. 



XANTHORIA FALLAX (Hepp) A r n . , Verh. Zoo l . -Bot . Ges, Wien 30:121. 1881. 

Physcia f a l l ax Hepp., Flora 41:307. 1858. 

Thallus f o l i o s e ; o rb i cu la r , 2-4 cm broad; occasional ly fragmented, with 

s ingle or iso la ted lobes. Lobes broad, 0.6-2.0 mm wide, plane and adnate 

at margin, cen t ra l l y ascending; i f i so la ted s ing le lobes then + completely 

ascending. Upper surface smooth, +,shiny; sorediate, so ra l i a ac tua l ly 

pr imar i ly on the lower surface ( labri form) with lobes often becoming arched 

but some soredia often i n i t i a l l y only marginal , soredia far inose to granular 

but not i s i d i o s e , yel low or yel low-orange; lobe margins sometimes minutely 

crenulate but not sorediate; ends broadly rounded to t runcate; yel low to 

orange-red. Lower surface white; rh iz ines white, simple, abundant. 

Apothecia ra re , observed once, lamina l , subs t i p i t a te , up to 2 mm wide. 

Thal l ine margin present, th i ck , smooth to granulose-sorediate, pers is tent . 

Disc plane becoming var iously contorted, concolorous with t ha l l us . Ep i th

ecium granular, orange; hymenium 35 um high. Spores 8 per ascus, hya l ine , 

e l l i pso id -ob long , s t ra ight to curved, 1-septate, p o l a r i l o c u l a r , 10-15 X 

3.4-5 pm. 

Spot Tests: tha l lus K+ purple; epithecium K+ rose. 

Substratum/Habitat: pr imar i ly cort icolous.; co l lec ted once on Juiiiperus  

scopulorum, Pseudotsuga, and Quercus; also one tentat ive co l l ec t i on from 

sandstone; apparently more common in the V ic to r i a urban area on large road

side trees with Candelaria concolor. 

Selected Specimens: 3167, 7406. 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone espec ia l l y at inland s i t e s ; not co l lec ted in the adjacent zones. 

World D is t r i bu t i on : circumboreal(-circumtemperate) (Thomson, 1979) in 
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the Northern Hemisphere; also reported from Kenya (Almborn, 1963) in the 

Southern Hemisphere. 

Remarks: _X. f a l l ax i s s im i la r to X̂ . candelar ia d i f fe r ing in the wider 

lobes and so ra l i a that become labr i form. The local material of X. f a l l a x 

f a l l s into two d i f fe rent forms. One i s a more or less complete, orb icu lar 

tha l lus with the outer lobes adnate and usual ly nonsorediate and the more 

central lobes ascending and sorediate (the soredia i n i t i a l l y are laminal but 

eventual ly extensively cover the lower surface sometimes with an arching 

of the upper surface of the lobe) ; the second form consists of more or less 

s ing le or several lobes that are i s o l a t e d , not forming an orb icu lar t h a l l u s , 

completely free and ascending and abruptly forming d i s t i n c t a p i c a l , l a b r i 

form s o r a l i a . The l a t t e r form may also have smaller and presumably younger 

associated narrower lobes that have soredia along the margins and below but 

which are not d i s t i n c t l y labr i form. 

The reports of X par ie t ina (L.) Th. Fr. from the study area (Bird & 

B i r d , 1973) may ac tua l ly refer to younger orb icu lar t h a l l i of X,. fa l lax 

where the central lobes have yet to become sorediate. \X. par ie t ina forms 

large t h a l l i (up to 6 cm broad) with adnate to loosely attached, contiguous 

or separate l i nea r lobes that are broad to narrow, often undulate; often 

with a wrinkled surface but esorediate. In North America X. par ie t ina is 

res t r i c ted to the coastal northeastern United States and Canada; e a r l i e r 

reports from Ca l i f o rn i a are now though to be mis ident i f i ca t ions (Tucker 

& Jordan, 1978). 

XANTHORIA POLYCARPA (Hoffm.) R ieb . , Jahresb. Ver. v a t e r l . Naturk. Wurtt. 

47:252. 1891. 

Lecanora polycarpa Hoffm., Deutsch. Flora:159. 1796. 

Thallus^ f o l i o s e ; o rb i cu la r , 0 ,6 -1 ,2 ( - l .8 ) cm broad; usual ly forming a 
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th ick , pulvinate pincushion. Lobes narrow, 0.1-0.3 mm wide, frequently 

branched, imbr icate, adnate, to + free and ascending in the center. Upper 

surface smooth, + shiny; cream yel low to yellow-orange. Lower surface whi te; 

rh iz ines absent.to few, white, inconspicuous. 

Apothecia numerous, abundant, usual ly crowded towards the center of 

t h a l l u s , occasional ly even obscuring the marginal lobes, s t i p i t a t e , 0.6-

1.4(-2.5) mm wide. Thal l ine margin en t i r e , smooth to crenulate. Disc 

plane, matt, yel low to usual ly orange. Hymenium 55-65 umhigh; epithecium 

granular, orange; hypothecium hyal ine. Spores 8 per ascus, hya l ine , e l l i p 

s o i d , s imple, p o l a r i l o c u l a r , isthmus d i s t i n c t , septum almost 1/2 spore 

length, 11-15 X 7-8 um. 

Spot Tests: tha l lus K+ purple; epithecium K+ rose. 

Substratum/Habitat: cor t ico lous? pr imar i ly on deciduous trees and 

shrubs but occasional ly also on con i fe rs . 

Selected Specimens: 1325, 3606B. 

Local Abundance and D is t r i bu t i on : occas iona l ; scattered throughout the 

CDFD subzone, present but not as common in the adjacent zones. 

World D is t r i bu t i on : circumboreal-circumtemperate;(Krog, 1968) in the 

Northern Hemisphere; also reported from Argentina (Grass i , 1950) in the 

Southern Hemisphere. 

Remarks: A l l the local material has been referred to X . polycarpa a l -

though there are several c lose ly a l l i e d species described from or reported 

from the west coast of North America. Their exact species l i m i t s , in some 

cases, require study. Hale (1979) described X_. polycarpa as 1-2 cm broad with 

c lose ly adnate, often crowded lobes that are hidden by the numerous apothecia. 

He noted that the western North American co l lec t ions tend to be smaller 

than the eastern and ca l led X. ramulosa (Tuck.) Herre although "the taxon

omy of the group i s poorly known". Herre (.1910) described the Tatter species 
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as sma l l , c lose ly appressed, pale yel low to greenish yel low with minute and 

scattered lobules that were only s l i g h t l y branched and with very small 

apothecia. He said i t was an " i ns i gn i f i can t l i t t l e p l a n t . . . r e a d i l y overlook

ed. . ."that."...-resembles Candelaria concolor, from which i t may be best 

d ist inguished by the di f ference in spores". Fink (1935)' says X, ramulbsa 

i s "yel low to yel lowish gray, composed of minute, scat tered, sparingly 

branched, sem i - cy l i nd r i ca l , s l i g h t l y ascending, f i n a l l y imbricated lobules 

. . .apothecia minute, 0.3-0.8 mm, subsess i l e " . Rudolf (.1955) described i t s 

branches as very f i ne l y branched, 0.2-1.3 mm across, becoming subterete at 

times although he reports the apothecia as la rger , .0.8-1.5 mm wide. He 

described i t s appearance as that of a very f i ne l y branched X. polycarpa 

with the i n t r i c a t e l y interwoven branches giv ing the tha l lus a d i s t i n c t i v e 

appearance. 

_X. subramulosa Ras. has been reported from coastal Alaska (Krog, 1968). 

It i s also a sma l l , nonsorediate species with lobes up to 2 mm long and up 

to 2 mm long and up to 0.3 mm wide. However, i t has d i s t i n c t i v e , shor t , 

marginal f i b r i l s on the upper surface as well as rh iz ines on the lower 

surface. 

X,. hasseana Ras. , as with X.- ramulosa, i s a lso supposed to resemble 

s u p e r f i c i a l l y X.- polycarpa d i f f e r i ng in the narrow lobes which almost become 

i s i d i a t e along the margin and the less appressed tha l lus (Ohlsson, 1973). 

It occurs from Ca l i f o rn ia to B r i t i s h Columbia. 

XYLOGRAPHA Fr , 

Thallus crustose, poorly developed, often immersed in substratum. 

Phycobiont a green a lga . 

Ascocarp an apothecium, subsessi le to s e s s i l e , round to e longate- l inear , 



simple to sometimes branched, usual ly small (<2 mm). Proper margin reduced 

or absent. Hypothecium hya l ine ; d isc pale or at least i n i t i a l l y l i gh t 

coloured; paraphyses simple. Spores 8 per ascus, hya l ine , s imple, e l l i p 

so id , th in-wal led. 

L ign ico lous, occasional ly co r t i co lous . 

1. Thallus sorediate X. VITILIGO 

1. Thallus esorediate X. ABIETINA 

XYLOGRAPHA ABIETINA (Pers.) Zah lb r . , Cat. L i ch . Univ.2:151. 1922. 

Hysterium abietinum P e r s . , Observ. Mycol. 1:3. 1796. 

Thal lus crustose, poorly developed,' immersed in and indicated by a pale 

greyish s ta in on the substratum; often covered by black granules (not sor

edia) scattered i n d i rec t ion of wood grain that encapsulate green algae, 

however, may not be the phycobiont. 

Apothecia usual ly present, scattered to often arranged in l ines in 

d i rec t ion of wood g ra i n , narrowly elongate with ends pointed, subsessi le to 

adnate, 0.4-0.7 mm long, 0.05-0.15 mm wide. Proper margin i n i t i a l l y hyaline 

then browning s l i g h t l y , very t h i n , s l i g h t l y ra ised . Disc jus t v i s i b l e be

tween edges of margin, s l i g h t l y concave to plane, hyaline to'browning. 

Hypothecium hya l ine; hymenium 75 pm high; epithecium pale brown; paraphyses 

simple, coherent. Spores 8 per ascus, often b i s e r i a t e , hya l ine , s imple, 

th in -wa l led , e l l i p s o i d , 12-15 X 6.5-8 um. 

Spot Tests: tha l lus and apothecium K-, P- . 

Substratum/Habitat: 1 ign ico lous; co l lec ted on driftwood and ro t t ing 

logs , at both maritime and inland s i t e s . 

Selected Specimen 

Local Abundance and D is t r i bu t i on : infrequent; scattered throughout the 

CDFD subzone; also present in the adjacent zones. 
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World D is t r i bu t ion : circumboreal in the Northern Hemisphere (Ozenda 

& Clauzade, 1970; Wetmore, 1968). 

Remarks: The apothecia of \X. abientina may be much larger than those 

observed in the local mater ia l . Ozenda & Clauzade (1970), Wetmore (1968), 

and Fink (1935)reportedthe apothecia as ranging up to 2 mm in length. 

A species of Xylographa, X. hians Tuck., i s described from western 

North America. Fink (1935) separated _X. hians from X. abiet ina on the basis 

of the former having small apothecia (0.3-0.5 mm in length) while the l a t t e r 

had apothecia that sometimes reached upward of 1.5 mm in length. Addi t ion

a l l y the apothecia of X. hians were described as c i r c u l a r to oblong or 

broadly e l l i p s o i d while those of X . ab iet ina were long and narrow. 

Wetmore (1968) described the apothecia of the two species as overlapping 

in length but with _X. hians (0.5-1.5 mm long) general ly shorter than 

_X. abiet ina (1-2 mm long). Add i t iona l ly , he stated that the apothecia of 

_X. hians are usual ly pale colored s t ra ight or i r r egu la r , and contain nor

s t i c t i c acid i n i t i a l l y . The apothecia of X. abiet ina are described as usual

ly dark co lored, s t ra ight and unbranched* and lacking no rs t i c t i c acid even 

in young ascocarps. Wetmore (1968) questioned the d is t inc tness of X. hians 

but relegated the decis ion to a monographer. 

The type of X_. micrographa Merr, has been examined. It does not 

noticeably d i f f e r from X. ab ie t ina . According to Me r r i l l (1913)\X. micro

grapha has the internal charac te r i s t i cs of X. abient ina and the external 

charac te r i s t i cs oTX_. hians. A decis ion regarding X.. micrographa awaits 

further study of X. hians. 

XYLOGRAPHA VITILIGO (Ach.) Laundon, Lichenologist 2:147. 1964. 

Spiloma v i l i l i g o Ach . , Meth, L i c h . : 1 0 , p i . 1, f. 4. 1803. 
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XyTographa spi lomatica (Anzi) Th. F r . , L i ch . Scand.:639. 1874, 

Thallus crustose; largely immersed in the substratum and appearing as 

an elongated white s ta in in the d i rec t ion of the wood g ra in ; so ra l i a abund

ant, emergent, almost round to usual ly e l l i p t i c a l in the d i rec t ion of wood 

g ra in , high-arched; soredia coarsely granular, dark brown or abraded to 

expose whit ish(-green) soredia or medullary t i ssue . 

Apothecia"scarce, so ra l i a t y p i c a l l y reduced in immediate v i c i n i t y , 

elongate, sometimes narrowly elongate, often clustered and occasional ly 

l i nea r l y arranged, (sub- )sess i le becoming adnate with age, 0.3-0,5 mm long, 

0.15-0.3 mm wide. Proper margin very t h i n , ra i sed , i n i t i a l l y hyaline be

coming pale brown with age. Disc i n i t i a l l y hya l ine, browning with age, 

concave becoming plane to a l i t t l e convex with age. Hypothecium hya l ine; 

epithecium pale brown; paraphyses s impel , +_ coherent; hymenium 90 um high. 

Spores 8 per ascus, un ise r ia te , very th in -wa l led , hya l ine, simple, e l l i p s o i d , 

12-14 X 6-7.5 um. 

Spot Tests: K+ pale yel low. 

Substratum/Habitat: l i gn i co l ous ; common on driftwood at maritime s i t e s . 

Selected Specimens: 

Local Abundance and D is t r i bu t i on : frequent; scattered throughout the 

CDFD subzone at ocean s i t e s ; also present in the adjacent (sub-)zones at 

ocean s i t e s . 

World D is t r i bu t i on : uncer ta in; known from Europe and North America; 

in North America reported from Colorado, South Dakota, Wyoming, Montana, 

A lbe r ta , northern Ontar io, B r i t i s h Columbia (Queen Charlotte Is lands) , 

A laska, and the Northwest Te r r i t o r i es (MacKenzie Delta) (Brodo, 1976). 



PART I I I : 

DISCUSSION 
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DISTRIBUTION OF LICHENS WITHIN THE COASTAL DOUGLAS-FIR DRY SUBZONE 

Individual l ichen species are not uniformly d is t r ibu ted throughout 

the study area. Instead,each species often has a recognizeable d i s t r i bu t ion 

pattern. Despite the r es t r i c t i on of th is study to a s ing le subzone,i t i s 

possible to discern eight d i s t r i bu t ion groups with seven subgroups. Add

i t i ona l d i s t r i bu t ion patterns may become apparent when information is a v a i l 

able from the adjacent zones of Vancouver Island and the mainland of B r i t i s h 

Columbia. 

Some of the d is t r ibu t ions re f l ec t frequency, c l imate, substratum 

r e s t r i c t i o n s , or the inf luence of man. In most cases i t has not been pos

s i b l e to se lect a s ingle factor that controls these d is t r ibu t ions since many 

fac to rs , in teract ing syne rg i s t i ca l l y , d ic tate where a l ichen can surv ive. 

In sp i te of t h i s , eas i l y measured var iables (e.g. p rec ip i ta t ion and e leva

t ion) are often used to character ize the resu l t ing patterns. 

The d i s t r i bu t ion of l ichens within the study area and adjacent sub-

zones i s assumed to be re f lec ted by the i r co l l ec t ion s i t e maps which are 

presented in the body of the f l o ra for some representative species. How

ever, the d is t r i bu t ion of a species is not necessar i ly equivalent with i t s 

co l l ec t i on s i t e map. There are a large number of major co l l ec t ion s i tes 

(121) and the density of the major co l l ec t i on s i t es in the study area 

averages 1 per 16 sq. km. However, the se lect ion of the co l l ec t i on s i tes 

was not random. Select ion was dictated by ease of access (e .g . roads, 

f e r r i e s , lack of fences), i n i t i a l assessment of the s i t e (e.g. non-urban, 

r e l a t i v e l y undisturbed), and time l im i ta t i ons . Select ion was l imi ted by 

the great degree of human a l te ra t ion of the natural vegeation of the subzone. 

It is Acknowledged that these se lect ion biases may prejudice the resu l t ing 

maps. But, i t i s f e l t that the co l lec t ion s i t e maps, based on 121 s i t e s , 



are a reasonable approximation of the actual d is t r ibu t ions and can be used 

as a r e l i ab le foundation for the fo l lowing d iscuss ion. 

Some patterns are apparent from examination of the co l l ec t i on s i t e 

maps (e.g. oceanic pat terns) , some can be deduced by comparison of the 

co l l ec t i on s i t e maps to the reference map and prec ip i ta t ion map, Figures 1 

and 2, (e .g. high elevat ion patterns, western and northern in f r ing ing 

pat terns) , while others show very loca l i zed habitat patterns which are not 

obvious upon examination of the co l lec t ion s i t e maps (e.g. c a l c i c o l e pat

te rns) . 

The open c i r c l e s on the co l lec t ion s i t e maps denote major co l l ec t i on 

s i t e s . Si tes where few co l lec t ions were taken are not marked and, therefore, 

some co l lec t ions are marked occasional ly at locat ions not denoted by a 

c i r c l e . Sometimes s i tes for UBC herbarium species have been added. These 

also occur at locat ions not marked with a c i r c l e . 

A. WIDESPREAD 

Some species are common in the CDFD subzone. Such species have \ 

wide ecological amplitudes, are omnicolous, and/or prefer habitats or sub

s t ra ta that are common in the study area. 

i ) Widespread in the CDFD subzone as well as in adjacent (sub-)zones 

Some species, including Ramalina far inacea, Placopsis gel ida (Figure 

30), Sphaerophorus globosus (Figure 41) , Parmelia s a x a t i l i s (Figure 26), 

Melanel ia g labra tu la , Pe l t igera membranacea (Figure 29), Pilophorus ac icu - 

l a r i s , Leptogium palmatum, Graphis s c r i p t a , Thelotrema lepadinum, and 

Plat ismat ia g lacua, are common throughout the CDFD subzone as well as common 

to f a i r l y common in the adjacent zones studied. Some of these, including 

Melanel ia g labratu la,are both saxicolous and cor t i co lous ; others, while 
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e i ther saxicolous or co r t i co lous , grow on a wide var ie ty of rock types 

( i f saxicolous) or many tree and shrub species ( i f co r t i co lous) . P l a t i s - -

matia glauca, Parmelia su lca ta , and Ramalina farinacea grow, on both con i fe r 

ous and deciduous tree species. Others, l i k e Spherophorus globosus (although 

also l ign ico lous and saxicolous at times) i s pa r t i cu la r l y .common on con i fe rs , 

espec ia l l y Pseudotsuga menz ies i i , a tree species which is very common in the 

study area. S im i la r l y Graphis scr ip ta is very common on Alnus rubra, another 

common tree species. 

Most of these species display no elevat ional r e s t r i c t i o n wi thin the 

CDFD subzone, and are found from sea level maritime s i tes to s i tes at 

various higher e levat ions. Some taxa, including Dermatocarpon ret iculatum, 

Parmelia s t i c t i c a , and Cladina portentosa, are more common at ocean s i tes 

but also occur inland at exposed, sunny locat ions. Most, however, are not 

found in the very exposed ' a l p i n e ' - l i k e habitat which i s rare in the study 

area. 

Many species that are noted to be widespread in the study area and 

adjacent zones, are also widespread in the i r world d i s t r i bu t i ons , t y p i c a l l y 

belonging to one of the circumpolar elements. 

Some species,whi le widespread in the CDFD subzone and adjacent zones, 

do exh ib i t a decrease in the i r luxuriance and/or fe r t i l i t y in a west-to-east 

d i rec t i on . For example, Pilophorus a c i c u l a r i s , while common l o c a l l y , never 

produces the large luxur iant colonies observed on the west side of Vancouver 

Is land. Sphaerophorus globosus (Figure 41) shows a s l i gh t decrease in 

f e r t i l e co l lec t ions towards the east with f e r t i l e co l lec t ions absent in the 

most easter ly loca t ions , the Gulf Is lands. Placopsis gel ida (Figure 30) 

shows a decrease in both luxuriance and f e r t i l i t y as one proceeds eastward 

in the study area. 
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i i ) Widespread in the CDFD subzone but usual ly absent or rare in the  

adjacent (sub-)zones 

Some species are widespread within the study area while they are 

t y p i c a l l y absent or very rare in the adjacent zones on Vancouver Is land. 

Sometimes a decrease in abundance or luxuriance i s shown from east to west. 

Taxa that show th is d i s t r i bu t i on are Lobaria sc rob icu la ta , Xanthoparmelia  

mougeoti i , Evernia prunastr i (Figure 16), Rhizocarpon v i r id ia t rum (Figure 

36), P lat ismat ia h e r r e i , and Lecidea mannii (Figure 20). P lat ismat ia herrei 

overlaps into the adjacent zones but i s not as common there. 

Many of the species in th is group, l i k e group ' A i ' , which are wide

spread in both areas, grow on a wide range of substrata and occur at a l l 

e levat ions. Many of these species show widespread world d i s t r i bu t i ons . 

Others show more l imi ted d is t r ibu t ions (e .g . western North American 

endemic, western North America-Europe d i s junc t ) . 

B. OCEANIC DISTRIBUTIONS 

Although many species exh ib i t oceanic d is t r ibu t ions in the i r overal l 

world d i s t r i bu t i ons , the term oceanic i s used in a more res t r i c ted sense 

here. 

i ) Marine Oceanic 

Several species of the CDFD subzone are very c lose ly t ied to the 

marine environment. These species to lerate or require a large degree of 

s a l i n i t y that i s provided by sea-water. Species are found in the lowest 

part of the supra l i t t o ra l zones or in the higher parts of the l i t t o r a l 

i t s e l f . Arthopyrenia halodytes i s l o c a l l y very common on barnacles and 

to lerates two submersions a day in the sa l t water. Verrucaria maura 
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(Figure 46) forms the black sta in in the lower part of the .supra l i t t o ra l 

zone. Both species are known from only marine s i tes throughout the i r 

extensive world d i s t r i bu t i ons . 

i i ) S t r i c t l y oceanic (but not marine) 

' S t r i c t l y oceanic' i s a grouping used here for those species that are 

found at beach s i tes in the CDFD subzone although many are known from i n 

land locat ions in other parts of t he i r world ranges. These species appear 

higher up in the supra l i t to ra l zone than those belonging in the 'marine 

oceanic 1 subgrouping. Other species common on the seashore are found in the 

'Widespread' group since they are also common in land. 

Some species res t r i c ted to ocean s i tes in the CDFD subzone are at 

(or near) the northern l i m i t of the i r range in North America. Many belong to 

the Ca l i f o rn ia subgroup of the western North American endemic element (e .g. 

Caloplaca l ae ta , Figure 12; C_. bo lac ina, Lecania f ruc t igena, and L_. dudleyi) 

or the Mediterranean subgroup of the western North America-Europe dis junct 

element (e.g. Thelomma mammosum, Figure 43; Lec ide l la subincongrua var. 

elaeochromoides). These species are sometimes found inland in hot Mediter

ranean regions. 

Other spec ies, res t r i c ted l o c a l l y to oceanic s i t e s , show much more 

northern a f f i n i t i e s and perhaps are res t r i c ted to a maritime environment. 

This includes Bacid ia alaskensis (Figure 10), Caloplaca o raph i la , Pannaria  

marit ima, Col 1ema fecundum (Figure 15), Lecania a i p o s p i l a , and Lecanora  

straminea. This group includes both widespread species including the l as t 

two l i s t e d species, which are c i rcumarct ic , as well as more d i s t r i bu t i ona l l y 

l im i ted species. The f i r s t four species l i s t e d above, are current ly 

thought to be res t r i c ted to western North America. 



Several species that are s t r i c t l y oceanic in the CDFD subzone, i n 

cluding SjDiJojriejra Rhizocarpon disporum, Lecidea sulphurea, and 

Rinodina genner i i , are widespread world species and probably are not 

s t r i c t l y oceanic; l i t t l e i s known of t he i r western North American d i s t r i b u 

t ions . 

A l l the species c i ted are saxicolous as an oceanic habitat might 

d ic ta te . There are also a small number of species that are l ign ico lous on 

driftwood and,consequently, res t r i c ted to oceanic s i tes in the CDFD subzone. 

These include Bue l l i a f o s t e r i , Lecanora g ran t i i (which is also sax ico lous) , 

and perhaps Thelomma occidentale. There is also one cor t ico lous species, 

Ramalina menziesi i (Figure 34), that i s predominantly oceanic in the CDFD 

subzone. It is usual ly found on seaside trees or, occasional ly, up to h km 

in land. The co l l ec t i on fur thest inland came from Cowichan Bay where 

R. menziesi i grows on Acer which bounds the estuary. 

i i i ) Hyperoceanic 

The hyperoceanic subgrouping comes c losest to the looser use of the 

term oceanic, and denotes regions of high prec ip i ta t ion and mild c l imate. 

Species which are hyperoceanic in the study area are present, usual ly in 

abundance, on the west coast of Vancouver Island (250+ cm prec ip i ta t ion per 

year) and then, depending on indiv idual l im i t a t i ons , occur eastward to 

varying degrees. They may: 

(a) approach the boundary of the CDFD subzone, but not occur within 

the subzone, e .g . P lat ismat ia norvegica (Figure 31), P_. lacunosa, 

Pilophorus c lavatus, and Lecidea albrofuscescens; 

(b) penetrate into the northern portion of the CDFD subzone which has 

the highest p rec ip i ta t ion in the subzone (see Figure 2 ) , e .g . 

Lpbaria oregana (Figure 22), Parmeliopsis hyperopta (Figure 28), 
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and Icmadophila ericetorum (Figure 18); 

(c) occur at the higher elevat ion s i tes (which t y p i c a l l y have more 

prec ip i ta t ion than the surrounding lowlands) in the CDFD subzone, 

espec ia l l y along the western edge of the subzone, and pr imar i ly 

toward the southern sect ion where highlands, h i l l s , and monadnocks 

are more frequent, e .g. Parmeliopsis ambigua, Lopadium pezizodium, 

Mycoblastus tornoensis (Figure 24), Lecanactis megaspora, and 

Parmelia pseudosulcata, and; 

(d) occur in high humidity microenvironments such as canyons (e.g. 

