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This thesis is an amalgamation of and a contribution to
the knowledge of the Ephemeroptera of British Columbia, an ordef
which has been largely neglected in Canada, and particularly in
this province. The three families Heptageniidae, Ephemeridae,
and Baetidae are replaced by the five superfamilies Héptagenioidea,
Leptophlebicidea, Caenoidea, Epheméroidea, and Prosoéistomatoidea
proposed by Edmunds and Traver (1954). 146 species in 23 genera
have been recorded in British Columbia. Of these, 62 as yet
unidentified species are designated by number. A checklist of
all recorded speclies, and keys and deécriptions of taxonomically .
important criterie of the gpecies and higher ranks are included
‘herein. A preliminary investigation of the ecology of the nymphs
collected by the author in the Alouestte Rivef and by Dr. G.G.E.
Scudder in the lakes of the Chilcotin, Cariboo, and Nicola VYalley
regions revealed no "preference" of the nymphs for the middle or
edges of the river or for pafticle size of the substrate. An
accurate determination of the latter, however, is not obtainabie
with the type GF.coliécting eqguipment employed during this study.l
Some "prefefence” was shown by a number of species for specific
rétes of current flow. No correlation between the species of nymphs
-and the pH.or the salinity of the environment was determined.
Suggestions are put forward for the extension of ouf knowledge

of the taxonomy, ecology, and biology of the Ephemeroptera.
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INTRODUCTION

— e W — et o ot mam = ow— — .

The order Ephemeroptera represents a majqr taxonamic group
of insects of'qonsiderable ecologicel interest and economic importance.
Their taxonomy has been for the mostvpart neglected in Canada. This
neglect represents an impediment to any édund biolagical work 1in
which it is necessary to define the material and diFFefentiate between
liFe_Formsf

Many‘workeré in the United States have published taxonomic
reviews o% the Ephemeropteré SF their particular regions, although
there has been a scant amount published in the past teh years.

A.E. Eaton (1883-1888, 1901) pioneered the sthy on this continent.
Probably the most prolifié contributor £o the taxoncomy of this
order was J. MCDunnoQgH,.who published a great many papers on the
North America species over a twenty year period ending in 1943.
Some of the more imﬁortant workers in this Fieldfare w. i, Uphﬁlt
(1936, 1937) and V.K. Mayo (1951, 1952) on the West ﬁoast; W.C. Day
(1954, -1955) in California; H.T. Spieth (1941, 1947),'N0rfh America
in genefal; L. Berner (1956) iﬁ Florida; and 'B.D. Burks (1946, 1949,
1953) in Illinois. ‘The oﬁ%y comprehensive study of this order in @
North Ame?ica is the exceilent volume, The Biology of WMayflies, by
3.G." Needham; 3.R. Traver, and Yin-Chi Heu “in 1835.

The most important workers at present are G.F. Edmunds,

J.R. Traver, and R.K,fﬂllen, Ed@unds and Traver}(1954), Edmundg
(1962) have revised the taxoﬁomylof the order, replacing the original
thrée families with five superfamilies. Edmunds and Traver (1959,
1963) are at present revising the Genus Ephemerella. Very little

has been dane on the Canadian Ephemeroptera. F.P. Ide (1954 has
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done a large amount of work on the Ontario Ephemeropterans. Contri-
butions in that province have also been made by W.M. Sprules (1947),
The order has not been investigated at all in the rest of the coﬁntry,
including British Columbia.
The Ephemeroptera is a particularly satisfactory group
with which to work, for although the members are fragiie, they
exhibit excellent morphologicai criteria., These include body form,
wing venation, the proporticns of the leg segments, genitalia and
colour pattern in the adults; and body form, mouth parts, gills
and colour pattern in the nymphs.  There is, however, a difficulty,
particularly in the construction of keys, in that the adults of
these insects exhibit considerable sexual dimorphism, which is manifest
sspecially in the colour, leg segment proportions, and wing venation.
An attempt has been made in the following keys to minimize
this difficulty wherever possible by employing couplets which do
not consider cologr, leg segment-proportions, and wing venation
in those groups displaying a marked sexual dimorphism in these criteria.
The use of genitalia as a taxonomic Féature is kept to 2 minimum
because their use presents technical difficulties and inconvenience
to those who may wish to employ the kéy. However if is impossible
to eliminate these characteristics entirely.
The considerable variation in body form of the nymphs
amoﬁg the various species aFFDrds an excellent oppartunity to study

the relationship between their morphology and eéology.
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British Columbia is a particularly convenient area for the
study of the Ephemeroptera; due to the diversify of thg ecological
zones, the abundance and accessibility of lakes and rivers, and the
number of available specimens in the collection of the University
of British Columbia.

The present study was therefore undertaken to clarify the
taxonomy of the Epﬁemeroptera of British Columbia consistent with
the newer ideas of taxonomy of this group. Included are a checklist
of all species recorded from the province, keys of adults and nymphs,
descriptions of the characteristics of taxonomic importance, and
where possible, some account of their ecology.

For a discussion of the very interesting life history of
the mayflies,.and for an evaluation of théir economic importanqe,
especially as a source of fish Food, I refer the reader to the very

excellent accounts of Needham, Traver, and Hsu (1935).
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MATERTIALS AND METHODS

The material examined during this study came from three
sources, my oun collections on the Alouette River near Haney, Britiéh
Columbia, the collections of Dr. G.G.E. Scudder from lakes in the
Chilcotin, Cariboo, and Nicola Uélley regions, and the spirit
caollection of nymphs and the colleétion of pinned adults of the
University of British Columbia. -All specimens from these three
sources were sxamined and idenﬁiéied or described.

The system of classification employed in this paper is
that proposed by G.f. Edmunds andkj.R. Traver, in which the three
Famiiies Heptageniidae, Ephemeridae, and Bastidae are replaced
by the sﬁperfamilies Heptageniocidea, lLeptophlebioidea, Caencidea,
Ephemeroidea,‘and Prosopistomatoidea. All except the last are
represented in British Columbia.

Anvattempt was made to investigate the ecological relation-
ships of the nymphs collected in the Alouette River. This river was
chosen because of its proximity to Vancouver, its accessibility,
and the various types of habitats it affords Fromiits headwaters
to its mouth. The river is divided intoltwo arms, the North and
the South. The former drains WMarian Lake, running for approximately
ten miles to meet the South arm, thch runs a ten mile course from
Alouette Lake. The river then flouws approkimately two miles to
empty into the Pitt River. The.width of the river varies from twenty
feet at the headwaters to seventy-five feet near the mouth. The
rate of flow and character of the stream varies, being generally

faster and more turbulent near the origins and slow and placid near
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the mouth. There are also stagnant and quiet ponds and backuwaters
along the length of the river.

The Eharacter of the stream bed varies from the.rocks and
boulders of the headwaters to mud and silt near the mouth. Areas
of gravel and sand are also plentiful and always in close associ-
ation with larger rocks. Vegetation in the river is sparse, and
consists for the most part of various types of mosses.

At the begiﬁniné of May 1959 the river was mapped and the
character of flow and the stream bed at all accessible points was
noted. Twenty-two of these points were chosen, care being taken
to utilize as many different types of habitats as possible. Thase
were divided into three groups of stations,}and each week collect-
ions were made from one group, so that each station was visited
every tHree weeks. During the winter, from September to May, each
station waé visited every six weeks. At each station collections
were made from one to four habitats, usually the ﬁiddle and edge
of the piver, and any'backwaters or ponds. The edge of the river
was considered to be that portion accessible by a dip net ménipulated
from the bank.

The components of the stfeam bed were divided for descriptive
purposes into eight types, based on approximate.particle size -
mud, sand, fine gravel (particles up to 5mm. in size), coérse gravel
(particles from 6mm. to 2cm. in size), small rocks (From.ZCh. to
12cm. in size), large rocks (any rock larger‘than 12cm. but removable),

boulders (any immovable rock), and bedrock.
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The swiftness of the current in most locations prohibited
the measurement of current speed with a current meter. Therefore
in lieu of more accurate measurement of rate of flow, the following
descriptive phrases are used: guiet or still, slow (a perceptible
cgrfent but without ripples), slow ripples, fast ripples, and rapid
(with turbulent, white water).

flost collecting was done with an ordinary dip net, although
in some cases a Surber Sampler (Needham and Usinger, 1956) was used.
In deep water near the mouth of the river, an Ekman dredge was
lowered from various bridges. The material collected was brought
in to the laboratory, counted, identified to Family or order, and
preserved in alcohol for more accurate identification at a later
date,

A_brief discussion at this point of the taxonomic features
of the Ephemeroptera might benefit readers unfamiliar with the order.
Although there is considerable variation in morphology among the
various species and among higher ranks, the morphological details
are remarkably constant within a species. The body form of the
adult varies from long and slender to short and thick. The antennae
are short and setacious. The compound eyes are usually larger in
the male than in the female, and may be épproximated apically in
the former. In some groups the dorsal portions are lighter in colour

than the ventral portions, as in the genera Siphlonurus and Heptaoenia.

The eyes in the genera Blasturus and Ephemerella are divided into
a larger, lighter upper portion and a smaller, darker lower portion
by a transverse groove, and in all the Baetinae the eyes are completely

divided, the upperlportion being turbinate. All_speéies have thres
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ocelli, arranged to form a triangle, the distances between them
~varying.

The wings are not fragile, as befits an insect that spends
thé major part of its adult life in the air. They are strongly
attached to a well-developed thorax which contains the powerful muscles
of flight. They are usually hyaline, but may be tinted brouwn or
amber, or suffused with brownish or blackish clouds. The venation
is pale of dark. The forewings are large, fan-shaped, and fluted.
They can be divided into three areas, the costal strip, the middle
field, and the anal area. The three strong veins, the costa, the
subcosta and the first branch of the radius occupying the costal
sfrip are strengthened by a costal brace near the wing base. These
- veins may be broken at their midpoints by a bulla, providing greater
flexibility. The venation of the middle field consists of the
- radial sector and media, both of which are forked almost at their
bases. The anterior branch of the radial sector is dichotomously
forked Farﬁhar out, and its posterior branch is forked to form the
"outer fork" (Of). Often these forks and the intércalaries between
them form "triads". The anal area contains the cubitus, which is
divided to its base, and several short anal veins. The fluting
of the wings, caused by the convexity and concavity cof the veins
apd their branches, is constant and distinct. This is an aid to
identificationvwhen the forks become detached and appear to be
intercalaries; Crossveins aré numerous, and serve to strengthen
thesfluted arréngemént of the longitudinal veins. They are

particularly strong in the stigmatic area, and may be reduced or
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wanting in the basal cosfal area in the more specialized spscies.
marginal veinlets, varying in number and form, may be present in
some genera.

The hindbwings are smaller than the forewings, and vary
in shape. They become smaller with specialization, and may be absent
in very specialized genera. Each bears a variable costal projection
on the basal céstal margin which underlies the anal area of the
Forewing,ncausing boﬁh wings to m;ve synchronously. The venation
is simpler, and the-Df of the Rs may be absent. Cross veins are
often few or absent.

The legs are weak, énd the middle and hind légs may even
be vestigial. ‘They consist of a short coxa, trochanter, and femur,
a longer tibia, and usually a 5-jointed tarsus. In the middle and
hind legs the first one or two tarsal joints may be fused te the
tibia. The forelegs are longer and extend forward, those of the
male bsing longer than those of the female, with a reveréible Jjoint
at the tafsal base, The male fore tarsus is usually longer than
the tibia. The paired tarsal claws may be similar or dissimilaf;
In the latter case oné of each pair may be hooked and pointed, and the
other lobelike and bluﬁt. The legs are usually bare of vestiture,
and colour differences of the segments are s;ﬁetimes useful taxonomic
criteria. Even more valuable for this pQrpose are the proportions
of the leg segments, particularly of the tarsal joints, which are
exact anﬁ constant for each species, but differ between the sexes,

and among the various species.
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The abdomen, composed of ten segments, has paired genital
openings. The male genitalia are extremely important taxonomic
features. The posterior margin of the 9th'sternite articulates
with a broad, freely moveable forceps base, bearing from its distal
angleées a pair of 3 or 4-j016ted graspingbforceps. The segmentation
of the forceps is often incomplete and the second joint is the
longeét and may bear a tubercle on its inner margin. Theforceps
and forceps base vary in shape.

The paired penes, a2bove and érising from the forcebs base,
are tubular extensions of the sperm ducts. fhey may bear chitinous
appendages in the form of stout, sharp, poéteriorly directed spurs
on the basal inner meargins, flat parameres on the cuter ﬁargins,
or, as in most of the Leptophlebiinae, large reflexed ventral spurs
on the apices. There may also be lesser teeth, spines, and spinules.

The 9th sternite of the Fema;é is extended back as a notched
or lobed subanal plate. The paired oviducts, opening_between the
7th and B8th sternites, afe covered by the 7th sternite which is
produced backwards to form the egg valve.

The tails are two or thres in number and vary in length.
Sexual dimorphismimay be exhibited, in that the middle tail (caudal
filament) of the malevmay be absént. The abdohinal tergites may bear
lateral extensions ending in postero~lateral spines. The tergites
of the thorax and the abdomen vary in colour and pattern.among
groups, but are constanf for species. The abdominal sternites may

exhibit ganglionic markings.



- -18~

‘The nymphs vary in form from the stream-lined, laterally
éompre;sed, slender, hairless free-swimming species to the sprawling,
depressed, setacious, mud and silt dwellers. Thelhead, thorax and
abdomen may bear spines, as in theAEEhemerglla, The head varies
"in shape from high and narrow to the flat, depressed shape found
in the Heptageniiﬁae. If a frontal process is present it varies
in shape. The antennae are longer than those of the adult, and
are‘filiForm. The compound eyes are lateral in position in the
burrouers and free swimming groups, but dorsal in the flattened
speciés. The three ocelli are directed forward in the free swimmers,
and dorsally in the sprauwlers.

The mouthparts of the nymph; are typical of chewing
insects, with a few modifications. The simple, quadrate labrum
may bear spines, and may be notched, emarginate, or bearing a fringe
of hairs on its anterior margin. The assymetrical mandibles each
bear two toothed canines apically-and a grinding molar surface.
Between these is a small.prostheca._’Arising from the outer surface
of each mandible in the Ephemeridae is a long, upward curved, blade-

like tusk. The outer canines in the Paraleptophlebia are extended

as long, blunt tusks directed obliquely upward. The cardo and

stipes of each maxilla are discreet‘areas, but the galéa and lacinia
are fused. The maxillae may bear teefh, bristles, or a "diatom rake"
on the crown (Ameletus). The palﬁi are usually 3-jointed. The
labium is of the usual form, with long, well separated glossae

and paraglossae. The labial palpi are ordinarily 2 or 3-jointed.
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fhe legs of the nymph are shorter than those of the adult.
The femora may be flattened in the sprawling forms, and may bear
spineé or hairs. The tarsi'are_l~jointed and bear single claws
which may be denticulate and.mhicﬁ vary in form.

The lamellate, filamentous, or plumose gills arise
laterally F;om all or some oF-the first seven abdominal segments,
and some species alsc bear plumose gills at‘the bases of the coxae,
and the mexillae. The gills may be dopble or single and are directed
laterally, dorsally, or ventrally, aﬁd sometimes overlap each other
to form a strong sucker dise. The gills of some groups are heavily
chitinized on the anterior margins, or fringed with hairs on the
posterior margins, as in the génus-taenis. In other groups, notably

the Caenis, Tricorythodes, and some Ephemerella, the first pair of

gills are operculate. Tracheation of the gills, if conspicuous,
is simple, palmate, or pectinéte.
The tails are two or three in number. The free swimming

groups found in still water, such as ths Siphlonurus, Blasturus;

and Callibaetis, and also the Ameletus in streams bear a heavy fringe
of hairs on the inner surface of .each lateral tail, and on both
sides of the middle tail. The burrowers and sprawlers have bare
tails, perhaps with uwhorls of =a Féw hairs at the joinings of the
tail segments. The tails may be Qnicolourous or banded.

The colour and pattern of the tergites and legs .wariss

greatly among groups, but is constant for each species.
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CHECKLIST OF THE EMPHEMEROPTERA OF BRITISH COLUMBIA

Order Ephemeroptera
Superfamily Heptagenioidea
Family Siphlonuriaae
Subfamily ! Siphlonurinae

Ameletus celer McDunnough

Ameletus celeroides McDunnough

Ameletus connectina McDunnough

Ameletus cooki McDunnough

Ameletus monta Mayo

Ameletus oreqonensis McDunnough

Ameletus guerulus McDunnough

Ameletus similior McDunnough

Ameletus sparsatus McDunnough

Amelstus suffusus McDunnough

Ameletus tuberculatus McDunnough

Ameletus validus McDunnough

Ameletis vancouverensis MecDunnough

Ameletus vernalis NMcbunnough

Ameletus sp, 1 *

* Until further investigation of unidentified specimens
can be undertaken, they have been numbsred, rather than
named by the author.
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Parameletus columbiae fficDunnough

Siphlonurus autumnalis meunnough

Siphlonurus columbianus McDunnough

Siphlonurus occidentaiis Eaton

Siphlonurus sp. 1

Siphlonurus sp. 2

Siphlonurus sp. 3

Siphlonurus sp. 4

Siphlonurus sp. 5

Siphlonurus sp. 6

Siphlonurus sp. 7

Siphlonurus sp. 8

Siphlonurus sp. 9

Family Heptageniidae
Subfamily Heptageniinae

Cinygma integrum Eaton

Cinygmula gartrelli McDunnough

Cinygmula kootenai McDunnough

Cinygmula mimus (Eaton)

Cinygmula par (Eaton)

Cinygmula ramaleyi (Dodds)

Cinygmula uniformis (McDunnough)

Cinygmula sp. 1

Cinygmula sp. 2
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Epeorus deceptivus (McDunnough)

Epeorus dulciana McDunnough

Epeorus flavipennis Traver

Epeorus grandis (McDunnough)

Epecrus lonoimanus Eaton

Epeorus permagnus Traver

(3

Epeorus sp.

1

Epeorus sp.

2

Epeorus'sp.

Epeorus sb.

Epeorus sp.

elegantula (Eaton)

Heptagenia

Heptagenia simplicoides McDunnough

Heptagenia

solitaria McDunnough

Heptagenia

' Heptagenia

sp. 1

Sp. 2

Heptagenia

SDe 3

Heptagenia

sp. 4

Heptagenia

sp. 5

Heptagenia'

sp. B

Heptagenia

sp. 7

Heptagenia

sp. 8

Rithroqena

doddsi flcDunnough

jejuna Eaton

Rithrogena

Rithrogena

morrisoni Banks

Rithrogena

robusta Dodds
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Rithrogena virilis ficDunnough

Rithrogena sp..l

Rithrogena sp. 2

Rithrogena sp., 3

Stenonema terminatum (Walsh)

Family Ametropodidae
Subfamily Metretopodinae

Metretopus borealis Eaton

Family Baetidae
Subfamily Baetinae

Baetis bicaudatus Dodds

Baetis insignificans McDunnough

Baetis intermedius Dodds

Baetis jesmondensis McDunnough

Baetis parvus Dodds

Baetis persecuta McDunnough

Baetis ép. 1

Baetis sp. 2:

Baetis sp. 3

Baetis sp. 4

Baetis sp. 5

Baetis sp. 6

Baetis sp. 7

Callibaetis carolus Traver

Callibaetis coloradensis Banks

Callibaetis ﬁageni (Eaten)
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Callibeetis nigritus Banks

Callibaetis sp. 1

Callibaetis sp. 2

Callibaetis sp. 3

Callibaetis sp. 4

Callibaetis sp. 5

Callibaetis sp. 6

Callibaetis sp. 7

Callibaetis sp. B

Centroptilum album McDunnough

Centroptilum bellum McDunnough

Centroptilum bifurcatum McDunnough

Centroptilum conturbatum RcDunnough

Centroptilum sp. 1

Centroptilum sp. 2

Centroptilum sp. 3

Centroptilum sp. 4

- Neoglgeon @ sp. 1

Superfamily Leptophlebioidea
Family Leptophlebiidae
Subfamily Leptophlebiinae

Leptophlebia sp. 1

Leptophlebia sp, 2

Blasturus cupidus (Day)

Blasturus gravastella (Eaten)
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Blasturus nebulosus (Walker)

Blasturus sp. 1

Paraleptophlebia bicornuta (McDunnough)

Paraleptophlebia debilis (Wialker)

Paraleptophlebia greqalis (Eaton)

Paraleptophlebia heteronsa (McDunnough)

Paraleptophlebia pallipes (Hagen)

Paraleptophlebia rufivenosa (Eaton)

Paraleptophlebia temporalis (MCDunnough)

Paraleptophlebia vaciva (Eaton)

Paraleptophlebia sp. 1

Paraleptophlebia sp. 2

Paraleptophlebia sp.-3

Paraleptophlebia sp. 4

Paraleptophlebia sp. 5

Family Ephemerellidae
Subfamily Ephemerellinae

Ephemerella coloradensis Dodds

Ephemerella doddsi Needham

Ephemerella flavilinea McDunnough

Ephemerella grandis ingens McDunnough

Ephemerella hecuba hecuba Eaton

Ephemerella heterocaudata McDunnough
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Ephemerella hystrix Traver

Ephemerella inermis Eaton

Ephemerella infreguens McDunnough

Ephemerella jacobi McDunnough

Ephemerella lodi Mayo

Ephemerella spinifera Needham

Ephemerella teresa Traver

Ephemerella tibialis fMcDunncough

Ephemerella sp. 1

Family Tricorythidae
Subfamily Leptohyphinae

Tricorythodes minutus Traver

Tricorythodes sp. 1

Superfamily Caencidea
'Family Caenidae
Subfamily Caeninae

- Caenis sp. 1

Caenis sp. 2

Caenis sp. 3

Caenis sp. 4

Superfamily Ephemeroidea
Family Ephemeridae
Subfamily Ephemerinae

Ephemera simulans Walker
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Hexagenia limbata (Guerin)

Pentagenia sp. 1
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ORDER EPHEMERDPTERA

KEY TO ADULTS

Veins 1 and Cul strongly divergent at base, with M2 strongly

bent toward the Cu baéally..........SUperFamily Ephemeroidea

Veins M and Cul little divergent at base and the fork of W
more nNearly symmetric@l.cessecesccccececssssoncscsssscsnsels
Tails tlUD. Hind taI‘SiaOI‘ 5—jOinted....;.>......-.......o......

....-............................Superf'amily Heptag@nioidea

TailS thrGEO Hind tarSi 4-jointed.....-.-...................3.
Forceps 1l-jointed. Prosternum 2 or 3 times longer than broad,
so that the coxae are very close togeth@reececccocscccosocraocons

veesssesesensssasesnsssssscsescsssssescsnuperfamily Caencidea

Forceps 3 or 4-jointed. Prosternum not as aboveeses.cecesececnes

sosessssssssscnsessnsscsscnsssenuperfamily Leptophlebioidea

KEY TO NYMPHS

Mandibles each with an external tusk projecting forward and
visible dorsally. Head with a conspicuous frontal process

between the bases of the antennae..Superfamily Ephemeroidea

Mandibles with no external tusks, or if present, depressed,

»‘and head Qith no frontal process between the bases of the
antennae.....f....................................;......2.
Outer tails fringed on thg inner side only, perhaps with a feuw

short hairs on the outer side. Tails may not be fringed,

but may bear whorls of spines at each tail joiniﬁg. If
this is so, the head is strongly depressed, with'eyes and
antennae dorsal. Tails may be tWOseeecceeossasssacoscoss

eevessassscsessesasansscsvassnssssssauperfamily Heptagenioidea
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Quter tail fringed on both sides, or if not fringed, tails
with whorls of spines at each joining. In the latter case,
thg gills of the second abdominal segment are elytroid....3.
3. Gills of the second abdominal segment elytroid, quadrate, and
the gills on segments 3-6 have deeﬁly fringed mafgins.

All gills single...;..........,......SuperFamily Caenoidea

Gills not elytroid, or if gills of second abdominal segment
are elytroid, they are triangular; the margins of the gills
pn segments 3-6 are not fringed, and all gills are double..

;..............................Shperfamily Leptophlebioidea

SUPERFAMILY HEPTAGENIOIDEA

Key to Adults
l, Hind tarsi 5-jointed. Eyes of male not turbinate. .Duter fork
of Rs oﬁ hind wing présgnt or absent. fMore than 2 cubital
intercalaries in foréwing.................................2.
Hind tarsi 4-jointed. Eyes of male turbinate. Quter fork of
Rs of hind wing absent. Four loné cubital intercalaries
in forewing. Hind wing may be absentecececceecesscscccceee

eoecccsesasssseseasssseseofamily Baetidae, Subfamily Baetinae

2. Cubital intercalaries in 2 parallel pairs, long and short
alternating. Eyes of male simple. Outer fork of Rs in
hind wing present or abseNteeececeseccscccesccocccsosnsssscs

escsessscscecsnofamily Heptageniidae, Subflamily Heptageniinae

Cubital intercalaries of forewing not as above. Eyes of male
entire, horizontal line on surface marking out 2 areas.

Duter f'OI‘k OF RS in hlnd wing present....................‘..3.
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Cubital intercalaries of forewing consist of a series of
forking or sinuate veinlets attaching Cul to hind margin..

ceevssssssessesoFamily Siphlonuridae, SubFamily‘Siphlonurinae

Cubital intercalaries of forewing 2-4 in‘number; free Eésally,

I'\Ot forkiﬂg or Sinuateocc0.0.00.0'.0.-0400.-000000lo...oc

esessessssessfamily ._Ametropodidae, Subfamily Metretobodinae

Key To Nymphs .

Nymph depressed. Eyes and antennae dorsal. Gills of a single
lamella, usually with a fibrilliform tuft at or near the

base.......;..Family Heptageniidae, Subfamily Heptageniinae

Nymph not dspressea. Eyes and/or antennae lateral, antero-
lateral, or anterior. Gill lamellae double or single......2.

Claws of foreleg biFid. Cla&s of middle hind legs long and
slender, about as long as.the short tibidseesesscsceesevacen

veeeesssessessFamily Ametropodidae, Subfamily Metretopodinae

Claws similar, sharp-pointed, much shorter thén tibia. Claws
of middle and hind legs may be long and slender, of forelegs
short...................;................,................3.
Postero;iatérai angles of éhe apical abdominal segments prolonged
into thin flat lateral spines - if weak, antennae less than
fwice the width of the head. Variable appendage on fore

coxa;........}.Family Siphlonuridae,ASubFamily-Siphlonurinae

Postefo—laterai angles of apical abdominal segments Hardly more
than acute, not prolonged into flat thin lateral spines so, if weak,
-antennae more than twice the width of the head. No appendage

0N fOrE® COX@esoeeesssesesfamily Baetidae, Subfamily Baetinae
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SUBFAMILY SIPHLONURINAE

ADULT

'fofe wing narpowedAjust beyond the bése»and widehed-somewhat
af the anal.angle,_relatively long for ifs width; the anterior branch
OF’the:cubital vein is attéched to the inner margin by a series
of cross-wveins, which are often forked and sinuate; the hind wing
is almost or fully as wide as long, the anal ragion well—deveioped;
the costallpfojection is not especially prohinent, usually somewhat
. obtuse; the tarsi are Five-jbin#ed;'the.basal joints of the middle
and hind tarsi are .fiore or lesévcomplétely fused with the tibiae;
all'joints of the male fore farsus'Free and mouable,.the first
joint at least l/SAthe iength of the second joint, and may equal or
exceed it; the forceps.are more or less distinctly four-jointed;
the forceps base i$>Osually very léﬁg, more or less deeply emarginate
in its apical margin, between the forceps limbs; basal joint is
usually rihg-like, often ﬁqsad‘with tﬁe éecond_joint, thch is
often strongly bowea; fwo (or rarely three) termiﬁal joints, together
‘not longer than the second. In Amgletus, éubanal plate of female
moranor less deeply carved out in the apical margin, co&vexbin

other genera; two tails.

NYMPH

Body streaﬁ—lined, much compressed; head inflexed; legs long;
claws long anq slender, not denticulate; laterél margins of apical
abdbminal tergites expanded into flat lateral extensions, less so in
Ameletus; a spine on fhé postero-léteral angle of esach middle and

apical tergite; gills on segments 1-7, simple and single, except
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in Siphlonurus where gills are double and lamellate, parts

similar; three tails, middle one heavily fringed on each side,

lateral ones on inner margins only.

1.

SUBFAMILY SIPHLONURINAE

Key To Adults

LClaws of each tarsus dissimilar. Costal angulation of hind
wing acute. Fork of M detached. Subanal plate concave..
Gt cecsosssssesssssssansssssssrscssssssssscsseshmeletus Eatan
Claws all sharp-pointed. Costal angulation of hind wing obtuse.
Fork of M not detachasd. Subanal plat CONVEXeeeseesscscesle
Hind tarsus shortér than or subequal to tibia. Dosteridr branch
of M forms almost a right angle at its union with the stem..
eestescasassasssescossecscsssscssssss.barameletus Bengtsson
Hind tarsus longer than tibia. Fork of M normalecsecececcecanae
.;............................................Sighlonurus Eaton

Key To Nymphs

Gill lamellae single on al;,segments..........................2.
Gill laméllae double on segﬁents ocne and‘two, and sometimes
on other segmenté. Lamellae équal iN SiZBesscesovoancons
................................;.....}...:Sighlonﬁrus Eéton
A fringe of pectinate spines on crown of galea-lacinia. No
pincer like process on tip of lébial P3lPescccoccscsossnsns
a.............}i....;.........................Aheletus Eaton
No pectinate spines on crown of éalea-lacinia. A\piﬁcér-like

. R
process near tip of labial palp......Parameletus Bengtsson
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GENUS AMELETUS EATON

Ameletus, Needham, 1935, The Biology of Mayflies, 446, (Bibliography)

Adult:

Medium sized, brownish or yellow.ﬁfawn, abdomen of female
often darker than that.of male; vertex and occiput of female gsually
with dark submedian marks; hind margin of head slightly concave;
eyes of male large; usually contiéuous above, not divided, a trans-
verss band 65 paler cdlbdr'ﬁay extend obliqguely acroés the outer
surface; forewing three.times as long as wide; hind wing well~
developed, co;tal angulatibn acute; median vein. of hind wing forked .
near base; venation dark; humeral cross vein strong and dark;
many crossveins in coétal half of forewing may be brown-margined,
so that Qing looks épéckled; sfigmatic crosg veins usually forked
and anastamosed; fore leg of male as long as Body; Fifst fore tarsal
Jjoint l/jvto 1/2 as long as second; éll’clawé dissimilar; abdominal
tergites usually wifh wide dark posterior margins, postero-lateral
angles, and exteﬁsions along pleural Fold; sternifes often with
black or brown ganglionic marks; Forcéps base with a tuberble or
projection on each side of apical excavation; two termiﬁal joints,
shorter fogether than seéond.joint; penes lond énd-slender,‘may
be with spines on inner margin, and tips may be seen beyond forceps
plate, when vie@ed from beneath.
Nimghs:

Maxillary and labial palps three-jointed, Forher shért and weak;
maxilla with a broad crown, bearing long pectinate spines; mandibles

triangular, with canines at one point and molar surface at another;
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labrum a little longer than wide, emarginate on frontal border;

legs rather short; postero-lateral spines usually on segments 4-9,

"but short and weak on segments 4-6; the lateral margins on these

only very’slightly compressed; gills single, simple, small and

ovalj tails usually with a wide dark transverse band at middle

and a narrow one at apex.

Genotype: Ameletus subnotatus Eaton.

AMELETUS

Key To Adults

Croséveins faintly or strongly marked with brown to
DLlaCKesoossoveseeeaosessonssscocssasssasesacassossosassassnle
NO Marginal CrOSSVEiNS.esseeesessosccsssssosssassesssassassebe
Ganglionic merkings TS )y
No dark ganglionic markings...................}..;.........,7.
Anterior two-thirds of abdominal tergites hyaline while
posterior one-third deep brown. Wings hyaline.........4.
Wings cloudy OF tintedieessessecscesessessssessesssscessocasede
Crossveins dark except in costa-basal @rE2...e..+sCONNectina McD
Crossveins inconspicuous and only faintly shadedsecececeieececcas

eveeossesssssesnssseassssacccsssnseassessssstuberculatus McD

Wings not tinged, although clouds present in wings.
Abdominal tergites deep DroWN.c.sseesecscssseseeesimilior McD

Wings tinged. Abdominal tergites 1ight~colouredessssssssescsabe

Wings with reddish brown tinge. Abdominal tergite 1 dark brouwn,
rest semi-hyalinBeseeesscsecsasvesesccssscsosecsomonta Mayo

Wings oF male amber-tinged. Cluouds in wings. Abdominal

.
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11.

12,

13,

14,

-27-

tergites yellow-Drown..c.cieceescescesasecenscsagparsatus McD
Wings tinged with umber brown, paling somewhat outwardly. Abdcom-
inal tergite 1 biaak, others bright yellow bordered
posteriorly with DBrowNeeseecccseoseceossscsasssesaffusus McD
Wings not tinged, althdugh cloudy. Abdominal tergites pinkish
brown......................;................;...validus ficD
Ganglionic areas marked-with oranée to BlacKeseecesseeroeeaneesTe
No gangliopic MATKINGSeesseesesanscorsssccosssnasssnsassssoasssl?s
Wings NOt tinNgBOecessaesscsccosesavssssccssonsancascancasessesells
Uings Faintly smokgyor grey tinged., Not speckled or cloudy......
teessnssssssssssessnasseseesssressccsassessssssssoCeler McD
Ganglionic markings dark DroWNeeecscessescsossssovscsssssscscssoalle
Ganglionic markings orange.,..........................Egggg Mch
Two small spines on inner margin of each division of penes.
Abdominal‘tergites 2 to 7 yellowish brown....celeroides McD
Single long slender spine on inner margin of each division. of.
the penss. Abdominal tergites 2 to. 7 greyish whiteeseeoeass
ebectrsecasassesssssssssssssssssssssssessssssssevernalis fMcD
Wings tinged with brown, umber b:pwn, OF @MDETeessvoccccsssesalls
Wings pale hyaline...........;.,...,....;..........guerulus MeD
Wings tinged entirely oriin part with brown or umber brown...l4.
Uings entirely tinged with'amber...;...,...................§g;£
Wings tinged.with brown at base. Abdominal #erg;tes yellow-
WHitBeeseoeosossasecasasscessansssencesssenssscOregonensis fcD
Wings strongly and entirely tinged with meer brown. Abdominal

tergites yellow DrowNeeeeesssesessesssssssovancouverensis McD
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Key To Nymph

1, Taikspale'ochreous..............,..f.................,géigg ficD
Tailswith one or more dark bands, in one or more of the three
7= -
2. Middle tail paler than outer tails, which are light brown.
Middle tail with a faint brown narrow band in middle..scces
R V=Y B A (V- [=1)
All tﬁree tails similarly markeOeeeesseceososoessccoosssosassele
3. Tails with singie median. dark band and dark tipSeecesscescsccsds
Tails with single median dark band, but pale basally and
AP1CALlYeassseessssseevsosessorsoessssosescssescsssonssssceele
4, Ventfallyvon first seven segments there is a broad dark broken
medio-ventral'band, tapering ceﬁhalad'on each segment to
a point and not guite attaining anterior margin, but
broadening out in posterior half of éegments, especially
of segments 5 and 6, where it almost coelesces with a dark
lateral stripe, extending down segments slightlx’interior
to pale edges. Segments 8 and 9 brown with small white
spots on anteriop MACGiNesssesossvesssesscnssosssssessSUffusus Mch
Ventrally pale brown with broadly pale lateral edges, except
on segment 9 and a small pale dot near antero-lateral
COTNMEBL e 0eocscososocacseossnsosssnososecsnasecsncssssosossssncese
5. Gills pale Qith faint tracheation. An interior dark band just
within the dorsal margin and.faint traces of chitinous

thickening along ventral edge..c.csseasscescsssavernalis McD
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10.

11.
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Tracheation more distinct but still not prominent. Interior

- dark band is closer to darsal margin than previously, and
thickening.alohg ventral edge is heavier.....connectina McD
No dark interior chitinpus band on gillSeeececscsssosececccseale
A dafk interior or dorsal band of chitin on gills............fB.
Tracheation of gills sparce, indistinct...........celerbidesMcD
Trachéation'of gills 'plentiful, distincteseesecso.osSparsatus McD
Ventrally pale bﬁown.with NO patterNoecessceseeses0regonensis Mch

Ventrally pale with various dark patternS.eccecsscecsceceecssede

Chitinous'thickening along dorsal and ventral edge of gillse...

teeeessscensescossessscessscssessscscscessesseSimilior McD
Chitinous band within dorsal edge of gillS.escessesccssescesolle
Chitinous band near dorsal edge of gillSe.eceveceess.ocooki ficD
Chitinous band well within dorsal edge of gills..............ll;
Chitinous band of gills extends only 2/3 to tip of gill..;...;.
.......,.....,....................‘..f.........guerulus ficD
Chitinous band of gills as far from dorsal edge as width of

base Of gilleececessssecscsesccscscconssacsssscssssmanta fayo

Unknown

Ameletus vancouverensis [icD

" Ameletus tuberculatus McD

AMELETUS CELER McDUNNOUGH

Ameletus‘celer McDunnough, Needham, 1935, fhé Biology of Mayflies,

451 (Bibliograhhy)

Adults:s .

Head and thorax blackish brown, -abdomen yellowish brown;
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wings dull hyaline, faintly smoky or'grey-tinged, not speckled

or cloudy; longitudinal veins and crossveins fine and brown;
abdominal tergites 2-7 semi—hyalihe, pale yellowish-brown; posterier
marginsvdark brown with narrow brown submedian streaks extending
forward, and not attaining anterior margin; tergites 8-10 opadue,
darker; sternites paler, ganglionic areas marked with brownish black;
tails whitish and smoky, joiniﬁgs blackish brown; peﬁe§ with several

small spines on inner margin of each division.

Nymph:

Tarsi with deep brown distel bands only; no dark longitudinal
stripes oﬁ venter of the abdoéen; ganglionic markings present;
tracheation of gills sparse and indistinpt, no dérk interior chitinous
band; tails pale occhreous. | |

Distribution: British Columbia, Alberta.

No specimens of this species were examined.

AMELETUS CELEROIDES McDUNNOUGH

Ameletus celeroides McDunnough, Needham, 1935, The Biology of May-

flies, 451 (Bibliography)

Adult:

This species is similar to A. celer, but smaller and paler;
postero-lateral area of pronotum creamy; mings not smoky; anterior
portions of tergites creamy, especially laterally on segments 6-8,
and also on sternites 7 and 8, and a pale creamy line on iateral

edge of sternite 9; ganglionic markings dark brown; penes with two
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small spines 6h inner margin of each division; penes lobes broadly
- divergent apically; all forceps joints slender.
Nymph:

‘Similar to A. celer, but tarsi dark banded basally as well
as distally; tails pale at base‘and apex, with a broad dark median
band.

Distribution: British Columbia, Alberta.

No specimens of this species wsre examined.

AMELETUS CONNECTINA McDUNNOUGH

Ameletus connectina McDunnough, McDunnough, 1939, Can. Ent. 71:50

(Bibliography)
Adult: .

‘Wings hyaline with veins and fine Crossveins‘dark, except in
costa~basal afEa; abdomen dorsally with the énterior 2/3 of tergites
duli; dirty whitish, veined with darker and with traces of two‘
broken subdorsal lines; the posterior 1/3 dull black-brown; sternites
with dark ganglionig markings.

Nymphz

fFemora pa;e with a large rectangular brown patch in the median
area;‘with small brown areas at base and apex, and with a brown
_streak extending back from apex along the dorsal edge; tibiae slightly
tinged with brown at base. No distinct maculation om sternites,
except a pale lateral edge and anterior white dots on each sternite.
Gills with an interior dark band closé to dofsél margin and a thick-
ened ventral margin. Tracheation distinct but not prominent. Tails
pale, whitish, very broedly banded with brown in middle and apically.

Distribution: British Columbia
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No specimens of this species were examined. -

AMELETUS_COOKI McDUNNOUGH

Ameletus Cooki McDunnough, Needham, 1935, The Biology of Mayflies,
452 (Bibliography)

Adult:

Small dark species, with orange-brown abdominal tergites;
thorax blackish-brown, with orange shading on and before mesothors
acic scutellum, aﬁ.wing and leg bases; wings hyaline, longitudinal
veins ambsr; abdominal tergites orange—brown, with suffused brown
shading along lateral margins, forming obscure semi—triangulaf
patches in the posferoflaferal corners, sometimes extending nérrowly
along the posterior margin. Sternites 2-6 dull hyaline whitish, -

7 and B8 opague, bright yellowish, 9 blackish brown shaded with
orange; ganglionic markings orange; penes each besaring a spine on
inner mérgiﬁ near middle; penes curved at tip; tails dirty whitish,
joinings dark. |

Nymphs

Femur with a brown central patch on outer side, which may be
reduced; tibiae brown at base; éternites pale, sternites 3-7 each
with a pair DF'small brown submedian.spbts near anterior margin
and a lateral brown stpeak, which is faint on segments 6 and 7;
sternites 8 and 9 are each crossed by'a broad curved brown band,
leaving only the antero-lateral and postero-medial areas pale;
gills each wifh a thin black chitinous band near deorsal margin;

tails pale with a broad deep brown median band.