Pseudocyphel.laria anthraspis in Goldstream Prov inc ia l Park, Figure 

33), alder th ickets (e .g. Menegazzia terebra ta) , north-facing drip 

surfaces (e.g. Baeomyces ru fus ) , and shaded and sheltered drip sur

faces (e.g. Dimerella lu tea) . 

Some hyperoceanic species appear in more than one of the above locat ions 

in the CDFD subzone. Higher elevat ions and the northern part of the subzone 

(lower e leva t ions) , i . e . 'b ' and ' c ' together, is a very common combination. 

Many of the hyperoceanic species are widespread in the i r world d i s 

t r i bu t i ons . However, a large number are also more r e s t r i c t e d , being e i ther 

boreal d is juncts or western North American endemics. 

C. EXPOSED, HIGHER ELEVATION DISTRIBUTIONS 

i ) 'Pseudo-alpine' 
9 

True alpine habitats are not found in the CDFD subzone s ince , by de f in 

i t i o n , the subzone includes only elevat ions below 610 m. However, Mount 

Maxwell on Sal tspr ing Island and Mount Prevost, jus t outside the CDFD subzone 

are both approximately th is elevat ion with exposed, southwest facing summits 

where condit ions in very small pockets (often the edges of very steep and high 



c l i f f s ) approach the extremes general ly found at higher elevat ions or at 

low elevat ions of. more northerly places. Adjacent phanerogam vegetation i s 

typ ica l of the CDFD or CDFW subzones. Many of the l ichen species found 

here are regarded as a rc t i c -a lp ine or alpine in the i r world d i s t r i bu t i ons . 

Examples of l ichens with a 'pseudo-alpine' d i s t r i bu t ion in the CDFD subzone 

include Pseudephebe pubescens (Figure 32), Corn icu lar ia normoerica, 

Rhizocarpon r ipar ium, R. geographicum, Umbi l icar ia havaas i i , Haematomma  

lapponicum, Lobaria 1 irn ' ta, and Lecidea l ap i c i da . 

i i ) Moderately High Elevat ions, Exposed 

Many of the local h i l l s i d e s , monadnocks, and cuesta- l ike ridges have 

t r e e l e s s , rocky, southwest-facing slopes on or near the i r summits which 

contain species not found in s im i la r sax ico lous, exposed habitats at lower 

elevat ions ( i . e . beach s i t e s ) . This f l o ra includes Ochrolechia upsal iensis 

(Figure 23), Rhizocarpon sphaerosporum (Figure 37), Thamnolia vermicular is 

(Figure 42), many of the Umbi l icar ia species (Figure 44 and 45), Cladonia  

u n c i a l i s , Cladonia b e l l i d i f l o r a , and.perhaps Rhizocarpon bolander i . (Scant, 

s t e r i l e co l lec t ions of what i s probably R.. bolanderi have been co l lec ted 

from ocean s i t e s . ) Several of the above species are a rc t i c -a lp ine in the i r 

world d is t r ibu t ions , but the i r presence within the CDFD subzone is too 

widespread at non-alpine s i tes to include them in the 'pseudo-alpine' 

subgroup. Thamnolia vermicu lar is , for example, i s known from a lower slope 

of. Mount Douglas at s l i g h t l y below 100 m. 

D. MESIC-FORESTS 

Many species are found associated with Pseudotsuga fo res ts . Since 

Pseudotsuga i s abundant l o c a l l y these l ichens sometimes approach the 

'Widespread' d i s t r i bu t ion pattern. Those l i s t e d here tend to be uncommon 



or more c lose ly t ied to the mesic forests than are the wider ranging .. 

species, including Plat ismat ia he r re i . Mesic- forest species t y p i c a l l y are 

found inland although they do not s t r i c t l y avoid ocean s i t e s . 

Some l ichen species appear to prefer an open type forest s t ruc ture , 

e .g . Cyphelium inquinans, Chrysdthrix ch lo r ina , Haematomma he r re i , Pannaria  

saubinet i i (actua l ly almost 'Widespread'), Pertusaria leucostoma, P. sub-

ambigens, and Hypocenomyce s c a l a r i s . Other species prefer a more shaded, 

p a r t i a l l y closed forest s t ruc ture , e .g . Parmotrema a r n o l d i i , Lecanora  

demissa(Figure 19), S t i c t a f u l i g i n o s a , S_. 1 imbata, Cetrar ia orbata, 

Ph lyc t is spe i rea, and C a t i l l a r i a columbiana. 

E. DRY, QUERCUS FORESTS DISTRIBUTION 

Many species are found associated with the Quercus groves, both on 

the h i l l s i d e s (which are inter f ingered with the 'Moderately High E levat ion , 

Exposed' subgroup) and at lower elevations in the v i c i n i t y of V i c t o r i a . 

These species are t y p i c a l l y epiphytes of Quercus although some species are 

te r r ico lous or saxicolous in the abundant microhabitats that are associated 

in the h i l l s i d e outcropings with Quercus. Examples of species in th is 

group include Leptogium furfuraceum (Figure 21), Trapel iopsis w a l l r o t h i i , 

Bacid ia r ube l l a , Pannaria leucos t i c to ides , P_. mediterranea, Lobaria ha l l i i , 

Pe l t igera leucophlebia, Physconia enteroxantha, and Collema nigrescens. 

Species with dis junct world d is t r ibu t ions are common in th is group. 

F. CALCICQLE DISTRIBUTION 

Some species in the CDFD subzone and adjacent COFW subzone have a 

s t r i c t requirement for a calcareous substratum. There are only a few 

scat tered, small limestone deposits in the southern part of the study area 

while calcareous sandstones are scattered throughout the area. 



Many of the seashore Lecania species are found frequently on calcareous 

substrata but apparently are not res t r i c ted to them. Others, l i k e Lecidea  

monticola, Protoblastenia incrustans, Gyalecta jenens is , and A s p c i l i a contorta, 

are res t r i c ted to calcareous substrata although to lerant of many types of 

calcareous rock. Placynthium nigrum is res t r i c ted to l imestone. 

G. URBAN, OR URBAN-PREFERRING, DISTRIBUTION 

Some species were more common or only co l lec ted in proximity to urban

ized areas. Candelar ie l la concolor and Xanthoria f a l l a x are both common on 

roadside trees around V i c t o r i a . Candelar ie l la v i t e l l i n a (cor t ico lous form) 

was also more r i ch l y represented near V i c to r i a but was not usual ly on road

side t rees. Calc ico les that e f fec t i ve l y grow on the abundant mortar substrata 

common in the urban environment include Candelar ie l la a u r e l l a , Sarcogyne  

regular is (Figure 40), and Caloplaca ferac iss ima. The f i r s t two species are 

found also in non-urban areas on natura l ly occurring calcareous substrata, 

but not as abundantly as would be expected. 

For the most part the urban f l o ra has been ignored in th is present 

treatment. There may be many more l ichen species that show an urban pattern. 

The species noted are only the obvious ones observed in a very cursory t rea t 

ment. 

H. RARE SPECIES WITH POORLY KNOWN DISTRIBUTIONS 

Many species were co l lec ted only once or twice during th is study, n 

Their d is t r ibu t ions within the CDFD subone remain poorly known. Some appear • 

to be infrequent throughout the i r ent i re d is t r i bu t iona l range while others 

are often more abundant in adjacent zones, jus t in f r ing ing on the CDFD 

subzone. The l a t t e r pattern was not always apparent from the l im i ted exam-
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inat ion of these zones. 

Representative species co l lec ted only once or twice at scattered 

s i tes thoughout the CDFD subzone include Di pidschi stes b isporus, Verrucaria  

prominula, Lecania c y r t e l l a , Phyll iscum demangeonii, Toninia ruginosa, 

Rhizocarpon cinereonigrum, and Gyalideopsis a l n i c o l a . 

Some species are rare since the substratum or spec i f i c habitat is 

uncommon within the study area. These are included in the appropriate 

group despite the i r r a r i t y . 
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PHYTOGEOGRAPHICAL RELATIONSHIPS OF THE LICHEN FLORA 

OF THE COASTAL DOUGLAS-FIR DRY SUBZONE 

•I. Lichen Phytogeography 

It i s not possible to c i t e an introductory paper on l ichen phyto

geography. To provide the foundation for the phytogeographical analysis of 

the local l ichen f l o ra that fol lows an examination of some pert inent points 

and problems in l ichen phytogeography i s provided here. 

A. Introduction and Background 

Lichens, despite the de l ica te balances that a symbiotic re la t ionsh ip 

impl ies , are unusual plants in the i r tolerance of a very wide range of 

habi ta ts . Although often showing d i s t i nc t indiv idual optimum to lerances, 

as a group they to lerate great extremes in temperature, l i g h t , water, 

humidity, nu t r ien ts , and substratum, which accounts for the i r d i s t r i bu t ion 

from the t rop ics to the poles and from the marine i n te r t i da l zone to 

mountain summits. As indiv idual taxa, as also with genera and f am i l i es , 

however, they are not ubiquitous. Indeed, with increased co l l ec t i on in 

poorly known areas and, more s i g n i f i c a n t l y , with modern systematic t rea t 

ment, the d i s t r i bu t ion of l ichen species usual ly show res t r i c ted ranges 

that frequently f a l l , as vascular plants and bryophytes, into recognizeable 

patterns. 

The study of l ichen phytogeography i s jus t in i t s infancy. Although 

several important facts concerning l ichens and the i r d is t r ibu t ions were 

noted comparatively ea r l y , l ichen phytogeography has not developed in 

correspondence with the time elapsed nor has i t kept abreast ;of the geog

raphy in other plant groups. Pr io r to 1965 there are only a few scattered 

papers that mention or discuss the d is t r i bu t ion of l i chens , e .g . Smith 



(1921), Du Rietz (1929b, 1940), Lynge (1933), Degelius (1935), Dahl (1946, 

1954, 1955), and Herre (1910b). Herre (op. c i t . ) noted two facts pert inent 

to the l ichen phytogeography of western North America. He pointed out 

(1) the very high proportion of endemics in the l ichen f l o ra of Ca l i f o rn ia 

and (2) the many species dis junct between western North America and Europe. 

Af ter 1965 many papers were published that discussed l ichen phytogeog

raphy. These included Yoshimura (1968b), Culberson (1972), Kurokawa (1972), 

Thomson (1972), Ahti (1977), Lindsay (1977), Rogers (1977), and Karnefelt 

(1980). It a lso became standard to discuss the phytogeographical elements 

composing f l o r a s , e .g . Krog (1968), Wetmore (1968), and Brodo (1968). 

B. General izat ions in Lichen Phytogeography 

Several tenets have emerged from many of these recent papers concern

ing l ichen phytogeography. These include the fol lowing observations: 

(ti) species reproducing vegetat ively by soredia or i s i d i a have 

I wider d is t r ibu t ions than very s im i la r species that are t y p i c a l l y 

f e r t i l e and lack vegetative propagules; 

(2) l ichens display the same d is t r i bu t ion patterns and dis junct ions as 

other known cryptogams (bryophytes and hepatics) and higher p lants ; 

(3) l i k e the known cryptogams, but unl ike the higher p lan ts , many 

species are very widespread; and, 

(4) l i k e the cryptogams, but unl ike vascular p lan ts , most of the d i s 

junct ions occur at the species level (although v icar iads are known 

as wel l) while in phanerogams dis junct ions are more t y p i c a l l y at 

the genus or family l e v e l . 

Two assumptions are made t y p i c a l l y in many of these papers. It i s assumed 

that : 

(1) l ichens are comparatively very ancient in o r i g i n , are slowly 
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evolving p lants; and, 

(2) since the d is t r i bu t ion patterns of l ichens are the same as phaner

ogams, then the h i s to r i ca l and ecological factors that have pro

duced the l a t t e r must also have produced the l ichen d i s t r i bu t i ons . 

Several of these points bear fur ther d iscuss ion. 

i ) Comparison of dispersal mechanism as inferred from the d i s t r i b u  

t ions of vegetat ively and sexual ly reproducing species 

Phytogeographical discussions often contain comments on the types and 

e f f i c iency of propagules ava i lab le for dispersal of the species involved. 

In l i chens , l i k e many cryptogams but unl ike most phanerogams, both special 

vegetative propagules as well as sexual propagules are produced. A l l these 

structures are rather small and therefore presumeably eas i l y transported. 

In the dry s ta te , l ichen t h a l l i are read i ly broken and tha l lus fragmenta

t ion may also be important in some cases, espec ia l l y in species l i k e 

Thamnolia vermicular is, which lack both types of propagules but are widely 

d is t r ibu ted throughout the world. Species that reproduce vegetat ively 

(that i s by soredia or i s i d i a ) , rare ly produce ascocarps while esorediate/ 

nonis id ia te species are often commonly and abundantly f e r t i l e . However, 

very l i t t l e i s known about the sexual process among l i chens. For symbiotic 

organisms such a mode of dispersal appears handicapped from the beginning 

since the fungal spores are usual ly produced and transported without the 

accompanying phycobiont and must therefore 'chance upon' and re-es tab l ish 

the symbiosis to reach the s tar t ing point of s o r e d i a / i s i d i a . However, many 

f e r t i l e species are widespread, t es t i f y i ng to the effect iveness of the 

method, although some dissemination perhaps could have been accomplished by 

fragmentation. Thomson (1972) suggested,;regarding l ichen spores, that 

" i t would not be expected that these would be produced in such abundance 



i f they were not func t iona l " . 

Pyatt (1973) has discussed the var ie ty of l ichen propagules in l ichens 

while Bai ley (1976) has reviewed the methods of d ispersal and establishment. 

The l a t t e r author pointed out that although 

"the evidence suggests that l ichens have extremely e f f i c i e n t 
i methods of d ispersal . . . we know nothing of the .distance to 

which dispersal i s e f f ec t i ve " . 

It has been demonstrated that a l l these propagules are read i ly transported 

for great distances by wind and shorter distances by water. It has been 

demonstrated by washing b i rds ' feet that they transport soredia short d i s 

tances (Bai ley & James, 1979). This suggests the p o s s i b i l i t y of long d i s 

tance dispersal during the i r migrat ions. However, i t should be noted that 

Cruden (1966) depreciated the p o s s i b i l i t y of birds Jas agents1 of i long- ' .•• 

distance dispersal for plant d is junct ions between North and South America. 

Much more importantly, the v i a b i l i t y of these propagules a f ter transport 

has never been demonstrated. Lindsay (1977) suggested that the greater 

e f f i c iency of soredia for long-distance dispersal i s demonstrated by a com

parison of the f lo ras of two younger, adjacent is lands to continental Ant-, 

a r c t i c a . He reported that sorediate macrolichens were much more common 

than species re ly ing on ascospores or tha l lus fragmentation. He stated 

that the reverse was true for micro l ichens, since very few were sorediate. 

To the contrary Kr is t insson (1972) reported that , of the two i n i t i a l 

crustose colonizers of Surtsey, near Iceland, both were sorediate species. 

Thomson (1972) commented on the overa l l abundance of sexual ly reproducing 

species compared to vegetat ively reproducing species in a r c t i c North Amer

i c a ; Hale (1967) noted the re la t i ve abundance of i s i d i a t e and sorediate 

species in the f l o ra of temperate North America. Lindsay's (1977) compar

ison of the two younger, adjacent is lands a lso showed the comparative 

impoverishment of t h e i r . f l o r a s when compared to continental Antarct ica 
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which i l l u s t r a t e s that the dispersal a b i l i t y of l ichens i s not as e f f i c i e n t 

as is commonly thought. Bai ley (1976) also concluded that dispersal and 

establishment distances for l ichens may be much less than expected. He 

c i ted an unpublished study by R. C. Tapper that suggested Evernia prunastr i 

e f f ec t i ve l y disperses i t s soredia only.30 m and Ramalina far inacea only 

20 m. 

Kurokawa (1972) bel ieved that the wider d is t r ibu t ions of vegetat ively 

reproducing species indicated that s o r e d i a / i s i d i a have an advantage for 

propagation of the species; indeed, . i s id ia te /sored ia te species often have 

wider d is t r ibu t ions that nonis id ia te/esorediate (= often f e r t i l e ) species. 

Degelius (1954), in a study of European Collema, noted that t y p i c a l l y f e r t i l e 

species included those with both wide and l imi ted d is t r ibu t ions while the 

i s i d i a t e species were a l l widely d is t r ibu ted . Hale (1965a) also noted in 

Parmelia.sect ion Amphygmnia (= Parmotrema), that in the typ ica l species 

pair (with one f e r t i l e and the other i t s more-or-less equivalent vegetat ively 

-reproducing species) the nonsorediate species was confined to t rop ica l 

regions and many were res t r i c ted to one continent. The sorediate counterpart 

was more widely d is t r ibu ted into the temperate regions. The same was found 

for some pairs of Hypotrachyna species (Hale, 1975). Since the f e r t i l e 

species i s usual ly considered to be the ' o r i g i n a l ' species, with the veg

e ta t i ve ly reproducing species evolving secondari ly from i t , the 'younger' 

species often has the wider d i s t r i bu t i on . As already s ta ted, Kurokawa (1972) 

interpreted th i s to imply the dispersal advantage of s o r e d i a / i s i d i a over 

ascospores, however, the competative advantage of the l a t t e r diaspores, i in 

almost ident ica l taxa, espec ia l l y in the 'marginal ' areas, is also suggested 

by the evidence. 
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i i ) S i m i l a r i t i e s and di f ferences of l ichen d is t r ibu t ions  

with other plant groups 

Since l ichens respond to factors that af fect a l l l i v i n g organisms, i t 

i s not surpr is ing that the known d is t r ibu t ions of l ichens are s im i la r to 

those of other plant groups. Species of l ichens that require oceanic con

d i t ions to survive and reproduce w i l l be d is t r ibuted mainly in those re

gions where such condit ions p reva i l . Explanations for the d is t r ibu t ions 

are not always obvious since environmental inf luences on d is t r i bu t ion are 

usual ly found to be a complex of in teract ions rather than independent 

actions by one or two fac to rs , as shown by the ecology of marine l ichens 

(Taylor, 1974). A comparison of l ichen d i s t r i bu t i ons , including d is junc

t i ons , with vascular plants (Thorne, 1972) and bryophytes (Schof ield & 

Crum, 1972)shows-great s i m i l a r i t y . However, one point is obvious: l ichens 

have more s i m i l a r i t i e s with bryophytes than with vascular p lants. The 

indiv idual species of l ichens are often very widely d is t r ibu ted both long

i t u d i n a l l y and l a t i t u d i n a l l y . A rc t i c and boreal species in the Northern 

Hemisphere are quite often circumpolar as well as ranging through more than 

one zone, e.g. . a r c t i c - b o r e a l , boreal-temperate, or even arct ic-temperate 

(Ah t i , 1977; Bird et a l . , 1980) although as Ahti (op. c i t . ) stated many of 

the wide ranging species ac tua l l y have a major zone preference where they 

are better developed or more abundant. Add i t iona l ly , some of th is wide 

l a t i t ud ina l range i s the resu l t of poor phytogeographic in te rp re ta t ion , 

i . e . where orographic stat ions of northern elements are at the i r southern 

l im i t s or where maritime stat ions of more southern elements are at the i r 

northern l i m i t s , and are not discerned as such. This wide l a t i t ud ina l 

range of l ichens i s s im i la r to that of bryophytes but not to vascular 

p lants . According to Ahti (1977) the number of circumpolar l ichens i s very 

high and,correspondingly, there i s a " r a r i t y of local or even regional 



endemics, which are common in boreal vascular p lants" . He stated that 

"from the point of view of phytogeography the boreal l ichens may be re lated 

in may respects to other cryptogams notably macrofungi, bryophytes, and 

pteridophytes, rather than phanerogams".. The f l o ra in the v i c i n i t y of 

Inuvik, N.W.T., i s composed of 86% circumpolar species and only 4% North 

American endemics (Bird et a l . , 1980). A laska, which is a la rger , more 

heterogenous unit and also with more southern oceanic inf luences in par t , 

is reported to have 61% circumpolar species and 7% North American endemics 

(Krog, 1968). Ahti (op. c i t . ) suggested that the boreal macrolichen f l o ra 

i s composed of somewhere between 60-70% circumpolar species. S im i la r l y 

Schof ie ld and Crum (1972) reported that most bryophy-tes are widely d i s t r i b 

uted with "more than 60% of the f l o ra of a r c t i c and boreal regions" being 

"made up of the same spec ies" . Schof ie ld (1969), in discussing the f l o ra 

of the Pac i f i c Northwest, stated that there were remarkably few endemic 

species among the boreal bryophytes as most were circumpolar while in con

t ras t the conspicuous boreal phanerogams, the trees and shrubs, were almost 

a l l en t i re l y endemic to North America. 

Among the l i chens , as in other plant groups, decreasing'Jat i tude also 

shows a decrease in the circumpolar element and an increase in endemics and 

d is junct ions. The a r c t i c and boreal biome are almost continuous in the 

Northern Hemisphere because of the closeness of the continents with compar-

t i v e l y uniform environmental condit ions that are to lerated by species with 

rather wide ecological amplitude. However, the temperate zone has vast 

oceans current ly separating the continents as well as geographical barr iers 

that produce great di f ferences in r a i n f a l l ; the. temperate a rea : of 

the Northern Hemisphere forms not one f a i r l y uniform zone l i k e the a r c t i c 

or boreal, but i s long i tud ina l l y dissected into several phytogeoclimatic 

zones. Thus i t is not surpr is ing that among the l ichens of Long Is land, 



New York, there i s a decrease in the circumpolar elements (ca. 52%) or at 

least ones that are present in North America, Europe, and Asia, while 24% 

of the species are endemic to North America. Also not unexpectedly, the 

endemics occur t o t a l l y among Long Is land 's temperate l ichen element while 

the "A rc t i c -Bo rea l " element present in New York i s nearly a l l of circum

polar taxa. 

The d is junct ions shown by l ichens also increase in the temperate zone 

and are the same as those shown in other plant groups. The Japan-eastern 

North America d is junc t ion , made famous by Asa Gray, is also well displayed 

in the l ichens (Yoshimura, 1968b; Culberson, 1972; Kurokawa, 1972) as are 

the other c l a s s i c d is junc t ions , e .g . amphi-At lant ic , amphi -Pac i f ic , western 

North America-Europe d is junc t , b ipo la r , e tc . In the phanerogams these d i s 

junct ions are not usual ly of ident ica l species but of two, c lose ly re lated 

species (v icar iads) or genera. In l i chens , again as in bryophytes, the 

d is junct ions are commonly, although not exc lus i ve ly , of the same species. 

Vicar ious species are known also among l ichens. 

i i i ) The evolut ionary rate in 1ichens; h i s t o r i ca l 1ichen geography 

Many comments have been made inc iden ta l l y concerning the evolut ionary 

rate of l i chens. Because so many of the species are very widespread and 

dis junct ions occur pr imar i ly at the species l e v e l , i t i s assumed that 

speciat ion in l i chens , as a response to the d i f fe rent loca l condi t ions, i s 

less rapid than in phanerogams. Ahti (1977) maintained that the evolut ion

ary rate of the boreal l i chens , as a whole, i s "s low". The abundance of 

species re ly ing on vegetative propagation i s suspected as an important 

factor in delaying spec ia t ion. Lindsay (1977) quoted both Lamb (1970) and 

Rudolph (1967) as noting the Antarc t ic l ichen f l o ra as a whole is evolving 

extremely slowly with genetic recombination being a rare event. However, 
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so l i t t l e has been ca re fu l l y documented concerning the sexual process in 

l i chens , and since conceiveably other processes could also be at work 

(e.g. great p l a s t i c i t y , superior d i spe rsa l , e tc . ) any estimate of the evo

lut ionary rate among l ichens can only be an assumption, no matter how log 

i ca l i t appears. Indeed, Thomson (1963) considered a phylogenetic d i s -

cusion of any l ichen group to be a " f l i gh t of fancy", based t o t a l l y on 

surmises such as the supposed primit iveness and advancement of cer ta in 

morphological characters. • 

The other assumption concerning l ichen geography, that the substant

iated h i s to r i ca l factors that produced phanerogamic d i s t r i bu t i ons , have 

produced modern l ichen d is t r ibu t ions too, i s also unproven. However, Culb

erson (1972) bel ieved that "so s im i l a r in fact are the well documented 

ranges of l ichens to the ranges of vascular plants that the conclusion 

that both resul ted from the same physio-ecological and h i s to r i ca l factors 

i s inescapable". S im i l a r l y Yoshimura (1968b) stated that "s ince the 

d i s t r i bu t ion patterns of Cladonia species are s im i la r to those of angio-

sperms and bryophytes, the centers in which Cladonia species or ig inated 

and from which they dispersed may have been the same in which the angio-

sperms and bryophytes or ig inated and began the i r d i spe rsa l " . Unlike phan

erogams there is no substant ial f o s s i l record nor genetical evidence to 

support or suggest previous l ichen d i s t r i bu t i ons . Smith (1921) stated that 

l ichen f o s s i l records are scanty and of doubtful determination. Smith 

mentioned amber-embedded f o s s i l s that date from the Miocene and include 

Parmelia s a x a t i l i s , Hypogymnia physodes, Graphis s c r i p t a , and Corn icu lar ia  

aculeata (although there i s the suggestion that the determinations are not 

r e l i a b l e , since they are based on tha l lus fragments). She noted that the 

"great ant iqu i ty of l ichens . . . has been adduced from physio logical rather 

than the phytogeographical evidence". Scott (1973) stated that the "great-
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est misfortune for the study of symbiotic evolut ion i s the paucity of fos

s i l i z e d remains that can be c lea r l y categorized as symbiot ic" . Kurokawa 

(.1.972) admitted that "the f o s s i l record i s of l i t t l e help since f o s s i l 

l ichen remains are too few to permit general izat ions about the i r former 

occurrences". He also admitted that "while chromosome studies have been 

giv ing suggestions on evolut ion and d i f fe ren t ia t i on as well as d is t r ibu t ion 

of higher p lants , in comparison we know l i t t l e about chromosome numbers, 

chromosome morphology, or other cy to log ica l aspects of l ichen fungi or 

l ichen a lgae". A discussion of the sexual process in l ichens i s usual ly 

discussed in terms of the knowledge of non-l ichenized fungi . "The steps 

leading to formation of ascocarps and spores in l ichens . . . are very poorly 

known compared with other fungi" (Hale, 1967b). 