Distribution: fMontana, British Columbia,

No specimens of this species were examined.
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AMELETUS MONTA MMAYO

Ameletus monta Mayo, Mayo, 1952, Pan.Pac.Ent., 28:93 (bibiiography)

Adult: (Male)

Wings with a reddish-brown tinge due to prominence aof
reddish-brown longitudinal veins; crossveins leésvdistinct;
stigmatic area milky; first abdominal tergite dark brown, tergites
2-7 semi-hyaline, washed with pale tracheations and very pals
laterally, tergites 8-10 dark brown with a pale streak on the
edges;‘sternites 2-8 with blackish ganglionicimarkings; penes narrow,
parallel, slightly incurved at tips, each with 3 prominent‘spines
at base; tails white with minute brown hairs, each segment delicately
bordered posteriorly with reddish hair.
Nymphs

Legs yellowish brown, with last tarsal segment dark reddish
brown; abdominal sternite 1 pale, 2-4 and 8 unifﬁrmly pale, 5-7
pale except around ganglionic markings; 9 pale; each sternite with
brown patches on either side of midline, and small distinct white
patches on antero-lateral corners; tracheae of gills numerous;
sclerotized band on gills as far from dorsal margin as width of
base; tails fringed, pale with dark brown median band.

Distribution: British Cclumbia

No specimens of this species were examined.

AMELETUS OREGONENSIS McDUNNGUGH

Ameletus oregonensis ficDunnough, McDunnough, 1936, Can.Ent., 68:208

(Bibliography)
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Adult:

Head and thorax blackish, abdomen yellowish white; wings
hyaline, costal area faintly amber-tinged at base; basal anal area'’
and stigmatic region of forewing suffused with sepia brown; the
basal area of the hind wing, éxtending along costa half way to
apex, is predominagtly brown; vVenation brown; crossveins numerous,
anasfomosed in stigmay; abdominal tergites 2 smoky brown, 3-6 semi-
hyaline, pale yellowish white with posterior margins, triangles in
the'postero-lateral cofhers, and two narrow submedianstrsaks dark
bro@n, 7-9 opaque, markings the same but blackish brown, 10 brown
with pale posterior margin; sternites 1-6 semi-hyaline, pale yellowish
white, 7-9 opaque, suffﬁsed with brown; no ganglionic markings;
penes uniqde, gach composed of a wide chitinous piece bearing three
broad spines at its‘apex; penes short, not reaching the apex of
the forceps base; tails pale smoky, not darkened at joinings.
Nymph

Basal area of femur pale with a deep broad brown median band;
apical section more or less lighter brown, especially in the fore
femur; basal halVes of tibiae pale, apicgl haltves brown; abdominal
sternites uniformly pale brown, with no ganglionic markings; gills
pale, with poor tracheation; a dark brown interior band of chitin
in the gills and with ventral marg;ns broadly but indistinctly
thickened with chitin; tails brown at base and then banded alternately

pale and dark brouwn, tips whitish.



=35+

Distribution: Oregon, British Columbia.

No specimens of this species were examined.

AMELETUS QUERULUS McDUNNDUGH

Ameletus querulus McDunnough, McDunnough, 1938, Can. Ent., 70:29

(Bibliography)
Adult:(Male)

Wings pale hyaline with iongitudinal veins and crossveins
in pterostigmatic area brown; ebdominal tergites 2-6 semi-hyaline,
light yellom—broﬁn shading into deeper brown along the posterior
borders, ‘and rather strongly marked with a fine dark tracheation
arising from the dark lateral band, tergites 7-10 opague, slightly
deeper in colour than anterior tergites and with some lateral darker
.shading; sternites whitish, suffused with dull smoky; no ganglidnic
markings.

Nymph:

Femora pale, tipped with dark and each with small median oval
dark spot; abdominal sternites 1-7 pale, 8-9 dark; sternites 1 and 2
gach bear Z dark submedian spots, much larger on 2; on sternites 3-6
theée spots become progressively lafger, uniting with dark shading
on the anterior marginé to form large irregularly triangular patches, 
occupying the whole median area, apices touching the posterior
margins; faint lateral dark patches on sternites 3;4 also become
progressively larger and on 5 connect with the dark median area;
nb lateral patches on sternite6; on sternite?7 the triangular area
is reversed; gills oval with the dark chitinous band well within

the dorsal margin and extending only 2/3 to the tip of the gill;
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tails pale with a moderately wide dark median band.

Distribution: British Columbia

No specimens of this species were examined.

AMELETUS SIMILIOR McDUNNOUGH

Ameletus similior McDunnough, Needham, 1935, The Biology of May-

flies, 456 (Bibliography)

Adult: |

Medium sized dark species; head and thorax shiny blackish
brown in male; thaorex bright reddish brown in female; wings hyaline,
clouds of light umber brown in male; venation dark, several cross-
veins of forewing margined Qith brown, so wing appears speckled;
abdominal tergites QSep brown with lighter shading on posterior
margins; sternites with black, heart-shaped ganglionic markings;
tubercles on forceps base poorly developed; penes slightly incurved
at tips, each bears one or more spineé on inper margin; subanal
plate of female small, covering less than one half the tenth segment.

Femora each with a pale streak extending backward from distal
extremity; tarsi with dark brouwn apical bands; sternites 3, 4, and
8 dark‘browp, others pale wi£h faint dark laterai dashes and obscure
submedian streaks uniting at times, especially on sternite 8, to
Form‘pafches; sternite 9 entirely pale with a minute dark dot in
gach éntero—lateral corner; ganglionic markings distinct and blackish;
gills narrowly oval, feebly tracheated, and with a chitinous thick-
ening along the darsal .and ventral edges; tails pale, with a broad

deep brown median band.,
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Distribution: - Alberta, British Columbia

No specimens of this species were examined.

AMELETUS SPARSATUS McDUNNQUGH

Ameleius sparsatus McDunnough, Needham, 1935, The Biology of NMay=~

flies, 456 (Bibliography)
Adult:

Head, pronatum énd metanotum black, anterior part of latter
shaded with brown; mesanctum reddish brown anteriocrly, yellowish
brown medially and blackish brown laterally; scutellum yellowish
brown with black lateral margins; winés hyaline, amber~tinted in
male; venation brown; crossveins in costal half of forewing basad
of the bulla margined with brown, so that wing appears speckled;
crossueins.in stigmatic area strongly anastomosed; abdominal tergiteé
2-6 yellowish brown, rest golden brouwn; ail tergites broadly shaded
with darker brown on latgral and posterior margins; sternites 2-6
dull smdky brown, rest opaque yellowish brown, with dark antero-
median patches on.7 and 8, and a broad deep brown lateral edging
on 9; Penss as in A. cooki.

Nymph: -

Legs banded; abdominal tergites 1, 7 and 10 pale with a dark
anterior margin; tergite 9 and sternites 8 and 9 dark reddish to
orange brown; other tergites with pale large oval lateral spots,
pale median areas bounded by dark brown submedian oblique streaks,

anterior and posterior margins very narrowly black, especially in
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postero-lateral corners; sternites similar, without pale median
streak; tails pale, with wide median black band and narrow apical
black band; no chitinous band in gills; tracheation of gills
olentiful and distinct.

Distribution: British Columbia

No specimens of this species were examined.

AMELETUS SUFFUSUS McDUNNOUGH

Ameletus suffusus MeDunnough, McDunnough, 1936, Can.Ent., 68:210

(Bibliography)
Adult: (Male)

Wings tinged with umber-brown, paling somewhat outwardly;
longitudinal veins bright brown, crossveins smoky brown, those before
the bulla numerous and those in the pterostigmatic area evenly
anastomosed; abdominal tergite 1 blackish, others rather bright
yellow, broadly bordered with brown posteriorly and‘slightly brown-
shaded along lateral edges where tracheation shows as a fine dark
network; tergites B-10 are opague with a more extended brown suffusion;
sternites dull pale ochreous; sternite 9 and forceps plate tinged
with yellow centrally; no ganglionic markings; penes lobes wide
apart with apices directed outwardly; tails smoky, faintly dark

ringed.
Nymphs

Legs pale with a dark central patch on each femur; tafsi banded

basally and apically with brown; first 7 abdominal sternites with

a broad dark broken medial band, tapering anteriorly on each to a
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point and not quite attaining the anterior margin, and broadening
posteriorly, especially in sternites 5 and 6 where it almost coelesces
with a dark lateral stripe uwhich is slightly medial to the pale

edge; sternites 8 and 9 brouwn @ith small white spots on the anterior
margins; gills pale, tracheation indistinct, dorsal edge strongly
chitinized; teils pale brownish at base and whitish apiéally, with

a broad deep brouwn median band and tips.

Distribution: British Columbia

No specimens of this species were examined.

AMELETUS TUBERCULATUS McDUNNDUGH

Ameletus tuberculatus McDunnough, McDunnough, 1939, Can. Ent.,

71:50 (bibliography)

Adult:

Wings hyaline; longitudinal veins brown, crossveins fine,
inconspicuous, and faintly shaded with darker colour; abdominal
tergites with anterior 2/3 semi-hyaline, light smoky, strongly veined
with darker, posterior 1/3 deep brown; two submedian dark lines do
not reach anterior maréins; sternites pale dirty white with a median
row of black ganglionic markings; male genitalia similar to
A. connectina but penes shorter and a characteristic large tubercle
between.basess

Nymph: Unknown

Distribution: British Coeolumbia

No specimens of this species were examined.
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AMELETUS VALIDUS McDUNNOUGH

Ameletus validus McDunnough, Needham, 1935, The Biology of Mayflies,
458 (Bibliography)

Adult:

Head and thorax brown, abdomen pinkish brown; wings hyaline,
faintly clouded with pale umber brown in male, venation dark;
_several crossveins in forewing margined with brown so that wing
appears speckled; abdominal tergites l1-6 semi transparent, sutures
nérrowly opaque; 7-10 opaque, 9 shaded laterally with smoky brown;
no ganglionic markings; penes curve outward at tips; subanal plate

of female almost attaining posterior margin of tenth segmenf;

fFine brown bands at bases of femora and tibiae; first and second
femora each with an oval brown spot on outer side, near middle;
sternites pale, with faint brown streaks along lateral edges of
sternite 9; gills large, oval, pale, faintly tracheated, and with
thin dark chitinous bands well within the dorsal margins; outer
tails light brown,.middle tail paler and with a faint brown narrow
median band.

Distribution: Alberta, British Columbia

No specimens of this species were examined.

.AMELETUS YANCOUVERENSIS McDUNNOUGH

Ameletus vancouverensis McDunnough, Needham, 1935, The Biology of

Mayflies, 458 (Bibliography)

Adult:

Deep mahogany broun species; with a light yellowish brown
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U-shaped mark on mesonotum, the base of the U on the scutellum;

wings strongly and entirely tinged with umber brown, stigmatic area
deeper; venation dark brown, crossveins numerous, those in stigma
anastomosed; abdominal tergite 1 mahogany brown, 2-7 semi-hyaline,
shiny bright yellowish brown, shading to narrowly dark brown pogsterior
margins, 8-10 opague, mahogany brown, -tinged anteriorly with yellowish
brown; sternites 2-8 light ochrecus, tinged anteriorly with yellowish
brown, 9 bright.yellowish brown, dark brown anteriorly and laterally;
no dark ganglionic markings; penes with two long sharp spines between
the lateral portions; tails deep smoky, joinings dark.

Nymph: Unknown

Distribution: British Columbia

No specimens of this species were examined.

AMELETUS VERNALIS McDUNNOUGH

Ameleﬁus vernalis McDunnough, McDunnough, 1936, Can. Ent., 68:208,

(Bibliography)
Adult:

Large species with deep blackish brown head and thoréx;
wings hyaline, forewings shaded with brouwn at apex and with a slight
brown tinge at the base of R3, where there is a group of 6 cross-
veins; venation brown, except 3 or 4 costal crossveins beyond the
bulla which are pale and indistinct; stigmatic crossveins anastomosed
to form a series of smaller costal cells with larger ones below;
abdominal tergites 2-6 translucent dully, greyish wﬁite, 7-10 opaque

yellowish, although 9 is brown; tergites each with a deep purple-
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browﬁ subtriangﬁlar patch, based on posterior margin, apex almost
attainiﬁévanterior margin, and brown lateral patches; sternites
2-6 with faint traces.of mid-ventral brown spots connected by a
fine line, 7 and 8 with brown lateral patches based on posterior
margins, 5 brown, yellowish on posterior margin; venter of female
largely tinged with purplish brouwn; each penes with a long spine
on inner side.
Nymph:

Legs pale, femora with large brown median patches on outer side;
tibiae entirely pale, except at extreme base; sternifes pale brown
with broadly pale lateral edges, except in sternite9, and small

pale dots near antero—latefal corners; gills pale with Faint

tracheation and an interior dark chitinous band just within dorsal
margin and faint traces of chitinous thickening along the ventral
edge; tails pale whitiéh, broadly banded with brown just beyond
middle and at extreme tips.

Distribution: British Columbia

No specimens of this species were examined,

AMELETUS SP. 1

Ameletus sp. 1

Adult:

Head dark brouwn, mesonotum yellowish red, darker on each -/
side of scutellum; metanctum darker; wings amber tinged, na
margined crossveins; forelegs dark reddish brown, middle and hind

legs yellow-red; abdominal tergites 1 and 10 dark brown, 2-9 yellow-
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red, darker on posterior margins; sternites 1 dark brown, 2-8

yellow, 9 and 10 -reddish brown; no dark ganglionic markings.

Nymph: Unknown.

Distribution: British Columbia

Material Examined:

1 Male, 1 Female, British Columbia: Courterlay,VIII.3.31,

(3. Spencer).

GENUS PARAMELETUS BENGTQSDN

Parameletus, Needham, 1935, Thé Biology of Mayflies, 502 (Bibliégraphy)
Adult:”

MEdium>sized brownish mayflies, male and female very similar;
eyes of male large, contigUous apically, not divided; foreleg of
male as long.as body; first joint of fore- tarsus and fore-tibia
thickly set with blunt spine-like processes, spines at tips of tarsal
joints of middle and hind legs; hind tarsus subequél to tibia; claws
on tarsi similar, sharp-pointed; posterior branch offi of forewing
forms almost a right-angle at its union with the stem; bind wing
less than twice as long as wide, median vein simple, not forked;
costal angulation cbtuse; abdominal tergites 5-9 notvdilated laterally
intc flat, broad r extensicns; forceps base shallowly exéavated on
its apical margin, very blunt projections on each side of this
excavation; a short 5-jointed rudiment of the middle‘tail remains.

Genotype: Parameletus chelifer Bengtsson
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PARAMELETUS COLUMBIAE McDUNNOUGH

Parameletus columbiae McDunnough, McDunnough, 1938; Can. Ent., 70:

23-34 (Bibliography)

Adult: (Male)

Wings hyaline with deep brown venation; abdominal tergites
deep brown, paling along anterior borders of 1-6, 7-10 opaque, shaded
with lighter brown, especially laterally; sternites the same, but
ruddier,. and posterior margins of anterior segmeﬁts bordered narrouly
with dirty white; basal plate dull ochreous,Awith a U=-shaped ruddy
work; tails smoky, péler at joints.
Nymph: Unknown

Distribution: British Columbia

N

No specimens of this species were examined.

GENUS SIPHLONURUS EATON
Siphlonurus,Needham, 1935, The Biology of Mayflies, 460 (Bibliography)

Adult:

Male and female similar, appearing annulate often; eyeébof
male large, usually contiguous apicéally, not divided. Eyes of both
sexes with a transuersevband, of different colour thah the eye,
obliquely across eye; foreleg of male as long or slightly longer
tﬁan body; first fore tarsal joint of male 3/4 to 7/8 of or subequal
to second; first and second joints of fore tarsus with blunt spine-
like processes on margins; sharp spines on margin of fore tibia,
and margins and tips of middle and hind tarsi; claws similar, sharp-

‘pointed; hind tarsus longer than hind tibia; forewing long and narrow,



=450

three times as long as wide; hind wing less than twice as long as
wide; venation dark; hemeral cross vein strong and dark; stigmatic
-crossveins frequently anastomosed; costal angulation of hind wing
merely a rounded elevation; median vein forked ahout 1/3 the
distance from the base to the outer margin; abdominal tergites with
dark triangles with bases on posterior margins, and epices not guite
attaining anterior margins, also dark oval submedian_spots on
anterior margins in anterior segments, but near center in apical
segments; sternites with dark U-shaped marks, lateral dark triangles
which may or may not be united at bases, or a continuous or dis-
continuous dafk median line, with one or two pairs of small dots
near it; forceps base véry long, slightly concave in its apical
margin; basal joint of forceps an imperfectly separated ring-like
enlargement of the long joint; two distal joints together not longer
than the long joint; the inner apical margin of the basal joint
often extended laterally beyond the base of the long joint; penes
complex, consisting usually of paired ventral and dorsal chitinized
portions, of which one pair completely overlies the other; from
beneath, the penes not usually seen above the apicél margin af
forceps base; subanhal plate of female broad; convéx in its apical
margine.
Nymgh:

Compréssed, streamlined body; maxillary and labial palpi
3-jointéd; maxilla conical at apex, with a few simple hairs and spines

on outer and inner margins; frontal margin of labrum entire and
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slightly concave; no spines on head or pronotum; claws long and
slender, not pectinate, mesothoracic and metathoracic claws not
longer than the prothoracic claws; well-developed postero-lateral
spines on the thiﬁ flattened lateral margins of the abdominal tergites;
gills large and platelike, retuse on apical margins; tracheéfion
abundant; gills double on segments 1 and 2 or on segments 1-7;

lamellae equal in size, except on segment 7.

Genotype: Siphlonurus flavidus (in Baetis) Ed. Pictet

SIPHLONURUS

Key To Adults
1. Abdominal sternites largely daTkKeesceoescssssosessscscsascanone
Abdominal sternites‘largely P2lEBesectessssesccssccasacsscasssale
2. Costal intercalaries joining Cul to hind margin of Forewing
forked....;........;..................................lggL_;
Costal intercalaries joining Cul to hind margin of forewing
Not FOrKedieeeessoseeaceasssscocssssssssceeascautumnalis MicD
3. No U-shaped marks on abdominal sternit@eeceeccsocescsccesee.Spe 2
U-shaped marks on abdominal StEerNiteSesscerennscsreccesccscsanssds.
4, ‘U-shaped marks on sternites 8%9 diffused and poorly defined.
Pale ruddy spot on rear of mesonotum.........columbianus McD
U-shaped marks clearly defined on sternifes 8-9. No ruddy spot

ON MESONOtUMeseeesosseccsseassncsesassssensiCCidentalis Eaton

Key To Nymphs

1. Legs unbanded. Uide pale vertical band between antennae bases.

Gills on segments 1-2 doubDlesseceeveesecsoreccscscrssennonels
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Legs banded. No pale band between antennae bases. Gills
double on segments 1-2 or segments l—7..........;.5.......4.
Tails.pale, with dark proximal and medial transverse bands.
Small U-shaped dark markihgs on sternites., All tergites
darkly patterﬁed.................................;.f...EEL;g-
Tails pale, with a dark medial transverse band., Venter of
abdomen with no dark markings. All tergites not darkly
PALLEINEdeceossossoscscacsoarssssecacnsasasssosssssonsansnele
Tergites 2,-3, 6, 7, and 9 p:edominantly darkly patterned, others
pale. Gill traéheétion P8lesssscsnascossseevsrescnsneeSPe I
All tergites with a pale median triangu;gr and pale latgral

markings. Gill tracheation darkseseesesesssessssesseseSps O

Gills double on segments 1-2 onlye.cee.ecse.eee.so0ccidentalis Eafon
Gills doubig on segments l-7;........;...;............;.::.....5.
Tails unbanded. No pattern on tergites.or sternites..;;....sg. 6
Tails banded. Tergites or sternites pgttepned..................6.
Tails pale, with a very narrow dark medial band. Lateraltransverse

dark bands on all tergites except 5 and 8, mhich are:pale.

Sternites uniéoloured. Dorsal gills patternedescesseessps 7
Tails not as above. All tergites dark. Sternites pattérned.

Gi;l tracheation darkeeeeeeseaeveacseeosoveossssncccacosonala
Tails pale, with proximal, medial, and apical dark transverse

bands. Sternites with tuo smali dark oblique lines and

two medial and two late;al dark spots. Medial dark line

ON VENLETaasesssscesonssesnssssscsnusscssaossssssonseassSPs B
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Tails pale, wiﬁh medial and apical- -dark transverse bands.
Sternites with dark submedial elongate .spots. Tergites
dark with dark transverse lateral bandSeeceecccecceseaeeSpe 9
Unknown |
S. autumnalis McD

S. columbianus McD

SIPHLONURUS AUTUNNALIS McDUNNCUGH

Siphlonurus autumnalis McDunnough, Needham, 1935, The Biology of

Mayflies, 467. (Bibliography)

Adult: |

A large dark species; head and mesenotal scutellum and sternum
blackish; pronotum deep smoky; mesgnotum dark .brown, pleural sutures
pale yellowish; wings hyaline; venation deep brown; costal cross-
veins in basal 2/3 of costal space weak; stigmatic crossveins heavy
and strongly anastomosed; abdominal tergites deep purplish brouwn;
anterior triangles tinged with yellow; lateral margins, especially
of the four apical segmeﬁts, narrowly yellowish; sternites deep
purplish brown, posterior margins narrowly yéliowish; postero-medial
area of sternite 9 yellowishj; apical margin of forceps base weakly
excavated.
Nymph: Unknown

Distribution: Alberta, British Columbia

Matérial Examineds:

1 Male, British Columbia: Barkerville, VII.7.48. (H.R. McCarthy)
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STPHLONURUS COLUMBIANUS McDUNNOUGH

Siphlonurus columbianus McDunnough, Needham, 1935, The Biology of

Mayflies, 469 (Bibliography)

Adult:

A large dark species; pale ruddy spot anterior to black
mesothoracic scutellum; wings hyaline; faint brownish tinge in
stigmatic area; venation blackish; abdominal tergites deep purplish
brown, anterior tergites yellowish; sternites dull yellowish;
U-shaped marks purplish brown, diffuse and poorly defined on
sternites 8 and 9, sternite 10 wholly brown; two tiny dots usually
near center of each sternite; tails dark basally, paler distally;
joinings brown,

Nymphs: Unknown

Distribution: British Columbia, California

No specimens of this species were examined.

SIPHLONURUS OCCIDENTALIS EATON

Siphlonurus occidentalis Eaton, Needham, 1935, The Biclogy of

Mayflies, 473 (Bibliography)

‘Adult:

A'large reddish and yellowish brown species; head and thorax
yellowish brown;'pronotum dark brown;grey'laterally; mesonotal
scutellum and lateral margins dark reddish brown, yellow areas
anterior to mesonotal and metanotal scutella; antero-lateral corners

of mesonotum and pleural sutures yellowish, often with orange
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markings; white bands across mesa and metasterna; wings hyaline;
venation purplish black; longitudinal veins,heavier; thickened areas
on bulla, S5c, R, and first divisicn of Rs; narrow 5r0wn shading at
base of forewing, costal and subcostal crossveins pale; stigmatic
crossveins numerous, ofteﬁ forking near costal margin; median portion
of each abdominal tergite yellowish brown; lateral triangles dark,
prominent, confined to postero-lateral éngles and lateral margins;
dark oval spots conspicuous and reddish brown; pale areas semi-
hyaline; all tergites pale on posterior margins; apical tergites
marked with_yellow, often with powdery aregs; U-marks on sternites
conspicuous, the arms may be united posteriorly by a brown crescentic
or straiéht transverse band; two small dark spots within each U-
mark, anterior to center; teils dark purplish brown basally, rest
yellowiéhAor whitish, joinings slightly darker.

Nymphs ,
- Legs banded alternately light and dark; dark U-shaped markings

on each abdominal sternite; gills double on segments 1 and 2 only;
"tails pale, dark banded at tip only.

Distributioms:s British Columbia

faterial Examined:

1 (?) British Columbia: Jesmond, VIII.29.37 (J.K. Jacob)

Siphlonurus 5p.-1

Adult:

A very large dark species; head and thorax dark brown; forewings
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with forked intercalaries joining Cul to hind margin; abdominal
térgites and sternites black with yellow posterior mafgins; no
U-shaped dark markings on sternites.

Nymph: Unknouwn

Distribution: British Columbia

Material Examined:

1 Female, British Columbia: Cowichan, VI.20.49 (G.S. Brown)

Siphlonurus sp. 2-

Adult:

Wings hyaline, unpatterned; abdominal tergites 3-6 only pale
yellowish brown, each with two submedial triangles brown; tergites
1-2 and 7-10 brown, posterior borders black; sternites 2-8 pale,
with dark ganglionic markings, 9-10 dark brown; no U-shaped markings;
tails pale, darker at joinings.

Nymph: Unknown

Distribution: British Columbia

laterial Examined:

1 Male, British Columbia: Trinity Valley, VII.2.43 (C.V. Morgan)

Siphlonurus sp. 3

Adult: Unknoun

A wide pale vertical band between antennae bases; legs unbanded;

abdominal tergites 2, 3, 6, 7, and 9 predominantly darkly patterned,
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others pale; gills double on segments 1 and 2 only; tracheation pale;
no U-shaped markings on sternites;.tails pale, with a dark median
transverse band.
Ecolng:

Nymphs of this species were taken from the edge of the
Alouette River at a depth of 1 to 2 feet. The current was slow and
the river bed consisted of a mixture of coarse and fine gravel,
sand, mud, and organic silt and debris. All specimens were taken
during mid-June.

Distribution: British Columbia

Material Exemined:

7 Nymphs, British Columbia: Alouette River (Haney, B.C.) yI.?.59

(N. Filmer), Canim Lake, VI.27.61 (G.G.E. Scudder).

Siphlonurus spe. 4

Adult: Unknown

Wide pale band between antennae bases, legs unbanded; all
tergitgs darkly patterned; U-shaped markings on sternites; gills
double on segments 1 and 2 only; tracheation dark; tails with proximal
and median dark bands.

Distributions British Columbia

Material Examined:

2 Nymphs,‘British,Columbia: Canim Lake, VI.27.61 (G.G.E. Scudder)
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“Siphlonurus sp. 5

Adult: Unknown

ide pale band between antennae bases; legs unbanded; tergites
with pale triangular and lateral marks; no marks on sternites;
gills double on segments 1 and 2 only; tracheation dark; tails with

dark median band.

Distribution: British Columbia

Material Examineds:

1 Nymph, British Columbia: Canim Lake, VI.27.61 (G.G.E. Scudder)

Siphlonurus sp. 6

Adult: Unknown

m

:

Legs banded; no pattern on tergites or sternites; gills double
on segments 1 to 7; no tracheation; tails unbanded.

Distribution: British Columbia

Material Examined:

6 Nymphs, British Columbia: Nicola Creek.

Siphlonurus sp. 7

Egglgz Unknown
Nymph:

Legs banded; tergites with lateral transverse dark bands? tergites
5 and B pale; sternites unicoloured; with no péttern; gills double

on segments 1 to 7, dorsal gills patterned; tails with a very narrou
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dark medial band.

Distribution: British Columbia

Material Examined:

19 Nymphs, British Columbia: Nicola Creek.

Siphlonurus sp. 3

Adult: Unknouwn’
Nymph

Legs banded; tergites darkly patterned; sternites with two
small oblique'lines and two medial and two lateral dark spots,
spots may be paler; dark medial line on sternites; gills double
on segments 1 to 7; trécheation dark; tails with proximal, medial
and apicai'dérk bands.

Distribution: British Coclumbia

Material_Examined:

4 Nymphs, British Columbia: nr. Rock Lake, VII.16.62 (G.G.E.

"Scudder).

" Siphlonurus sp. S

Adulﬁ: Unknown
Nymphs

Legs;banded; abdominal tergites dark with darker lateral
transverse bands; sternites with dark submedial elongate spots;
gills dbuble,on segments 1 to 7; tracheation dark; tails with

median and apical dark bands.’
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Distribution: British Columbia

flaterial Examined:

6 Nymphs, British Columbias
5 Brunson Lake, VI.25.61 (G.G.E. Scudder)

1 Williams Lake, VI,24.61 (G.G.E. Scudder)

SUBFAMILY HEBTAGENIINAE

Adult:

Eyes of males simple; hind tarsi with five freely movabls joints;
wing venation plentiful in both wings; two parallel pairs of cubital
intercalaries, unattached basally, in Foréwing, the pair nearest
the hind angle is longer; ocuter fork of Rs of hind wing present;
forceps 4—jointéd;

~

- Nymphs s

Flattened,'proteﬁtively coloured nymphs; heads strongly depressed;
eyes latera;; labrum considerably wider than long; mandibles slender
in basal haiF; two canines, the oﬁter longer than the inner; canines
scoop-shaped, margins more or less crenate, may be one or two sharp
spihes on tip of inner canine; lacinia present or absent, if absent,
a row of hairs of ten in lacinial region; mexillary palpi two-jointed,
distal joint often thickly set with apical spines; inner margin of
galea-lacinia with a fringe of long hairs usually a second row
parallel to these a short distance back from margin; upper margin
or crown of galea-lacinia with spines or hairs, or both; labial
palpi similar to maxi;lary palpi; gills present on abdominal segments
1-7; gills double, consistiné of a dorsal lamellate and a ventral

fibrillan portion, latter may be wanting, much reduced, or pushed

upwards to appear to lie dorsal to lamellate portion.
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SUBFAMILY HEPTAGENIINAEL

Key To Adults

Basal joint of fore tarsus of male mot as long as second
L 1 P
Basal joint of. fore tarsus of male equal to or slightly longer
than second Jjointes.e.ieieocssceernonssssersesesrsapeorus Eaton
Basal joint of fore téysu; of male 2/3 to 3/4 as long as second
joint.................;...,..................................3.
Basal joint of fore tarsus of male 1/6 to 1/2 as long as second
joint....;....................,.............;......;........4.
Stigmatic area of ‘forewing divided by a fine line déBtb an upper
and loyer sgries of cellules. Basal costal crossveins very
weak......;7.};........... ............. e Cinygma Eaton-
Stigmatic area of forewing not dividedAby a fine line into an
upper énd'lower Serigs of cellules. Basal costal crossveins
‘usually well-developediesceeveeereceneensen..Cinygmula ficD
Stigmatic crossveins more or less anastomosed. Eyes of male
usually contiguousS.ee..... sesesncrecrsecnasse sRithrogena Eaton
Stigmatic crossveins nct anastomosed. Eyes of male not
CONLIOUOUS, s tvneoeervsnerenastvoasonssorssansns seeseee a0
Basal joint of feore tarsus of male 1/6 to 1/3 as long as the
second jointi Penes not distinctly L-shaped. Stigmetic cross-
veins not slanted....eeicvesacenasenenanans....Heptagenia Walsh
Basal joint of fare tarsus of male 1/3 to 1/? as long as the
second jaint., Penes more or less distinctly L—shaped. Stigmatic

crossveins variably slanted........... eeeses.s.atenonema Traver
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Key To Nymphs

Three t2ilSesecesssecooessscseroassssssosccsossccoasssvosasennele
TWO t@ilSeseeecassccccssssscsassssosessssoonssssssobpeorus Eaton
Gills of seventh pair of gills flat and plate-like, qguite
similar to preceding pairs. Tracheae with lateral branches
always present in seventh pair. Either spines or hairs
“on crouwn of galeé—lacinia, but NOt BOtheceeeeceessreeaesosds
Gills of seventh pair of gills reduced to a singlg slender
tapered filament on spine. Tracheaé, if present in this
filament, without lateral branches. Both spines and hairs
on crowh of galea-lacinNiBesessceesseescsesotenonema Traver
Gills of first and second segments smaller than rest, all gills
directed laterally, or dorsaliy and laterally, not'converging
beqeath body. Fibrillar gills ventral..............;.....4.
Gills of first and last segments much enlarged, converging
beneath body of nymph. Fibrillar gills dors@l.cesceccsceses
ceressrasoas Veesssssesses ssssssesessessss.Rithrogena Eaton
Fibrillar portion of gills well developed on segments 1 to 6,
" may be wanting on segment. Front ofhead entire 6r very
slightly emarginatBececceecsseessscosscssscssscensnsaseonssde
Fibrillar portion of gills reduced to a few tiny threads.
Front of head distinctly emarginate...........Cinygmula MeD
A chitinized area on each mandible below molar region. Inner
canine 1/2 as long as outer. Hairs on crown of galea-lacinia.
Lateral spines absent. Labrum‘extending not more than 1/4

distance along anterior margin of headee......Cinygma Eaton
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‘No chitinzed area on mandiblé. Inner canine at least 3/4 as
long as outer. Spines on crown of galea-lacinia. Labrum
extending 2/3 £0'3/a distance along anterior margin of

headloooooonooot.looo'.'o.oo'ooono.‘oi..o'.HeEtagehia walSh

GENUS CINYGNA EATON

Cinygma, Needham, 1935, The Biolbgy of Mayflies, 365 (Bibliography)
Adult: |

Eyes of male not contiguous; fore leg of male as long as body;
féﬁur slightly shorter than tibié, which is about 1/2 the length
of the tarsus; basal fore tarsal joint 2/3 to 3/4‘as long as the
second, which is subequal to third; fourth joint about 3/4 as long
as the third; fifth joint 1/2 as long as first; in hind tarsus
basal joint slightly longer than sécond; fifth joint slightly longer
than basal joint; all claws dissimilar; stigmatic area of forewing
divided by a fine line into a series of small costal and larger
subcostal cells; basal costal crossveins very weak; stigmatic cross-
veins slénted; posterior branch of m in forewing forms almost a
right angle at its union Qith the anterior branch; outer fork of
Rs of hind wing present; apical margin of forceps base not deeply
excavated; Forceps‘4—jointed, united almost to base; a pair of small
median spines on bases of penes, and a smaller spine on each division,
below apex; posterior margin of subanal plate in female retuse.
Nymph:

Front of head entire oo slightiy emarginate} labrum extending

not more than 1/4 the distance along the anterior margin of the
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head; mandible not visible dorsally; a chitinized area basad of
molar area of each mandible; inner canine 1/2 as long as outer;
hairs on crown of galea-lacinia; maxillary palpi usually not visible
dorsally; glessae of labium distinctly triangularj; gills on all
segments directly laterally, lst pair and 7th pair smaller than
otherég na fingerlike projections on gill lamellee; fibrillar
portion4oF 0ills well developed on segments l-6, may be wanting
~an segment 7, longer than lémellae on séément 1; =211 fibrillar
portions venﬁral; three tails,

Genotype: Cinygma.. integrum Eaton

CINYGNMA INTEGRUM EATON

Cinygma integrum Eaﬁon, Spieth, 1941, Ann. Ent. Soc. Amer., 34:88

(Bibliagraphy)
Adult:

Reddish-brown species; wings hyaline, tinged with faint greyish
in stigmatic area and basal area% venation dark brown; abdominal
tergites paler hyaline; tergite 2.pdrplish brown;'tergités 3-7 with
a median purple-brown stripe and a pair of submedial stripes, a
pale cresentic area between these and the median stripe; sternite
with pale purplish brouwn tinge or light burnt-umber.

Nxmgh: Unknown

Distribution: Oregon, British Columbia

No specimens of this species were examined.
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GENUS CINYGHMULA McDUNNOUGH

Cinygmula, Needham,1935, The Biology of Mayflies, 384 (Bibliography)

Adult:

‘Eyes of male not contiguous, but separated only by a space
less tHan.l/3>the shorte; diameter of the eye; fore leg of male
lgnger than male; of female, as long as the body; fore femur of
malel3/4 as long as tibia; which is 2/3 to 3/4 the length of the
tarsus; basal fore tarsal joint 2/3 to 3/4 the length of the second,
basal joint of h;nd tarsus in both sexes slightly longer than the
sécond joint, distal joint équal to first and secona combined; fore
claws in male blunt, dissimilar in middle and hind legs of male,
on all legs of female; étigmatio area of forewing not divided by
a fine line into én upper and lower series of cellules; stigmatic
crossveins usually not anastomosed, but stunted, basal costal cross-
veins usually well-developed; outer fork of Rs of hind wing present;
penes rod—like, separated almost to base; a2 pair of short spines,
often outcurved slightly, usually on inner apical margin, often
a single spine on each lower outer margin; subanai plate of.Female
‘with a VU-shaped cleft in apical margin.

Nymph:

Front of head emarginate, exposing mouthparts when viewed
dorsally; mandible not visible dorsally; inner canine 1/4 the length
of the outer; spines on crown of the lacinia-galea; gills on segments
1-7, direct laterally; gills on segment 1 largeét fibrillar po;tion
ventral, reduced to a few tiny threads; no fingerlike projections

on lamellae; postero-lateral margins of abdominal tergites
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slightly produced; tails three.

Genotype: Cinygmula ramaleyi (Ecdyurus) Dodds.

1.

2.

CINYGHMULA

Key To Adults

Crossveins margined with DIOWNsseeeeceserconecssacoesscsoocsssle
Crossveins not marginedeceeseceersrceiosoocsecscocsccossrcoansle
Crossveins in costal half of forewing only slightly margined
with brown. Wings tinged with amber at base and along
costal margin of both WingSeeseeeeessseescesogartrelli McD
Crossveins very éine and brown, mofe distinct in pterostigmatic
area., Wings hyaline with traces of blackish shading at
extreme base.....................................kootenai'mcD
Ventral medial marks abseNteececececsesssecsssessssa.mimus (Eaton)
Ventral medial marks presenNtecccecscseccccersnscvoccecscscsssoobhe
One or more spines subapically on each division of penes,
on inner MBEQINSeeassasesccrsesenasesancsvovnssassccsesasssee
Lateral spines present on lower outer mafgins of peneSeseccscecss
R LT T PR PP PRy =]-ty (£aton)
Two lobes at apex of each division of penes, the longer directed
‘laterally..;..............;Q.....;;;......{..ramalexi (Dodds)
A single well-defined lbbe on ape% of each'diVisioh of

DEBMIESeesscsesossesssssessssscsnsessscsescssssonNiformus (Mmech)

Key To Nymphs

Apical abdominal tergites same colour as the othersee.......sp. 1
Apical abdominal tergites paler than the otherseecceeceeecs.e.oe2e

Apical abdominal tergites white. Femora brown with a pals
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L-shaped or V-shaped longitudinal mark on each basal half....3.
Apical abdominal tergites may be paler than the preceding ones,
but each has a narrow dark anterior margin. Femo?a ochreous,
withttwo broad brown bandSeeeeeeeeeesssesssssssee.bRiformis (McD)
3. Pale femoral mark L-sh2pedesssecececcscecoscosssssoramaleyi (Dodds)
Pale femoral mark V-shapediecoceccensecoccssseoscacsesrsasaansassSPe?
Unknouwn: |

Cinygmula gartrelli McD

Cinygmula mimus (Eaton)

Cinygmula par (Eaton)

Cinygmula kootenai feD

CINYCMULA GARTRELLT McDUNNCUGH

Cinygmula gartrelli McDunnough, Needhem, 1935, The Biology of Mayflies,

388 (Bibliography)
Adult:

A medium sized brown species; a wins-coloured patch anterior to
base of forewing from which a pale ochreous dash projects towards the
pronotum; wings hyaline; tinged with amber at base and along cosfal
margin; crossveins in costwl half of forewing only slightly margined
with brouwn; abdominai tergite 1 deep brown; tergites 2-7 pale semi-hyaline,
posterior portions deep reddish brown; tergites 8-10 opaque dark brouwn,
with pale lateral patches on tergites 8 and 9; sternites light-yellowish
brown with posterior margins, and often the three apical segments, faintly
tinged with reddish; faint ganglionic markings; a single well defined

lobe on apex of each division of penes, each with a small ventral spine
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on the inner mergin; median apical spines slightly serrate on
outer margins,

Nymph: Unknown

Distribution: British Columbia

No specimens of this species were examined.

CINYGHULA KOOTENAI McDUNNCGUGH

Cinygmula kootenai McDunnough, McDunnough, 1943, Can.Ent. 75:3

(Bibliography)
Adult:

Wings hyaline; with traces of blackish shading at extréme base;
venation fine, brown; 4 or 5 extremely faint crossveins beFore the
bulla; stigmatic crossveins more distinct, with only an occasicnal
trace of anastomoses; penes bent outward in apical half; the very
distinctive stimuli are very long, thin, and curved inwards in
their apical portions.

Nymphs: Unknown

Distribution: British Columbia

No specimens of this species were examined.

CINYGMULA MIMUS (EATON)

Cinygmula mimus (Eaton), Spieth, 1941, Ann. Ent. Soc. Amer., 34:89
| (Bibliography)
Adult:
A large purplish brown species; pale yellowish or creamy areas
anterior and ventral to wing bases; wings hyaline, tinged with amber,
especially on hind wing and basal half of forewing; venation light

yellowish or reddish brown; no margined crossveins; claws of forelegs
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of male similar; abdominal tergites 2-7 semi-hyaline, pale purplish
to light brown, anterior margins colourless, posterior margins
narrowly darker, tergites B-10 opaque, yellowish brown, tinged
with purplish or brown; sternites similar to tergites, buf paler;
no ventral medial markings;'penes divergent almost from base, each
division with a single well-defined lobe at apex; no ventral sub-
apical spines, but each penis with a single spine on inner margin.
Nymphs: Unknown

Distribution: Utah, Wyoming, Montamna, California, British Columbia.

No specimens of this species were examined.