Because of the lack of substant iat ing evidence concerning former d i s 

t r ibu t ions , the hypothesizing of the factors that brought about current 

l ichen d is t r ibu t ions are a l l con jectura l . The l i nk ing of phanerogamic 

explanations to s im i l a r l y d is t r ibu ted l ichens i s , at the best , only circum

s t a n t i a l . As Lindsay (1977) noted " in the absence of any f o s s i l record 

for l ichens from the polar regions, any remarks on past d i s t r i bu t ion pat

terns and the i r transformation into modern types may be considered specu

l a t i v e " . . With that warning made he then proceeds to discuss some of 

the possible explanations. On the other hand, other 1ichenologists regard 

th i s speculation as unfeasible. For example Hale (1965a) s ta ted, concern

ing Parmelia subgenus Amphygmnia, 

"Phytogeography of l ichens is ac tua l ly no more than a pres
entation of known d is t r i bu t ion patterns interpreted with 
reference to patterns already establ ished for phanerogams 
and ferns. Higher plants have a f o s s i l record, and there is 
a more or less coherent l i nk between modern and f o s s i l forms. 
Lichens have no f o s s i l record and we know nothing of t he i r 

. evolut ion in geological ages. We w i l l therefore confine our 
discussions here to a summary of the d i s t r i bu t ion pat terns." 



This conservatism is in agreement with one basic p r inc ip le of phytogeog

raphy, namely that "coincidence in range d i s t r i b u t i o n , although cer ta in ly  

suggestive (my emphasis) does not mean that two taxa have s im i la r d ispersal 

h is to r ies - the same form can be produced by d i f fe rent processes" (S to t t , 

1981). 

Some comments w i l l be made here concerning the possible h i s to r i ca l 

phytogeography of the local l ichen f l o r a . As long as the speculat ive 

nature of these remarks is f u l l y understood then the hypotheses involved 

can be of in terest , but not treated as fac ts . In order to remind the reader 

of the speculat ive nature,a l l sources are ca re fu l l y c i t ed . 

C. D i f f i c u l t i e s with adequate d is t r i bu t ion mapping of 1ichens 

While the d i f f i c u l t y caused by the absence of adequate f o s s i l data and 

genetical information in l ichens has hampered l ichen phytogeography, the 

problems encountered in determining present day l ichen d is t r ibu t ions has 

also caused i t to lag f a r behind that of phanerogams. Culberson (1972) 

noted " r e l i a b l e d i s t r i bu t ion maps have been published for very few (only 

hundreds) of the approximately 20,000 recognized species of l ichen fung i " . 

Rel iable species d is t r ibu t ions resu l t from a sound taxonomic basis as well 

as adequate co l l ec t i ng and subsequent publ ishing of the records. As 

Lindsay (1977) remarked "a sound taxonomic basis i s an absolute necessi ty 

before any meaningful discussion can proceed upon biogeographical problems". 

Rogers (1977), in a discussion of desert l i chens , reminded that "un t i l con

s is tent studies have been completed embracing taxa across the wor ld, b io -

geographic findings- must be treated as ten ta t i ve" , 

i ) Lichen taxonomy; name changes 

A sound taxonomic basis i s slowly evolving in l ichenology although 

d i f f i c u l t i e s s t i l l ex is t in th is morphologically s imp l i s t i c group. A com

parative paucity of morphological characters as well as wide p l a s t i c i t y 



has placed emphasis in recent years on the more qua l i ta t i ve chemical char

acters.. Differences of opinion have resulted on the v a l i d i t y of "chemical 

species" with current ly a return to a more conservative view. Once again 

a di f ference of one or more secondary metabolites does not automatical ly 

resu l t in a new species unless correlated with at least a geographic sep

arat ion of the two s t ra ins or, preferably, some morphological di f ference as 

w e l l , even i f only s l i g h t . However, the same conservatism that moderates 

the emphasis of chemical characters has also made i t d i f f i c u l t to reduce 

long-accepted species to subspecies rank. Thus what const i tutes a 'good' 

l ichen species i s s t i l l rather open to indiv idual in terpretat ion among 

1ichenologists. 

The process of estab l ish ing a sound taxonomic basis has produced a 

plethora of name changes in recent years. Keeping up-to-date with the 

nomenclature i s often very d i f f i c u l t . In some cases, large genera have 

been s p l i t into numerous segregate genera.. This i s usual ly only an incon

venience to the phytogeographer. However, for a var ie ty of reasons, 

changes of the species epithet are often necessary resu l t ing in d i f f i c u l 

t i es in equating taxon names between f lo ras published in d i f fe rent years. 

i i ) D i f f i c u l t i e s using monographs 

Ideal ly both a sound taxonomic basis and adequate co l l ec t i ng and pub

l i c a t i o n could be met in modern monographic treatments (Wetmore, 1968). 

However, even among the macrolichens very few genera have been monographed, 

and among those treated many, except for the very smallest genera, are not 

world treatments but t y p i c a l l y of s ingle continents or portions of cont in 

ents. Some monographers work with only the type specimens or a very. l im.it-

ed number: of specimens, thereby not accurately re f l ec t i ng the d is t r i bu t ion 

of taxa. Some monographers while studying many specimens only report s i tes 

http://im.it-
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in very generalized or abbreviated fashion which also gives a fa lse impres

sion of d i s t r i bu t i ons . And,unfortunately, the i r recent taxonomic treatment 

reduces the chances of a recent ly monographed group having a complete 

d i s t r i bu t ion -ana lys i s done in the immediate future. 

i i i ) D i f f i c u l t i e s using f lo ras 

When recent monographs are not ava i l ab le , then d is t r ibu t ions must be 

interpolated u t i l i z i n g regional f l o ras . Many areas lack recent treatments 

or have only par t ia l treatments, i . e . of the macrolichens. One problem, 

of course, is language d i f f i c u l t i e s , e .g . with Russian publ icat ions which 

often are not read i ly ava i lab le and even when ava i lab le not eas i l y u t i l i z e d . 

Even a f ter accepting the iden t i f i ca t i ons of so many d i f ferent workers 

through a very wide range of time periods, there i s the major d i f f i c u l t y of 

using f lo ras to estimate d is t r ibu t ions because of the problem of equating 

the taxonomies. What i s considered a species by one 1ichenologist i s not 

necessar i ly considered at that rank by another. Whether a worker was a 

'Lumper' or a ' s p l i t t e r ' i s not read i ly apparent when skimming species 

l i s t s . It i s remarkable that there is a f a i r l y high degree of conformity 

regarding which taxa deserve recognit ion at the species l e v e l ; some of th is 

undoubtedly resu l ts from conservative i n e r t i a . A very outstanding excep

t ion to the general uniformity of species concept, i s shown in the "Lichen 

f l o ra of the Antarc t ic continent and adjacent is lands" (Dodge, 1973) which 

proposes an extraordinary number of new species and includes very few that 

are widespread. Lindsay (1977) maintained that th is "poor taxonomy, espec

i a l l y of the Antarc t ic species, has hampered discussion of the biogeography 

of cold desert l i c h e n s " . . S i m i l a r l y , the treatment of the Mongolian l ichen 

f l o r a (Magnusson, 1940, 19.446);consists, according to Rogers (1977), of 

"very narrowly circumscribed species" and "probably has great ly in f la ted 
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the l ichen f l o r a of the area" . 

iv) Insuf f ic ien t c o l l e c t i n g ; poorly known regions 

Inadequate co l l ec t i ng and tardy publ icat ion of the data has also sup

pressed the knowledge of 1ichen d i s t r i bu t i ons . Lichens are a comparatively 

'low in te res t ' plant group that has been overlooked or ignored by many gen

eral co l l ec to r s . Thus l ichens have not been as in tens ive ly co l lec ted as 

many other groups. However, i t should be noted that Lindsay (1977) con

sidered co l lec t ions made by non-1ichenologists as "often unrepresentative 

and poor taxonomic mater ia l " . Most world monographs mention regions that 

are inadequately explored with respect to the i r par t i cu la r in te res t . Even 

in the Northern Hemisphere, which i s ' l i cheno log i ca l l y advanced' compared 

to the Southern Hemisphere, very few regions have been in tens ive ly c o l l e c t 

ed. In discussing the boreal l ichen f l o r a , Ahti (1977) noted that many 

areas were s t i l l "very sporadica l ly and s u p e r f i c i a l l y explored" including 

northwestern Russ ia , S iber ia and the Far East, Yukon, northern B r i t i s h 

Columbia, northern A lber ta , Saskatchewan, Manitoba, and the Northwest 

Te r r i t o r i es . He also noted that even in northern Europe, where the boreal 

macrolichens are well known, that the microl ichen f l o ra i s incompletely 

understood. 

The incomplete knowledge has been used to explain some current ly known 

l ichen d is t r ibu t ions as only fragments of t he i r actual d i s t r i bu t i ons , e .g . 

Lindsay (1977) explained an unusual A rc t i c d i s t r i bu t ion in Thomson (1972) 

as possibly an a r t i f a c t of undercol lect ing. In bryophytes, however, d i s 

junct ive d is t r ibu t ions are considered not to be the product of inadequate 

co l l ec t i ng . (Schof ie ld & Crum, 1972). 

Culberson (1972) suggested that the best l ichens to examine phytogeo-

graphica l ly were those that were well-known systemat ica l ly , recent ly s tud ied, 

common in at least part of t he i r range, and large enough to be conspicuous 



and therefore co l lec ted . Very few species meet many of these requirements. 

Even monographic treatments are characterized by the res t r i c t i ons that 

undercol lect ing imposes. For example, Hale (1976b) s ta ted, regarding 

Bulbothr ix , that" "statements made on species abundance and d is t r i bu t ion 

w i l l be tempered by the resul ts of other workers in the fu ture" . Accord

ingly, i t i s not surpr is ing that even the range of the well-known a r c t i c 

macrolichen Dactyl ina ramulosa has been a l tered s i g n i f i c a n t l y with the ; 

study of poorly co l lec ted areas. Lynge (1933) presented and discussed the 

known d is t r i bu t ion of D_. ramulosa of which only the North American portion 

i s reproduced here (see Figure 47). Its apparent absence in most of north

western North America with addi t ional iso la ted ou t l i e rs further south is 

suggestive. Although Lynge (op. c i t . ) was not cer ta in that the low 

in tens i ty of co l l ec t i ng did not preclude i t s presence in the alpine regions 

of the Rocky Mountains to the north of the known dis junct ion he did bel ieve 

the in tens i ty of co l l ec t i ng to the south was su f f i c ien t to rule out i t s 

occurrence in Utah or Colorado. Lynge did emphasize th is d is junct ion by 

comparing i t with the phanerogam Lloydia serot ina and quoting Fernald as 

remarking tha t , 

"The i so la t i on from the A rc t i c and Subarct ic region in the 
Cord i l le ran region far to the south is a very general one, 
th is showing in so large a proportion of cases that I take 
i t to be a natural i s o l a t i o n " . 

However, in the case of Dactyl ina ramulosa the d is junct ion was unquestion

ably an a r t i f a c t of undercol lect ing as i l l u s t r a t e d by comparison with a 

more recent map of i t s d i s t r i bu t ion in North America by Thomson and Bird 

(1978). The same i s true today with the less well-known or less common 

macrolichens as well as for most of the microl ichens. Several well-known 

macrolichens, including Pel t igera c o l l i n a (Ah t i , 1964; Ahti & V i t i ka inen , 

1977), Umbi l icar ia polyphyl la (Ah t i , 1964), Cavernularia hu l ten i i (Ahti 



Figure 47. Comparison of older and recent known d i s t r i b u t i o n of Dactylina  
ramulosa i n North America. A. After Lynge (1933). B. After Thomson and 
Bird (1978). 



& Henssen, 1965), formerly considered to be western North America-Europe 

d is junc ts , are now known to be present although rare in eastern North Amer

i c a . The current ly known d is t r ibu t ions for many l ichen species w i l l be 

a l tered rad i ca l l y with future knowledge. In discussing the boreal l ichen 

f l o r a , Ahti (1977) stated that "the lack of adequate d is t r i bu t ion maps has 

resul ted in contradictory statements about the ranges of many boreal l ichens" 

noting the d i s s i m i l a r i t i e s between the d is t r i bu t ion l i s t s of Makarevich 

(1963), Brodo (1968), and Krog (1968). He went on to suggest that "hence 

many s t a t i s t i c s of l ichen elements are almost worthless". 

D. The value of phytogeographic discussion in l ichens 

In l i gh t of these general d i f f i c u l t i e s with l ichen phytogeography, 

which have been recounted at some length here, i t i s argued that such a 

discussion and s t a t i s t i c s are not worthless as long as the l im i ta t ions are  

f u l l y understood. It is also suggested that although many of the spec i f i cs 

(= s t a t i s t i c s ) w i l l undoubtedly be a l tered with t ime, the general izat ions 

may well remain t rue. This has already happened in the phytogeography of 

phanerogams. For example, the hypothesis of Asa Gray concerning the close 

t i es of eastern North America with Japan was o r i g i n a l l y based upon the 

d is junct ion of many of the same species between the two areas. Although 

most of these are now regarded as separated species in each of the areas of 

d is junct ion the general izat ion has remained t rue; the d is junct ion is now 

based on numerous v icar ious species. Fernald 's hypothesis concerning d i s 

juncts in eastern and western North America has also been a l tered with 

increasing knowledge over the years. Although the number of d is junct ive 

taxa has been reduced great ly , the d is junct ion pers is ts and the genera l iza

t ion is s t i l l accepted that arose from the o r ig ina l data. 

S i m i l a r l y , the s t a t i s t i c s given in the fol lowing treatment of the 

local l ichen f l o ra w i l l undoubtedly a l t e r with time. As further data be-



comes ava i l ab le , species w i l l be t ransferred from one group to another. 

Some w i l l have the i r d is t r ibu t ions expanded with reports from new areas. 

In the l as t few years Cetrar ia merr i11i i and Thelomma mammosum (as Cyphel-

iops is bo lander i ) , both previously considered to be western North American 

endemics, were reported from Europe ( T i b e l l , 1976; KaYnefelt , 1980) and so 

are current ly interpretated as western North American-Europe d is juncts . 

Many other local endemics w i l l undoubtedly be shown to be.amphi-Pacif ic as 

increasing knowledge of eastern Asia becomes ava i lab le . The suspicion:.that 

Pilophorus ac i cu l a r i s was amphi-Pacif ic was confirmed in Jahns (1981). 

P_. c lavatus, o r i g i n a l l y also considered a western North American endemic, 

is knownndw to exhib i t th is d i s t r i bu t i on . • ... The current ly broad d i s 

t r ibu t ions of other species w i l l be reduced when taxonomic treatments . -

recognize portions of them as d i s t i n c t species separating these from the 

very polymorphic, commonly widespread, 'conglomerate' species. Lecanactis  

megaspora, a west coast endemic, was recent ly separated from the more wide

spread L_. amylacea (Brodo, 1976). Thus future research w i l l expose both 

reductions and increases in l ichen d i s t r i bu t i ons . It i s un l i ke ly that the 

two flows w i l l be equal. The exact percentages of the d i f ferent phytogeo-

graphical elements w i l l undoubtedly also change with time. But these data 

are not as worthless as Ahti (1977) suggested since the general izat ions that 

are derived from these s t a t i s t i c s are considerably more stable than the 

s t a t i s t i c s on which they are based. 
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I I . F l o r i s t i c Elements Composing the Lichen Flora of the CDFD Subzone 

The phytogeographic elements composing a f l o ra can be analyzed in 

several ways. Dif ferent c r i t e r i a can be selected to separate and group 

elements based on the desired emphasis. Here the f i r s t c r i t e r i on used i s 

an e l iminat ion of the Southern Hemisphere and a consideration of a species 

d i s t r i bu t i on in the Northern Hemisphere only. Presence in the Southern 

Hemisphere i s considered l a t e r , but to a lesser extent. This emphasis on 

d is t r ibu t ions in the Northern Hemisphere fo l lows, to a large extent, the 

greater knowledge of l ichens in th is hemisphere. The second c r i t e r i on for 

analyzing the elements i s a separation of continuous and d iscont inuous.d is

t r ibu t ions in the Northern Hemisphere. It i s the large d iscont inu i t ies 

that are of in terest here with the smaller d i scon t i nu i t i es , for phytogeo

graphic purposes, considered continuous, pa r t i cu la r l y when thought to be 

within the normal range of d ispersal for that species. 

Of the 448 species included in the local f l o ra only 385 (86%) are 

c l a s s i f i e d s a t i s f a c t o r i l y into elements. Sixty- three species were excluded 

from the ana lys i s , 22 species because they are not ac tua l ly known from the 

CDFD subzone but from adjacent areas and 41 species that do occur in the 

CDFD subzone but could not be assigned s a t i s f a c t o r i l y to an element e i ther 

because of contradictory information or inadequate information. 

For the purposes of the present c l a s s i f i c a t i o n the d is t r ibu t ions of 

indiv idual species were extensively but not exhaustively researched. World 

d is t r ibu t ions were ava i lab le from modern monographs for a few species, but 

most were not. The l a t t e r group was interpolated from regional f lo ras or 

par t ia l monographs, often with previous worker's d is t r ibu t iona l assessments 

taken into considerat ion, i . e . from Krog (1968), Ahti (1964, 1977), Wetmore 

(1968), Brodo (1968), and Thomson (1979). The world d is t r ibu t ions of these 
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ind iv idual species are mentioned within the body of the f l o r a . As exp la in 

ed in the introduct ion to l ichen phytogeography these d is t r ibu t ions should 

be considered as tentat ive to a large extent. Some w i l l . b e al tered by 

future work. 

The resul ts of the phytogeographic analysis of the CDFD subzone are 

presented in Table I I I . Each element i s discussed in d e t a i l . Represent

at ive d is t r ibu t ions have been mapped where the information was ava i l ab le . 

The broader d is t r ibu t ions were extracted d i r e c t l y from the l i t e ra tu re or 

were derived from several d i f ferent sources. The more l o c a l , narrower 

d is t r ibu t ions were constructed from both ava i lab le l i t e ra tu re and specimens 

in the UBC herbarium. A geological time scale is ava i lab le in Table I. 

WITHIN THE NORTHERN HEMISPHERE ONLY (excluding occurrences in the 

Southern Hemisphere) 

A. CONTINUOUS DISTRIBUTIONS (69%) 

As stated e a r l i e r , cont inui ty and d iscont inu i ty are very re la t i ve 

terms. While keeping in mind that a l l d is t r ibu t ions are ac tua l ly d iscon

tinuous-, wi th in the premise that they can be considered continuous within 

the dispersal distance of each species (which is unknown for l i chens ) , then 

most species composing the local l ichen f l o ra have continuous d is t r ibu- . 

t i ons . Species that show continuous d is t r ibu t ions may be fur ther divided . 

into those that completely enc i rc le the north pole and those that are not 

completely circumpolar. Most of the l a t t e r group, that are represented in 

the study area, are North American endemics, and are predominantly western 

North American endemics. In l i chens , continuous d is t r ibu t ions are e i ther 

large and extensive (circumpolar) or considerably smaller and res t r i c ted 

(endemics). D is t r ibut ions of intermediate extent such as the ' " c i r cum- . 

boreal ' but missing in eastern As ia" as noted in 10% of the hepatics of 

http://will.be


Table I I I . F l o r i s t i c elements composing the l i c h e n f l o r a of the CDFD subzone 
i n c l u d i n g t h e i r r e l a t i v e percentages based on the 385 s p e c i e s c l a s s i f i e d . 
I. Within the Northern Hemisphere ( e x c l u d i n g occurrences i n the Southern 
Hemisphere) I I . Within both the Northern and Southern Hemispheres. 

I. Within the Northern Hemisphere ( e x c l u d i n g occurrences i n the 
Southern Hemisphere) 

A. CONTINUOUS DISTRIBUTIONS 

1. Circumpolar (49%) 

a. A r c t i c - a l p i n e or A r c t i c with b o r e a l - o c e a n i c 

e x t e n s i o n s 4 % 

b. B o r e a l 31 % 

c. Temperate 12 % 

d. T r o p i c a l with temperate-oceanic e x t e n s i o n s 2 % 

2. Not cir c u m p o l a r (20%) 

a. A m p h i - P a c i f i c 2 % 

b. North American,, p r i m a r i l y endemics 18 % 

B. DISCONTINUOUS DISTRIBUTIONS (31%) 

1. North America 

a. western NA - e a s t e r n NA 3 % 

2. North America - Europe 

a. western NA - Europe 11 % 

b. western NA - e a s t e r n NA - Europe 7 % 

3. North America - A s i a 

a. western NA - e a s t e r n NA - e a s t e r n A s i a ! j % 

b. western NA - e a s t e r n A s i a ( i n c l u d e d i n 

Am p h i - P a c i f i c ) 

4. North America - Europe - A s i a 

a. western NA - Europe - e a s t e r n A s i a 1*5% 

b. western NA - e a s t e r n NA - Europe -
ea s t e r n A s i a 8 % 

I I . Within both the Northern and Southern Hemispheres 

A. Unknown, as yet, i n the SH 62% 

B. Continuous i n NH plus o c c u r r e n c e ( s ) i n SH 

1. Circumpolar i n NH 31% * 63% '** 

2. North America only i n NH 1% 6% 

C. Discontinuous i n the NH with o c c u r r e n c e ( s ) 
i n SH 6% 19% 

* Percentage of t o t a l s p e c i e s (385) c l a s s i f i e d 
** Percentage w i t h i n that element, i . e . number circumpolar i n NH and a l s o 

o c c u r i n g i n SH / number circumpolar i n NH X 100% 



southwestern B r i t i s h Columbia (Godfrey, 1977b) i s not displayed in l i chens , 

although Plat ismat ia glauca approaches th is pattern. 

1. Circumpolar 

Of the local l ichen species, 49% have circumpolar d i s t r i bu t i ons . With

in the circumpolar subd iv is ion , -most species exhib i t a l a t i t ud ina l prefer

ence, although th is i s t y p i c a l l y very broad among l ichens. For example, a 

species is not usual ly s t r i c t l y boreal, but i s present often also in the 

( low)arct ic or the (north)temperate zone (or both). ; A species appears 

be more charac te r i s t i c of the boreal because of i t s common occurrence, 

abundance, or luxuriance there. 

Most species in the local f l o ra that exh ib i t continuous circumpolar 

d i s t r i bu t ions have boreal a f f i n i t i e s , some have temperate a f f i n i t i e s , whi le 

only a few have t rop ica l or a r c t i c a f f i n i t i e s . 

a. Circumarct ic-alp ine or c i rcumarct ic with boreal-oceanic extensions 

Only 4% of the local CDFD subzone f l o ra have circumarct ic d i s t r i b u 

t ions . Species with th is d i s t r i bu t ion are found north of the tree l i n e , 

i . e . in northern Canada (Arc t i c is lands and continental f r i nge ) , U.S.A. 

(Alaska), U.S.S.R. (S ibe r i a , Novaya Zemlya, northern European Russia) , 

Fennoscandia, Spitsbergen, Iceland, and Greenland. Species showing c i r 

cumarctic d is t r ibu t ions in the Northern Hemisphere occur south of the tree 

l ine ,but at increasingly higher a l t i tudes in the mountains at more southern 

la t i tudes in borea l , temperate, or even t rop ica l regions. In North America 

these species show extensions south in the alpine zones of the Appalachians 

in the east and the Cord i l l e ra (Rocky Mountains, Coastal Mountains, Cas - . 

cades, e tc . ) in the west occas ional ly as far south as Mexico. According to 

Thomson (1972), a lp ine stat ions in the Rocky Mountains are often absent be

tween southern Alberta and Colorado. Examples of l ichens with an a r c t i c -

a lp ine d is t r i bu t ion include Thamnolia vermicular is and Haematomma lapponicum. 



The l a t t e r i s found as far south as Mexico at high elevat ions (see Figure 

48). Occasional ly , cha rc te r i s t i c a r c t i c -a lp i ne species are found even 

l o c a l l y at low elevat ions in edaphical ly su i tab le s i t e s . 

The d is t r i bu t ion of other c ircumarct ic l ichens that occur also south 

of a r c t i c la t i tudes does not f i t s t r i c t l y into an a rc t i c -a lp ine designation 

but i s better described as c i rcumarct ic with southern extensions in oceanic 

areas t y p i c a l l y only as far as boreal l a t i t udes . Occasional ly these 

species are alpine too. Species showing th is d i s t r i bu t ion are sometimes 

cha rac te r i s t i ca l l y coastal species in both the a r c t i c and in the i r southern 

extensions. Examples of l ichen species with th is d i s t r i bu t ion are the sax

icolous Lecanora straminea and Caloplaca ve r rucu l i fe ra . Their known d i s 

t r ibu t ions are extremely fragmentary but both appear to be d is t r ibuted 

southwards from a r c t i c la t i tudes in Europe as far as Scandinavia and Great 

B r i t a in and in western North America as far south as southern B r i t i s h 

Columbia and probably'Washington (Ryan, pers. comm.) and Oregon. Other 

species that are t y p i c a l l y c i rcumarct ic and occur southward,not jus t in the 

alpine, but also oceanic-boreal areas, are Placopsis gel ida (see Figure 49) , 

Sphaerophorus globosus, and Lopadium pezizoideum. The las t two examples 

change the i r substratum being ter r ico lous or muscicolous in the a r c t i c but 

cor t ico lous in the boreal-oceanic regions (It should be mentioned that 

S_. globosus i s sometimes treated as only an a r c t i c species, with the name 

S. tuckermanii being applied to co l lec t ions from oceanic-boreal regions). 

Lamb (1947) described the d i s t r i bu t ion of Placopsis gel ida in the Northern 

Hemisphere as predominantly oceanic although not s t r i c t l y so. Outside the 

a r c t i c i t i s found at sea level in Ireland as i t i s a l s o , l uxu r ian t l y , on 

the west coast of Vancouver Is land. Continental stat ions of ge l ida in 

Europe are a l l at higher e levat ions. Although also at higher elevat ions in 

the coastal mountains of western North America, i t i s absent from the con-
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t i n e n t a l , inland chains of the Co rd i l l e ra . 

Thomson (1972) has suggested that a r c t i c l ichens are "of very, ancient 

o r i g i n , pre-Pleistocene" on the basis that (1) the majority of a r c t i c 

l ichens are circumpolar, (2) there i s such a large number of species 

(2,000+), and (3) since "evolut ion in l ichens proceeds very slowly i t 

scarcely seems possible that th is number has or ig inated in the Pleistocene 

or the post P le is tocene" . Lindsay (1977) also believed that c i rcumarct ic 

l ichens of Northern Hemisphere are very ancient (see b ipo lar discussion 

fo l lowing) . 

Brassard (1971) pointed out that bryophytes endemic to the High 

Nearct ic and occurring in the Canadian High Arc t i c are composed of "very 

well d i f fe ren t ia ted taxa, suggesting old age rather than recent evolut ion" 

wh i le , in comparison, several vascular plants belong to very p l as t i c genera 

and may have evolved more recent ly since Pleistocene times. 

Like the bryophytes, many a r c t i c l ichen species are morphologically 

very d i s t i n c t and often lack many or any, close re l a t i ves . Some are re 

s t r i c ted to the a r c t i c while others are also alpine in the i r d i s t r i bu t i on . 

Masonhalea and Thamnolia are both monotypic genera. Pseudephebe, Asahinea, 

and Dactyl ina are other examples of genera which have two or only a few 

species. 

In contrast to the apparent ancient age of the a r c t i c f l o ra i s the 

knowledge that the a r c t i c biome could not have existed in i t s present 

locat ion before the ear ly Ter t ia ry since f o s s i l records from the Eocene 

show a very well developed forest f l o r a , containing genera now charac ter - ; 

i s t i c of more temperate c l imates, ex is t ing at northerly loca t ions . Foss i l s 

of Taxodium have been co l lec ted near 81° N in the Canadian A rc t i c and 

Sequoia near 78° N in Spitzbergen (Seddon, 1973). It i s theorized that 

the prevalence of th is "Arcto-Ter t iary Geoflora" was coincident with 



Figure 49. World d i s t r i b u t i o n of Placopsis gelida, an example of circumarctic-
alpine with oceanic-boreal extensions. After Lamb (1947), Thomson (1972), and 
various smaller papers. A = known alpine s i t e s . 



Lauras ia , the ancestral continent that broke into North America and Eur

a s i a , once being s i tuated at more southerly l a t i t udes . Laurasia ' ra f ted ' 

slowly northward which caused a gradual displacement of the mesophytic 

Arc to-Ter t iary f l o ra southward, eventual ly into temperate l a t i t udes , a l low

ing for the development of more cold to lerant f l o r a s , ^e.g. con i fe rs , in 

northern locat ions . Hadnac" (1963) suggested that since ta iga covered parts 

of S iber ia in the Miocene-Pliocene, tundra could have been present north 

of t h i s . Indeed, i t i s usual ly accepted that by the Pl iocene,or before 

g lac ia t ion in the Pleistocene, an a r c t i c tundra was present in a form and 

position approximating the modern a r c t i c biome. 

Individual species are thought to have attained circumpolar d i s t r i b u 

t ions before the Ple istocene. Glac iers would have dissected these cont in

uous d is t r ibu t ions into the discontinuous, r e l i c t d is junct ions observed in 

some species today. 

Thomson (1972) suggested, fo l lowing Packer (1971) for phanerogams, 

that a r c t i c l ichens may have "or ig inated in montane tundras" produced by 

the tectonic u p l i f t s of the Miocene in the Rocky Mountains or the mountains 

of eastern S ibe r i a . He envisioned the attainment of circumpolar d i s t r i b u 

t ions as a l a te r development, o r ig ina t ing during the g lac ia l advances and 

retreats of the Pleistocene when the montane species could have invaded 

the low elevat ion tundra of the a r c t i c . 

Lttve and Love (1974)envistoned a s im i la r montane o r ig in of phanerogams 

but place i t s development as e a r l i e r . They suggested that although the low

lands of Laurasia were vegetated by t rop ica l or temperate species, some 

mountainous te r ra in was undoubtedly present. This permitted the se lect ion 

and evolut ion of cold-enduring plants in small and perhaps iso la ted loca

t ions at higher e levat ions. The increasingly colder climate at the lower 

elevat ions associated with Laurasia d r i f t i n g northwards could have permit-



ted these montane-derived species to spread downslope and eventual ly over 

the northern portions of the continents. 

During the Ple is tocene, although the northern hal f of North America 

and Eurasia were extensively g lac ia ted , not a l l northerly locat ions were 

under ice simultaneously during every one of the four or more g lac ia t ions , 

nor during the ent i re time. In western North America unglaciated refugia 

existed in the Alaska-Yukon region, the Queen Charlotte Is lands, and prob

ably the Brooks Peninsula on western Vancouver Island (Godfrey, 1977b). 

Many a r c t i c species thus persisted north of the maximum extent of g l a c i a -

t ion and spread out from these locaions when the g lac iers f i n a l l y receded. 

Other a r c t i c species may well have persisted south of the g lac ie r f ront . 

Just as i t i s theorized in Thomson (1972) and Packer (1971) that a r c t i c 

l ichens as a general group evolved at higher elevat ions at more southerly 

la t i tudes and subsequently moved northwards with cool ing during the 

Pl iocene, the opposite s i tua t ion i s commonly used to explain a r c t i c l ichens 

occurring south of a r c t i c l a t i t udes . A rc t i c l ichens are thought to ihave 

moved southward during the g lac ia l advances of the Pleistocene and sub

sequently to higher elevations where ava i lab le (Rocky Mountains and 

northern Appalachians in North America) in those southerly la t i tudes as 

the g lac iers retreated and the cl imate ameliorated at the low elevat ions. 

This places emphasis on stepwise migration rather than the chance occur

rence of long-distance d i spersa l . 

b. Circumboreal in the Northern Hemisphre (31%) 

Lichens of the CDFD subzone with a circumboreal d i s t r ibu t ion compose 

31% of the tota l f l o r a . This i s both the largest circumpolar group as well 

as the largest phytogeographical element in the local f l o ra despite the 

fact that the local study area does not f a l l within the boreal biome in 

the s t r i c t sense. While the boreal zone forms an almost continuous band, 



about 1,000 km wide across northern North America and Euras ia , in North 

America th i s zone extends much fur ther south in eastern Canada including 

Newfoundland and a l l but southern Quebec, Ontar io, and Manitoba and then 

gradually fur ther north in the P ra i r i e provinces unt i l i t only touches 

the more norther ly (espec ia l ly northeast) parts of B r i t i s h Columbia (see 

Figure 2 in Larsen, 1980). However, the mountainous nature of western 

North America coincides with a vegetational domination of coni fers south 

to northern Ca l i f o rn i a j us t as the true boreal i s also dominated by con

i f e r s . Ahti (1977), in considering boreal l ichens, showed a much more 

southerly boundary at approximately 49 b N and included •western and north

ern Vancouver Island but excluded the present study area. Examples of 

l ichen species with a circumboreal d i s t r i bu t ion in the Northern Hemisphere 

include many of the larger te r r ico lous macrolichens such as Cladonia 

{C_. g r a c i l i s , £. squamosa, £. pyxidata, £. phyl lophora), Cladina (C.. rang- 

i f e r i n a , see Figure 50), Pe l t igera (P_. aphthosa, P. canina, ,P. spuria) and 

cor t ico lous macrolichens such as Melanelia exasperatula (see Figure 51). 

Also included are crustose species such as Polysporina simplex, Psoroma  

hypnorum, Rhizocarpon obscuratum, Lecanora a t ra , and Hui1ia c rus tu la ta . 

Like c i rcumarct ic species, the circumboreal species occur southward in 

the mountainous regions, the i r elevat ion of occurrence increasing with 

decreasing la t i t ude . In North America th is includes the Appalachians in 

the east and the Cord i l l e ra in the west. 

The or ig ins of the boreal l ichen f l o ra are unknown although since the 

boreal zone corresponds almost exact ly to the region covered by ice during 

the g lac ia t ion i t i s obvious i t did not evolve recent ly in s i t u . Larsen 

(1980) stated that the boreal f lo ras as a whole (= vascular plants) prob

ably developed throughout the Te r t i a ry , although the f o s s i l record i s fa r 

from c l ea r , from various elements present in the Arcto-Ter t iary Geoflora 



Figure 50. World d i s t r i b u t i o n of Cladina rangiferina, an example of circumboreal 
i n the Northern Hemisphere. From Ahti (1961). A = known alpine s i t e s 

= regions of abundance 
co 
on 



Figure 51. World d i s t r i b u t i o n of Melanelia exasperatula, an example of circumboreal. 
in the Northern Hemisphere. After Esslinger (1977) with additions from Krog (1968), 
Thomson (1979), Alstrup (1982). 
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consis t ing of both deciduous trees and coni fers that f lour ished in the 

warmer climate, of the circumpolar a r c t i c region. The c l imat ic de ter io r 

at ion that occurred in the la te Ter t ia ry , espec ia l l y the Pl iocene, and the 

subsequent c l imat ic reversals that produced several g lac ia t ions caused a 

s i f t i n g out of the various species that could to lerate the harsher environ

ment, and the eventual arrangement into what we are fam i l i a r with as the 

boreal f l o r a . Larsen (1980) suggested that most boreal species "weathered 

out" the g lac ia t ions to the south of the maximum extent of the g lac iers 

while most a r c t i c species survived in northern, unglaciated re fug ia . Since 

the las t g lac ia l retreat began only 13,000 years ago and some northern 

regions became avai lab le for co lonizat ion as recent as about 7,000 years 

ago, the invasion of f l o ra has been very rap id . 

Another theory postulated a much longer associat ion of boreal-type 

vegetat ion. Daubenmire (1978) noted tha t , on the very northern continental 

fringe of the Northern Hemisphere and some a rc t i c i s l ands , a very depauperate 

f l o r a existed even in the Eocene which, although made up of taxa also 

present in the adjacent Arcto-Ter t iary Geof lora, was segregated as the 

"Subarct ic Forest" (on the basis of i t s present l oca t ion ) . More commonly, 

a boreal-type coni fer forest i s thought to have been present further south 

in montane regions. ..It cons is ted, in par t , of species from the surrounding 

Arcto-Ter t iary Geoflora of the lowlands at least by Miocene times (Kornas, 

1972). However, the presence of a broad, northern boreal zone (more d i s 

t i nc t than the above-mentioned Subarct ic Forest) i s not bel ieved to have 

been present unt i l the Pliocene when continental cool ing forced a south

ward displacement of most members, espec ia l l y the broad- leafed, heat-

requir ing taxa in the Arcto-Ter t iary Geof lora. The boreal zone was c i r 

cumpolar preceding the Pleistocene and although fol lowing displacement, 

d i ssec t i on , and loca l ex t inc t ion by g lac ia t ion of some members and being 



somewhat reg ional ly iso la ted today, many taxa are again circumpolar. The 

comparatively high number of circumboreal taxa compared to circumtemperate 

taxa is in part a d i rec t resu l t of the recent and current circumpolar 

connections of the circumboreal taxa compared to the connections of the 

circumtemperate taxa which were severed some time ago. 

Ahti (1977) pointed out that apomictic species were very common among 

the boreal l i chens , espec ia l l y the fo l i ose macro!ichens. They are very 

uniform morphological ly, lack much ecotypic d i f f e r e n t i a t i o n , and are 

usual ly considered secondari ly evolved species with the primary species 

interpreted as Ter t iary r e l i c s now confined to (oceanic) temperate regions. 

Their success in the boreal zone i s perhaps ch ie f l y a resu l t of the short 

time since g lac ia t ions and the i r quick mode of reproduction. 

c. Circumtemperate in the Northern Hemisphere (12%) 

Lichens with a circumtemperate d i s t r i bu t ion compose 12% of the loca l 

f l o r a . Within the temperate la t i tudes in the Northern Hemisphere there is 

not as continuous an environmental zone around the pole as ex is ts in the 

boreal and the a r c t i c . Species with circumtemperate d is t r ibu t ions require 

very broad ecological to lerances. Most species, even when apparently c i r 

cumtemperate, ac tua l ly may exhib i t a preference, espec ia l l y an oceanic 

preference, such that the i r presence within the North American continent 

is often very sporadic. Other species with a more pronounced absence from 

these continental areas are grouped under discontinuous d i s t r i bu t i ons , in 

par t i cu la r the western North America-eastern North America-Europe-eastern 

Asia (wNA-eNA-E-eA) d is junc t ion . Extensions further north into oceanic 

boreal regions are f a i r l y common, otherwise the northern boundary of the 

temperate zone in North America corresponds roughly with the U.S.A.-Canada 

border. 



Examples of l ichens that show a circumtemperate d i s t r i bu t ion in the 

Northern Hemisphere include Lecidea fuscoat ra , Candelaria concolor, 

Lecanora mural i s (see Figure 52) , Arthonia rad ia ta , and Arthopyrenia  

b i formis. A large number of the species c l a s s i f i e d as circumtemperate 

are crustose species. Correspondingly, a large number of the discontinuous 

wNA-eNA-E-eA species are fo l i ose or f ru t icose species. This suggests that 

micro!ichens e i ther have wider tolerances than macrolichens in the temper

ate zone or that the wider d is t r ibu t ions resu l t from too generous an in te r 

pretation of incomplete d is t r i bu t iona l data.' This appl ies espec ia l l y to r 

mi crol. i chens. 

Circumtemperate species often have the i r d i s t r i bu t ions described as 

cosmopolitan espec ia l l y i f they in f r inge upon the t rop ica l la t i tudes at 

higher elevat ions or boreal la t i tudes in oceanic regions. No l ichen 

species ( in sp i te of very wide to lerances) , are able to to lera te the wide 

extremes that occur throughout the world. The term cosmopolitan has some

times been appl ied to taxa ac tua l ly found on a l l cont inents, but as 

Daubenmire (1978) pointed out , except possib ly for some bac te r i a , "no 

higher organism has su f f i c i en t ecologic amplitude to be cosmopolitan". 

Circumtemperate species are probably derived from the warm-preferring 

(or perhaps f ros t - in to le ran t ) members of the Arcto-Ter t iary Geoflora. 

(See Discontinuous Dis t r ibut ions for a discussion of these a f f i n i t i e s . ) 

d. Circumtropical with temperate-oceanic extensions in the  

Northern Hemisphere (2%) 

Only a very small portion of the local l ichen f l o ra displays a circum

t rop ica l d i s t r i bu t ion with temperate-oceanic extensions (2%). For the 

most par t , the actual d is t r ibu t ions of the species involved are only part

i a l l y known and there are some indicat ions that these may not be t ru l y 



Figure 52. World d i s t r i b u t i o n of Lecanora muralis, an example of circumtemperate 
in the Northern Hemisphere. From Seaward (1977). Shaded area = main d i s t r i b u t i o n ; 

• = isolated o u t l i e r s . 



t rop ica l in d i s t r i bu t ion since occurrences are often at higher elevat ions 

in the t r op i cs , descending to sea level only at oceanic regions in the tem

perate zone. Examples of l ichen species that appear to have mainly circum-

t rop ica l d is t r ibu t ions are Hypotrachyna sinuosa, Pseudocyphellaria crocata, 

and S t i c ta weigel i r • 

Derivation of th is element may be from the Neo-Tropical Geoflora that 

in Ter t iary times extended coasta l ly as far north as Alaska in western 

North America. This is probably true for genera l i ke Hypotrachyna which 

i s concentrated today in t rop ica l regions, a lbe i t t y p i c a l l y at montane 

l o c a l i t i e s . Pseudocyphellaria and S t i c t a , however, are both genera concen

trated in the Southern Hemisphere and the i r presence in the Northern Hem

isphere i s possibly more recent. 

Direct exchange between (sub- t ropica l ) A s i a , Ind ia , and A f r i ca was 

possible unt i l the la te Ter t iary when the desert environment of Asia Minor 

developed. South America had separated e a r l i e r from A f r i ca in the ear ly 

Cretaceous. Raven (1972) considered many phanerogam genera common to 

South America and A f r i ca to be younger than the Cretaceous and younger 

than the period immediately fo l lowing "when the two continents were 

r e l a t i v e l y near and p a r t i a l l y connected by i s lands" . Some genera, at 

l eas t , are believed :to.have evolved in South America and then spread to 

A f r i ca by recent long-distance d i spe rsa l . 

2. Not Completely Circumpolar, But Continuous 

a. Amphi-Pacif ic (2%) 

Species with amphi-Paci f ic d is t r ibu t ions compose only.2% of the local 

f l o r a . This low proportion resu l ts in part from ignorance of the l ichen 

f l o ra of eastern Asia and western North America. Some of the species now 

considered to be western North American endemics, espec ia l l y those 



832 

that extend north into Alaska, w i l l be found ul t imately in eastern As ia . 

For example, Psora novomexicana was o r i g i n a l l y thought to be a southwestern 

North American endemic but recent ly i t has proven to be synonymous with 

P_. nipponica (which has p r i o r i t y ) . The amphi-Paci f ic element, as treated 

here, may contain some dis junct species (those that are absent in the 

northern part of the Pac i f i c but present in B r i t i s h Columbia or Washington 

and again in Japan). • Knowledge of these species i s so fragmentary that 

th is separation cannot be attempted at th is time. Pilophorus ac i cu l a r i s 

o r i g i n a l l y appeared to have a discontinuous d i s t r i bu t i on on e i ther side of 

the P a c i f i c Ocean, but recent ly i t has proven to be amphi-Paci f ic . It 

occurs from Ca l i f o rn i a north to Alaska including the Aleut ian Is lands, 

Japan, and China (Jahns, 1981). The previously mentioned Psora nipponica 

current ly appears to have a d is junct d i s t r i bu t i on . It occurs extensively 

throughout the southwestern United States and north into southern B r i t i s h 

Columbia and then in Japan; i t i s not yet known from northern B r i t i s h 

Columbia or Alaska. Stereocaulon s t e r i l e has a continuous amphi-Paci f ic 

d i s t r i bu t i on . It ranges widely in western North America and occurs in 

eastern Asia only in Kamchatka (see Figure 53). 

In a report on the bryophytes common to both Japan and B r i t i s h Columbia 

Schof ie ld (1965) l i s t e d many mosses as wel l as some hepatics and phanero

gams that have a continuous or fragmented amphi-Pacif ic d i s t r i bu t i on . The 

hepatic f l o ra of southwestern B r i t i s h Columbia has a much larger percentage 

(9%) of i t s species with eastern Asian a f f i n i t i e s (Godfrey, 1977b). It i s 

suggested that species current ly showing amphi-Paci f ic d is t r ibu t ions 

(continuous or fragmented) have heterogenous or ig ins that resulted from a 

temperate amphi-Paci f ic Ter t iary f l o ra or the remnants of a circumboreal 

Ter t iary f l o r a . There i s also the p o s s i b i l i t y that the i r pre-Pleistocene 

d is t r ibu t ions may have been only eastern Asia or only western North Amer-



Figure 53. World d i s t r i b u t i o n of Stereocaulon s t e r i l e , an example of amphi-Pacific. 
From Lamb (1973). 



i ca , espec ia l l y those with jus t northern encroachments on the opposite 

cont inent, e .g . Stereocaulon s t e r i l e . Many amphi-Paci f ic species survived 

the g lac ia t ion in Pac i f i c North America south of the maximum extent of the 

g lac iers while others may have persisted in unglaciated portions of Alaska 

(or the Yukon) or in refugia scattered at high elevat ions or coastal 

regions of B r i t i s h Columbia and Alaska (Schof ie ld , op. c i t . ) such as the 

coastal headlands on the western side of the Queen Charlotte Islands. 

Species with continuous amphi-Pacif ic d is t r ibu t ions that once had 

circumboreal Ter t iary d is t r ibu t ions are c lose ly re lated to some species 

which now have dis junct d i s t r i bu t i ons , espec ia l l y those which are western 

North America-eastern North America-eastern Asia (wNA-eNA-eA) d is juncts . 

Reduction of the ranges of the former was jus t more complete than those of 

the l a t t e r although l ichens with a wNA-eNA-eA dis junct d is t r ibu t ion are 

quite often rare and/or are res t r i c ted in eastern North America. 

Iwatsuki (1972) has suggested that bryophytes with wNA-eA d i s t r i b u 

t ions (with the eastern Asia l o c a l i t y being Japan) d i f f e r both in or ig ins 

and age from the c l a s s i c a l eastern North America-Japan d is junc t ion . The 

amphi-Paci f ic group probably arose from borea l , perhaps circumpolar 

elements while the eastern North America-Japan group arose from temperate 

or t rop ica l elements. Add i t iona l ly , the larger number of v icar iad pairs 

with the eNA-Japan d is t r i bu t ion indicate i t s "older re la t ionsh ip" or cor

respondingly a younger age for the amphi-Paci f ic group. 

Although eastern Asia and North America are separated by the Bering 

Sea, th is i s not necessar i ly the bar r ie r to amphi-Paci f ic d is t r ibu t ions i t 

might seem. A drop of about 50 m in sea level can, and has in the past, 

exposed a connecting land bridge. This region, Ber ing ia , was above sea 

level throughout most of the.ear ly and middle Ter t iary and part of the la te 

Ter t ia ry . Again in the Pleistocene " a ser ies of major worldwide c l imat ic 



f luctuat ions that repeatedly produced large g lac iers in land areas and 

concomitant f luctuat ions in sea l e v e l " exposed the bridge on several occa

sions (Hopkins, 1967). It has been suggested also that the s t r i c t l y 

oceanic amphi-Pacif ic species did not use the Bering land bridge to achieve 

the i r d is t r ibu t ions but instead spread east (or west) stepwise along the 

Aleut ian Island arch ipe l igo , further to the south (Schof ie ld , 1969). 

b. North America, pr imar i ly endemics (18%) 

Most species in the local f l o ra that show continuous d is t r ibu t ions 

within the Northern Hemisphere and are found in North America are western 

North American endemics. (The three species that are not endemics are 

d is junct to South America in the Southern Hemisphere). 

Western North American endemics form a heterogenous assemblage. At 

least three groups are d is t inguishable by the i r s l i g h t l y d i f ferent d i s t r i 

butions within western North America although there are many intergrada-. 

t ions and, indeed, the groups are not sharply separated. In some respects 

the groupings are ecological with the overal l d is t r ibu t ions being very sim

i l a r , but regions of highest concentrations d i f fe ren t . 

i ) Ca l i f o rn ia Group 

One group, with perhaps the most res t r i c ted d i s t r i b u t i o n , i s d i s t i n c t l y 

more southern, being concentrated in the warm, dry coastal areas of Ca l 

i f o rn i a and ranging northward on the west side of the Cascades by passing 

inland in the Willamette Val ley of Oregon to the Puget Sound region of 

Washington and f i n a l l y reaching the i r most northerly extension in south

western B r i t i s h Columbia, espec ia l l y eastern Vancouver Island and the Gulf 

Is lands. Some, however, do extend as far north as southern coastal Alaska. 

Loca l i t i es in Ca l i f o rn ia can be inland and at moderate elevations or 

coas ta l , but in B r i t i s h Columbia or Alaska they are res t r i c t ed t y p i c a l l y 



to maritime s i tes or at least low elevat ions near the sea. Examples of 

species which appear to be at the i r northern l im i t in the study area in-, 

elude Ramalina subleptocarpha (see Figure 54), Caloplaca l ae ta , and 

C_. bolacina. However, knowledge of western North American endemics is very 

incomplete and these species may well range further north or at least fu r 

ther north in Georgia S t r a i t . Ramalina menziesi i (see Figure 56), which 

probably belongs in th is group, although i t has been co l lec ted on the west 

side of Vancouver Is land, occurs as far north as Juneau, Alaska (Krog, 

1968) and Arthopyrenia plumbaria (see Figure 55) as far north as the Queen 

Charlotte Islands. 

In a discussion of the phytogeography of the bryophytes and vascular 

plants of northwestern North America Schof ie ld (1969) named th is group 

"Ca l i f o rn ian " and described i t as very d i s t i n c t i v e , occupying. . . 

"the so-ca l led 'Mediterranean' c l imat ic portion of Southern 
Vancouver Is land, the is lands of the southern S t r a i t of 
Georgia and the headlands of the adjacent mainland. The 
species occupy s i tes that are edaphical ly s im i la r to those 
occupied by the same taxa further south to Ca l i fo rn ia in 
more conspicuously Mediterranean c l imates, and where they 
are more widespread. A l l species are res t r i c ted to west 
of the Cascade Mountains, occupy d r ie r s i t e s , but are not 
marit ime". 

Schof ie ld pointed out that other elements besides western North American 

endemics have th is Ca l i f o rn ia d i s t r i bu t ion pattern in western North America, 

s p e c i f i c i a l l y species that are found in other regions with Mediterranean 

c l imates. Among the l ichens th is i s known only among species dis junct to 

the Mediterranean region of Europe. 

Some species previously considered to be western North American en

demics, including some from th is Ca l i f o rn ia group, are now known also from 

Europe. (See wNA-E dis juncts for addi t ional comments.) 

The unusual l ichen f l o ra of Ca l i f o rn ia has long been recognized and 

commented on (Herre, 1910b; Weber, 1967). Indeed, Ca l i f o rn ia has been 





Figure 56. World d i s t r i b u t i o n of Ramalina menziesii, 
an example of western North American endemic. 
After UBC herbarium, Krog (1968), Howard (1950). 



noted as possessing an extraordinary number of endemic species among a l l 

plant groups. Endemics among the phanerograms have been extensively 

studied and shown to be both paleoendemics and neoendemics. The r e l i c t s 

are substantiated by widespread f o s s i l f inds showing previously more ex

tensive d is t r ibu t ions and are also suggested by morphologically iso la ted 

taxa lacking close local r e l a t i ves . Re la t ive ly young endemics have been 

demonstrated from cytogenetic evidence and'again suggested by taxa with 

small d is t r ibu t ions with "ecological and morphological re la t ionships to 

s im i la r species in the area" (Lewis, 1972). Lewis (op. c i t . ) stated that 

the d i ve rs i t y of the Ca l i f o rn ia f l o ra is "associated with extreme d i f f e r 

ences in topography and c l imate, di f ferences that frequently occur within 

very short d is tances" . A deta i led study of phanerogam endemics in C a l 

i f o rn i a by Stebbins and Major (1965) indicated t h a t . . . 

" . . . i n regions with ample moisture, as well as regions 
with a marked def ic iency of moisture, f lo ras are l i k e l y 
to be r e l a t i v e l y s tab le , and most of the endemic species 
are ancient or at least not recent. This . is due to the 
fact that most of the c l imat ic sh i f t s which occur during 
geological periods of time and which a f fec t moisture 
a v a i l a b i l i t y w i l l keep the cl imate within the range of 
tolerance of the resident spec ies, and w i l l al low them 
to pers is t in the same area with l i t t l e or no change in 
t he i r genetic make-up..." 

Lewis (1972) has pointed out that the diverse phanerogam f l o ra in 

Ca l i f o rn ia as a whole, not jus t the endemics, " i s associated with extreme 

di f ferences in topography and c l imate, di f ferences that frequently occur 

within very short distances" resu l t ing in very steep ecological gradients. 