CINYGMULA PAR (EATON)

Cinygmula par (Eaton), Spieth, 1941, Ann. Ent. Soc. Amer., 34:89

Mlayo, 1552, Pan. Pac. Ent. 28:182'(Bibliography)
Adult:

A medium sized light brown species; claws of foreleg of male
dissimilar; wings hyaline, may be faintly tinged with pale grey,
darker‘at base and at stigma, brownish at extreme base; venation
yellowish brown; no margined crossveins; abdominal tergites 2-7
semi-hyaline, light brown with pale dirty-whitish anterior margins,

~antero-lateral areas, narrow median and submédian streaks; streaks
outlined in darker brown; tergites 8-10 opaque brown; sternites
paler, ganglionic markings on sternites 3-7 sepia-brown; penes each
with a large spine on lower outer margins and a smaller spine on
inner margin.

Nymph: Unknown

Distribution: British Columbia

No specimens of this species were examined.
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CINYGMULA RAMALEYI (DODDS)

Cinygmula ramaleyi (Dodds), Needham, 1935, The Biology of Mayflies,

390 (Bibliography)
Adult:

A medium sized reddish and purplish broun species; thorax reddish
brouwn, mesondﬁum vellowish brown with reddish 5rown medianstripe
and purplish brown posterc-lateral areas; lateral.areas of metanotum
purplish brdwn; claws of fureleg of male similar; wings hyaline,
ambef tinged throughout; venation fine, reddish brown; no margined
crossveins; abdominal tergites 2-8 light red-brown, semi-hyaline
in anterior portions,Arest purplish brown; tergite 2 with narrouw
~ hyaline anterior margin; tergite 3 with 1/3 of anterior portion
hyaline; tergites 4-7 with anteriof 1/2 of anterior portions hyaline;
tergites 8-10 opague red-brown; pale submedian streaks outlined
in darker colour on basal tergites; sternites greyish, tinged with
pale brown; pale red-brown ganglionic markings on sternites 7-9 only;
penes with 2 lobes at apex of each division, the larger directed
laterally; a curved spine subapically on inner margin only of each
penis.
Nymph:

Femora brown with 2 pale L-shaped longitudinal mark on basal
half of each; apical abdominal tergites white.

Distribution: Montana, British Columbia

No specimens of this species were examined.

CINYGMULA UNIFORMIS (McDUNNOUGH)

Cinygmula uniformis (MCDunnough),‘Needham, 1935, The Biology of May-

. flies, 392 (Bibliography).
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Adult:

Wings hyaline, uniformly suffused with light amber; venation
fine brown; no margined crossveins; abdominal tergites in E;_gartrelli.
but brown posterior margin narrower, and anterior.hyaiine areas
wider, and with no reddish tinges; apical tergites opague, almost
sepia—brown;Atergite 8 with a narrow blackish pos£erior-margin;
sternites very pale ochreou;, 8 and 9 light yellow-brown; ganglionic
markings‘Faint ruddy; each division of penes with a well~defined
apical lobe, each bearing a small Qentral subapical spine on the
inner margin; median spines not_serrate on cuter margins.

Nymph:

Femora ochreous, each with 2 broad brown bands; apical abdominal
tergites may Se paler than the otﬁers, but each has a narrow dark
anterior margin.

Distribution: British Columbia

No specimens of this species were examined.

Cinygmula sp. "1

Adult: Unknown
Nymph: All abdominal tergites unicoloured,
Ecology:
Specimens of this species werae taken from the middle and edges
of a number of locations on the Alouette River. The river bed in
these locations varied from mud, through sand, grével, and rocks,
to large boulders. Thgy were taken at a depth of 1 to 3 feet, althougt
at one location, in_quiet water, they were taken from a depth of
4 to 5 feet. The current varied from quiet to ripples to rapids

and falls. The specimens were cocllected during the entire year.
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Distribution: British Columbia

Material Examined:

3 Nymphs, British Columbia: Alouette River, VI.2.59 (N. Filmer)

3 Nymphs; Loon Cr. (H. Lorz).

Cinygmula sp. 2

JAdult: Unknown
Nymph:

Identical toc L. ramaleyi, but pale femoral markings distinctly
V-shaped, rather than L-shaped. |

Distribution: British Columbia

Material Examined:
3 Nymphs, British Columbia: nr. Hell's Gate, VI.19.59 (G.G.E.

Scudder).

GENUS EPEORUS EATON
Epearus Eaton, Eaton, 1881, Ent. Mon. Mag., 18:26 (Bibliography)

Adults

Basal joint of fore tarsus of male equal to or slightly longer
than the second joint; fore tarsus of male longer than the tibia,
outer fork of the Rs of the hind wing preseht; apical margin of
forceps base not deeply sxcavated; male forceps 4-jcinted.

Nymph:

A flattened, sprawling species; maxillary palpi 2~jointed,
2nd joint less than 4 times tHe length of the galea-lacinia; fibrillar
portion of each pair of gills present; no fingerlike projection of

gill lamellae; claws not elongated; 2 tails.
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SUBGENUS IRGON EATON
Iron, Edmunds and Allen, 1957,.Ann. Ent. Soc. Amer. 50 (4):319
Needham, 1935, The Biology of Mayflies, 392 (Bibliography)
Adult:

.Eyes of male large, usually contigudusvapically; posterior
margin of head of female very slightly emarginate; posterior margin
of pronoctum somewhat excavated medial}y; fore leg of male as long
és or slightly longer than the body; fore femur of male 2/3 as long
as the tibia, which is 3/4 the length of - the tarsus; fore femur
of female only slightly ;horter than the tibia; tarsus subequal to
femur; in hind leg of both sexes, femur about 3/4 the length of the
tibia, tarsus about 1/2 as long as femur; usually a prominent black
mark in middle of femora, claws usually dissimilar; stigmatic cross-
veins of fofewing not anastomosed; basal costal c;ossveins often
weak and indistinct{ second fork of Rs of hind wing arises basad
of first fork; second joint of forceps longer than 3rd and 4th jﬁints
combined; penes u;ually united in the basal 2/3; a pair of median
spines on penes; apical margin of subaﬁal plate of female emarginate
medially.

Nymph:

Frontal énd lateral mérgins of head expanded, completely coVering
the mouthparts; labrum small, 1-1/2 to 2 times as-wide as long,
antero~lateral cornersbrounded, anterior margin with small medial
excavation; inner canine 1/2 to 3/4 as loné as the outer ome; lacinia-
absent or represented by 2 to 3 short hairs; inner apical margin of
galea-lacinia each with a triad of slightly incurved stout spines,

each bearing a slender thread-like eppendage at its apex; may be
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5;7 slender spines at the baées of these spines; no spines along

upper margins of maxillae; median portion of hypopharynx longer

and narrower than late;al portions; glossae conical, may be slightly
convergent apically; lateral margins of‘pronotum slightly dilated

at or anterior té middle; leg joints®fringed with hairs; femoral

flange sharp pointed or blunt; claws with 3 to 6 lateral apical
pectinations; abdominal tergites with a pair of spines at each posterol-
lateral angle; Fiprillar portion of each gill well developed, apparently
dorsal; lamellate portion of each gill narrowly thickened aleng

outer margin, which bears many minute spines; each gill overlaps

the one behind it, outer margins pressed against.the surface; anterior
lobe of first gill well developed, may or may not meet beneath the

body; gills of last segment usually approach one anocther beneath

body.

Genotype: Iron longimanus Eaton

SUBGENUS IRONODES TRAVER
Ironodes, Edmunds and Allen, 1957, Ann. Ent. Soc. Amer. 50 (4): 319
Needham, 1935, The Biology of Mayflies, 413 (Bibliography)
Adult:

Eyes of male small to moderate, usually not contiguous apically;
p03terior margin of head of female deeply emarginate; fore leg of
male slightly longer than body; femur 2/3 as long as the tibia;
fore femur of femaié ;iightly longer than tibia; tarsus subequal to
femur; in Hind ;eg of both sexes, tibia slightly shorter than femu:;
male tarsus 1/2 to 2/3 the length of the tibia, female tarsus 1/2

the length of the tibia; clauws dissimilar; basal costal crossveins
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strong; stigmatic crossveins numerous, simple, aslant; posterior
‘branch of M in Forewingvforms almost a right angle with anterior
branch; forks of Rs of hind wing arise at about the same pocint; media
of hind wing forked about 1/3 from base; second joint of forceps
longer than 3rd and 4th combined, often more .or less bowed near
middle or in apical third; penes usually separated almost to base,
somewhat compressed, elongate, divergent apically; a series 6? small
spines on veﬁtral surface of each division; apical margin of subanél
plate of female slightly emarginate.
Nynph:

Lateral and frontal margins of head expanded, completely cover-
ing thg mouthparts; frontal margin slightly emarginate medially,
deﬁsely fringed with hairs; labrum 1—1/2 to 2 times as wide as long,
frontal margin wiﬂely sxcavated médially; antero~lateral angles slightly
rounded, lateral margins slbping toward base; inner canines 3/4 to
%/8 as'lohg as the ocuter ones; a few hairs.in lacinial region; upper
margins of mandibles slope sharply from bases of canines to molar
surfaces; a thickened area below and subparallel to molar aréa;
galea-lacinia wifh‘a fringe of long hairs on outer and upper margins;
no triad of stout épines at tip, but a few slender straight spines;
second joint‘o% maxillary palpi clavate, many series of short spines
curved at tips in apical half; glossae slightly concave in inner
méggin, stronglylconvex on outer, close-fogether and slightly convergent
aﬁically; medial portidn of hypopharynx much narrower and shorter than
lateral portions; frontal margin of pronotum emarginate, lateral
' - margins slightly expahded, posterior margin with a medial and 2 sub-

medial emarginations; a transverse ridge 1/3 distance from anterior

maggin of pronotum, dividing pronotum into a lower anterior 1/3
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and a higher posterior 2/3; each coxa with two prominent flange-like
projections; femoral flahges short and blunt; claws with pectinatidns
near apex; gill-bearing abdominal segménts only with very short blunt
postero-lateral spines; tergites 1-9 with a row of submedial spines,
each arising 1/3 from anterior margins; fibrillar porticn of gills
well developed, apparently dorsal; lamellate portions small, obovate,
first pair smallest, seventh pair slightly larger.

Genotype: .Ironcdes nitidus (in Iron) Eaton

SUBGENUS IRONOPSIS TRAVER
Irondgsis, Edmunds and Allen, 1957, Ann. Ent. Soc. Amer. 50 (4) : 319
Needham, 1935, The Biology of Mayflies, 420 (Bibliography) .
Adult:

Large purplish bréwn specieé; eyes of male large, contiguous
apically; posterior margin of head of female emarginate; posterior
margin of pronétuﬁ deeply excavated medially; foreleg of male much
longer than body; fore femur of male 3/4 as long as tibia; fore femur
of femalé almost as long as tibia; all claws dissimilar; stigmatic
crossveins s£rongly anastomosed; may be a long intercalary between
Cul and first set of paired intercalaries; forks 6? Rs. of hind wing
arise at about.the same. point; second jbint of forceps not as long as
3rd and 4th combined; penes rod-like, divergent at tips; a-cluster
- of small spines on ventral surfaces of each penis some distance
below apex; apical margin of subanal plate of female witﬁ a V-shaped
médian cleft,

Frontal margin of head and lateral margins anterior to eyes

expanded; frontal margin very slightly emarginate medially; canines
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wider and blunter than in Iron; a row of hairs in lacinial region
of each mandible; a thickened area below and parailelvto molar
area of each mandible, and another below this, on inner margin, at
right angles to molar area; glossae conical, divergent apically,
widely sepafated at base; a triad of stout spines at tip of galea-
lacinia; labrum deflexed, anteroc-lateral angles angulate, not rounded,
frontal margin not.emaréinate; antero-lateral angles of pronotum
rounded; femora, tibiae and tarsi with fringes of long hairs, claws
with three lateral pectinations near apices; abdominal tergites
with postero-lateral expsnsions short and blunt; gills of lsf segment
enlarged, anteriorilobeé meeting beﬁeath the body; intermediate gillg
well-developed, thickened on outer margins, and overlapping those
behind them; seventh gills meet heneath the body; fibrillar portiaon
of gills short, not prominent; apparently dorsal.

Genotype: Ironopsis g;andié (in Iron) MCDunhough

Key To Adults
1. Basal costal cross veins of forewing weak. Eyes of male usuélly
contiéudus.......,.;.}.....................................2.
Basal costal cross veins of forewing strong. Eyes of male not

COntigUDUSco.-....-.oo-oo.....o--o.....-o..ooII‘OnOdES Tl’.‘a;\ler 3

2. Stigmatic cross veins slanting. 5tigmatic cross veins of fore
wing more or less strongly anastomosed, sometimes forming

2 series Of CellUleS.iescscscsecccsessosessllONOpsis Traver 4

Stigmatic crossveins not slanting. Stigmatic crossveins of
forewing not anastomosed..seceeccecccnsseevsesssaolron Eaton 5

. 3. Wing membrane faintly amber-tinged, stigmatic area smoky.
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MBsqnotum black-brown....................flavigennis Traver
Mesonotum light brown. Small spines on ventral surface of penes
relatively few in NUMDET.cseceossccvcascscssssagrandis (McD)
Mesonotum black-brown. Small spines on ventral surface of
pENES VETY NUMEBLOUSesessecscsssacerosessoesss ECMAgNUs Traver
Abdominal tergites 2-7 yellowish, tergites may be faintly émoky.
Thoracic pleurae with distinct blackish markings. Genitalia
of albertae type (fig. 3).eeecicoceesccscssass.odulciana McD
Abdominal tergites 2-7 brown. No dark marks on pleurae. Genitalia -
notlof alﬁertae type.......}.......,.;.....................6.
Venation dark brown. Genitalia of decepti@us type (fige 3)eeess
...........;...............................decegtivus (McD)
Venation pale brown. Genitalia of loﬁgimanus (fig. 3) or of
pleuralis type (fig. 3)........longimanus (Eaton)

Key To Nymphs

Triad of stout spines present at tip of galea—lacinia..........2.

No .triad of spines oh galea~lacini@ce.eeeceessosssslronodes Traver 3

7

Anterior margin of head entire. Median abdominal row of hairs
poorly developed or absent. Anterior pair of gills variable,
Gills usuaily tHin and lighﬁ, anteriof énd cuter maféins
not noticeably darkereecsscseesessessesecsa.caoolron Eafon 4

Anterior margiB offgead ;lightly emarginaéé. 5ense row of long
setae on median line of abdominal tergites. Anterior gills
meet beneath the bpdy.' Gills thick and darkened, especially

on the anterior and outer margins.......lronopsis Traver 6
=

Body dark blackish brown. -All joints of legs concolourous, no
portion darker. than the others...e...ee....flavipennis Traver

All tergites unicoloured brown. Apical half of tarsi darker
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than the rest of the‘legs......o..........................gg;;
Anterior lobes of first gills not greatly prolonged, and so

lack much of meeting beneath the the body. WMay or may not

be a wedge-shaped pale mark on the median line of the meso-

MOLUMesossaaoseonarenooscosoonsasnnsnssosesascssosnnnsssnsnssie
Anterior lobes of first gills meet beneath the body. WNo pale

median line on mesonotum.......7..........................7.
Wedge-shaped pale mark con median line of mesonotum present,

widest near anterior margiNesessecscceescossodeceptivus (MeD)
edge-shaped pale mark on median line of mesonotum absent...sp. 5
Three lateral pectinations near apex of each claw., Gills on

7th segment meet beneath the body'...............,grandis (incD)
No lateral pectinations near apex of each claw. Gills on 7th

segment do not meet beneath the bpdy.........germagnus Trave}
Anterior margin of all sternites with a dark transverse streak

on each sidé of the median line. Tuwo dark small dots near

middle of sternite 9. Three teeth on claWeeooeeoranrooencanen

teseeesancesasstestisanssacssassssesssssslongimanus (Eaton)
No dark streaks on sternites. No dark dots.on sternit 9. Less

than three teeth on the ClaWeeseeesreececersoersnensseeesaBe
mgdia; projectioﬁ of anterior lobe of the First.paip of gilis

narrow and pointed. Gills separated...ﬂ........ ..... g« I
Medial projection of anterior lobes of first pair of gills broadly

rounded. All gills overlaepping to form a light suction

Y- Tl
Legs not banded.............,.........;...;.................§24_§

LBQS banded...............................'.......,.;.......-SD-. 4
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Unknown:

Iron dulciana McDunnough

EPEORUS DECEPTIVUS (McDUNNCUGH)

Epeorus deceptivus (McDunnough), Needham, 1935, The Biology of May-

flies, 399 (Iron) (Bibliography)

Adult:

A light brown specieé; no markings on femora; foreleg of male
much longer than body; tibia slightly more £han 1-1/2 as long as
femur; wings hyaliné, venation fine, light brown; may be a faint
bromn'stain‘in stigmatic area; costal crossveins in basal areé
indistinct; abdominal tergites 2-7 semi-hyaline, 8-10 opague; anterior
portions.paie brown; posterior portions‘purplish brown; posterior
margins andAanterior projections from them darker purplish brown;
8-10 may have opague pinkish white markings; éternites paler; small
oval brouwn ganglioniclmarkings; penes may be widened subapically,
lateral lobes prominent, or may be long, slender, finger-like,
lateral lobes folded flat and barely noticeable; median spineé long,
vslender and‘slightly incurved.

Nymph:

Wedge~shaped pale mark on median lins oF‘mesonotum, widest
portion near the anterior margin; flange on femaora 2 and 3 blunt
at tip; anterior lobes of lst pair of gills not greatly prolonged
or meeting beneath the body; outer postero-lateral spines on the
middle aﬁdominal tergites short and blunt, not mare than 1/4 as long

as the tergite, end about as long as their width at base.
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Distribution: British Columbia

No specimens of this species were examined.

EPEORUS DULCIANA (McDUNNOUGH)

Epeorus dulciana (McDunnough), Needham, 1935, The Biology of May-
Fiies, 401 (Ifon) (Bibliography)

Adult:

Head yellowish, red patches on head, lateral areas of antsrior
portion of mesonotum; femora with median blackish spots and narrow
apical red-brown bands; fore femur slightly shorter than tibiaj;

wings hyaline; venation yellomish in male, crossveins, except in
stigmatic area, indistinet; humeral crgssveins near subcosta black;

in female, venation fine, dark brown, crossveins distinct; abdominal
tergites yellowish to olive brouwn, posterior margins narrouwly blackish
sternites paler.
Nymph: Unknouwn

Distribution: British Columbia

No specimens of this species were examimed.

EPECRUS FLAVIPENNIS TRAVER

Epeorus flavipennis Traver, Needham, 1935, The Biology of Mayflies,

418 (Ironodes) (Bibliography)

Adult:

A dark brown species; eyes large, almost contiguous apically;
head with deep red markings; a conspicucus creamy patch containing
a narrow reddish streak anterior to base of forewing; a red spot above

fore coxa; a smaller creamy patch anterior to base of hind wing; -

we
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wings hyaline, pale amber; venation dark brown except longitudinal
veins of costal margin which are amber-brown; stigmatic area smoky
brown; in Femalé, entire wing deep greenish amber; abdominal tergites
2-7 semi-hyaline, dark brown with a faint red-brown tinge; anterior
margins paler, posterior margins opaque dark brown; pleural fold

narrowly dark brown; tergites B8-10 opacque deeper broun; sternite 9

bright red-brouwn.

Dorsally blackish brown; ventrally yellowish; legs concolourous
with white marks basally on femora; gills purplish black; tracheae

indistinct.

Distribution: British Columbia

No specimens of this species were examined.

EPEBRUS GRANDIS (McDUNNOUGH)

Epeorus grandis (McDunnough), Needham, 1935, The Biology of Mayflies,

421 (Ironopsis) (Bibliography)
Adult:

A light brown species, with a darker abdomen; twa prominent
black lines in a light olive brown patch anterior to wing roots,
fore femora blackish brown, paler at base, may be shaded mith.olive
brown with faint black pencillings; wings hyaline; venation fine,
dark; stigmatic area faintly brown-tinged; humeral crossvein faintly
dark; crossveinststrongly anastomosed; abdominal tergites deep brown
with pale yellowish lateral marginé and pale yellowish submedian

spots on posterior margins of segments 4 to 8, smaller on tergite 4;
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tergites 9 and 10 largeiy yellowish; pale areas may be obscured by
reddish shading; stefnites purplish brown, paler posteriorly; relatively
few small spines on ventral surfaces of each division of penes.

Deep purplish brouwn épecies; lateral margins of pronotum yellouwish
fringe of long hairs on femur, tibia and tarsus; three lateral pectin-
ations near apex of each claw; median afeas of tsrgites 1l to 4 and
é to 9 yellowish; sternite mahogany brown medially, pale laterally,
with a series of dark lateral marks.at the edges of the medién dark
aféas; gills of 7th segment meet beneath the body.

Distribution: British Columbia, Alberta, California, fontana

No specimens of this species were examined.

EPEORUS LONGIMANUS (EATON)

Epeorus longimanus (Eaton), Spieth, 1941, Ann. Ent. Soc. Amer. 34:88

(Iron) (Bibliography)

Adults

A pale bfownish species; femora with a round black spot near
middle; wingé hyaline; venation light brownish amber; venation‘of
hind wing paler; fore claws dissimilar; abdominal tergites 2~7 semi-
hyaline, poéferior-margins and shading along mid-dorsal line purplish
brown; the dark borders do not extend to the postero-lateral anéles,
but aﬁ oblique black line may'extend from this band obliquely to the
pleural fold; median line narrowly paie, with a darker streak on each
side; pale éubmedian lunate marks lievon each side withih the shaded
areas; tergites B8-10 opaque; sternites pale yellow, nerge cord and

ganglia whitish and opaque, sometimes traces of pale oblique sub-
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median streaks on basal and middle segments; each division of penes
with an erect épibal lobe and a larger lateral lobe, bearing a sharp
lateral spine; penes bear a median pair of strong spines with divergent

tips.

 Nymphs -

Flange on femora 2 and 3 blunt at'tip; three teeth on clauws;
outer postero-laterai spines on middle abdominal segments short and
blunt, not more than 1/4 as long aé the respective segments, and
about as widé'at their bases as long; anterior margins of all sternites
with a.dark transverse streak on each side of the median line; 2
dark small spots neaf the middle of sternite S«

Distribution: Celorado, Wyoming, Utah, Montana, Alberta, British

Columbia.

No specimens of this species were examined.

EPEORUS PERMAGNUS (TRAVER)

Epeorus permagnus {Traver), Néedham,,1935, The Biology of Mayfliss,

423 (Ironopsis) (Bibliography)

A dark brown species; yellowish area containing a single short
black streak anterior to roots of forewing; wings hyaline; longitudinal
veins Sc, C and R thickeﬁed, dark reddish to purplish brown, except
basés of Sc and R and base and apical third of C, whiph are yellowish;
other longitudinal veins finer, iight red-brown; crossveins fine,
yellowish to pale red-brown; humeral cros;veiﬁ pale; abdominal‘tergites
yellowish to olive brown, with black-brown patches;.tergites>2 and 3

with 2 large patches each, leaving pale lateral margins and median
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line; tergites 4 and b witﬁ smaller patches, lateral margins
irrégular, median line obscured; £ergites 6~-8 with dark median
triangles, apex pointing posteriorly, extending 3/4 the length of
each tergite, with a dark spotlin gach pale lateral area; tergites
9- and 10 reddish brown, énterior margins narrowly black; lateral
black spots on 9, a black médian line and median posterior margin:
on 10; sternites olive brouwn, basal sternites and sternite 8 shaded
with red bfown; sternite 9 deeper brown, intermediate sternites
_each with a round smoky spot near anterc~lateral angles, spots in
each sfernite connected by a smoky transverse band; penes with numerous
small spines on ventral surface of each division.
N mphs

- No lateral pectinations near apex of each claw; gills of 7th
segmenf do not meet benéath the body.
Ecology: o

Specimens of this species were taken from the middle and edge

of a number of locatiohs on the Alouette River. The stream bed
varied Frém mud, through génd, gravel and large and small rocks,
to‘boulders. The depth of the river in fhese'locatioﬁs varied from
1 to 3 feet, and the current was in most cases a moderate ripple,
although specimens were also found in rapilds and under falls, and
in quietkwater. The specimens collected in this latter location
may have been washed there by the swifter water in the middle of
the river. The specimens were collected duriﬁg the entire year.

Distribution: Oregon, British Columbia
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Material Examined:

2 Nymphs, British Columbia: Alouette River (Haney, B.C.)
VI.2.59 (N. Filmer); 1 Nymph, British Columbia: Alouette River

(Haney, B.C.) V.26.59 (N. Filmer).

‘Epeorus sp. 1

Adult: Unknown

Nymphs'

Apical half of tarsi darker than the rest of the legs; tergifes
unicoloured brown, no tracheation on gills; géneral description
as for subgenus Ironodes.

Distribution: British Columbia

Material Examined:

3 Nymphs, British Columbia: Loon Creek (Clintoh), VI.16.56
(H. Lorz); 8 Nymphs, British Columbia: nr. Hell's Gate, VI.19.59

G.G.E. Scudder).

Epeorus sp. 2

Adult: Unknown
Nymph:

Eringe on anterior margin of the froms; no pale median line
an mesonotum; less than 3 teeth on each claw; no dark streaks or
dots‘on the abdominal sternitis; anterior lobes of first pair of
gills broadly rounded and meet beneath the body; all gills ovérlap
the following pair; énd last pair meet beneath thelbody to form a
strong suction disc; other taxonomic characteristics as for the

subgenus Iron.
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Ecology:

Nymphs pf this species were taken from the middle and edges
of 5 locations -on the Alﬁuette River, always from a depth of one
to two feet. The substrate consisted of gravel, rocks, boulders,
and bedrock. In all cases except one, the current was very rapid.
The exception was a guiet gravel-lined pool, into which the nymphs
had no doubt been washed by the turbulence of the current. All
nymphs were collected during June, August, and November.

Distribution: British Columbia

Material Examined:

3 Nymphs, British Columbias: Alouette River (Haney, B.C.) VI.2.59
(N.J. Filmer); 1 Nymph, British Columbia: Alouette River (Haney,
g.C.) VIII.18.59 (N.J. Filmer); 1 Nymph, British Columbia:

Loon Creek (Clinton), VI.16.59 (H. Lorz); 5 Nymphs, British
Columbia: nr. Hell's Gate, VI.19.59 (G.G.E. Scudder); 8 Nymphs,
-British Columbia: Smith Falls Hatchery Creek, Cultus Lake,

VI.12.7 (H. Lorz).

Epeorus sp. 3

Adult: Unknown
Nymph:

Legs not banded alternately light and dark; less than 3 teeth on
each 6lam; no pale line on mesonotum; gills lamellate, separated,
not forming a sucﬁion disc; anterior lobe of 1lst pair of gills narrow
and pointed, meet beneatﬁ the body; abdominai sternites with no

dark streaks or dots; general description as for subgenus Iraon.
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Ecology:

Nymphslbf this species were collected from the middle and edges
of a number of locaticns on the Alouette River. Generally they were
taken at depth of one to two feet, although they were alsc taken atv
depths of two inches and five feet. The stream bed included mud,
silt, sand, gravel, rdcks, boulders, and bedrock. The current was
usually rapid or ripply; although in two cases the water was quiet
and slow. Tﬁey were tékeh the year round.

Distribution: British Columbia

flaterial Examineds:

2 Nymphs, British Columbia: Alouette River (Haney, B.C.)

VI.2.59 (N.J. Filmer)

Epeorus sp. 4

Adult: Unknown

Nymphs

Very similar to Epeorus sp. 3 but legs banded altsrnately light
and dark;'gills very large; postero-lateral angles of the abdominal
tergites bear two sharp spines each.

Ecﬁlogx:

This species was taken from the middle of 3 locations on the
Alouette River, all at a depth of one to two feet. The substrate
consisted of gravel, rocks, boulders, and bedrock. 1In all cases
the current was rapid. All specimens were collected in Augﬁst.

Distribution: British Columbia
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Material Examined:

2 Nymphs, British Columbia: Aloustte River (Haney, B.C.),

VII1.26.59 (N.J. Filmer).

Epeorus sp. 5

Very similar to E. decegtivus; but lacking the wedge-shaped pale
mark on the mesonotum.

Distribution: British Columbia

Material Examined:

3 Nymphs, British Columbia: nr. Hell's Gate, VI,19.59, (G.G.E. Scudder)

GENUS HEPTAGENIA WALSH

Heptagenia, Needham, 1935, The Biology of Mayflies, 335 (Bibliography)
Adult: |

Eyes of malé usually large, not contiguous apically, pronotum
.deeply excavated oﬁ posterior margin medially; fore leg of male
longer than bpdy;oF female, about 3/4 the length of the body; fore
femur of male subegual to or slightly shorter than the tibia; tarsus
about 1-1/4 times the length of the tibia; basal joint of fore tarsus
‘of male 1/6 to 1/3 as long as the second joint; fore femur of female
subegual to tibia; tarsus about 3/4 the length of the tibia; basal
tarsal joint about 1/2 the lgngth of the second joint; in hind leg
of 5oth sexes, tibia about 3/4 the length of the femur; tarsus slightly
more than l/2vthe length of the tibia; all claws dissimilarj typical
Heptagenine wing venation; stigmatic crossveins not anastomosed or

slanted, Of of Rs of hind wing present; apical margin of forceps
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base of male usually sligﬁtly emarginate medially, may be déeply
emarginéte, or convex; forceps 4-~jointed; penes usually united in
basal half of two-thirds, not distinctly L-shaped, distal portions
divergent apically; ugually each division with an apical lobe and
‘a lateral lobe-like extension often bearing a prominent marginal
spine; a pair of stout spines between diviéions; one to three pairs
of slender spines may be on or near the inner margin of each division,
near apex; subanal plate of female well deVeloped, obtusely or
retusely rounded in itseapical margin.
Nymph:

Héad depressed, often large for body; front entire or very slightly
emarginate; labrum more than four times as wide as long, extending
' 2/3 to 3/4 the distance along the anterior margin of the head; no
chitinized areas on‘mandibles; inner canine of right mandible at least
3/4 as long as.the outer;.canines subequal on left mandible; 2 or 3
blunt teeth at tip of each outer canine; lacinia of right mandible
may be represented by a row of long hairs, of the left by a large
slender spine, or on both méndibles by 2 or 3 long slender épines;
pectinate spines on crown of galea-lacinia; maxillary palpi 2—segmented,
second joint shorteﬁ;than 4 times the length of the galea-lacinia
and not visible dorsally; .palpi slender, many long hairs near tip
of distal joint; glossae of labrum strongly arched away from each
other{ may oonyerée at tips;.lateral spines of abdominal tergites
vériable; filamentous portion of gills well developed, directed
ventrally; laﬁellate pcrtions directed laterally, not convering

beneath the body; lst and 7th gills smaller than intermediate gills,
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7th larger than the 1lst; fibrillar portion may be wanting on segment
7; no fingerlike projections on gill lamellae; 3 tails, equal in

lengthe.

Genotype: Heptagenia flavescens Walsh

HEPTAGENIA

Key To Adults

1. - Abdominal tergites pale.......................................2.
Abdominal tergites patterned with brown or purplish—bromn....,.3.
2. Abdominal tergites pale creamy to yellowish white, 2-6 semi-
hyaline, 7-10 opague, the latter more distinctly hyaline.
Within the dark band on eachvsternite are two pale dots,
one on each side of the median line near center of each
sternite, and two peale ﬁblique median dashes from anterior
margin; Veins pale. Genitalia of simplicoides type (éig. 3).

ceeererssssnsesscoreceasaseosscsrescasscassasesimplicoides McD

Abdominal segments paie, 2-7 semi-hyaline, 8-10 opaque. Posterior

margins of tergites 2-7 smoky grey or brownish, tergites

8-10 tinged with pink.' Sternites pale yellowish. Veins blacke.

Genitalia of elegantula type (fig. 3).....glegantula (Eaton)
3; Thoracic notum brown, with'a deeper brown mid-dorsal stripe,

most evident on anterior ﬁortion of mesonotum. Abdominal

tergites very pale brownish, 2-7 with a dark purplish-brown

median stripe enclosing a pale narrow mid-dorsal line, on

posterior margins a narrow dark band of the same colour,

with submedian broad dark bands projecting forward from it,

but not attaining the anterior margin. The dark dorsal

and submedian stripes may coalesce to form a simple dark
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shading, or with paler lunate marks submediaily from the
anterior margin. Tergites 8-10 opague, light reddish brown.
Sternites paleeececscssccssssonsssvossnesseassessolitaria McD
NOt 85 @DOVEBesesceevestvvsvessrsnssvecososssconssssssreansssosnsssda
Thoracic notum liéht brown, with two purplish patches on the
pleura anterior to mesothoracic wing bases. Tergites pale
brown with a p;rplish tinge, 7-10 dark purplish-~broun.
Sternites pinkisSheecescsocissocesrcrcsnsccscosaorssosnssaeSpe 1
Not as above.......................;....;,.....................;5,
Thoracic notum brown. All tergites brown with a pale area on
lateral posterior borders. Sternites pale, with darker

ganglionic markings.....;;......................‘.......sg. 2

g.NOt aSVabOVE..........‘.-...............q-.-..‘....'......,»....60

Thoracic notum brown. Tergites brown with a thin pale median

line, flanked by two pale submedian deits. Sternites palecse..

%

oooo.o-uo-.-oco.ooo.oo-o'o.-c.--oo:-'oo-oootont.---.--omSE. 3

Thoracic notum dark brown. Tergites very dark brouwn, with no
pale markings. Pale spot on‘midlihe of MesoNOtUMe.ses.sSpe 4

Key To Nymphs

Pronotum widest at anterior margin. Filamentous portion of

7th pair of gills present. Claws lacking pectinations.

No abdominal spines on segment Biceeeeriiacessccccscasacnsnede
Pronotum widest at or near ﬁhe middle. Filamentous portion

of 7th pair of gills wanting. Claws with or without pect-

inaticns. Segment 8 with or without abdominal spines......Z.
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?. Claws with psctinations. Abdominal spines on Segment 8.

Tergites 8-10 largely dark.seecseeesscesesoosimplicoides McD
Claws without pectinations.  No abdominal spines on segment
8. Tergite 8 largely pale..;............................§E£§
3. Pale submedian streaks coalesce on tergites 8 and 9 to Formva
large pale blotch an each;................elegantula (Eaton)
No pale submedian StreakSe.esssssssessssessasessssccosscecoscanalis
4. Tergites B-10 or 9-10 completely pale. No pale épots'on head.
Frontal plate does not extend beyond €yeS.seeesecssosscssSPe O
Tergites 8 and 9 with pale blotches or compietely dark. Pale
spoté on head. Frontal plate éxtends beyond the anterior
half of the lateral edées of the BYESeecesessccovsscassceesde
5. Tergites 8 and 9 with pale blotches or completeiy dark. Larée
pale spot between the bases of the antennae and anterior
margin of the hEadeeeseerresescorssonessesconansesseaeeeaSpe 6
TergiteéAB and 9 dark. Four pale spots on the anterior anq 
lateral margins of the frontal Plate"-"---'°-'°-'-"~§E;_Z
Unknbwn:l |

Heptagenia solitaria McD

HEPTAGENIA ELEGANTULA (EATON)

Heptagenia elegantula (Eaton), Needham, 1935,AThe Biology of May-

flies, 345 (Bibliography)
Adult: |
A yellowish species; thoracic notum pale yellowish; a median
reddish brown stripe on mesonotum;'a black streak above middle and

hind coxae and a black dot posterior to hind coxae; wings hyaline;
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costal ma;gin of forewing may be tingeé with pale lemon yellow, with
greenish of bistre-grey; venation Fihe, black, exéept for yellow
amber basal halves of Sc and R; humeral crossvein and costal cross-
veins thicker; a well marked black.bulla;'aﬁdohinal ﬁefgiteé pale;
tergites 2—7‘semi-hyaline with smoky grey or brownish posterior
margins; tergites 8-10 opaque, tiﬁged with pink{lsterhites pale
yellowish; genitalia of elegantdla type.

Pronotum widest at the anterior margiﬁ; pronotQm with a.widé
pale median streak and pale latéral areas; claws lacking pectin-
ations; no oblique dark lines on abdominal fergites; pale submedian
streaks on tergites 8 and 9 coaelesce to Formva léfge pale blotch
on each; no pastero-~lateral spines on tergites 6 to 8; Filamentoqs
portion of 7th pair of gills present.

Distribution: Colorado, Nebraska, Kansas, fMontana, Utah, British

Columbia.

No specimens of this species were examined.

HEPTAGENIA SIMPLICOIDES McDUNNOUGH

Heptagenia simplicoides McDunnough, Nesedham, 1935, The Biology of
Mayflies, 361 (Bibliography)

Adult:

A pale yellowish species; thorax pale creamy to yellowish white;
wings hyaline; venation pale; basal caestal crossveins few in number,
almost invisible; abdominal tergites creamy white to pale yellowish,

2~6 semi-hyaline, 7-10 opague, with no semi-translucent patches or
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dark markings; tracheae on tergites outlined in pale grey; genitalia
of simplicoides type; median spines on penes not long, very slightly
fwisted at base only, no lateral spines near margin.
Nymph:

Head of normal sigse, width no more than pronotum, and head and
fhorax togefhef no more than 3/4 as long as thé abdﬁmen; no dark
vspots on frontal margin of head; bronotum widest at or neér the:
middle; femora largely brown, with pale basal and distal spots and
a pale median gigzag band; tarsus wholly dark brown; claws with
pectinations; abdominal tergites with pale submedian markings obscured;
tergites B8-10 largely dark; spines on posterc-lateral. angles of
tergite B8, and perhaps also on 6 and 7; filamentous portion of 7th

pair of gills wanting.

Distribution: Alberta, Washington, British Columbia

No specimens of this species were examined.

HEPTAGENIA SOLITARIA McDUNNOUGH
> - =
Heptagenia solitaria McDunnough, Needham, 1935, The Biology of

Mayflies, 361 (Bibliography)
A brown species; thoracic notum brown with a deeper brown middorsalﬁ
stripe, particularly evident on mesonotum; short black streaks just
- above bases of middle and hind coxae, and above these, other black
streaks in line with wing roots; these streaks may be obécured;
wings hyaline; venation fine brown, except for basal halves of Sc and
R which are.thickened and pale yellowish; costal margin tinged with

pale lemon yellow; crossveins thicker than longitudinals; abdominal
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tergites very pale brownish; tergites 2-7 with a broad dark purplish
brown median stripe enclosing a narrow pale mid—darsal line; posterior
-margin dark purplish brown with broad submedian bands extending forward
from this, but not attaining the anterior margin; these markings
may be obscured and form a dark shading, or the pale submedian markings
from anterior margin may be'lunate; tergites B-10 opague, light
reddish brown; sternites paler, no ruddy tinge; genitalia of pulla
type (fig. 3); upper pair of median spines smaller than lower ones.

Nymph: Unknown

Distribution: Montana, Colorado, British Columbia

No specimens of this species were examined.

Heptagenia sp. 1

Adult:

Thorax light brown; a purplish patch anterior to each mesothoracic
wing base; forelegs light brown# other legs yellow; abdominal tergites
pale brown with a purplish tinge; tergites 7-10 dark purplish brown;
sternite pinkish; tails yellow; genitalia mith penes elongate,
‘tubelikg, gach wi£h two léteral.sharp short spines F;om base of second
divisioﬁ. |
.NXEEE‘ Unknown

Distribution: British Columbia

Material Examined:

1 Female, British Columbia: Quesnel, VIII.2.48 (G.J. Spencer)
1 Female, British Columbia: Quesnel, VIII.13.48 (G.J. Spencer
2 Males, British Columbia: Cowichan Lake, VI.12.35 (J.L. McHugh)

1 ?, British Columbia: Nanaimo, VI.11.35 (3.L. McHugh)
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Heptagenia sp. 2

Adults

Very similar to Heptagenia sp. 1; tharax and abdominal tergites

brown, lacking the purplish tinge; pale area on postero—lateral

angles of tergites; sternites pale, with'dérk ganglionic markings;

all legs and tails.pale; 2nd cubital intercalary bends forward basally
toward 1lst cubital intercalary; short spines on penes wanting.

Nymph: Unknown

Distributions: British Columbia

‘Material Examined:

1 Male, British Columbia: Quesnel, VIII.3.48, (G.J. Spencer)
1 Male, British Columbia: Lytton, VITI.23.31 (G.J. Spencer)
3 teneral adults taken at Lytton, Brifish Columbia on VII.12;31
and one on VIII.23.31, by G.J. Spencer are probably of this

species.

Heptagenia sp. 3

Adult:(Female)

Very similar to Heptagenia sp. 2, but pale markings on the

abdominal tergités cohsist of a thin median line.flanked on each
tergite by 2 light dots; no ganglionic markings; crossveins on wings
more nuUmMerous.

Nymphs: Unknouwn

Distribution: British Columbia

Material Examined:

1 Female, British Columbia: Australian, VIII.15.48 (G.J. Spencer)
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Heptagenia sp. 4

Adult: (Male)

Similar to Heptagenia sp. 3, but no pale areas on tergites;

a very dark brown species; pale spot 6n midline of mesonotum.
Nymph: Unknown

Distribution: British Columbia

flaterial Examimeds

1 Male, British Columbia: Chilcotin, IX.22.62 (G.G.E. Scudder)

Heptagenia sp. 5

Adult: Unknoun
Nynphs

Frontal plate does not extehd beyond the eyés; no pale spots
on head; pronotum widest at anterior margin; claws lacking in pect-
inations; abdominal tergites with no pale submedian streaks; tergites
8-10 or 9-lb completely pale; filamentous portion of 7th pair of gills
present; np’abdominal spines on tergite 8.