The whole of western North America is characterized by i t s mountainous 

te r ra in composed of many separate ser ies of chains varying in age, height, 

and parent mater ia ls . These include the S ier ra Nevada, Cascades, Olympics, 

Pu rce l l s , S e l k i r k s , and others. In considering the mountains of West 

A f r i ca in par t icu lar ,bu t also others in general , Morton (1972) remarked 



that in mountainous environments competition is at a minimum, open habitats 

are often abundant, and environmental extremes often occur over a short 

spat ia l d istance. This resul ted in "evolut ionary forces" being "concen

trated and focused ; on a smaller number of biota in simpler communities" and 

hence the "o r ig in and survival of new biotypes i s encouraged" (Morton, 1972) 

The time of the o r ig in of th is l ichen Cal i forn ian group i s unknown. 

Weber (1967) noted that "the pattern of North American endemism" suggested 

that these species were at least of Ter t iary age. The or ig ins of many of 

the phanerogams of the Cal i fo rn ian group may l i e with the "Madro-Tertiary 

Georf lora" that arose in uplands in the Ter t iary or even the la te Cretaceous 

in the southern Rocky Mountains and nearby Mexico between a "broad- leaf , 

evergreen Neotropical Ter t iary Geoflora" in the southern hal f of the North 

American continent and a "temperate, mixed deciduous-conifer Arc to-Ter t iary 

Geoflora" in the northern hal f of the continent (Tidwell et a l . , 1972). 

The Madro-Tertiary Geoflora evolved from a warm-temperate to subtropical 

f l o r a related pr imar i ly to the "sh i f t i ng c l imat i c condit ions ( s p e c i f i c a l l y 

increasing a r i d i t y ) . . . r e s u l t i n g from the many orogenies that occurred in 

the American west". Some of these drought res is tant taxa would have been 

able to survive the summer-dry and winter-wet regime of a Meditarranean 

cl imate present in the zone between the humid subtropical cl imate and 

temperate cl imate to the west along the coast. Madro-Tertiary populations 

are thought to have been present in Baja Ca l i f o rn ia (as well as more 

northerly but cont inenta l ly) in pre-Eocene times (Tidwell et a l . , op. c i t . ) . 

As the ocean retreated which then covered much of western C a l i f o r n i a , 

Oregon, and Washington, they may have moved north (or west from the cont in

ental loca t ions) . By the Miocene these taxa were spread extensively . 

throughout southern Ca l i f o rn i a . Raven (1971) suggested that a l though. . . 



"Mediterranean climates have been more or less res t r i c ted 
to the i r present areas for as long as the continents have 
been in the i r present p o s i t i o n s . . . they were presumably 
displaced poleward when the t rop ics occupied a larger area 
than they do at present in the Cretaceous and ear ly Ter t i a ry " . 

Presumably th is would have placed the Ca l i fo rn ia group much c loser to i t s 

current northern extension in the study area. Yet these Madro-Tertiary 

elements were evolving at that time in the highlands of the southwestern 

United States and Mexico. They would have been confined in the i n te r i o r 

un t i l a f ter the humid t rop ica l cl imate present then on the western coast 

was displaced southward and replaced by the current Mediterranean cl imate. 

The Madro-Tertiary species could then have moved to the coast. 

It must be mentioned that Wolfe (1969) disputed the "so -ca l led Madro-

Ter t iary element" as well as the general ized concept and timing of Geo-

f l o ras in general and the Arcto-Ter t iary Geoflora in pa r t i cu la r . He pointed 

out that although many genera typ ica l of the Madro-Tertiary element were 

an important part of the f l o r a and were res t r i c ted to Nevada in the la te 

Miocene, they could not have had a southern o r ig in since many show ear ly 

Miocene f o s s i l s in northwestern North America which indicates that they 

were "derived from a mesic forest of the Pac i f i c Northwest". As the 

summer-dry cl imate again began to prevai l at the close of the Miocene in 

the northwest, the "Madro-Tertiary" species may have re-entered the area 

at that time. 

Therefore, th is Cal i fo rn ian group may or may not have been present 

l o c a l l y before the Ple istocene. The Ca l i fo rn ia group was undoubtedly 

present in the warmer regions found in the southern part of t he i r 

range before g lac ia t i on . However, even in Ca l i f o rn ia the group 

may have temporari ly l e f t the more coastal areas during the Pleistocene 

since i t i s postulated that r a i n f a l l was much more abundant then 



and d is t r ibu ted throughout the year at that time while the intermountain 

region was s t i l l "somewhat semi-ar id" (Tidwell et a l . , 1972). Expansion 

into the study area, the northernmost locat ion for many of the species, 

followed g lac ia t ion with extension "northward from Ca l i f o rn ia or Oregon 

to southern B r i t i s h Columbia during the Hypsithermal In terva l " in a cont in

uous d i s t r i bu t ion with the subsequent cool ing of the c l imate, leaving only 

scattered fragments in su i tab le microenvironments (Schof ie ld , 1969). The 

occurrence of the warmer Hypsithermal In te rva l , however, has been question

ed at least for coast B r i t i s h Columbia (Mathewes, 1973). A l te rna t i ve l y , 

the norther ly extension of the Ca l i f o rn ia group may have been achieved by 

rad ica l or stepwise long-distance d i spe rsa l , producing iso la ted ou t l i e rs in 

"edaphical ly su i tab le s i t e s " as in the rainshadow of the Olympic Mountains 

(Schof ie ld , op. c i t . ) . 

i i ) P a c i f i c Northwest Group (Wet and Dry Subgroups) 

A second group of endemics appear to be composed of lowland species but 

those that possess a much more northerly and easter ly maximum range and are 

not concentrated in or t y p i c a l l y penetrate as far into Ca l i f o rn ia as the 

Ca l i f o rn ia group. Their area of concentration occurs further north in 

southern B r i t i s h Columbia and Washington. Their d is t ibu t ion may be descr ib

ed roughly as a bulge in the P a c i f i c Northwest region passing as far east 

as Montana and Idaho and then thinning out as two narrow bands with one 

band going south coas ta l l y and/or as two narrow bands with one going south 

coas ta l l y and/or on the west side of the Cascades to Ca l i f o rn ia and the 

other occurring north into Alaska along the coast. Their range is t y p i c a l l y 

continuous from Ca l i f o rn ia north to Alaska while the more eastern l o c a l i t i e s 

are often dis junct (but treated here as continuous since the dis junct ions 

are comparatively smal l ) . The central bulge coincides l a t i t u d i n a l l y with 

the upper atmosphere's wester ly- f lowing Jetstream pushing the p r e c i p i t a t i o n -



producing cyclones much far ther inland here and producing "oceanic i n 

fluences as far as the div ide of the Rockies" (Daubenmire, 1978). 

S imi lar to the Ca l i f o rn ia group, i t has been suggested that th is 

P a c i f i c Northwest group i s of very ancient o r ig in and with i t s evolut ion 

connected to orogenous a c t i v i t y in western North America but, with d i rec t 

a f f i n i t i e s to the Arcto-Ter t iary Geoflora. This temperate, mixed deciduous-

coni fer forest had e a r l i e r been confined to the northern ha l f of the North 

American cont inent, but by the Oligocene a cool ing cl imate was d isp lac ing 

i t southward, although the Neotropical Geoflora continued to pers is t fur 

ther north along the west coast. The r i se of the Rocky Mountains during 

the Oligocene and Miocene reduced r a i n f a l l to the i n t e r i o r of the continent 

so much that trees could not survive and the Arc to-Ter t iary Geoflora was 

divided into two areas. Daubenmire (1975) has suggested that the phaner

ogamic f l o ra of eastern Washington and Idaho: '/• 

" . . . con ta ins a substant ial remnant of the mid-Cenozoic 
temperate forest f l o r a , consis t ing of residual lowland 
trees jo ined by species which probably descended from 
the upper slopes of low mountains and by immigrants 
from the northeast, with the group as a whole expanding  
toward the Pac i f i c coast (my emphasis) as the t rop ica l 
wedge of forest receded. . . " 

during the Miocene. With the bui ld ing up of the Cascade Mountains during 

the Pliocene and into the Pleistocene and the concomitant rainshadow formed 

on the i r easter ly s i de , much of the easternmost sect ion (eastern B r i t i s h 

Columbia, eastern Washington, Idaho, Montana) of t he i r range became un

su i tab le and the i r d i s t r i bu t ion now consists of only scattered fragments 

there. 

Apparently hundreds of phanerogam species can be matched to a sequence 

of d is t r ibutons that begin with (A) those s t i l l widely d is t r ibu ted in the 

i n te r i o r and connected with populations found cen t ra l l y along the coast 

(e.g. Pseudotsuga menz ies i i ) , through (B) those that have large d is junct 
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populations in the i n te r i o r and continuous d is t r ibu t ions. f rom Alaska to 

Ca l i f o rn ia mainly along the coast (e .g. Tsuga heterophyl la) , and (C) those 

with only a few or small d is junct populations in the i n t e r i o r but continuous 

coas ta l l y (e.g. Alnus rubra, Cornus n u t t a l l i i ) , to f i n a l l y (D) those not 

present in the i n te r i o r at a l l and now only found coasta l ly (e .g. Fraxinus  

l a t i f o l i a ) . Daubenmire (1975) bel ived that these 'equiform recess ive 1 

ranges confirm the " r e a l i t y of the mass exodus which resulted from changes 

in inland c l imates" . 

Thus, th is Pac i f i c Northwest group was probably present l o c a l l y pr ior 

to the Ple istocene. These species would have survived g lac ia t ion south of 

the ice sheet (or in iso la ted west coast refugia) and expanded northwards 

again as the g lac ie r retreated. 

Two s l i g h t l y d i f fe rent subgroups d i f fe ren t ia ted out of th is ear ly 

western fo res t , one th r i v ing in s l i g h t l y wetter regions, and the other in 

the d r ie r parts. The d is t r i bu t ion of the f i r s t subgroup t y p i c a l l y extends 

as a very narrow coastal s t r i p (on the very outer coast east to the f i r s t 

mountain range) from northern Ca l i f o rn ia to central Alaska plus sometimes 

scattered r e l i c t s inland in the 'centra l bulge' under the oceanic inf luences. 

Among the phanerogams Tsuga heterophyl!a is an example of the P a c i f i c North

west Wet subgroup. Among the l ichen species, examples probably include 

Pseudocyphel!aria anomala t-P. anthraspis (see Figure 58), and Lecanactis  

megaspora. This subgroup jus t in f r inges on the study area. In the v i c i n i t y 

of the study area a l l these species are much more common and luxur iant on 

the west coast of Vancouver Is land, espec ia l l y in the Fog/Spruce subzone of 

the Coastal Hemlock zone. It should be noted that other groupings.and ex

planations are possible for th is wet subgroup, suggesting that i t has heter

ogeneous o r i g ins . For example Cavernularia lophyrea may be a west coast , 

hyperoceanic boreal species that perhaps survived in coastal refugia during 



the Pleistocene rather than ret reat ing southward. Species l i k e Bacidia  

a laskens is , which are d i s t i n c t l y maritime now, would appear to have a d i f 

ferent o r ig in despite having a s im i la r outer coast d i s t r i bu t ion l i k e the 

P a c i f i c Northwest Wet subgroup. 

The other subgroup that d i f fe rent ia ted from the ear ly Miocene forest , 

which preferred d r ie r regions, i s more r i ch l y represented in the i n te r i o r 

in the central bulge as well as west of the Cascades further south into 

Ca l i f o rn ia , but often much more coastal and often not as far north as the 

wet group at the northern extent of i t s range. This group i s well repre

sented and abundant throughout the study area. Among the phanerogams, 

Pseudotsuga m e n z i e s i i i s .an example of th is P a c i f i c Northwest Dry sub

group. Examples of l ichens wi/th th is d i s t r i bu t ion are Pertusar ia sub- 

ambigens, Cladonia verruculosa, Plat ismat ia herrei (see Figure 60), 

f_. stenophylla (see Figure 61) , Bue l ! i a penichra (see Figure 59), and 

Bryoria tortuosa. (Note: The las t species has been reported from the 

Caucasus in Motyka (1958) but i t i s treated here as a North American endem

ic since the specimen on which the report was based requires confirmation 

(Brodo & Hawksworth, 1977)..) 

i i i ) Montane-continental Group 

A th i rd group of western North American endemics jus t inf r inges on the 

study area as does the Pac i f i c Northwest Wet subgroup. This is composed of 

essen t i a l l y montane species, that while techn ica l l y reaching the ocean on 

the western edge of t he i r d i s t r i b u t i o n , ac tua l ly are concentrated much more 

cont inenta l ly in western North America. They are present from Ca l i f o rn ia 

(usual ly the in te r io r ) northwards through central B r i t i s h Columbia (or 

Alberta) sometimes as far north as the Yukon. Examples of species with . 

th is sort of d i s t r i bu t ion are Bryoria oregana, Cetrar ia canadensis (see 



Figure 58. World d i s t r i b u t i o n of Pseudocyphellaria  
anthraspis, an example of western North American endemic. 
After UBC herbarium, Schroeder and Schroeder (1972), 
Krog (1968), Hasse (1913). 



Figure 60 . World d i s t r i b u t i o n of Platismatia h e r r e i , 
an example of western North American endemic. After 
Culberson and Culberson (1968), Krog (1968), M i l l e r 
and Shushan (1964), Pike (1973), and UBC herbarium. 



Figure 62), Umbi l icar ia phaea, Melanelia multispora (see Figure 63), and 

Cetrar ia p la typhy l la . The f i r s t two species are best developed in the dry 

regions of the i n te r i o r of the province. In the study area they are found 

in land, often at higher elevat ions or associated with open stands of Pinus  

contorta on dry, gravel ly s o i l s and are never abundant or luxur iant in th is 

area. 

Some of the phanerogams that are associated with the dry i n te r i o r 

plateaux and va l leys of western North America, such as Pinus ponderosa, are 

considered to have a f f i n i t i e s with the Madro-Tertiary Geoflora (Daubenmire, 

1978), as does the Ca l i f o rn ia group. This Dry In ter ior group is also 

drought res is tant , but unl ike the l a t t e r probably does not to lerate well 

the moist, d r ie r , very cold winters of the i n te r i o r . It i s suggested that 

many of the phanerogam species that belong to th is dryland group did not 

enter from the south un t i l comparatively recent ly , during the Pl iocene, 

when the Cascades had up l i f ted s u f f i c i e n t l y to cause a drying of the in te r 

io r cl imate and the exodus of the P a c i f i c Northwest (Wet and Dry) Group 

(Daubenmire, 1975). 

This implies that the Dry In ter ior group o r i g i n a l l y migrated into the 

province along the eastern side of the Cascades rather than the western s ide , 

as did the other group with Madro-Tertiary a f f i n i t i e s , the Ca l i f o rn ia group. 

Like most of the other groups, the Dry In ter ior group would have been d i s 

placed southward during the ensuing Pleistocene and returned with varying 

success fo l lowing the g lac ia l re t reat . Most of the species have been able 

to range as far north as central B r i t i s h Columbia, some as far as the 

Yukon. Others have been able to spread to the coast although, as mentioned 

above, they are very res t r i c ted here in the i r success. 



Figure 62. World d i s t r i b u t i o n of Cetraria canadensis, 
an example of western North American endemic. After 
UBC herbarium, Rasanen (1933), Tucker (1973), Esslinger 
(1973b), Howard (1950), Herre (1910a), Bird (1972). 
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B. DISCONTINUOUS DISTRIBUTIONS (31%) 

Discontinuous d is t r ibu t ions are displayed by 31% of species composing 

the local l ichen f l o r a . Disjunctions occur pr imar i ly in species occupying 

port ions of the temperate zone, espec ia l l y the oceanic, lowland part of the 

temperate zone although some dis juncts occur also in montane or subalpine 

species. There are also some boreal hyperoceanic species that show d i s 

junct d i s t r i bu t i ons ; these jus t in f r inge on the CDFD subzone and are much 

more common on western Vancouver Is land. For the temperate species, the 

CDFD subzone i s often the northernmost locat ion in western North America, 

in a range that commonly extends from Baja Ca l i f o rn i a or C a l i f o r n i a , north

ward. (Oceanic-)temperate regions also occur at roughtly the same la t i tudes 

in Europe, eastern North America, and eastern As ia . It i s with these re

gions, espec ia l l y Europe, that d is junct ions occur. As explained in the 

introduct ion these dis junct ions occur in l ichens within the same species; 

very few are even recognized as separate va r i e t i es . 

In summarizing bryophyte d is junct ions Schof ie ld and Crum (1972)stated 

that no s ingle hypothesis can explain a l l d is junct ions and note that each 

hypothesis ra ises a number of serious questions. The p laus ib le reciprocal 

i s that the hypotheses of (1) continental d r i f t , (2) long-distance d i spe rsa l , 

and espec ia l l y (3) ancient, previously large and continuous d is t r ibu t ions 

now- pers is t ing as var ious ly dissected remnants, together of fer a reasonable 

explanat ion. 

Schof ie ld and Crum (op. c i t . ) also observed that the regions r ichest in 

d is junct ive bryophytes are large ly those with hyperoceanic climates inc lud

ing such areas as "B r i t a in and Norway, the Faeroes, the A lps , the Himalayas, 

higher mountains of Japan and Taiwan, North P a c i f i c North America, and 

Hawaiian Islands" (= western North America-Europe-eastern As ia ) . Species 
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with a western North America-Europe d is junc t ion , eastern Asia-eastern North 

America d is junc t ion , and amphi-Paci f ic d i s t r i bu t ion are "also la rge ly of 

oceanic c l imates" . Schof ie ld and Crum (1972) bel ieved the hypothesis of 

long-distance dispersal (although obviously e f fec t ive in vegetating iso la ted 

is lands) is handicapped in hyperoceanic climates where prec ip i ta t ion and the 

general humidity decrease chances of disseminules becoming a i r -borne. Most 

d is junct d is t r ibu t ions are interpreted.as examples of fragments of formerly 

continuous d i s t r i bu t i ons . 

Since plants d isplay "almost any conceivable sort of d is junct range", 

Raven (1972) bel ieved i t i s only important " in looking for some co l l ec t i ve 

reason...when considerable numbers of ranges coincide in the i r d is junc t ions" . 

He noted a d is junct ion "shows that there i s some s i m i l a r i t y between the 

habitats in the two (or more) d is junct areas. There is always some proba

b i l i t y of addi t ional plants achieving the dis junct ion regardless of i t s 

o r ig ina l h i s t o r i ca l bas i s " . 

These current ly temperate species are thought to have a f f i n i t i e s p r i 

mari ly with the mixed deciduous-conifer Arcto-Ter t iary Geoflora that was 

mentioned previously with respect to some western North American endemics. 

In ear ly Genozoic times th is Arc to-Ter t iary Geoflora was s i tuated much 

further north in the Northern Hemisphere because of a considerably warmer 

c l imate. It has a southern boundary then of approximately 49° N la t i tude 

which is now the northern border of the temperate zone. At these higher 

la t i tudes th is ancestral f l o ra was continuous (or almost so) around the 

pole. By the middle of the Cenozoic a continental cool ing displaced th is 

Geoflora southward, which, although i n i t i a l l y s t i l l continuous by more 

nor ther ly , oceanic extensions (amphi-Paci f ic , amphi -At lant ic) , was s p l i t 

eventual ly also into eastern and western sections by a r i d i t y in the center 

of each continent. In the smaller North American continent th is was accent-



uated by the bui ld-up of the Cord i l l e ra at r ight angles to the p r e v a i l 

ing westerly winds. This l e f t four separate oceanic regions in the north

ern temperate zone. 

The cl imate current ly prevalent in these areas, while temperate and 

oceanic, shows a segregation into two types. The western portions of the 

continents (western North America and Europe) have mild winters and warm 

summers while the eastern sides of the continents (eastern North America 

and eastern Asia) share cold winters and hot summers. . Species that were 

once part of the continuous Arcto-Ter t iary Geoflora had the potent ial of 

producing a four-centered dis junct d i s t r i bu t ion i f possessing a very wide 

ecological amplitude. However, many are found now in only two or three of 

the four areas as the resu l t of a var ie ty of reasons. These reasons include 

ext inc t ion from the stresses caused by the many g lac ia t ions of the P l e i s 

tocene and c l imat ic preferences. 

1. North American Disjuncts 

a. Western North.America-eastern North America (3%) 

This i s a small group of species which composes only 3% of the local 

l ichen f l o r a . It i s made up of North American endemic species that are 

found in western North America (Ca l i fo rn ia to B r i t i s h Columbia or coastal 

Alaska) and also in eastern North America (espec ia l ly around the Great . 

Lakes). Some, including Bryoria pi k e i , B_. f r i a b i l i s (see Figure 64), and 

Pertusar ia boreal i s , a re much more common in the west while a few, l i k e 

Xanthoparmelia cu lber land i i and Cetrar ia orbata (see Figure 65) , are 

abundant in both the west and the east. X_. cumber!andii is better described 

perhaps as pantemperate in North America. 

This d is junct ion has.been discussed extensively .for phanerogams. Some 

explanations offered include the premise that the species evolved in west-
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Figure 65. World d i s t r i b u t i o n of C e t r a r i a orbata, an example of western North America-
eastern North America d i s j u n c t endemic. A f t e r Hale (1963), E s s l i n g e r (1973b), Tucker 
and Jordan (1978), Pike (1973), UBC herbarium. O = exact l o c a l i t y unknown' 
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ern North America -and subsequently migrated eastward during the maximum ex

tent of g lac ia t ion or during the g lac ia l re t reat . They were iso la ted in the 

east by the increasing a r i d i t y in the center of the continent. Others en

vis ioned a more northern and e a r l i e r o r ig in for these species in the Arcto-

Ter t iary Geoflora as mentioned above. The dif ferences in the cl imate of 

eastern and western North America p a r t i a l l y explains the varying success in 

the two regions. However, why the species were t o t a l l y exterminated in 

Eurasia ( i f part of the Arcto-Ter t iary Geoflora) is not yet explained ex

cept by chance. The two explanations can be combined: although o r i g i n a l l y 

part of the Arc to-Ter t iary Geoflora these species were e i ther not continuous-

circumpolar when the f l o ra was displaced southward, or , i f continuous-

circumpolar then they were able to survive in only one of the four regions 

(western or eastern North America). During the Pleistocene these species 

were then able to spread east (or west). 

Assuming a high degree of genetic homogeneity, resu l t ing from the 

preponderance of vegetative reproduction, i t would appear that the d i f f e r 

ing cl imate has produced the d i f f e r i ng abundance in the east and west pop

u la t ions . 

2. North America-Europe Disjuncts (18%) 

a. Western North America-Europe (wNA-E) 

The largest discontinuous element i s the d is junct ion occurring between 

western North America and Europe. It composes 11% of the local" l ichen f l o r a . 

This agrees with the large number of bryophytes that also share th is d i s 

junct ion. In the l ichens there i s a good p o s s i b i l i t y that th is d is junc t ion , 

or at least a port ion of i t , resu l ts from Europe being the cradle of l i chen -

ology and s t i l l continuing to play a dominant ro le . Most of the modern 

f lo ras (e.g. Poe l t , 1969; Poelt & Vezda, 1977, 1981; Duncan, 1970; Ozenda 
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& Clauzade, 1970) as well as many of the continental monographs ava i lab le 

are European. These serve as a basis for determination of extra-European 

specimens, and thus probably place a heavy bias on th is d is junc t ion . 

Many of these species may eventual ly be found elsewhere. 

The western North America-Europe d is juc t ion i s heterogeneous, being 

made up of at least three separate groups, and perhaps more. One group 

shows a more southern and coastal d i s t r i bu t i on in western North America, 

being concentrated in Ca l i f o rn ia and sometimes occurring northward in a 

narrow bel t as far north as southern B r i t i s h Columbia. It has many s im i l a r 

i t i e s with the Ca l i f o rn ia group of the western North American endemics. 

In Europe th is element i s found concentrated around the Mediterranean Sea, 

sometimes quite extensively or occasional ly res t r i c ted espec ia l l y to i t s 

western edge. Examples of species that show th is d i s t r i bu t ion are Leptogium  

furfuraceum, Lec ide l la subincongrua var. elaeochromoides (see Figure 66), 

Thelomma mammosum (see Figure 67) , and Koerberia sonomensis. The f i r s t two 

are abundant in both North America and Europe while the las t two are common 

in North America but rare and res t r i c ted in the i r d i s t r i bu t ion in Europe. 

Stebbins and Day (1967) have theorized in a study of phanerogams with 

s im i la r d is junct ions that in at least one case a common ancestor "spread 

from the Old World to the New by means of a Bering S t ra i t ' land br idge' 

sometime not more recent than the beiginning of the Miocene" (Sto t t , 1981), 

with subsequent evolut ion of the species pa i r and loss of intervening pop

ulat ions with c l imat i c de ter io ra t ion . On the other hand, KaYnefelt (1980), 

fo l lowing Axelrod (1975), has suggested l ichen species that occur in 

western North America and again in Macaronesia or West Mediterranea are 

"part of an older and much larger continuously d is t r ibu ted Madrean-Tethyan 

element" that was part of an .ancient.sclerophyl. lous phanerogam f l o ra that 

existed around the forerunner of the Mediterranean Sea (= Tethyan Sea) and 



Figure 66. World d i s t r i b u t i o n of L e c i d e l l a subincongrua var. elaeochromoides, an example of 
western North America-Europe disjunction. After Hertel (1971) with additions. 





859 

across southern North America when the continents were much c loser . 

Raven (1971) did not accept that d i rec t migration between Mediterran

ean regions, espec ia l l y v ia the Bering S t r a i t , was ever poss ib le , since 

a r id and semi-arid regions are thought to current ly be at the i r maximum 

extent, and indeed, such migrations have never occurred since the regions 

involved have a preponderantly d i f ferent f l o r a . Raven (op. c i t . ) preferred 

to explain Meditarranean dis juncts by long-distance chance dispersal a l 

though also pointing out that many Mediterranean dis juncts are ac tua l ly 

accidental human int roduct ions. This included the phanerogam Plantago  

ovata-P. f as t i g i a ta species pai r used as an example in Stebbins and Day 

(1967) which some authors consider as synonymous. It i s not d i f f i c u l t to 

see how l ichens may have been introduced acc identa l ly between two regions 

with such close h i s t o r i ca l t i es during trading or supplying of agr icu l tu ra l 

s tocks, food, spec ia l ty bui ld ing suppl ies , e tc . Examples of accidental 

l ichen introductions between other regions include Physcia mil legrana which 

was probably introduced into Ca l i f o rn ia from the eastern United States on 

shade tree stock in the 1800's (Thomson, 1963), Leprocaulon microscopicum 

into Aus t ra l ia from Europe on ba l las t rock of ships (Lamb & Ward, 1974), 

and some eighteen d i f ferent species into Greenland from Denmark on timber 

(A ls t rup , 1977). Ahti (1977), although noting l ichens do not have "the 

weedy f l o r a " developed as well as in phanerogams, reported several anthro-

pochorous l ichen species in boreal Fennoscandia. 

A second group that shares the western North America-Europe d is junct ion 

includes species that are much more widespread in western North America than 

the f i r s t group, best described perhaps as montane, being well developed in 

the mountains away from the coast and penetrating further north and further 

east than the l as t group. In Europe th is montane group i s t y p i c a l l y wide

spread and continental although i t can also be rare and res t r i c ted to south-



western-regions as in the l as t group. Examples of l ichen species with th is 

d i s t r i bu t ion a r e L e t h a r i a vu lp ina, C e t r a r i a . m e r r i l l i , Bryoria f remont i i , and 

Neofuscel ia ver rucu l i fe ra (see Figure 68). 

This group i s current ly associated with western North American endemics 

of the in te r io r -d ry or montane subgroup which are theorized to have evolved 

from the Madro-Tertiary Geoflora in the southern part of North America. 

These species may,therefore,have a migrational h is tory s im i la r to the Med

iterranean group which also has Madro-Tertiary Geoflora a f f i n i t i e s . There 

i s the p o s s i b i l i t y that , al though.current ly associated with many species 

that have strong Madro-Tertiary t i e s , th is montane group or ig inated elsewhere 

(montane sections of the Arcto-Ter t iary Geoflora) and eventual ly became 

associated with the former. 

A th i rd group of western North America-Europe dis juncts are oceanic-

boreal species that occur in North America, in the very humid coastal s t r i p 

extending from northern Ca l i f o rn ia to southern Alaska or sometimes extending 

along the Aleut ian Islands. In Europe these species occur throughout much 

of coastal Scandinavia and oceanic parts of central Europe, but avoid the 

Mediterranean region. It i s not a large group because the hyperoceanic 

element does not grow well in the rain-shadow of the study area,and because 

there are very close connections of t h i s element with eastern North America. 

Since these connections are expressed in l ichens usual ly at the same species 

l e v e l , a wNA-eNA-E d is junct ion i s much more common among d i s t i n c t l y oceanic-

boreal subgroups. A good example of th is western North America-Europe d i s 

junct ion among l ichens i s Cladina portentosa. The very c lose ly re lated 

species C. terrae-novae is present in eastern North America. This group of 

wNA-E dis juncts appear to have ar isen from the se lect ion of cl imate on 

remnants of the Arcto-Ter t iary Geof lora. 



Figure 68. World d i s t r i b u t i o n of Neofuscelia verruculifera, an example of western North America-
Europe (plus North Africa-Asia Minor) disjunction. From Esslinger (1977) with additions from 
Kopaczevskaja et a l . (1971). 0 = exact l o c a l i t y unknown 
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b. Western North America-eastern North America-Europe (wNA-eNA-E) 

A strong re la t ionsh ip ex is ts between l ichens from western North Amer

i c a , eastern North America, and Europe. It const i tutes 1% of the local 

l ichen f l o r a . Some species, including Melanelia g labratula and Plat ismat ia 

glauca, are abundant in a l l three regions and in the f i r s t case is almost 

panboreal-temperate in North America. Others, l i k e A lec to r ia sarmentosa 

subsp. sarmentosa, while being well represented in a l l areas, is decidedly 

oceanic. Several species are rare in eastern North America but common in 

western North America and f a i r l y common in Europe. Some of these taxa were 

formerly considered absent in eastern North America and therefore in ter - , 

preted as part of the wNA-E d is junc t ion . S t i c ta l imbata, Lecanora carpinea, 

Pertusar ia stenhammari, and Umbi l icar ia po lyr rh iza are rare in eastern 

North America and appear confined pr imar i ly to the southern part of the 

current boreal zone. Other species showing th is d is junct ion have the i r 

eastern North American l o c a l i t i e s much further north in Greenland and are 

often rare in Europe, being found only in Scandinavia. Examples o f ! l i chen 

species with a wNA-eNA(Greenland)-E d is t r i bu t ion include Rhizocarpon boland 

e r i , Lobaria h a l l i i (see Figure 69) , Leptochidium a lboc i l ia tum, and Parmelia  

s t i c t i . ca . 

Like the wNA-E d is junc t ion , th is element also arose from Arcto-Ter t iary 

Geoflora stock, which, however, unl ike the las t was able to survive with 

varying success in eastern North America. Western North America i s , c l im

a t i c a l l y , much more s im i la r to Europe than i s eastern North America. If a 

species has a narrow ecological amplitude and thr ives in western North Amer

i ca , i t i s l i k e l y to thr ive in Europe,but not necessar i ly in eastern North 

America. The Greenland l o c a l i t y of eastern North America appears to repre

sent a r e l i c t u a l population and in two of the four examples noted the 

species are r e l i c t also in unglaciated portions of Scandinavia, suggesting 



Figure 69. World d i s t r i b u t i o n of Lobaria h a l l i i , an example of western North America-eastern North 
America-Europe disjunction. After Jordan (1973), Ahlner (1948), and Dahl (1950). 



that these species survived the.Ple istocene in these refugia and have not 

been able to expand the i r ranges in Europe or eastern North America since 

retreat of the g l a c i e r s , despite the i r apparent success in western North 

America. In western North America the d is t r i bu t ion of Rhizocarpon  

bolanderi has i t s northern l im i t very c lose to the southern maximum of the 

g lac ie rs . 

3. North America-Asia Disjuncts 

a. Western North America-eastern North America-eastern Asia (wNA-eNA-e< 

The dis junct ions involv ing western North America and Asia which have 

been documented are few. Currently there are few species in the CDFD sub-

zone l ichen f l o r a that show a dis junct d i s t r i bu t ion between western North 

America and Asia (and sometimes eastern. North America). Just as the r icher 

representation of the western North America-Europe d is junct ion resul ts from 

extensive l i chenolog ica l knowledge of Europe, undoubtedly some of the poor 

representation of western North America-eastern Asia d is juncts resul ts 

from a lesser understanding of the l ichens in both of these regions. 

Indeed, since the number i s seemingly quite smal l , d is junct ions involv ing 

jus t western North America and eastern Asia have been included in the con

tinuous amphi-Paci f ic element. In the western North America-eastern North 

America-eastern Asia d is junct ion there are only two species (0.5% of the 

loca l f l o r a ) . Both of these are r e l a t i v e l y continuous between eastern Asia 

and western North America (essen t ia l l y amphi -Pac i f i c ) , and the i r presence 

in eastern North America i s rare and res t r i c t ed . Stereocaulon intermedium 

is known only from Newfoundland in the east and S_._ sasak i i i s known only 

from Minnesota and Michigan. (Possibly Pilophorus ac i cu l a r i s belongs in 

th is element, since, there i s one anomalous co l lec t ion from Ontario which, 

however, Jahns (.1981) bel ieved needs substant iat ion.) 
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4. North America-Europe-Asia Disjuncts 

Most d is junct ions that occur between the two northern continental 

areas occur between a l l four oceanic regions (western North America-

eastern North America-Europe-eastern Asia) rather than jus t the minimum 

three (western North America-Europe-eastern As ia ) . 

a) Western North America-Europe-eastern Asia (wNA-E-eA) 

The wNA-E-eA dis junct ion accounts for only 1.5% of the loca l f l o r a . 

Although these tend to be res t r i c ted in Europe to Scandinavia or central 

to northern Europe, occurrences in eastern Asia are very scat tered, from 

S i b e r i a , Japan, and in one case Nepal. Local ly some of the species d i s 

playing th is d is junct ion are res t r i c ted to maritime s i t es (e..g..:Lecania  

a i posp i l a , Lecidea sulphurea) but another is more typ ica l of alpine envi

ronments (e.g. Corn icu lar ia normoerica). 

b) Western North America-eastern North America-Europe-eastern Asia 

(wNA-eNA-E-eA) 

Species that occur in a l l four oceanic regions on e i ther side of the 

northern continents make up 8% of the loca l f l o r a . As stated e a r l i e r most 

of these species usual ly are not found in the i n t e r i o r , continental regions 

of North America or Asia although some have sporadic occurrences and are 

almost circumpolar. Some species are res t r i c ted to maritime locat ions and 

are sometimes treated as circumpolar, e .g . Arthopyrenia halodytes (see 

Figure 70). Others are not c lose ly t i ed to the marine environment and 

ac tua l ly penetrate very deeply into the cont inents, e .g . Parmotrema  

a r n o l d i i , Nephroma 1aevigatum, Menegazzia terebrata, Phyl1iscum demangeonii 

and are f a i r l y abundant in a l l t he i r centers. Others are rare or res t r i c ted 

in some part of t he i r range, espec ia l l y eastern North America. For example, 

Pe l t igera membranacea is rare in eastern North America, Microcal ic ium sub-



Figure 70. World d i s t r i b u t i o n of Arthopyrenia halodytes, an example of wNA-eNA-E-eA disjunction 
i n the Northern Hemisphere due to maritime requirement, also described as "cosmopolitan, but absent 
i n the tropics" (Harris, 1975). After Santesson (1939) and Harris (1975) with additions. 
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pedicel latum appears rare everywhere except for Europe, and Cetrar ia  

chlorophyl l a i s rare in eastern North America and may be res t r i c ted to 

Greenland. 

I I . WITHIN BOTH THE NORTHERN AND SOUTHERN HEMISPHERE 

A consideration of the local f l o ra in l i gh t of t he i r to ta l world 

d i s t r i bu t i on shows that while most are confined to the Northern Hemisphere 

(62%) a remarkable proportion (38%) are found in both hemispheres. As 

th is proportion resu l ts from only a cursory survey i t could be much higher. 

Furthermore, many of the d is t r ibu t ions of microl ichens are poorly known in 

the Northern Hemisphere as well as the Southern Hemisphere. Species that 

are circumpolar in the Northern Hemisphere (c i rcumarc t ic -a lp ine, circum

boreal , circumtemperate, c i rcumtropical) account for most (31%) of the 

38%. Chances are high (63%) that i f a species i s circumpolar in the North

ern Hemisphere, i t occurs a lso in the Southern Hemisphere. On the other 

hand, species with discontinuous occurrences in the Northern Hemisphere 

make up only 6% of the 38%. Chances are much lower (19%) that a species 

d is junct in the Northern Hemisphere w i l l occur also in the Southern 

Hemisphere. 

Except for the circumtropical spec ies, most species of th is pattern 

in the Southern Hemisphere are absent in the t rop ics and hence have dis junct 

d is t r ibu t ions between the two hemispheres. The species with b ipolar d i s 

t r ibu t ions t y p i c a l l y occur in New Zealand, A u s t r a l i a , South America (Chi le 

and Argentina) but not in the southern t i p of A f r i c a . Occurrences in 

A f r i ca are infrequent and when present are more l i k e l y to occur in the 

mountains of the east-centra l part of the continent (e .g. Parmelia s t i c t i c a , 

Trapel ia invo lu ta , Xanthoria f a l l ax, and Parmel ia . f lavent io r ) . 
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Examples of l ichens with b ipolar d is t r ibu t ions may be seen in some 

of the maps given in Section I (see Figures 49, 50, 52, 70). 

One b ipolar l ichen dis junct ion is postulated to have an anthropogenic 

cause. Lamb and Ward (1974) suggest that the saxicolous Leprocaulon micro-

scopicum was introduced into Aus t ra l ia from Europe on the ba l l as t rock of 

ships. Most b ipolar d i s t r i bu t i ons , however, do not appear to have been 

caused by man. 

Among the b ipolar cryptogams, the Northern Hemisphere is t y p i c a l l y 

assumed to be the source region of most species with subsequent spread to 

the Southern Hemisphere. Species are t y p i c a l l y circumpolar in the Northern 

Hemisphere (or with several d is junct regions) with one or more occurrences 

in the Southern Hemisphere. Within one group of hepat ics , locat ions in the 

Southern Hemisphere are few ..and. scattered and therefore "are c l ea r l y . 

ho larc t ic -der ived"(Schuster , 1969). 

Schof ie ld (1974) believed the New Zealand ' . d i s j u n c t i o n involv ing 

b ipolar bryophytes is d i f f i c u l t to explain by anything:but Hong-distance 

dispersal despite the very long distances involved. Since the species 

involved are morphologically and eco log ica l l y more or less ident ica l with 

the Northern Hemisphere's populations he suggested the dis junct ion 

may be of quite recent o r i g i n , since or during the Ple is tocene. Du Rietz 

(1940) disputed that long-distance dispersal can be used to explain most 

instances of b ipolar d i s t r i bu t i ons . In connection with b ipolar South 

American dis juncts Schof ie ld (op. c i t . ) has pointed out that , as most 

b ipo lar bryophytes have achieved a circumpolar d i s t r i bu t ion in the North

ern Hemisphere, which is the bulk of the i r present d i s t r i b u t i o n , "since 

the f i n a l retreat of the Pleistocene g l a c i e r s , i t i s reasonable to speculate 

that they could have expanded the i r ranges southward in mountains during 
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the g lac ia t ions as well as immediately fo l lowing them". A continuation 

southward i s possible by 'mountain hopping' through Central America and 

then along the Andean axis to the southern regions of South America. 

Schuster (1969) pointed out that b ipo lar ranges were not common in the 

Hepaticae and that the few that occurred, being at the species l e v e l , sug

gested that the dis junct ions were re l a t i ve l y recent. He bel ieved that the 

"Cord i l le ran and Austra lasian axes seem to have been of major and general 

s ign i f i cance as migration routes, both north and south, for r e l a t i ve l y 

modern (and r e l a t i ve l y moti le taxa)" . 

In phanerogams the generic and species level t i es with the Southern 

Hemisphere are higher than among the.Hepaticae. Moore (1972) pointed out 

that there is also a di f ference between b ipolar and dis junct ions of East 

and West Hemispheres at the generic l e v e l , or below. New Zealand was 

noted as having less than 10% of i t s genera found in the Northern Hemisphere 

while T ier ra del Fuego has 35% of i t s genera in common with the Northern 

Hemisphere. 

As well as discounting long-distance dispersal to explain most b ipolar 

d is junc t ions , Du Rietz also discounted the obvious and current mountain 

chains along the western edge of the New World and eastern edge of the Old 

World. Du Rietz (1940) stated: 

"The present t ranst rop ica l highland bridges are not 
continuous enough to account for the actual facts of 
b ipolar plant d i s t r i bu t ion and of other phytogeographical 
connections between the temperate f lo ras of t rop ica l 
mountains and those of boreal and austral regions, neither 
in Central America nor in A f r i c a , nor in M a l a y s i a . . . " . 

Instead Du Rietz favoured the idea of "a more continuous d is t r i bu t ion of 

temperate vegetation across the t rop ics during some e a r l i e r period in the 

h is tory of the globe" which he suggested could have been on "epeirogenetic 

t ranst rop ica l highland bridges older than the mountain chains of the 



Alpine Orogen. Such highland bridges may have existed not only in A f r i c a , 

but also bordering the t ranst rop ica l Alpine geosynclines ( i . e . the Andean 

and Malaysian geosyncl ines), par t ly passing over present deep sea bottom". 

On the other hand, i t has been suggested that the d is t r ibu t ions of 

most b ipolar l ichen spec ies , and de f i n i t e l y the genera, are not the resu l t 

of migration from the Northern Hemisphere to the Southern Hemisphere in 

most cases since the "basic s i m i l a r i t i e s between the polar f lo ras are too 

great" (Lindsay, 1977). Instead Lindsay (op. c i t . ) suggested that at 

least many of the generic uni ts were present in Panajaean times and were 

present on each new continent that resulted when the mother continent broke 

up. Genera that arose a f ter the s p l i t of Panagaea are much more prevalent 

in the hemipshere of t he i r o r i g i n . Thus Pseudocyphellaria and Placopsis 

are r i c h l y represented and widespread in the Southern Hemiesphere while 

Plat ismat ia and Pilophorus are predominantly; Northern Hemisphere genera 

These 'younger' genera are theorized to have u t i l i z e d the "Andean mountain 

chain or the Malaysian-Papual l i nk " (Lindsay, op. c i t . ) to spread to the 

opposite hemisphere where they are s t i l l poorly represented. 

Among the phanerogams i t i s also suggested that the high degree of 

s i m i l a r i t y of the f l o ra of the Southern Hemisphere and the Northern Hemis

phere at the family leve l points to a common der ivat ion (perhaps in the 

t rop ics of southeast As ia ) . Their d i s s i m i l a r i t y at the genus and species 

level indicates the separation of the two f l o ras by the middle of the 

Cretaceous. There a lso have been more recent exchanges espec ia l l y between 

North and South America although these continents were separated in the 

la te T r i ass i c and reconnected by perhaps only the Eocene. Since the 

Cord i l l e ra were not up l i f ted un t i l the beginning of the Miocene (with 

maximum height attained in the Pliocene) e a r l i e r exchanges would have to 

be v ia long-distance dispersal or " t ranst rop ica l Ter t iary uplands for which 



there i s l i t t l e evidence" (Moore, 1972). Despite gaps in the mountain 

chains in the area of Central America, exchanges would have been favoured 

in the Pleistocene with the cool ing temperatures and compression of veg

etat ion zones despite the r e l a t i ve l y short period of time and i t s recent-

ness. ' 

Raven (1963) believed that a number of vegetational groups show th is 

North America-South America d is junc t ion . He stated that the dis junct ion 

was r e l a t i ve l y recent and probably arose exc lus ive ly from long-distance 

d ispersa l . So lbr ig (1972b), on the other hand, in an examination of 

desert disjuncts, bel ieved the b ipo lar d is junct ion has "been establ ished 

over a long period of time" with "no one s ing le explanation" poss ib le . 



CONCLUSIONS 

The l ichen f l o ra of the Coastal Douglas- f i r Dry Subzone, treated here, 

i s based pr imar i ly on recent co l l ec t ions .made.throughout.the area. A few 

co l lec t ions also were made in the adjacent Wet Subzone and Coastal Western 

Hemlock Zone for comparative purposes. This resulted in a catalogued f l o ra 

of 448 species in 114 genera, 422 of which are de f i n i t e l y known from the Dry 

Subzone. Keys are provided f i r s t to the genus level and then to the species 

l e v e l . Add i t i ona l l y , deta i led and concise descr ipt ions are presented plus 

information on substratum preferences, abundance within the subzone, and 

taxonomic problems are noted where app l icab le . Spore diagrams are provided 

for many of the crustose species, espec ia l l y those with septate or muriform 

spores. 

As a resu l t of the present study one species new to science has already 

been publ ished, Gyalideopsis a ln i co la Noble & Vezda, and several others are 

to be described in future publ icat ions. One new combination has already been 

made, C a t i l l a r i a columbiana (Merr.) Noble, and two others Lecanora ochrococca 

(Nyl.) Noble and Arthothelium macounii (Merr.) Noble, are to be published in 

a forthcoming check l i s t of the l ichens of the province. Lecanora phaeobaea 

Tuck, has proved to be synonymous with Lecanora ochrococca, and Solenospora  

hassei (Zahlbr.) Zahlbr. with Lecania dudleyi Herre. 

Specimens were a lso submitted to spec ia l i s t s that resulted i n , or con

t r ibuted to , the publ icat ion of two new species, Collema fecundum Degel. and 

Pannaria maritima P. M. JizSrg., and two new combinations, Cladonia verruculosa 

(Vain.) Ahti and Pyrenula occ identa l is (Harr is) Harr is ex Noble, ined. Sev

eral other species are s t i l l in the process of being described. 

Ninety-s ix species new to B i r i t s h Columbia were encountered, pr imar i ly 

among the microl ichens. Furthermore, several species l i s t e d in Otto and 
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Ahti (1967) on the basis of voucherless reports have been confirmed as 

present in the province. Several of the species that are new to the province 

also appear to be new to North America. However, i t i s not p rac t i ca l to make 

an exact count of the number involved since the North American check l is t 

(Hale & Culberson, 1970) is very outdated. Ten genera were added to the 

prov inc ia l check l i s t ; these included Gyalecta, Gyal idea, Gyalideopsis,. 

Koerberia, LichenotheTia, Micarea, Phyl1iscum, Scol iciosporum, Staurothele, 

and Trape l idps is . 

A f i r s t assessment of many taxonomic problems was made and others noted. 

Many genera contain small taxonomic problems and an attempt was made to re

solve some of these d i f f i c u l t i e s . Leptogium cal i forn icum has been reported 

by many authors from the study area. However, examination of co l lec t ions 

determined as th is species and the i r comparison with L_. 1 ichenoides showed no 

d i s t i n c t d i f ferences. Indeed a comparison of tha l lus s i z e , lobe width and 

th ickness, lobe surface and margins, and spore s ize and septation of the two 

taxa revealed a very broad overlap that i s best characterized as a continuum. 

Although i t i s strongly f e l t that the two taxa are the same, fur ther study of 

L- caliform'cum from throughout i t s range is required before i t can be re

duced to synonymy. At the other extreme i t was noted that the three species 

of Buel 1 i a . ( B . punctata, B. turgescens, and B_. badia) that are sometimes con

sidered as a s ing le species with increasing tha l lus development are, indeed, 

very sharply del imited taxa. 

Addit ional study was spent on several genera in which r e l a t i ve l y l i m i t 

ed numbers of species in temperate regions suggested that solut ions of tax

onomic problems would be poss ib le . Examination of type specimens, i . e . in 

Arthonia and Lecania, y ie lded some refinements concerning the ident i ty of 

the local taxa. However, since recent worldwide treatments in these genera 

are lack ing , such solut ions are only temporary. Of special in terest were 
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western North American endemics, species which were often poorly understood. 

Those described through the work of Herre and Hasse from Ca l i f o rn ia at the 

turn of the century and by Magnusson, pa r t i cu la r l y from Oregon and Washington, 

were of special in te res t . An examination of the types of Dermatocarpon 

heppioides, Caloplaca l ae ta , C_. bo lac ina, Lecania f ruc t igena, L_. dudley i , and 

Arthonia polygramma confirmed the presence of these species in the study area. 

This extended the i r known ranges some 600 to 1,000 km northward. In the 

reverse d i r ec t i on , an examination of the type of Bacidia a laskens is , extended 

that,species.known d is t r i bu t ion some 900 km to the south. Also of in terest 

were f i ve species described from material co l lec ted in the study area in the 

ear ly 1900's by John Macoun and then, for the most par t , completely overlook

ed by 1 ichenologists; One of these, C a t i l l a r i a columbiana, was found to be 

r e l a t i v e l y widespread, occurrr ing south to C a l i f o r n i a ; Caloplaca atrosanguinia 

and Ph lyc t is spe i r i a are known also from Washington; Arthothelium macounii 

and Xylographa micrographa, however, are not known yet from outside the study 

area. The l as t species requires further study. 

Often i t was more expedient to confirm the ident i ty of the loca l species 

through comparative material obtained on loan rather than to search for the 

type. In th is manner Bacidia he r re i , Pertusar ia chiodectonoides, Lec ide l la  

subincongrua var. elaeochromoides, Koerberia sonomensis, Arthonia in tex ta , 

Caloplaca arenar ia , Leptogium platynum, Micarea pel iocarpa, and Xantho- 

parmelia mougeotii a l l were confirmed as present in the study area. Many 

of these records are extensions from C a l i f o r n i a . Confirmation of s t i l l other 

species is required. 

Several obviously d i s t i n c t i v e taxa could not be determined to the 

species l e v e l . These are included in the f l o ra as 'unknown' species, a 

category which also contains several unpublished species. Several genera, 

including A s p i c i l i a . , Caloplaca, Lecidea, Usnea, and Verrucar ia , require major 
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rev is ions on a world scale before the loca l species w i l l be understood. 

Furthermore, chemical analyses of the local species w i l l undoubtedly turn 

up further points of in te res t . ' 

One of the d i f f i c u l t i e s cont inual ly faced in th is study was the 

elusiveness of def in ing what const i tutes a 'good' l ichen species. Many of 

the taxa are capable of apparently endless gross var ia t ion and are commonly 

treated as f a l l i n g within the bounds of a s ingle species wh i le , in other 

cases, very subtle var ia t ion is treated instead as the basis for de l imi t ing 

two or more taxa. Indeed, the c r i t e r i a used to designate taxonomic levels 

d i f f e rs from genus to genus and sometimes even within a genus. Just as 

the charac te r i s t i c morphology and anatomy must be learned separately for 

each genus, so also must the taxonomic c r i t e r i a for evaluating and separat

ing ind iv idual species be re-assessed. 

Local d i s t r i bu t i ons , in fer red from co l l ec t i on s i t e maps, are presented 

for representat ive species. Despite l im i t i ng the study to a s ing le subzone, 

there are a number of patterns that can be recognized that r e f l ec t 

frequency, < cl imate cons t ra in ts , substratum r e s t r i c t i o n s , or human i n f l u 

ences. Eight patterns were noted and discussed. Many species were wide

spread. These were d is t r ibuted e i ther throughout the CDFD subzone plus 

adjacent zones or were confined to the CDFD subzone. Oceanic d is t r ibu t ions 

made up several very d i s t i n c t i v e patterns including marine oceanic, 

s t r i c t l y oceanic (non-marine), and hyperoceanic. Species with hyperoceanic 

d i s t r i bu t ion patterns penetrated the study area on i t s northern f r i nge , at 

higher elevat ions along i t s western boundary, and in high humidity micro- : 

environments, again, pr imar i ly along i t s western boundary. Calc ico les 

exhibi ted a d i s t r i bu t ion pattern related to the presence or absence of the 

substratum to which they are res t r i c t ed . An urban d is t r i bu t ion pattern was 
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noted despite the near exclusion of th is habitat from the present study. 

An analysis of the world d is t r ibu t ions of the species composing the 

local f l o ra showed that the majority were very widespread with an essen-: 

t i a l l y continuous range. In the Northern Hemisphere twelve d i f ferent 

elements are recognized. The circumboreal element makes up the largest 

s ing le element with 31% of the to ta l assignable species. Other important 

elements include the western North American endemic element (18%), the 

circumtemperate element (12%), the western North America-Europe dis junct 

element (11%), and the western North America-eastern North America-Europe 

d is junct element (8%). Despite i t s re la t i ve proximity, eastern Asia has 

only minor a f f i n i t i e s with the local f l o ra although i t is quite possible 

that th is resul ts from poor l ichenolog ica l knowledge of both areas. A 

separate analysis showed that 38% of the species composing the local f l o ra 

were also present in the Southern Hemisphere. The majority of b ipo lar 

species were found among species that showed circumpolar d is t r ibu t ions in 

the Northern Hemisphere. 