Distribution: British Columbia

flaterial Examineds:

2 Nymphs, British Columbia: Alouette River (Haney, 8.C.) I1.15.60

(N.J. Filmer)

Heptagenia sp. 6

Adult: Unkncwn
Nymph:

Frontal plate of head extends beyond the anterior half of the
lateral edges af the eyes;‘large pale sﬁot between the bases of the

antennae and the anterior margin of the head; pronctum widest at the
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anterior margin; claws lacking in pectinations; abdominal tergites
with no pale squedian streaks; teréites 8 and 9 may have pale
blotcheg, or may be completely dark; no abdominal spines on tergite

8; filamentous portion of 7th pair of gills present.

Distribution: British Columbia

Material Examined;

1 Nymph, British Columbia: Alouette River (Haney, B.C.)

11.15.60 (N.J. Filmer)

Heptagenia SPe 7

Adult: Unknouwn

Frontal plate of head extends beyond the anterior half of the
lateral edges of the eyes, four pale spots on the anteriof and lateral
margins of'the‘Froﬁtal plate; pronotum widest at the anterior marging
claws lacking in pectinations; abdominal tergites with 2 pale spots
laterally on each; tergites with no submedién pale streaks; tergites
8 aﬁd 9 dark; no abdominal sﬁines bn tergite 8; filamentous portion
of 7th pair of gills present.
Ecology:

Specimens of this species were taken from the middie and edge
of the'Alouefte River, fram stream beds varying from silt, through
'sand, mud, gravel, rocks, bouidefs, to Eedrock, at a depth of 1 to 2
feet. The majority wefe taken from the edges of the river. The
curren£ mas'quiet_or rippley in these locations. All were taken

from July 28 to August 11, 1959,
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Distribution: British Columbia

Material Examined:

1 Nymph, British Columbia: Alouette River (Haney, B.C.) VII.28.59
(NeJ. Filmer); 1 Nymph, British Columbia: Alouette River (Haney, B.C.)

VIII.11.59 (N.J. Filmer); 5 Nymphs, British Columbia: Nicola Creek

Heptagenia sp. B

Adult: ‘Unkhown
Nymph:

Frontal plate of head extends beyond the eyes; three pale spots
between the eyes and the antennal bases; pronotum widest near the
middle; femora browﬁ'with the basal part pale and bearing a pale
zigzag mark; tarsus,bréwn with middle part pale; claws without pect-
inations; abdominal tergites brown; tergite 4 with a pale oblong
.patch on its posterior margin; tergite 8 largely pale; no abdominal
gpines on tergite 8; filamentous portion of 7th pair of gills wanting.

Distribution: British Columbia

Material Examineds:

- 43 Nymphs, British Columbia: Nicola Creek.

GENUS RITHROGENA EATON
Rithrogena, Needham, 1935, The Biology of [ayflies, 369 (Bibliography)

Adult:

Medium to large, dark brown or reddish brown mayflies; eyes of
male large, usually contiguous apically; posterior margin of pronotum
"deeply excavated medially; fore leg of male longer than body, of femals,
slightly less than or equal tc length of body; fore femur of male 3/4
the length of the tibia, which is 3/4 the length of the tarsus; basal

fore tarsal joint 1/6 to 1/4 the length of the 2nd joint; fore femur
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of female 3/4 the length of the tibia, which is about twice as long
as the tarsus; basal Foré tarsal joint 1/2 thé length of the‘2nd
joint; in hind leg‘oF both sexes, tibia 1/4 the length of the femur;
tarsus 1/2 or less than 1/2 the length of the tibia; all clauws
dissimilar; typical Heptageinine wing venation; stigmatic crossveins
anastomosed and slanted; basal costal and subqostal crossveins weak;
Of of Rs of hind wing present; second fork of Rs usually arises
basad of First fork; apical mafgin of forceps base of male usually
slightly excavated medially, flanked by two slightly rounded projecticns;
forceps 4-jointed, 2nd joint long and slender; penes usually rod-
shaped, separated very near the base; spines usually present on
penes; subanal plate of female well-developed, apical margin entire,
usually obtusely rounded.

Head flattened and slightly deflexed; frontal margin ent;re and
slightly emargihate medially; head widest at level of the anterior
portion of the eyes; labrum 4 times as wide as long, anterior margin
slightly emarginate medially; outer canines of mandibles at least twice
the length of the inner ones, slanting cbliguely inwards, and sharply
truncate at their outer bases opposite the inner canines; lacinia
replaced by a row of finely pectinate spines; crowﬁ of galea-lacinia
bearing a series of pectinate spines; maxillary palpi 2-jointed,
first joint dilatéd broadly near the base, 2nd joint stoutly clavate,
oblique apicallyy shorter than 4 times the length of the galea-lacinia,
bearing many parallel series of pectinate spines; giossae of labium

conical, widely separated at base, usually slightly divergent apically;
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lateral margins of pronotum flere slightly near anterior margin;
paosterior margin exbavated medially; femur Fléttened, upper surface
vand margins be?ring,many minute spine-like processes, those on
posterior margin longer; femur subequal to or slightly laonger than
tibia; tibia usually with a few short spines on median portion of
upper surface and along margins; tibia more than twice the length
of the tarsus; claws with a single stout spine 1/3 the disfance from
the base on the inmner margin and 2 or 3 smaller pectinations laterally
near apex; abdominal tergites each bearing a short anterior and a
blunt posterior spine-like process laterally near bases of gills;
gills>0n segment 1-7, consisting of a lamellate and a fibrillar
portion; fibrillar portions dorsal, may be wanting on segment 7;
anterior lobe of lst and posterior lobe of 7th pairs of gills enlarged
and elongated, meeting beneath the body; other gills oval, each
overlapping the one behind it, forming a "sucker disc"; lateral
margins of lamellae not thickened and bear no Fingerlike projection;
7th lamellae always show tracheae with lateral branches; three tails,
middle tail fringed with fine hairs on eabh side, except in basal
third; outer tails fringed in apical 2/3 an inner margin only.

Genotype: Rithrogena semicolorata (in Baetis) Curtis

RITHROGENA

Key To Adults

1. Brunnea type of genitalia (fig. S)ieseiveccrsscsseonocnsccensss
Not this type Of genit@liGeeecescesecensssersonsansssssossansrbie

2. Five to-six small apical ventral spinesS..........morrisoni Banks
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No prominent spineé on inner apical margin of penes........fn.S.
Small sharp spine present on . latero-apical margin cn each divisiaon
Of DENESeeseescoassosoann-s avesvesssccssnsssssssvirilis fMecD
No small sharp spine present on latero-apical mergin of penes...
PP [« J [ - R [ o] )
Genitalia of robusta type (fig. 3). No marks on femur. Strong
lateral spine present on each division oF.penés near hDaseess
e asasesasassacasescssssesssassscssanessssessaslObusta Dodds
Genitalia of jejuma (fig. 3) type. Streak on femur. No lateral

spines on penes, or spine-bearing process.....jejuna taton

KeyTo Nymphs

Cills COlOUT lES S onsecsossacocscesosnsnssvesssssassnssnsssssessals

Gills. rose or tinged with purplish in the dorsal half.........5.
Each gill with a setscse ridge on the ventral siae..............S.
Na setose ridge on- the ventral side Of QillSeesieccenccscesosesad,
Labrum with a slight indentation in the midline. Tracheation
in the proximal half of gills.ecseesesesscoesef0busta Dodds
Labrum with no indentation in the midline. No tracheation
visible in gillSesecsesececoscososenasccnnnoosocanonnaaSPe 1
intermediate pairs of gills each bear a rounded, ear-like erect
ddrsal o o T <1 R4
No erect dorsal lobe on gills...............................EE;_Q
Tergites red-brown......a........................mdrrisoni Banks
Tergites Not Ted-DrOWN.cccseecseresssssocsorssereonsscosssasssaabe
Intermediate pairs of gills each bear a rounded, ear-like erect
dorsal lobe., Tergites gfeen brown. Gills bright rose

pink...........-...-..-......;....».-....-..o.....dOddSi mch

No erect dorsal lobes on gills. Tergites brown. Gills tinged
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with purplish in the dorsal halfessecsesssscesssovirilis McD

Unknown

Rithrogena jejuna Eaton

RITHROGENA DODDSI McDUNNOUGH

Rithrogena doddsi McDunnough, Needham, 1935, The Biology of Mayflies,

376 (Bibliography)

Adult:

‘A brown species; legs dark umber-brown; femora with a dark
longitudinal streék in basal halves, entire.%emur may appear shaded
with black; wings hyaline; venation fine, dérk‘brown; basal costal
crossveins‘obsolescent; abdominal tergites brown, intersegmental
areas palér; latero~apical angles of tergites rounded, with no small
sharp spine; sternites dull yellowish brown; genitalia of brunnea
type; penes almost straight, long and slender, slightly divergent
but not outcurved or truncate apically; each division broad at apex;
strong lateral spine preseht on each division. of penes, near base,
and‘a ventral spine, near inner margin, on each division in central
portion; lateroc-apical spines on penesbminﬁte.

Nymph:

Abdominal térgites green-brown; gills bright rose-pink in colour;
intermediate pairs of gills each.bear a rounded, ear-like erect dorsal
lobe.

Distribution: British Columbia

No specimens of this species were examined.
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RITHROGENA JEJUNA EATON

Rithrogena jejuna Eaton, Needham, 1935, The Biology of Mayflies,
380 (Bibliography)

Adult:

A dark brown.gpecies; legs sooty b;own; femora each with a
black longiﬁudinalstreak, beginning near base and tapered at esach
end; wings hyaline; faint greyish tint; venation very dark broun;
many costal crossveins anastomosed; abdéminal tergites 2-5 translucent
burht—umber brownj; posterior margins darker; sternites paler; apical
- tergites opaque; genitalia of jejuﬁa t;De; penes strongly outcurved
-at tips; penes distinct;y narrowed apically; no small spines apically
on divisions; no lteral spine or spine bearing process on penes;
. aﬁical margin of forceps base projecting backward with a distinct
rounded median exca;ation.
Nxmoh: Unknown

Distribution: (Quebec, British Columbia

No specimens of this species were examined.

RITHROGENA MORRISONI BANKS

Rithrogena morrisoni Banks, Needham, 1935, The Biology of Mayflies,

381 (Bibliography)

Adult:

A dark brown species; fore legs brown, other legs paler; femora
of latter.with dark brown streaks; wings hyaline; venation Fiﬁe,
brown; humeral.croséveins deép blackish; stigmatic area smoky; cross-
veins mostly anastomosed or forking; abdominal tergites dull brown,
apicai ones darker; posteriof4mafgins'darker;'lateral margins pale

yellowish; sternites dull yellowish; genitalia of brunnea type; penes
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relatively long and slender; strongly divergent apically, narrowed
-at apex with lateral apical.margins rounded; each d;vision with a
strqng lateral spine and a sﬁall distinct ventral spine near inner
margin in central portion; and 5-6 small apical ventral spines.
Nymoh:

A red-brown species; legs pale; outer surface QF femora brouwn,
each with a large median dark brown spot and black apex; abdominal
tergites 8-10 with pale submedian spots; gills sometimes rose-tinted.

Distribution: British Cclumbia

No specimens of this species were examined.

RITHROGENA ROBUSTA DGDDS

Rithrogena robusta Dodds, Needham, 1935, The Biclogy of Mayflies,
382 (Bibliography)

Adult:

A large dark brown species; fore legs dark brown, other legs
slightly paler brown; no marks on femora although the apices are darker
brown; wings hyaline; not tinted, except in stigmatic area, which
is brown-tinged; venation dark brownj; humeral crossveins light red-
brown, pale at costal margin; basal costal and subcostal crossveins
pale and Faiht; stigmatic costal crossveins anastomosed; abdominal
tergites 2-7 semi-hyaline, dark red-brouwn; lateral and posterior
margins and intersegméntal areas pale yellowish brown; each teggite
with a narfom paler mid dorsal line.and pale hyaline Qedge-shaped
submedian streaks near.center; tergites 8-10 opaque, almost black-
brown; sternites pale réd-brown witﬁ ganglionic areas outlined in
dark brown in most segments; ganglionic areas blackish in apical
segments; genitalia of robusta type; divisions of penes relativély

short and stout, widely divergent apically, roundly truncate at tips;
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a strong lateral spine-like process is present on each division,
the outer short and stout, and the larger on the inner margin with
its tip slightly curved inward and the smaller one directed upuard.
Gills colourless, no erect dorsal lobe on gills.

Distributicn: British Columbia

No specimens of this species were exXamined.

RITHROGENA VIRILIS mMcDUNNOUGH

Rithrpgena virilislMCDunnough, Needham, 1935, The Biology of MNayflies,
| 384 (Bibliography)
Adult:

A large brown species; fore legs deep smoky; other legs lighter
broun; all femora with a longitudinal dark streak; wings hyaline;
costa Faintly amber-tinged; venation fine, dark brown; stigmatic
crossveins anastomosed; abdominal tergites brown with irregular'paler
lateral margins; sternites brown, posterior sternites palerj; genitalia
of brunnea type; divisions of penes relatively iong and slender,
not truncate apically; a strong lateral spine present near base of
eachvdiuision; no prominent spine on inner apical margins, but on
each latgral épical margin is a small sharp spine.

Nymph:

Tergites brown; gills tinged with purplish in the dorsal half

no erect dorsal lebe on gills.

Distributicn: Alberta, British Columbia

No specimens of this species were examined.

Rithrogena sp. 1

Adult: Unknown:
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Gills colourless; first and last gills meeting beneath the body;
each gill with a setose ridge on the ventral side; no tracheation
visible in the gills; a esmall dark square on the 7th sternite, labrum
with no indentation in midline.

Distribution: British Columbia

Material Examined:

3 Nymphs, British Columbia: Alouetts River (Hamey, B.C.) XI.26.59
(N.J. Filmer)
1 Nymph, British Columbia: Alouette River (Haney, B.C.) XI.8,59

(N.J. Filmer)

Rithrogena sp. 2

Adult: Unknown

Gills colourless; no setose ridge on ventral side of gills;
intermediate pairs of gills each bear an erect rounded ear-like lobe{
first pair of gills meet beneath the bady.

Distribution: British Columbia

flaterial Examined:

10 Nymphs, British Columbia: Loon Creek, (H. Lorz); 1 Nymph, British
Columbia: Loon Creek Hatchery Ponds, Clinton, VI.16.56 (H. Lorz);
1 Nymph, British Columbia: Alcuette River (Hamey, B.C.) V.14.59,

(N.J. Filmer)

Rithrogena sp. 3

Adult: Unknouwn

Aszgh:

A unicoloured brown species; gills pale; no setose ridge on

ventral side of gills; no erect dorsal lobe on gills; no tracheation
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on gills; no indentation on midline of labrum.

Distribution: British Columbia

flaterial Examineds

2 Nymphs, British Columbia: Loon Creek, Clinton, VI.16.56 (M. Lorz)

GENUS STENGNEMA TRAVER
Stenonema, Needham, 1935, The Biology of Mayflies, 295 (Bibliography)

Adult:

Small to moderate sized mayflies; eyes of male moderate size,
not contiguous apically; posterior margin of pronotum deeply excavated
medially; fore leg of male as lchg or siightly longer than body;
fore femur éF male 3/4 as long as tibia, which is 3/4 as long as the
tarSUS;'basal fore tarsal joint 1/3 to 1/2 és long as the secohd;
fore femur of female subegual or slightly shorter than tibia, which
is slightly longer than the tarsus; in hind leg of both sexes, femur
subeqgual or slightly longer than tibia, which is tmibe as long as the
tarsus; all claws dissimilar; typical Heptagenine wing venation; basal
costal crossveins strong; crossveins at and below the bulla may be
crowded; stigmatic crossveins slanted, not anastomosed, though a few
may be forked; costal crossveins and those at bulla may be dark
margined; Of of Rs of hind margin present; forceps 4-jointed; apical
margin of Forceps base not deeply excavated; penes more or less
distinctly L-shaped; division of penes with a pair oF.stout median
spines, may be smaller lateral and apical spines; subanal plate of
female Qell deve;oped, extending beyond 10th segment, its apical
margin entire; truncate or very slightly emarginate in middle area.
Front of head‘may be slightly emarginate; inner mandibulan canine

about 7/8 as long as the outer one; upper crown of galea-lacinia
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bears both spines and hairs or a row of pectinate spines; maxillary
palpi 2-jointed, second joint shorter than 4 times the length of

the galea-lacinia; claws may or may not have pectinations; gills
consist of a lamellate and a fibrillar portion; fibrillar portion
ventral; no fingerlike projections on gill lamellae; gills dq not
meet beneath the body; lamellate portion of gills may be rounded,
truncafe or poih£ed at apex; gills»of»?th segment thréadlike or spine-
like; this gill may contain a single trachsa with no lateral branbhes
or a singleiforked trachea, and may be fringed with-long hairs or

may have a few fine hairs along the margin; spipes on postero-lateral
angles of apical tergites, and may or ﬁay not be present on middle

~tergites; tails three.

Genotype: Stenonema tripunctatum (in Hegtogenia) Banks

STENONEMA TERMINATUM (WALSH)

Stenonema terminatum (Walsh), Needham, 1935, The Biology of Mayflies, 331

Vo . Spiesth and Ide, 1939, Can. Ent. 71:167
(Bibliography) |
Adult;

A light ruddy species; head yellowish; notum reddish to dark
olive bro@n, fore femora yellowish, with indistinct middle and apical
ruddy bands; basal joint of fore tarsus less than 1/2 or little more
than 1/3 the length Df the second; scutellum whitish at tip; wings
hyaline; longitudinal veins of costal margin yellowi;h, rest red-
brown; basal costal and subcostal crossveins thickened équally, not
more in the center than elseuwhere; crossveins.at and below theAbulla,
in 1lst three spaces, arranged as 1,1,1 - 1,2,1 - 1,2,2 -~ or 1,2,3 - or

2,2,2 - stigmatic area slightly cioudy, not dark-stained; hind wing
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venation hyaline; not dérk;margined; abdominal térgites 1-6 hyaliﬁe
whitish, posterior margins narrowly or widely red-brown in dorsal
portions; anterior half oF-tergité‘7 hyaline whitish, posterior
half opaque red-brouwn; tergites 8-10 Dpéque red brown;.no spiracular
dots; sternites paler; genitalia of pulchellum fype (Fig. 3); tails
‘wholly pale, not darker'ét joinings,.or.bufplish'at basal joinings.
ané others faintly dark.
Nymph:

Tergite 7 largely dark; 2 narrow pale submedian streaks and
narrouw péie line next to posterior margin; a dark lateral mark on
each side of sternite 9; dark ventral markings on segments 8, 9) or
9 only; Posterior léteral spines on segments 7-9 only; spine on

vsegment.B ionger than S; dorsium of abdomen‘mith a distinct pattern

of pale and dark areas; abdominal segments without dérk conspicuocus
posterior bands deféally énd ventrélly; gills oﬁ segmentsvl—ﬁ truncate
at apex; 7tH gill without a trabhea; claws not tootﬁed,

Distribution: Idaho, Manitoba, British Columbia

No specimens of this species were examined.

 SUBFAMILY METRETOPODINAE
Adult:
Eyes of male not turbinate; eyes of male entire, a horizontal
line on tHe surface dividing each into two'areas; tarsi five-jointed,
~the basel joint, except in the fore leg of the mals, completely fused
with the tibia; first tarsal joints o% middle and hind legs asilong

or slightly longer than the second; femora of middle and hind legs
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longer than the tibiae; all claws dissimilar; Of of Forewing and
posterior branch of the m*normal, attached basally; cubital inter-
calaries,Q—avin numbef, free basally, not forking or sinuate or
joined to the hind margin by crossveins; lst anal vein ends in
hind margin; costal angulation of hind wing variable, 0Of bresent;
forceps base roundly excavated in hind margin; forceps 4-jointed;
second joiﬁt longest; penes may be united at apex er divided half-way
from base intﬁ rod-shaped pértions; éubanal plate of female variable;

tails two.

Nymph not depressed; eyes and/or antennae lateral, antero-lateral,
or anterior; no setae on latero-lateral angles of head; no setae on
inner surface of forelegs; no gill tuftsion maxillae or fore coxae;
claws of fore-leg bifid; claws of middle and hihd.legs long and slender,
about as long as the short tibia; gills on segments 1-7, rarely on
1-5; gills dorsal and without a fringed margin; outer tails fringed
on inner side only, or there may be a few short hairs ;n the outer
side.