On the basis of what i s theorized and known about other plant groups, 

i t i s suggested that the modern l ichen f l o r a of the CDFD subzone was 

present in western North America before the Pleistocene some 1,000,000 

years ago. Many of these species were very widespread, probably with c i r 

cumpolar d is t r ibu t ions and probably of very ancient o r i g i ns . Since the 

study area was t o t a l l y covered by ice during the maximum extension of the 

g l a c i e r s , these species probably survived l o c a l l y in Washington, south of 

the ice sheet, or for some species, even further south. It i s also quite 

possible that hyperoceanic species persisted through the Pleistocene in 

coastal refugia in B r i t i s h Columbia, perhaps on the west coast of Vancouver 

Is land. Following the retreat of the g lac iers beginning about 13,000 

years ago these species were able to expand northward into the study area 



again. Some continued to expand very aggressively from the i r many refugia 

and eventual ly re-establ ished circumpolar d i s t r i bu t i ons . Others, however, 

were not so successfu l . These species were l e f t with fragments of t he i r 

p re-g lac ia l ranges and today are d is junct in two or several centers in the 

Northern Hemisphere, t y p i c a l l y the temperate-oceanic margins of North 

America and Eurasia. During the Pleistocene the Cascade Mountains were 

formed and these apparently became an important pathway on the i r windward 

side for the movement of many species into the study area, inc luding the 

Mediterranean-Cal i fornia types. For these groups the study area, with i t s 

summer-dry c l imate, i s now the i r most northerly locat ion in North America. 

At the same time the leeward side of the Cascades was an important pathway 

for xer ic continental-montane species to f i r s t range northward and eventu

a l l y enter the study area. 

This treatment of the l ichen f l o ra of the Coastal Douglas- f i r Dry Sub-

zone, despite being lengthy, is not exhaustive. It i s a prel iminary f l o ra 

that provides the foundation for future work and encourages others to look 

at these poorly known cryptogams. 
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Appendix A. A check l i s t of the.Lichens of the Coastal Douglas- f i r Dry 
Subzone. Some species from the adjacent (sub-)zones on Vancouver Island 
that are included in the f l o ra are also l i s t e d here; these are marked by 
an aster isk (*). Besides the 424 Species l i s t e d below there are an 
addi t ional 24 taxa iden t i f i ed only to genus. 

Acarospora c f r . asahinae H. Magn. 

Acarospora fuscata (Nyl.) Arn. 

Acarospora macrospora (Hepp) Th. Fr . 

A lec to r ia sarmentosa (Ach.) subsp. sarmentosa 

A lec to r ia vancouverensis (Gyeln.) Gyeln. ex Brodo & D. Hawksw. 

*Arthonia aspersa Leight. 

Arthonia carneorufa W i l l . 

Arthonia dispersa (Schrad.) Ny l . 

*Arthonia intexta Almqu. 

Arthonia l ap id i co la (Tayl.) Branth & Rostr. 

Arthonia phaeobaea (Norm.) Norm. 

Arthonia polygramma Nyl . 

Arthonia radiata (Pers.) Ach. 

Arthopyrenia antecel lans (Nyl.) Arn. 

Arthopyrenia biformis (Borr.) Mass. 

Arthopyrenia c f r . car in th iaca J . Stein 

Arthopyrenia halodytes (Nyl.) Arn. 

Arthopyrenia padi Rabenh. 

Arthopyrenia plumbaria (St izenb.) R. C. Har r i s , ined. 

Arthothelium i l i c inum (Tayl.) P. James 

Arthothelium macounii (Merr.) Noble, ined. 

Arthothelium c f r . spectabi le (F lo t . ) Mass. 

A s p i c i l i a caesioceinerea (Nyl . ex Malbr.) Arn. 

A s p i c i l i a cinerea (L.) Koerb. 

A s p i c i l i a contorta (Hoffm.) Kremp. 

A s p i c i l i a leprosescens (Sandst.) Hav. 

A s p i c i l i a melanaspis (Ach.) Poelt & Leuck. 

[Lecanora c f r . sipeana H. Magn.J 

Bacidia alaskensis (Nyl.) Zahlbr. 

Bacidia arceutina (Ach.) Rehm & A r n . 

Bacidia herrei Zahlbr. 



Bacidia i g n i a r i i (Nyl . ) Oxn. 

Bacidia inundata (Fr . ) Koerb. 
Bacidia laurocerasi (Del. ex Duby) Zahlbr. 
Bacidia naegel i i (Hepp) Zahlbr. 
Bacidia scopul ico la (Nyl .) A. L. Sm. 
Bacidia sphaeroides auct. 

Baeomyces rufus (Huds.) Rebent. 
Bryor ia c a p i l l a r i s (Ach.) Brodo & D. Hawksw. 
Bryor ia fremonti i (Tuck.) Brodo & D. Hawksw. 
Bryor ia f r i a b i l i s Brodo & D. Hawksw. 
Bryor ia fuscescens (Gyeln.) Brodo & D. Hawksw. 
Bryor ia glabra (Mot.) Brodo & D. Hawksw. 
Bryor ia oregana (Tuck, ex Nyl .) Brodo & D. Hawksw. 
Bryoria pikei Brodo & D. Hawksw. 
Bryoria tortuosa (Merr.) Brodo & D. Hawksw. 
Bue l l i a alboatra (Hoffm.) Branth & Rostr. 
Bue l l i a badia (Fr . ) Mass. 
Bue l l i a chlorophaea (Hepp ex Muel l . Arg.) Let t . 
Bue l l i a c f r . d isc i formis (Fr . ) Mudd 
Bue l l i a fos te r i Imsh., nom. nud. 
Bue l l i a lepidastro idea Imsh., nom. nud. 
Bue l l i a penichra (Tuck.) Hasse. 
Bue l l i a punctata (Hoffm.) Mass. 
Bue l l i a s t e l l u l a t a (Tayl.) Mudd, 
Bue l l i a turgescens Tuck. 
Bue l l i a verruculosa (Sm.) Mudd 
Ca!icium abietinum Pers. 

*Cal ic ium adaequatum Ny l . 
Calicium adspersum Pers. 
Cal icium glaucellum Ach. 

*Cal ic ium subquercinum Asah. 
Calicium v i r i de Pers. 
Caloplaca arenaria (Pers.) Muel l . A r g . , non auct. 
Caloplaca a t ro f lava (Turn.) Mong. 
Caloplaca atrosanguinia (Merr.) Lamb. 
Caloplaca bolacina (Tuck.) Herre 



918 

Caloplaca cer ina (Ehrh. ex Hedw.) Th. Fr . 
Caloplaca chrysophthalma Degel. 
Caloplaca c i t r i n a (Hoffm.) Th. Fr. 
Caloplaca feracissima H. Magn. 
Caloplaca ferruginea (Huds.) Th. Fr. 
Caloplaca flavorubescens (Huds.) Laund. 
Caloplaca holocarpa (Hoffm.) Wade 
Caloplaca irrubescens (Nyl.) Zahlbr. 
Caloplaca laeta H. Magn. 
Caloplaca marina (Wedd.) Zahlbr. 
Caloplaca c f r . ob l i terans (Nyl . ) Blomb. & Forss. 
Caloplaca oregona H. Magn.. 
Caloplaca 1 i t o r i col a Brodo-, ined. 
Caloplaca te icho ly ta (Ach.) J . S te in . 
Caloplaca ver rucu l i fe ra (Vain.) Zahlbr. 
Caloplaca v i ca r i a H. Magn. 
Candelaria concolor (Dicks.) B. Stein 
Candelar ie l la aure l la (Hoffm.) Zahlbr. 
Candelar ie l la c f r . ef f lorescens Harr is & Buck 
Candelar ie l la rosulans (Muel l . Arg.) Zahlbr. 

Candelar ie l la v i t e l l i n a (Hoffm.) Muel l . Arg. 
C a t i l l a r i a chalybeia (Borr.) Mass. 
C a t i l l a r i a columbiana (Merr.) Noble 
C a t i l l a r i a graniformis (Hag.) Vain. 
C a t i l l a r i a g r i f f i t h i i (Sm.) Malme 

*Cavernular ia hu l ten i i Degel. 
*Cavernular ia lophyrea (Ach.) Degel. 

Cetrar ia canadensis (Ras . ) Ras. 
Cetrar ia chlorophyl l a (Wi l ld . ) Vain. 
Cetrar ia hepatizon (Ach.) Vain. 
Cetrar ia m e r r i l l i i Du Rietz 
Cetrar ia orbata (Nyl . ) Fink 
Cetrar ia p latyphyl la Tuck. 

Ce t re l i a cet rar io ides (Del. ex Duby) Culb. & C. Culb. 

*Chaenotheca brunneola (Ach.) Muel l . Arg. 

*Chaenotheca chrysocephala (Turn, ex Ach.) Th. Fr . 



Chaenotheca ferruginea (Turn, ex Sm.) Mig. 
Chrysothrix candelaris (L.) Laund. 
Chrysothrix ch lor ina (Ach.) Laund. 
Cladina arbuscula (Wal lr .) Hale & Culb. 
Cladina c i l i a t a (S t i r t ) Trass var. c i l i a t a 
Cladina c i l i a t a ( S t i r t . ) Trass var. tenuis (Floerke) Ahti & Lai 

Cladina mi t i s (Sandst.) Hale & Culb. 
Cladina portentosa (Duf.) Fol lm. 
Cladina rangi fer ina (L.) Ny l . 
Cladonia asahinae Thorns. 
Cladonia b e l l i d i f l o r a (Ach.) Schaer. 
Cladonia carassensis Vain. 
Cladonia car iosa (Ach.) Spreng. 
Cladonia carneola (Fr . ) Fr . 
Cladonia cerv icorn is (Ach.) F lo t . subsp. v e r t i c i l i a t a (Hoffm.) A h t i . 

Cladonia cocc i fera (L.) W i l l d . 
Cladonia coniocraea (Floerke) Spreng. s . l a t . 
Cladonia cornuta (L.) Hoffm. 
Cladonia ecmocyna Leight. 
Cladonia f imbr iata (L.) Fr . 
Cladonia g r a c i l i s (L. ) W i l l d . 
Cladonia herrei Fink ex Hedrick 
Cladonia macilenta Hoffm. 
Cladonia phyllophora Ehrh. ex Hoffm. 
Cladonia pyxidata (L.) Hoffm. 
Cladonia squamosa (Scop.i) Hoffm. 
Cladonia subulata (L.) Wigg. 
Cladonia transcendens (Vain.) Vain. 
Cladonia unc ia l i s (L.) Wigg. 
Cladonia verruculosa (Vain.) Ahti 
Collema fecundum Degel. 
Collema furfuraceum (Arn.) Du Rietz 
Collema nigrescens (Huds.) DC. 
Collema tuniforme (Ach.) Ach. 
Coniocybe furfuracea (L.) Ach. 
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Corn icu lar ia aculeata (Schreb.) Ach. 
Corn icu lar ia normoerica (Gunn,.) Du Rietz 

Cyphelium inquinans (Sm.) Trev. 
Dermatocarpon heppioides Zahlbr. 
Dermatocarpon miniatum (L.) Mann 
Dermatocarpon ret iculatum H. Magn. 
Dimerella lutea (Dicks.) Trev. 
Diploschistes bisporus (Bag!.) J . S te in . 
Dip loschistes scruposus (Schreb.) Norm. 

Evernia prunastr i (L.) Ach. 
Graphis sc r ip ta (L.) Ach. 

*Gyalecta jenensis (Batsch) Zahlbr. 
*Gyal idea hyalinescens (Nyl .) Vezda 

Gyalideopsis a ln i co la Noble & Vezda 
Haematomma lapponicum Ras. 
Hu i l i a crustu la ta (Ach.) Hertel 
Hu i l i a nigrocruenta (Anzi) Hertel 
Hu i l i a soredizodes (Lamy) Hertel 
Hu i l i a tuberculosa (Sm.) P. James 
Hypocenomyce anthracophila (Nyl.) P. James & G. Schneider 
Hypocenomyce f r i e s i i (Ach.) P. James & G. Schneider 
Hypocenomyce sca la r i s (Ach. ex L i l j e b l . ) Choisy 
Hypogymnia imshaugi i Krog 
Hypogymnia inac t iva (Krog) Ohlsson 
Hypogymnia physodes (L.) Ny l . 
Hypogymnia tubulosa (Schaer.) Hav. 
Hypotrachyna sinuosa (Sm.) Hale 
Icmadophila ericetorum (L.) Zahlbr. 
Ionaspis odora (Ach.) Th. Fr. 
Koerberia sonomensis (Tuck.) Henss. 
Lecanactis megaspora (Merr.) Brodo 

*Lecanactis pa te l la r io ides (Nyl .) Vain. 
Lecania c f r . a iposp i la Th. Fr. 
Lecania c y r t e l l a (Ach.) Th. Fr. 
Lecania dudleyi Herre 
Lecania erysibe (Ach.) Mudd 



Lecania f ruct igena Zahlbr. 

Lecania nylanderiana Mass. 

Lecanora albescens (Hoffm.) Branth & Rost 
Lecanora atra (Huds.) Ach. 

Lecanora badia (Hoffm.) Ach. 
Lecanora c f r . campestris (Schaer.) Hue 
Lecanora carpinea (L.) Vain. 
Lecanora demissa (F lo t . ) Zahlbr. 
Lecanora dispersa (Pers.) Somm. 
Lecanora expallens Ach. 
Lecanora g ran t i i H. Magn. 

*Lecanora i n t r i ca ta (Ach.) Ach. 
Lecanora mural i s (Schreb.) Rabenh. 
Lecanora ochrococca (Nyl .) Noble, ined. 
Lecanora pac i f i ca Tuck. 
Lecanora polytropa (Ehrh.) Rabenh. 
Lecanora rupicola (L.) Zahlbr. 
[ lec idea scotopholis Tuck.] 
Lecanora straminea (Wahlenb.) Ach. 
Lecanora symmicta (Ach.) Ach. 

*Lecidea albofuscescens Ny l . 
Lecidea berengeriana (Mass.) Th. Fr. 
Lecidea botryosa (Fr . ) Th. Fr . 
Lecidea c ruc ia r i a Tuck. 
Lecidea elabens Fr. 
Lecidea fusca (Schaer.) Th. Fr. 
Lecidea fuscoatra (L.) Ach. 
Lecidea granulosa (Hoffm.) Ach. 
Lecidea lap ic ida (Ach.) Ach. 
Lecidea mannii Tuck. 
Lecidea monticola Ach. 
Lecidea phaeops Ny l . 
Lecidea plana (Lahm.) Ny l . 
Lecidea c f r . protabacina Ny l . 
Lecidea sulphurea (Hoffm.) Wahlenb. 
Lecidea t esse l l a ta (Sm.) Floerke 



Lecidea tesse l l a ta (Sm.) Floerke 
Lecidea u l ig inosa (Schrad.) Ach. 

Lec ide l la elaeochrbma (Ach.) Choisy 
Lec ide l la scabra (Tayl.) Hertel & Leuck. 

Lec ide l la c f r . spi tsbergensis (Lynge) Hertel & Leuck. 
Lec ide l la stigmatea (Ach.) Hertel & Leuck. 

Lec ide l la subincongrua Ny l . var. elaeochromoides (Nyl.) Hertel & Leuck. 
Leprar ia incana (L.) Ach. 
Lepraria neglecta auct. 

Leprocaulon microscopicum ( V i l l . Gams ex D. Hawksw. 
Leprocaulon subalbicans (Lamb ex Imsh.) Lamb & Ward 
Leptochidium a lboc i l ia tum (Desm.) Choisy 
Leptogium furfuraceum (Harm.) Sierk 
Leptogium l ichenoides (L.) Zahlbr. 
Leptogium palmatum (Hedw.) Mont. 
Leptogium platynum (Tuck.) Herre 
Leptogium saturninum (Dicks.) Herre 
Leptogium sinuatum (Huds.) Mass. 
Leptogium tenuissimum (Dicks.) Fr . 
Leptogium teretiusculum (Floerke) Arn. 
Letharia vulpina (L.) Hue 
Lobaria h a l l i i (Tuck.) Zahlbr. 

*Lobaria l i n i t a (Ach.) Rabenh. 
Lobaria oregana (Tuck.) Muel l . Ar. 
Lobaria pulmonaria (L.) Hoffm. 
Lobaria scrobiculata (Scop.) DC. 
Lopadium pezizoideum (Ach.) Koerb. 
Massalongia carnosa (Dicks.) Koerb. 
Melanelia d is juncta (Er ichs . ) E s s l . 
Melanel ia exasperatula (Nyl .) E s s l . 
Melanelia g labratula (Lamy) E s s l . 
Melanel ia panniformis (Nyl.) E s s l . 
Melanelia multispora (Schneid.) E s s l . 
Melanelia subolivacea (Nyl.) E s s l . 
Menegazzia terebrata (Hoffm.) Mass. 
Micarea denigrata (Fr . ) Hedl. 
Micarea g lobular is (Ach. ex Nyl . ) Hedl. 



Micarea c f r . 1 i t h i n e l l a (Nyl.) Hedl. 
Micarea pel iocarpa (Anzi) Coppins & R. Sant. 
Micarea prasina Fr. 
Micarea sy l v i co l a (F lo t . ) Vezda & V. Wirth 
Microcal ic ium subpedieel latum (Schaer.) T ibe l l 
Mycoblastus a f f i n i s (Schaer.) Schauer 

Mycoblastus sanguinarius (L.) Norm. 
Mycoblastus tornoensis (Nyl.) R. Anderson 
Neofuscel ia ver rucu l i fe ra (Nyl .) E s s l . 

Nephroma helveticum Ach. 
Nephroma laevigatum Ach. 
Nephroma resupinatum (L.) Ach. 
Normandina pu lchel la (Borr.) Ny l . 
Ochrolechia androgyna (Hoffm.) Arn. 
Ochrolechia farinacea Howard 
Ochrolechia laevigata (Rcls . ) Vers. 
Ochrolechia oregonensis H. Magn. 
Ochrolechia pallescens (L.) Mass. 
Ochrolechia tar tarea (L.) Mass. 
Ochrolechia upsal iensis (L.) Mass. 
Opegrapha herbarum Mont. 
Opegrapha ochrochei la Ny l . 
Opegrapha pu l i ca r i s (Hoffm.) Schrad. 
Pannaria leucost ic to ides Ohlss. 
Pannaria maritima P. M. J0rg. 
Pannaria mediterranea C. Tav. 
Pannaria pezizoides (G. H. Web.) Trevis 
Pannaria saubinet i i (Mont..) Ny l . 
Parmelia f l aven t io r S t i r t . 
Parmel ia pseudosulcata Gyeln. 
Parmelia s a x a t i l i s (L.) Ach. 
Parmelia s t i c t i c a (Duby) Ny l . 
Parmelia subrudecta Ny l . 
Parmelia sulcata Tay l . 
Parmeliopsis ambigua (Wulf.) Ny l . 

Parmeliopsis hyperopta (Ach.) Arn. 



Parmotrema arho ld i i (Du Rietz) Hale 
Pe l t igera aphthosa (L.) W i l l d . 
Pe l t igera canina (L.) W i l l d . 
Pe l t igera c o l l i n a (Ach.) Schrad. 
Pe l t igera degenii Gyeln. 
Pe l t igera leucophlebia (Nyl.) Gyeln. 
Pe l t igera membranacea (Ach.) Ny l . 
Pe l t igera pac i f i ca V i t i k . , ined. 
Pe l t igera polydactyla (Neck.) Hoffm. 
Pe l t igera rufescens (Weis.) Humb. 
Pe l t igera spuria (Ach.) DC. 
Pel t igera venosa (L.) Baumg. 
Pertusar ia amara (Ach.) Ny l . 
Pertusar ia boreal i s E r i cks . 
Pertuaria chiodectonoides Bag!. ex Mass. 
Pertusar ia glaucomela (Tuck.) Ny l . 
Pertusar ia leucostoma (Bernh.) Mass. 
Pertusar ia ophthalmiza (Nyl.) Ny l . 
Pertusar ia stenhammari Helb. 
Pertusar ia subambigens Dibb. 

*Phaeophyscia c i l i a t a (Hoffm.) Moberg 
Phaeophyscia o rb i cu la r i s (Neck.) Moberg 
Phyll iscum demangeonii (Moug. & Mont.) Ny l . 
Ph lyc t i s argena (Ach.) F lo t . 
PhTyctis speirea Merr. 
Physcia adscendens (Fr . ) O l i v . 
Physcia a ipo l i a (Ehrh. ex Humb.) Furnr. 
Physcia caesia (Hoffm.) FUrnr. 
Physcia cascadensis H. Magn. 
Physcia dubia (Hoffm.) Lettau 
Physcia tene l la (Scop.) DC. 
Physcia vainio Rcls. 

Physconia enteroxantha (Nyl.) Poelt 
Physconia per is id iosa (Er ichs . ) Moberg 
Pilophorous ac i cu l a r i s (Ach.) Th. Fr. 
Placopsis gel ida (L.) Lindsay 



Placynthium nigrum (Huds.) Gray 
Plat ismat ia glauca (L.) Culb. & C. Culb. 
P lat ismat ia herrei (Imsh.) Culb. & C. Culb. 

*P1atismatia lacunosa (Ach.) Culb. & C. Culb. 
*P la t ismat ia norvegica (Lynge) Culb. & C. Culb. 

Plat ismat ia stenophylla (Tuck.) Culb. & C. Culb. 

Polychidium muscicola (Sw.) Gray 
Polysporina simplex (Davies) Vezda 
Porina aenea (Wal l r . ) Zahlbr. 
Porina ch lo ro t i ca (Ach.) Muel l . Arg. 

*Porina guentheri (F lo t . ) Zahlbr. 
*Protoblastenia incrustans (DC.) J . S te in . 

Protoblastenia quernea (Dicks.) C lauz . . ex Vezda 
Protoblastenia russula (Ach.) Rcls. 

Pseudephebe pubescens (L.) Choisy 
Pseudocyphellaria anomala (Merr.) H. Magn, nom. nud. 
Pseudocyphellaria anthraspis (Ach.) H. Magn. 
Pseudocyphellaria crocata (L.) Vain. 
Psora nipponica (Zahlbr.) G. Schneider 
Psoroma hypnorum (Vahl) Gray 
Pyrenula occidental is (Harr is) Harr is ex Noble 
Ramalina d i lacera ta (Hoffm.) Hoffm. 
Ramalina far inacea (L.) Ach. 
Rama!ina menziesi i Tay l . 

- Ramalina subleptocarpha Rundel & Bowler 
Ramalina thrausta (Ach.) Ny l . 
Rhizocarpon bolanderi (Tuck.) Herre 
Rhizocarpon disporum (Naeg. ex Hepp) Muel l . Arg. 
Rhizocarpon dist inctum Th. Fr . 

*Rhizocarpon geographicum (L.) DC. 
Rhizocarpon grande (Floerke) Arn. 
Rhizocarpon hochstet ter i (Koerb.) Vain. 
Rhizocarpon c f r . jemtlandicum Malme 
Rhizocarpon obscuratum (Ach.) Mass. 

*Rhizocarpon perlatum (Nyl.) Zahlbr. 
*Rhizocarpon riparium Rcls. 
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Rhizocarpon sphaerosporum RSs. 
Rhizocarpon. v i r id ia t rum (Wulf.) Koerb. 
Rinodina archaea (Ach.) Arn. 
Rinodina bolanderi H. Magn. 
Rinodina confragosa (Ach.) Koerb. 
Rinodina conradi i Koerb. 
Rinodina exigua (Ach.) Gray 
Rinodina gennarii Bagl. 
Rinodina h a l l i i Tuck. 
Rinodina marysv i l lens is H. Magn. 
Rinodina verrucosa (Merr.) Shear, ined. 
Rinodina w i l l e y i i Sheard, ined. 
Sarcogyne regular is Koerb. 

Scoliciosporum c f r . perpusil lum Lahm ex Koerb. 
Sphaerophorus globosus (Huds.) Vain. 
Spilonema revertens Ny l . 
Staurothele hazsl inszkyi (Koerb.) J . S te in . 
Stenocybe major Ny l . ex Koerb. 
Stereocaulon intermedium (Sav.) H. Magn. 
Stereocaulon sasak i i Zahlbr. 
Stereocaulon s t e r i l e (Sav.) Lamb ex Krog 
S t i c t a fu l ig inosa (Dicks.) Ach. 
S t i c t a limbata (Sm.) Ach. 
S t i c ta we ige l i i ( Isert ex Ach.) Vain. 
Strangospora moriformis (Ach.) B. Stein 
Thamnolia vermicular is (Sw.) Ach. ex Schaer. var. vermicular is 
Thelomma mammosum (Hepp) Mass. 
Thelomma occidentale (Harre) T ibe l l 
Thelotrema lepadinum Ach. 
Toninia ruginosa (Tuck.) Herre 
Trapel ia involuta (Tayl.) Hertel 
Trapel iopsis wa l l r o th i i (Floerke ex Spreng) Hertel & G. Schneider 
Umbil ican'a angulata Tuck. 
Umbi l icar ia deusta (L.) Baumg. 

*Umbi1icaria havaasii Llano 
Umbi l icar ia phaea Tuck. 



Umbi l icar ia polyphyl la (L.) Bailing. 
Umbi l icar ia pdlyrrhiza. (L.) Ach. 
Umbi l icar ia tor re facta (L igh t f . ) Schrad. 
Usnea cavernosa Tuck. 
Usnea f i l i pendu la S t i r t . 
Usnea f l o r i d a (L.) Wigg. 
Usnea f ragi lescens Hav. ex Lynge 
Usnea fulvoreagens (Rets.) Mot. s. l a t . 
Usnea glabrata (Ach.) Vain. 
Usnea glabrescens (Nyl . ex Vain.) Vain. s. 
Usnea i n f l a t a Del . 
Usnea longissima Ach. 
Usnea scabiosa Mot. 
Usnea subf lor idana S t i r t . 
Verrucaria c f r . f loerkeana DT. & Sarnth. 
Verrucaria fusconigrescens Ny l . 
Verrucaria macrostoma Duf. ex DC. 

*Verrucar ia margacea (Wahlenb.) Wahlenb. 
Verrucaria maura Wahlenb. 

*Verrucar ia c f r . mucosa Wahlenb. 
*Verrucar ia mural is Ach. 

Verrucaria nigrescens Pers. 
Verrucaria prominula Ny l . 
Verrucaria tectorum (Mass.) Koerb. 
Verrucaria v i r i d u l a (Schrad.) Ach. 
Xanthoparmelia cumber!andii (Gyeln.) Hale 
Xanthoparmelia mougeotii (Schaer.) Hale 
Xanthoria candelar ia (L.) Th. Fr . 
Xanthoria elegans (Link) Th. Fr. 
Xanthoria f a l l a x (Hepp) Arn. 
Xanthoria polycarpa (Hoffm.) Rieb. 
Xylographa abient ina (Pers.) Zahlbr. 
Xylographa v i t i l i g o (Ach.) Laund. 



Appendix B. Major co l l ec t i on s i tes with descr ip t ion , l oca t i on , and 
specimen numbers. 

Only major co l l ec t i on s i tes are l i s t e d . This includes s i tes where 

usual ly f i f teen or more specimens were co l lec ted . For the most part pres

entation fol lows numerical order of the specimen numbers. Missing numbers 

are those of minor s i tes and co l lec t ions taken from outside the study area. 

Out-of-sequence numbers represent la te r co l lec t ions from the same s i t e as 

e a r l i e r co l l ec t i ons . 

Lichens with calcareous substrata were co l lec ted from the fol lowing 

s i t e s : 2 , 3, 22, 32, 47, 51, 52, 54, 58, 59, 62, 65, 74, 106. 
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SITE NO. SPECIMEN NO. SITE LOCATION AND DESCRIPTION 

1 - 16 
915 - 957 

17 - 37 

38 - 50 

894 - 914 

48° 53'N 123° 20'W 15 m 
Whaler Bay, Galiano I. 
A. Open forest of Pseudotsuga-
B. S l i gh t l y sloped sandstone beach 

48° 52'N 123° 21 'W 10 nf 
Georgison Bay, Galiano I. 
Alnus th icket with Acer on higher ground; 
some outcrops 

48° 54'N 123° 24'W 30-50 m 
Montague Harbour, Galiano I. 
A. Steep sandstone c l i f f s with Pseudotsuga; 

apple orchard at base 
B. Sandstone boulders beside ocean 

6A 

6B 

7A 

7B 

101 - 135 
137 - 141 
142 - 221 

222 - 254 

255 - 291 

292 - 310 

311 - 339 

340 - 387 

48° 46'N 123° T5'W 4-33 m 
N t i p , South Pender I. 
A. Thuja-AInus grove 
B. Rocks above ocean (conglomerate) 
C. Acer and Sa l i x at base of h i l l passing 

into open Pseudotsuga forest with 
Quercus on exposed outcrops 

48° 45'N 123° 11'W 30 m 
SE t i p , South Pender I., overlooking 
Camp Bay 
Pseudotsuga forest with many sandstone 
outcrops. 

48° 44'N 123° 11'W 0-8 m 
Gowland P t . , South Pender I. 
Conglomerate beach; c l i f f s above covered 
in gorse and scrub Quercus 

48° 44' 30"N 123° 11'W 50 m 
H i l l above Gowland Point , South Pender I. 
Alnus th icket at base; scattered Quercus 
and Pseudotsuga at top. 

48° 45'N 123° 12'W' 60-80 m 
H i l l above Bedwell Harbour, South Pender I. 
Disturbed h i l l s i d - ; Pseudotsuga regrowth 

48° 45' 30"N 123° 13'W 100 m 
Spalding Rd. H i l l , South Pender I. 
Rocky, reforested Pseudotsuga h i l l s i d e 

8A 388 - 412 48° 46'N 123° 16'W 
Murry Road, North Pender I, 
Alnus th icket 

6 m 
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SITE,NO. SPECIMEN NO. SITE LOCATION AND DESCRIPTION 

8B 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

413 - 440. 

441 - 487 

488 - 512 

513 - 545 

546 - 604 

605 - 640 

641 - 674 

675 - 689 

690 - 714 

715 - 757 

761 - 819 
6325 -6336 

820 - 893 

48° 46"N 123° 16'W 
Magic Lake, North Pender I. 
Rocky Pseudotsuga h i l l s i d e 

48° 45'N 123° 13'W 
Wallace P t . , North Pender I. 
Conglomerate-sandstone beach 

30 m 

0-2 m 

0-3 m 48 46' 30"N 123 19'W 
Thieves Bay, North Pender I. 
Shore rock with Alnus and Pseudotsuga 
overhanging beach 

48° 46' 30"N 123° 14*W 
Razor P t . , North Pender I, 
Conglomerate beach 

1-3 m 

40 m 48° 17' 30"N 123° 16'W 
Bald Cone, North Pender I. 
Abandoned farm; reforested Pseudotsuga 
area with Holodiscus 

48° 48' 30"N 123 ° 18'W 150 m 
Hi 1.1.-ii.of .Hope Bay, North Pender I. 
Undisturbed stand of Pseudotsuga 

48 ° 48'N 123 ° 18' 30"W 
Otter Bay, North Pender I. 
Steep sandstone terrace beach 

0-5 m 

48 °49'N 123 ° 18'W 30 m 
Road into Clam Bay, North Pender I. 
Open stand of Pseudotsuga; Alnus th icket 

48° '47' 30"N 123 ° 17'W 100 m 
Between Hope and Otter Bay, North Pender I. 
Burnt h i l l with Pseudotsuga and Arbutus 
regrowth. 

48° 46'N 123° 16'W 35 m 
Centennial Pr io r Prov. Park, North Pender I 
Pseudotsuga-Arbutus outcrop 

48° 52'N 123° 20'W 130 m 
B lu f f Park, Galiano I. 
Steep, grassed h.ill with SE exposure 

48° 52'N 123° 22'W 250-330 m 
Mt. Gal iano, Galiano I. 
Scattered Pseudotsuga-Quercus groves, ; 
mostly grassed outcrops 



SITE NO. SPECIMEN NO. 

894 - 914 

915 - 957 

20 958 - 981 

21 982 - 1007 

22 

1022 - 1035 
1036 - 1067 
1068 - 1082 

23 1083 - 1119 

24 1120 -1144 

25 1145 -1201 

26 1202 - 1248 
1276 - 1285 

27 1249 - 1275 

1276 - 1285 

28 1286 - 1324 

932 

SITE LOCATION AND DESCRIPTION 

See S i te 3 

See S i te 1 

48° 56'N 123° 27'W 50 m 
2 km S Quadra H i l l , Galiano I. 
Alnus th icket 

48°56'N 123° 30'W 0-2 m 
Retreat Cove, Galiano I. 
Raised sandstone beach* 

48° 58'N * 123° 33'W 0-40 m 
NE t i p , Galiano I. 
A. Shaded d i r t road 
B. Shoped, sandstone beach 
C. Alnus th icket 

48° 55'N 123° 23'W 0-5 m 
Galiano Way, Galiano I. 
Sloping sandstone beach with extensive 
moss mats leading up to Pinus above 

48° 53'N 123° 23'W 130 m 
Hydro r ight-of-way, Galiano I. 
Alnus th icket leading up to sandstone 
c l i f f s 

48° 491N 123° 23'W 10 m 
Glenthorne P t . , Prevost I. 
Conglomerate c l i f f s above ocean 

48° 50'N 123° 22'W 30 m 
Central meadow, Prevost I. 
Farm meadow with scattered trees and small 
open c l i f f faces; Crataegus hedge, fenc
ing. 

48°49'N 123°'21 'W 1-2 m 
Divers Bay, Prevost I. 
Sandstone beach 

See S i te 26 

48° 51 'N 123° 24'W 0-10 m 
Pei le P t . , Prevost I. 
Sandstone c l i f f s and beach 

29 1325 - 1339 48° 48'N 123° 08'W 12 m 
Russell Beach area, Saturna I. 
Old apple orchard 
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SITE NO. SPECIMEN NO. SITE LOCATION AND DESCRIPTION 

30 1340 - 1370 

31 

32 

33 

34 

35 

36 

37 

38 

39 

1371 - 1401 

1402 - 1447 

1455 - 1484 

1485 - 1529 

1583 - 1591 
1607 - 1621 

1529 - 1550 
1551 - 1582 

1583 - 1591 

1607 - 1621 

1650 - 1688 

1689 - 1749 

1750 - 1775 

1776 - 1827 

48° •47'N 123° 03'W 0-2 m 
East P t . , Saturna I. 
Sandstone beach with open forest of 
Pseudotsuga behind 

48 °49'N 123° 11 'W 
Winter P t . , Saturna I. 
Sandstone beach 

0-3 m 

210 m 48° 48'N 123° 10'W 
Mt. David, Saturna I. 
Logged Pseudotsuga s lope, scattered Quercus 

48° 47'N 123° 12'W 0-2 m 
Boat Cover, Saturna I. 
Mudflat beach with sandstone boulders; 
shaded, 

48° 46'N 123° 10'W 330 m 
Mt. .Warburton Pike,^Saturna I. 
A. Very steep SE facing grass-rock s lope; 

scattered trees 
B. Ecological Reserve; Tsuga 
C. Grass-sandstone outcrops 

48° 46'N 123° 07'W 0-80 m 
Narvaez Bay, Saturna I. 
A. Logged; Pseudotsuga on ground 

B. Sandstone boulders along beach 

See S i te 34 

See Si te 34 
48° 49'N 123° 15'W 
Horton Bay Rd. , Mayne I. 
Sandstone beach 

48° 50'N 123° 18'W 
Mt. Parke, Mayne I. 
Pseudotsuga-Arbutus outcrop 

48° 53'N 123° 18'W 
Georgina P t . , Mayne I. 
Sandstone beach 

0-2 m 

270 m 

0-2 m 

150 m 48° 52'N 123° 18'W 
Campbell H i l l , Mayne I. 
Alnus th icket at base passing into 
Pseudotsuga-Arbutus outcrop 
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SITE NO. SPECIMEN NO. SITE LOCATION AND DESCRIPTION 

40 

41 

1825 - 1850 

42 

43 

44 

45 

47 

1851 - 1907 
1908 - 1917 

1918 - 1960 
7276 - 7285 

1966 - 1993 

1994 - 2007 

2008 - 2051 

46 2052 - 2099 
2130 - 2152 

2100 - 2129 

48° 50'N 123° 15'W 0-2 m 
Campbell P t . , Mayne I. 
Sandstone c l i f f and boulder beach 

48° 50'N 123° 18'W 160 m 
2nd h i l l , W s ide , Mayne I. 
A. Pseudotsuga outcrop with open areas 
B. Alnus th icket at base 

48° 50'N 123 ° 20'W 0-3 m 
Dinner P t . , Mayne I. 
Shaded, conglomerate boulder beach with 
overhaning Holodiscus 

48° 50'N 123° 16'W 100 m 
Fernh i l l H i l l , Mayne I. 
Logged h i l l s i d e covered in Rubus v ines, 
some untouched Pseudotsuga 

48° 51'N 123° 20'W 0-2 m 
Miner 's Bay, Mayne I. 
Pseudotsuga and Acer glabrum overhanging 

'48° 47' 30"N 123° 31 'W 0-3 m 
Burgoyne Bay, Sal tspr ing I. 
Granite/conglomerate beach bordered by 
grass and occasional Quercus 

48° 46'N 123° 25'W 120 m 
Reginald H i l l , Sa l tspr ing I. 
Gran i t i c outcrops with scattered Pseudo 
tsuga and Quercus 

48° 53'N 123° 35'W 0-2 m 
Vesuvius Bay, Sat lspr ing I. 
Sloping shale/sandstone beach 

2130 - 2152 

48 2153 - 2167 

See Si te 46 

48° 47'N 123° 25'W 
Stewart Rd . , Sal tspr ing I. 
Alnus th icket 

60 m 

49 

2168 - 2192 
2196 - 2216 
5467 - 5523 
6422 - 6438 
7355 - 7364 
2217 - 2223 

48° 48'N 123° 31'W 430-630 m 
Mt. Maxwell Prov. Pk . , Sal tspr ing I. 
A. Outcrops beside road with Pseudotsuga 
B. SE exposed conglomerate outcrop at 

summit 

C. Alnus th icket 



SPECIMEN NO. SITE LOCATION AND DESCRIPTION 

2224 - 2254 

2256 - 2317 

2400 - 2433 
2437 - 2480 

2481 - 2533 

2543 - 2573 

2574 - 2614 

2615 - 2652 

2653 - 2686 

2687 - 2707 

2708 - 2761 

2762 - 2809 

48 O J 55'N 123° 32'W 0-4 m 
Fernwood P t . , Sal tspr ing I. 
Old wooden wharf; shale beach with over-
handing shrubs and trees 

48° 48'N 123° 25'W 0-15 m 
Yeo P t . , Sa l tspr ing I. 
Steep c l i f f of open Pseudotsuga and Holo-
d iscus ; Alnus at base; also beach s i t e 

49° 36'N 124° 50'W 0-10 m 
N t i p of Denman I. 
A. Open stand of Pseudotsuga 
B. Near Henry Bay; conglomerate beach 

49° 29'N 124° 41'W 15m 
SE s ide , Denman I. 
Pseudotsuga-moss forest 

49° 32' 30"N 124° 48'W 100 m 
Switchback of main road, Denman I. 
Moss-covered sandstone c l i f f and boulders 

49 ° 29'30" N 124° 42' 30"W 0-2 m 
Gravel ly Bay, Denman I. 
Conglomerate beach 

49 ° 34'N 124 ° 27'W 0-3 m 
Komas B lu f f , Denman I. 
Sandy beach with overhanging trees 

49 ° 33'N 124 ° 48'W 66 m 
Center of Denman I, near f i r e tower 
Young stand of Pseudotsuga; logged. 

49 031'N 124° 38'W 
Tribune Bay, Hornby I. 
Sandstone beach 

0-3 m 

49° 31' 30"N 124° 36'W 0-5 m 
He l l iwe l l Prov. Park, Hornby I. 
Conglomerate c l i f f beach with extensive 
grass meadows beyond fading into Quercus 
groves and f i n a l l y Pseudotsuga forest 

49° 30' 30"N 124° 41'W 100-200 m 
Mt. Geoffrey, Hornby I. 
D i r t road bordered by Alnus at base; top 
recent ly logged, some Pseudotsuga l e f t 
c l i f f edge 
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SITE NO. SPECIMEN NO. 

61 

62 

63 

65 

66 

67 

68 

70 

2810 - 2832 

2833 - 2867 
2901 - 2923 

2865 - 2900 

2901 - 2923 

64 2924 - 2964 

2965 - 3001 
3020 - 3049 

3002 - 3017 

3020 - 3049 

3050 - 3088 

3089 - 3096 

69 3097 - 3116 
4655 - 4697 

3117 - 3144 
3186 - 3201 

SITE LOCATION AND DESCRIPTION 

49° 33'N 124° 41' 30"W 0-2 m 
Call ishaw P t . , Hornby I. 
Sandstone beach bordered by Pseudotsuga 

49° 12'N 123° 52'W 
Tinson P t . , Gabriola I. 
Sandstone beach 

0-2 m 

49° 09'N 123° 511W 130 m 
'Cormorant C l i f f s ' , Gabriola I. 
Shaded conglomerate rocks 

See Si te 62 

100 m 49 10'N 123 48'W 
South-central Gabriola I. 
Old logging road with second growth of 
Pseudotsuga 

49° 08'N 123° 47'W 0-100 m 
Percy Anchorage, Gabriola I. 
A. Narrow sandstone, boulder beach 
B. C l i f f s of open, mixed Acer, Arbutus, 

and Pseudotsuga 

49° 09'N 123° 46'W 5 m 
False Narrows, Gabriola I. 
Meadow with Quercus grove 

See Si te 65 

49° 09'N 123° 11' 30"W 0-2 m 
Law P t . , Gabriola I. 
Shel tered, sandstone boulders 

49°09'N 123° 41 'W 15 m 
2 km S of S i l va Bay, Gabriola I. 
Thick moss mats overgrowing sandstone 

48° 58'N 123° 45'W 500-630 m 
Mt. Prevost, near Duncan 
Pseudotsuga-Holodiscus beside road; Tsuga- 
Pseudotsuga fo res t ; Alnus in seepage 
areas; disturbed espec ia l l y at summit 

49 ° 00'N 123° 40'W 80-150 m 
Moore H i l l , Thetis I. 
A. Pseudotsuga-Arbutus beside road 
B. Alnus th i cke t ; base of h i l l 



SPECIMEN NO. SITE LOCATION AND DESCRIPTION 

3145 - 3185 49°01'N 123° 4VW 0-3 m 
Pi 1 key P t . , Thetis I. 
Sandstone beach 

3186 - 3201 See Si te 70 

3203 - 3223 49°0TN 123° 41'W 30 m 
Near North Cove, Thetis I. 
Open forest of Pseudotsuga 

3224 - 3266 48° 58'N 123° 41'W 0-2 m 
Blue P t . , Thetis I. 
Sandstone beach with overhanging trees 

3267 - 3296 48° 29'N 123° 18'W 0-4 m 
Ashley Bay, V i c to r i a 
Exposed igneous headland 

3605 - 3674 48° 30'N 123° 20'W 60-150 m 
Mt. Douglas Park, V i c to r i a 
Open Pseudotsuga fo res t ; Quercus groves; 
rock outcrops towards top 

3675 - 3713 48° 32'N 123° 28'W 35 m 
'Turner 's Farm', N of Cordova Bay, Saanich 
Old farm; Crataegus hedge; outcrop area 
with open Pseudotsuga forest 

48° 41'N 123° 25'W 100 m 
N end of Saanich Peninsula 

3720 - 3747 A. Abies forest 
3748 - 3759 B. Alnus th icket 
3760 - 3778 C. Shale outcrop beside road 

3779 -3806 48°36 'N 123°29'W 0-3 m 
3864 - 3881 Henderson P t . , Saanich Peninsula 

Gran i t i c beach with overhanging trees 

3 8 0 7 - 3 8 6 3 48°31 'N 123° 25'W 200m 
Observatory H i l l , Saanich Peninsula 
NE slope of Pseudotsuga, Quercus, Holo- 
d iscus, and moss 

3864 - 3881 See Si te 78 

3882 - 3946 48°37 'N 123° 27'W 300 m-
Mt. Newton, Saanich Peninsula 
Open forest of Pseudotsuga; Quercus out-, 
crop 

3947 - 3982 48 ° 41 1 30"N 123°24'W 0-3 m 
Swartz Head, Saanich Peninsula 
Shale beach 
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SITE NO. SPECIMEN NO. SITE LOCATION AND DESCRIPTION 

82 3983 - 4022 

83 

84 

85 

86 

88 

90 

91 

4023 - 4038 

4039 - 4061 

4062 - 4122 

4123 - 4167 

87 4168 - 4193 
4236 - 4256 

4194 - 4235 

4236 - 4256 

89 4257 - 4331 

4332 - 4390 

4391 - 4420 

48° 31 'N 123° 29'W 165 m 
Partr idge H i l l s , Highlands 
Arbutus-Pseudotsuga outcrop; previously 
logged 

48° 3T'N 123° 30'W 
Central part of Highlands 
Alnus-Polystichum th icket 

160 m 

48° 30'N 123° 30' 30"W 180 m 
Munns Rd. X Lone Tree H i l l Rd . , Highlands 
Open Pseudotsuga forest 

48° 31'N 123° 31'W 360 m 
Lone Tree H i l l , Highlands 
Mainly moss-rock outcrops, some groves of 
Quercus and Pseudotsuga 

48° 29'N 123° 32'W 300 m 
Mt. F in layson, Goldstream Prov. Park 
Lower slopes with Alnus, Thuja, Acer, 
passing into Pseudotsuga and f i n a l l y open 
outcrops with some Quercus 

48° 23'N 123° 30'W 0-3 m 
Cove at end of Pamir Rd . , Albert Head, 
Metchosin 
Igneous beach 

48° 24'N 123° 31'W 200 m 
Mt. Metchosin, Metchosin 
Pseudotsuga-Quercus outcrop 

See S i te 87 

48° 20'N 123° 41'W 0-100 m 
East Sooke Park, East Sooke 
Igneous beach through Alnus th ickets to 
Pseudotsuga forest (some Blechnum spicant) 

48° 35'N 123° 34'W 400 m 
Spectacle Lake Prov. Park, Malahat 
Mixed Pinus-Pseudotsuga fo res t , some 
outcrops 

48° 38'N 123° 36'W 250 m 
Old Baldy Mt . , Shawnigan Lake 
Alnus in drainage areas passing into 
Arbutus-Pseudotsuga forest 
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SITE NO. SPECIMEN NO. 

92 • 4421 - 4432 

93 

94 

95 

96 

97 

98 

99 

100 

101 

4433 - 4475 

4476 - 4535 

4536 - 4564 

4565 - 4621 

4622 - 4654 

4655 - 4697 

4698 - 4757 

4 7 5 9 - 4804 

4805 - 4846 

4847 - 4895 

SITE LOCATION AND DESCRIPTION 

48 ° 41*N 123 ° 37'W 330 m 
Cobble H i l l , S of Duncan 
Burned and logged area; some Arbutus, 
Pseudotsuga, abundant Cytisus 

48° 23'N 123° 57'W 0-5 m 
Sheringham P t . , E of Jordan River 
Picea s i tchens is f r inged beach 

49° 01 'N 123° 50'W 150 m 
Woodley Range, near Ladysmith 
C l i f f s with shaded and open forest 

49° 03'N 123°°46'W 0-2 m 
Mermaid Cove, N of Ladysmith 
Sandstone beach 

48° 211N 123° 33'W 40 m 
Pedder Bay, Wil l iam Head, Metchosin 
H i l l s i d e of Pseudotsuga passing into old' 
Quercus outcrop; disturbed 

48°55 'N 123°42'W 
Bare P t . , Chemainus 
Exposed conglomerate beach 

See Si te 69 

0-2 m 

500 m 48°50 'N 123°36'W 
Maple Mt . , Maple Bay 
Disturbed by logging; also SE facing 
igneous outcrop with Quercus 

48 ° 46'N 123 ° 37'W 150-200 m 
Skinner B l u f f s , Mt. Tzuhalum, near Duncan 
Mixed forest of Pseudotsuga, Arbutus, .. 
Holodiscus, some Quercus; burned at one . 
t ime; top with rock s l ides 

48 ° 46'N 123 ° 35'W 0-3 m 
Genoa Bay, S of Maple Bay 
Sandstone-conglomerate beach with over
hanging Thuja 

48 6 26' 3-"N 123° 43'W 120 m 
Sooke Pot Holes, Sooke R. 
Open areas of Pinus, Pseudotsuga, also 
Vaccinium ovatum; frequent moss-covered 
outcrops 
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SITE NO. SPECIMEN NO. SITE LOCATION AND DESCRIPTION 

102. 4900 - 4922 49° 17'N 124° 16'W 30 m 
Englishman River at Craig Rd . , near 
Pa rksv i l l e 
Mixed Alnus, Pseudotsuga, Thuja beside 
r i v e r . 

103 2923 - 4991 

104 

105 

106 

107 

108 

4992 - 5001 

5002 - .5030 

5031 - 5087 

5088 - 5129 

5130 - 5168 

49° 17'N 124° 09'W 200-260 m 
Nanoose H i l l , N of Nanaimo 
Scattered Pseudotsuga plus well developed 
Quercus-Arbutus outcrops 

49° 17'N 124° 11'W 0-3 m 
Nankivel l P t . , S of Pa rksv i l l e 
Igneous ocean rocks 

49° 15'N 124° 34'W 1070-1170 m 
Mt. Cokely, near Port Alberni 
Mixed Thuja, Tsuga, and Abies without 
shrub layer 

49° 15'N 124° 211W 180 m 
Englishman River Prov. Park 
Mixed s i tes throughout park; Pseudotsuga, 
Tsuga, Taxus mixed with Gaul ther ia , 
Pachist ima, Adiatum, and Oplopanax 

49° 17'N 124° 20'W 260 m 
L i t t l e Mt . , Pa rksv i l l e 
Open Pseudotsuga below passing into Pinus 
and Arctostaphylos columbiana; also ex
posed SW facing conglomerat c l i f f s 

49° 13'N 123° 58'W 100-140 m 
Departure Bay, Nanaimo 
Igneous outcrop with Cyt isus , Quercus, and 
Arbutus 

109 

110 

111 

5169 - 5204 

5205 - 5248 

5249 - 5264 

49° 14'N 123° 58'W 
Neck P t . , Nanaimo 
Igneous rock beach 

0-3 m 

49 °.19'N 124° 33'W 150 m 
L i t t l e Qualicum Fa l l s Prov. Park 
Along ra i l road tracks with Pinus, 
Pseudotsuga, Arctostaphylos columbiana 

49 ° 211N 124° 35'W 100 m 
Horn Lake Publ ic Rd. 
Young growth of Pinus, Arctostaphylos  
uva -u rs i , A. columbiana, some Pseudotsuga 
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SITE NO. SPECIMEN NO. SITE LOCATION AND DESCRIPTION 

112 5265 - 5303 

113 

114 

115 

116 

117 

119 

5304 - 5359 

5360 - 5398 

5399 - 5431 

5433 - 5442 

5443 - 5453 

5467 - 5523 

118 5524 - 5552 

6071 - 6091 

6325 - 6336 

6395 - 6417 

6422 - 6438 

120 6439 - 6445 

7276 - 7285 

7355 - 7364 

49° 37'N 125° 05'W 330 m 
Comox Lake, near Cumberland 
Shaded forest of Tsuga, Thuja, Pseudotsuga, 
Pinus; logged on top 

48° 25'N 123° 14' 30"W 0-3 m 
Discovery Island near V i c to r i a 
Igneous beach with grass headland, some 
Arbutus, Pinus, and Pseudotsuga 

48° 31 1 30"N 124° 27'W 0-2 m 
Botanical Beach, near Port Renfrew 
Sandstone beach fr inged by Picea s i tchensis 

48° 31'N 124° 22'W 0-3 m 
Sombrio Beach, 14 km E of Port Renfrew 
Beach l ined by Picea s i tchens is 

48° 34'N 124° 13'W 10 m 
'Harr is Creek Y ' , 8 km E of Port Renfrew 
Shaded, steep shale c l i f f 

48° 35'N 124° 11'W 30 m 
San Juan River Br idge, 20 km E of Port 
Renfrew 
Shaded, p h y l l i t e - s h i s t c l i f f 

See S i te 49 

500 m 48° 44'N 123° 29'W 
Mt. Taum, Sal tspr ing I. 
Scattered Pseudotsuga at base; slope of 
grass-moss-Arctostaphylos uva-ursi 

48° 44'N 125° 38' 30"W 150 m 
Koksilah R., near Shawnigan L. 
Alnus, Acer, Thuja along r i ve r 

See Si te 18 

See S i te 89 

See Si te 49 

48° 46'N 123° 22'W 
Beaver P t . , Sa l tspr ing I, 
Sanstone/igneous beach 

See Si te 42 

See Si te 49 

0-2 m 



SPECIMEN NO. SITE LOCATION AND DESCRIPTION 

7 3 6 5 - 7 3 7 3 49° .19'N 124° 18'W ^ . 0-3 m 
Parksv i l i e Community Center Park, 
Pa rksv i l l e ~ 
Grassed playground with scat tered, 
Pseudotsuga 