GENUS METRETOPUS EATON
Metretopus, Needham, 1955; The Biology of Mayflies, 434 (Bibliography)

Adults

.A medium sized brownish species; fore femur of male about 1/2
'thg length of the tibia? which is 1/3 the length of the tarsué;
lst tarsal Jjoint subeduél to the second; in the female, the femur
and the tibié areisubEQUal; tﬁé tibia is about 3/4 the length of the
tarsus; lst tarsal joiﬁt'about 1-1/3 times the length of the second;

all claws dissimilary forewing with a single pair of cubital inter-



-~108-~
calaries, the ahtérior vein being ths longest; stiématic crossveins
tend toc anastomose; costal angulatién of hind wing acute; M2 normal,
forked near éhe base; forceps base roundly excavated in apical margin;
forceps 4-jointed, the first 2 joints hore or léss fused; penes divided
in the apical half into two rod-like structures, each curving eutward
slightly, with a founded lobe on the inner apical margin; subanal
plate of female obtuse; tails.two, the median tail is represented
by a partly segmented rudiment.

Maxillary paipi 2-jointed; basal joint of labial palp longer and
stouter than the apical joint, swollen on its outer margin; apical
joint long and thin, thicker on its inner side, rounded apically;
femora about as long as tibiae and tarsi together; tarsi longer than
the tibiae; claws dissimilar on foreleg, similar on others; gills
on segment 1-7, similar in form; all gills single.

Genotype: MNMetretopus norvegicus Eatdn

METRETOPUS BOREALIS EATON

fletretopus borealis Eaton, Edmunds and Allen, 1957, Ann. Ent. Soc.

Amer. 50 (4) : 320 (Bibliography)
Adult: |
Abdominal tergites 1, 7-10 brown, middle tergites translucent;
posterior margins of tergites ﬁarrowly marked with brown; each tergite
with a brown ﬁid—doréal line with a dark sfreak proceeding Formard
from it in each segment to form a triangle with the apex directed
posteriorly; tails dark grey.

Nymph: Unknown

Distribution: British Columbia

No specimens of this species were examined.
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SUBFAMILY BAETINAE

Adult:

. Eyes of male divided, upper portion turbinate, set on a
cylindrical stalk with facets sn the upper flattened surface only;
facets of tufbinate portion longer than those of lower portion;
foretarsi with 5 joints, the basal joint very short; other tarsi
4-jointed, basal joint partially fused with tibia; all claws dis-
similar; wing venation reduced; Of of Rs and posterior branch of the
M are detached basally from their respective stems; lst anal.vein
ends in fhe hind marging basal costal crossveins often wanting;
behind subcosta, cher crossveins few 'in number and usually arranged
in several or less definite series across the wing; 2 long cubital
intercalaries preéent; short, well-developed marginal inter;alaries
occur singly or in pairs in each interspace between the main veins
or the long intercalaries; hind wing reduced in size, much longer
than wide, or wanting; if present, venation consists of 2 or 3 longi-
tudinal veins and a few or no crossveins; 0Of of hind wing absent;
costal éngulation variable; if absent or greatly reduced, anal
ﬁgrfion of Foréwiné greatly developed; tails two; penes internal;
may be a siﬁgle or divided "penis cover" between the basal joints
of the forceps.

Nymph:

A slender streamlined species with a downward flexed head and
long slender legs; antennae lateral, antero-lateral, or anteriag
antero—laterél angles of thé head without setae; forelegs without

a dense row of setae on the inner surface; no gill tufts on maxillae
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or forecoxae; no appendages on fore coxae; claws similar, sharp-~
pointed, and much shorter thén thé tibiae; claws of the middle and
hind legs may be long and slender, and of the forelegs short; postero-
lateral angles of the apical abdominal tergites usually not prolonged
into flat thin lateral spines, but if weakly so, the antennae are
more than twice the width of the head;‘gills on ségments 1-7, and
rarely on l—5'only; gills lamellate, margins entire; gills single,
apical ones may bear a minute ventral recurved flap; tails 2 or 3,
outer ones'Mith a-heavy fringe 6? hairs on the inner margin, and
few or none on thé'outer; middle tail, if present, fringed on both
sides.

SUBFANMILY BAETINAE

Key To Adults

1. Hind wings absenteseisseeererecacecoscscccosccossssanssocaassla
Hind wings pfesent..........................................3.
2. Marginal intercalaries of forewing occur in pairs. First joint
of third tarsus short, equal to segments 2 and Saosseseccns

.-................;....................pseudocioeonﬂ Klapalek

Marginai intercalaries of forewing occur singly. First joint
of third tarsus long, equal to segments 2 and 3 and 4.c..0.
..............................;..........Neocléeon: Traver
'3, Forewing usually with numerous costal crossveins before the
bulla. Hind wings with a moderate number of crossveins,
at least in the costal regionNesecceesessssssCallibaetis Eaton
Forewing without costal crossveins before the bulla. Hind wings
with no crossveins, or with very fews......cooeevieniiienedd.
4, Marginal intercalaries of forewing occur in pairs. First joint

of third tarsus short, egual to segments 2 and 3eeesceessns

e e s e et e s s ersseacs o setse e cisserssessscescssosBastis Leach
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Marginal intercalaries of forewing occur singly. First joimt

of third tarsus long, equal to segments 2 and 3 and 4evecess

...--.--.-...........................--..*‘Eentroptilum Eaton

1

Key To Nymphs®
l. 3 tails. WMiddle tail may be shorter than 10th tergite..;......Z.

2 tailSessececesecnccscacreransasseaeceaoPseudocloenn:; Klapalek

2. Metathoracic wing pads absent.cececeessceveseesseleocloeons Traver
Metathqfac;é wing pads present, may be minUtBeeeeeieieseerosasle
3. Gill lamgllae double on abdominal segments-l-ﬁ (dorsal portion
often merely a recufved flap)., Tails equalee:-sseececsessbe
Gill lamellae single on all abdominal'segments. Middle tail
shorter and weaker (may be shorter than 10th tergite) than
OULBT ONEBSessessscsssssssreacccsncanassesensessecBaatis Leach
4. Double portion of gill is a flap on the ventral surface. .Maxillary:
palps 2 jointed. Distal joint of labial palp conical.
Claws toothedisecceeeiienseracerieneassnssolallibaetis Eaton
Double portion of gill is avflap on the dorsal surface. Maxillary
palp.3 jointed. Distal joint of labial palp dilated.

Claws NOt t0OthBOeececieesessaseessnsseessesoslentroptilum Eaton

GENUS BAETIS LEACH
Baestis, Needham, 1935, The Biologylof Mayflies, 674 (Bibliography)
Adult: | |
Small brownish mayflies; turbinate eyes of male small, moderate
or large; eyes of female not turbinate, but small and remote; head
of female with hind margin emarginate medially, with a slight outward
prolongation on each side 6f this emargination; prothorax small; a

short protuberance near the middle of the metanotum; fore leg. of male
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as long.a§mthe body; femur 3/4 the length of the tibia, which is
as 'long as or sligﬁtly shorter than the tarsus; basal tarsal join%
'very short; hind femur and tibia subequal, tibia longer than the
tarsué; basal tarsal joint of hind leg not longer than 2nd and 3rd
Jjoints toéether; marginal intercalaries of Forewing'occur in pairs;
costal crossveins wanting before the bullaj hind wing fairly well
developed; costal projection usually present, ﬁay be acute or slightly
cufved; 2 or 3 longitudinal veins, the 3rd, if present, rather short;
.nolcrossveins, or very few; abdominal tergites of female unicoloured
réddish or brownish; of male, 2-6 are usually semi-hyaline or hyaline,
péle_to olivaceous to deep brown; 2nd and 3rd joints of forceps
fused; geﬁitalia variable.

Labrum with a distinct narrow notch in the apical margin; maxillary
palp 2 or 3-jointed; labial palp 3-jointed, the distal joint rounﬁed;
metathoracic wing pads present, may be minute; claws toothed on inner

" margin; gills single, on segments 1-7; gills cbovate, pinnately
branched, gills on 6 and 7 may be narrow and lanceolate; usually

3 tails; the middle one shorter and weaker than thelothers; there
"may only be 2 tails, or the third tail may be shorter than the 10th

tergite..

Genotype: Baetis bicculatus (in Eghemera) Linnaeus

BAETIS

Key To Adults

1. Costal projection of hind wing prominent, a8cUt@eececcisoaase-cale

Costal projection of hind Wing WANEINGees.seeseossneeronsnsenes

et s s esaenssracsaressrsssssessseccnnssssesssoinsignificans McD
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%ﬁindimingrwith 2 longitudinal veins only, equal in length.
3rd vein wholly wanting...;................;bicaudatus Dodds
4Hind wing with 3 longitudipal veins. 3rd vein may be short or
wéak...;..............................................J...S.
2nd longitudinal Qein of forewing forked about 1/3 the diétance
from the base to the margiNeeesececcesse.asso.parvus Dodds
2nd longitudinal vein of forewing not forkedeseseesereseeenneoed,
One intercalary vein between veins 2 and 3 of hind wingGeesocsessS,
No definite intercalaries on hind ming.............Eersecuta ficD
3rd vein of hindwing ending ‘near middle of .hind marginNesccecca..
tevesersssscessssssessssnccsssosssansesssresesintermedius Dodds
3rd vein of hindwing ending 2/3 along hind margiNeeecsssescensess

e tesesecessrteevasesrestssaseasrcscancanasessssejesmondensis McD

Key To Nymphs

Two tails only...........................{....f......;........2.
Three tA1lSe.ceiereascoeraveonosossssossssscessoscssassassssanssele
Distinct pale J-sheped mark on lst femur, L-shaped on femora 2

and 3. Tergites 3, 4, and 7 darker than the others.eve.o.on,

e settesassssncasssessesessass-sssssseseebicaudatus Dodds

No distinct J or L-shaped marks on Femora‘v Tergites 3, 4 and 7

‘not darker than the otherse...eeveececivececancnrceccesespe 1
Middle tail about 1/6 the length of the outer oNES.eeeccecssen...b.
Middle tail at least.1/2 the length of the outer ONESe..esesosessbe
First femur with a J-shaped pale mark. Second femur with an L-

shaped pale mark. All tergites with pale markings, tergites

5-8 and 9 paier than the others...viieee..ointermedius- Dodds
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No J or-L~shaped markings on the Femqra. Tergites mostly with-
out pale markings. Tergites 5, 8 and 9 paler than the others,
those on segments 5 and 8 each with two submedial dots...sp.2

Middle tail 3/4 to 5/6 the length of the butervones.......«..-..6.

Middle tail about 1/2 the length of the outer ONESeeceeresvers.sFe

Middle tail at léast 5/6 thé length of the outer ohés............m

Middle tail 3/4 to 5/6 the length of the outer ones..parvus Dodds

Tergites patterned with grown, scme paler than others. Tuwo pale
sublateral lines on tergites. Wing éads dark or light.....8.

Tergites patternmed with brown, none lighter than others. Tergites
8, 9, and 10 with lateral dark lines. Wing pads dark...sp. 4

Tergites patterned with brown, tergites 5, 6, 9 and 10 paler
than the others. The pattern on tergites 7 and 8 is a dark
triangle, apex anterior, with a spot on éach side of the
apex. A dark medial line on tergites 9 and 10. Wing pads
1ighteeeesooeeaaaoaaeroaceaasaacactosnssesacsossacassseeSPe O

All tergites brown, those on segments 8-10 paler, with lateral
and medial dark bands. Wing pads dark or lighte...cs...8p. 6

Gill tracﬁeation not distinctﬂ Gills of average sizee..ee.eSps 3

Gill tracheation distinct. Gills large€ee.eeee.ceececeascsseeSps 7

Unknowns

Baetis insigniftans feD

Baetis persecuta McD

Baetis jesmondensis McD

BAETIS BICAUDATUS DODDS

Baetis bicaudatus Dodds, Needham, 1935, The Biology of Mayflies,

682 (Bibliography)
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Adult: (Female)

A uniformly light brown species; costal projection of hind wing
prominent and acute; hind wing with two‘longitudinal veins only,
which are approximately subequal in length.

Nymph:

Abdominal tergites 1 to 10 pale with dark markings, numbers.S,

4 and 7 distinctly darker than the others; apparently only two tails,
the middle tail being represented by a minute stub.

Distribution: Colorado, British Columbia

No specimens of this species were examined.

BAETIS INSIGNIFICANS McDUNNGOUGH

Baetis insignificans McDunnough, Needham, 1935, The Biology of

Mayflies, 692 (Bibliography)

Adult:

Turbinate eyes small, bright red; thorax deep brown with anﬁerior
projection of metanotum pale cream-coloured; all femora tinged with
smoky brown#-?ore femora may be banded apically with black; wings
hyaline; venation pale; hind wing narrow; costal projection wanting;
only two longitudinal veins present, egual in length; abdominal tergites
2-6 pale semithaiine, tinged with smoky brown; tergites 7-10 opaque
light sepia-brown; S£ernites whitish; a short projecting plate between

the bases of the forceps; genitalia of modified moffati type (fig. 3).

Nymphs Unknown

Distribution: British Columbia

No specimens of this species were examined.
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BAETIS INTERMEDIUS DODDS

Baetis intermedius Dodds, Needham, 1935, The Biology of Mayflies,

. 693 (Bibliography)
Adult:
Tharax dark brown; hind ming twice as long as wide, the margins
rounded, not parallel to one another; costal projection well developed,

acute, not curved; 3 longitudinal veins in hind wing, first 2 approxi-

mately equal in length, 2nd not forked; 3rd vein faint, running close
to hind margin, and ending basad of middle on hind margin; usually
no crossveins; one short intercalary between veins 2 and 3; abdominal
segments 2-6 olivaceous to deep brown; genitalia of moffati type;
no tubercle at inner apical margin of basal forceps joint; no excav-
ation on spine batween the bases of the forceps.
Nymph:

Gills of segments 6 and 7 oval and rounded; middle tail about 1/6
the length of the outer ones; tails unbanded.

Distribution: Colorado, British Columbia

No specimens of this species were examined.

BAETIS JESMONDENSIS McDUNNOUGH

Baetis jesmondensis McDunnough, McDunnough, 1938, Can. Ent., 70:25

(Bibliography)

Adult:

Eyes of male rather small; femora light smoky brown; wings hyaline;
venation faintly brown-tinted, especially the C and Scj; intercalaries
of C and Sc moderately long but practically lacking in lst costal
interspace; crossveins heavier and deeper brown in female; hind wing

with 3 longitudinal veins; veins 1 and 2 bend a very little towards
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each other at outer margin; vein 3 extends 2/3 the length of the
hind margiﬁ; costal projection prominent, acute, not curved; uwell
défined intercalary between veins 2 and 3; abdominal tergites 1-6
semi-hyaline, uniformlylsmoky brown, ruddier iﬁ the female; the
posterior edges of the tergites are narrowly and obscurely pale;
anterior to this is a faint darg transverse line in each tergite;
abdominal tergites 7-10 opaque,‘deep russet brouwn. |

Nymph: Unknown

Distribution: British Columbia

No specimens of this species were examined.

" BAETIS PARVUS DODDS

Baetis parvus Dodds, Needham, 1935, The Biology of Mayflies, 696

(Bibliography)

Adult:

Turbinate eyes moderate in size, dark orange brown in dried
specimens; thorax deep blackish brown with the tip of the scutellum
paler; legs whitish; wings hyaline; venation pale; forewing with 5
to 8 stigmatic crossveins, often with short horizontal veins betwsen
them, aslant, often incomplete on the subcostal margin, and sometimes
forking toward the subcosta; usually one short intercalary in the
fiirst interspace, those of the 2nd interspace slightly shorter than
the following pairé; hind wing unusually wide for its'length; costal
projection well developed, acute; 3 longitudinal veiné, the 1lst and

2nd approximately equal in length; the 2nd vein forked about 1/3 the
distance from the base; 1, 3 or 4 intercalaries in this fork, one
being long and the others shaort; 3rd vein may be weakly developed,

end near middle of hind margin; first abdominal tergite dark browng
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tergites 2-6 hyaline mhite;‘tergites 7-10 opagque, brown, wholly or
partly suffused with deep rose; sternite 1 light brown, rest opague
creamy whité, shaded and marked with rose} no défk spiracular markings;
tubércle‘on inner apicai-margih of basal forceps joint abseﬁt or
poorly developed;.genitalia of intercalaries type. (fig. 3)
Nymph:

Gills of éegments 6 and 7 oval, rounded; middle tail 3/4 to 5/6
the length of the outer ones; tails unbanded.

- Distribution: Montana, Wyoming, Alberta, Uest Virginia, British

Columbia.

Material Examineds

No specimens of this species were examined. One very young, white
unpatterned specimen taken by Mr. R. Humphries at Corbett Lake,

British Columbia (IX.21.63) seems to be of this species.

BAETIS PERSECUTA McDUNNOUGH

Baetis persecuta McDunnough, McDunnough, 1939, Can. Ent., 71:52

(Bibliography)

Adult:

Small dval turbinate eyes; fore femora of male whitish, suffused
with smoky; femora of- female light smoky amber; wings hyaline; vgnation
pale in male, tinged with brown in female; intercalaries of Firsﬁ
interspace very meak; costal projection of hind wing well developed;

.third longitudinal vein weak in male, obsolescent in female; no
‘definite intercalaries in hind wing; abdominal tergites 1-6 of male
hyaline whitish with a faint smoky tinge; tergites 7-10 light wood-
bromn; abdominal tergités of female brown; genitalia of moffati type;

inner apicel margin of first joint of forceps more bulging than usual,
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but not tuberculate.

Nymph: Unknown

Distribution: British Columbia

No specimens of this species were examined.

Baetis sp. 1

Adult: Unknouwn
Nymph:

Large, single gills on segments 1-7; abdominal tergiteé brown,
tergites 4 and 5 pale; 2 dark spots on each tergite; middle tail
repreéented by an unsegmented rudiment.

Ecpology:

Specimene of this species were taken Ffom the middle and edges
of the Alouette River, from a depth of 1 to 2 feet generally, although
they have also been collécted at depths of 2 inches and 5 feet.

The substrates varied from mud, through sand, gravel, focks, boulders,
to bedrock. The most common of these were coarse gravel and small
rocks. The current was usually a gentle ripple, although they have -
been taken in raéids and in quieter water. They were collected the
year round.

Distribution: British Columbia

Material Examined:

1 Nymph, British Columbia: Alouette River (Haney, B.C.) V.19.59
(N.3. Filmer); 2 Nymphs, British Columbia: Alouette River (Haney,
B.C.) VI.2.59 (N.J. Filmer); 1 Nymph, British Columbia: Loon |
Creek (Clinton) (H. Lorz), 2 Hymphs, British.Columbia: Nr. Hell's
Gate, VI.19.59 (G.G.E. Scudder); 1 Nymph, British Columbias: Cultus

Lake, V.9.59 (G.G.E. Scudder), 6 Nymphs, British Columbia: NicolaCr.
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Baefis Sp. 2

Adult: Unknoun

Large, singlevgills on segments 1 to 7; abdominal tergites 5,

8 and 10 paler than the others; two dark submedial dots on feréites
5 and 8 or 4 and 5; tails three, middle tail usually 1/6 the length
of the laterals, but may extend to 1/2 their length.

Ecology:

Specimens of this species have been taken from the middle and
edges of various locations on the Alouette River, in depths of 1 to
5 feet, although generally they were not found at a depth greater
£han 2 to 3 feet. The streah bed varied from mud, through sand,
gravel, rocks and boulders, to bedrock. The Currént varied from
'quiet pools to rapids and falls. This species was taken from June
1959 to the following february.

Distribution: British Columbia

Mlaterial Examined:

3 Nymphs, British Columbia: Aloustte River (Haney, B.C.)
VI.23.59 (N.J. Filmer); 9 Nymphs, British Columbia: Nicola Cr.

Baetis sp. 3

Adult: Unknown

Average-sized, single gills on segments 1-7; gill tracheaticn
indistinct; abdominal tergites unicoloursed, with no dark markings;
tergite 5 and 10, or only 10 may be paler; tails 3, middle tail
varies from 1/2 the length of the laterals to almost subeqﬁal in

length to them.
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Ecology:

Nymphs‘of this species have been taken from the middleeand edges
of various locations on the Alouette River, from depths of 1 to 3
feet, élthough‘oazsionally from deeper. water. The substrate varied
from mud, through sand, gravel, rocks, and boulders, to bedrock.
The current varied from quiet water to rapids. They were taken the
year round.

Distribution: British Columbia

Mate:ial Examined:

3 Nymphs, British Columbia: Alouette River (Haney, B.C.) V.26.59

(N.J. Filmér); 2 Nymphs, British Columbia: Alouette River (Haney,
8.C.) VI.9.59 (N.3J. F;lmer); 2 Nymphs, British Columbia: Alouette
River (Haney, B.C.) VI.26.59 (N.J. Filmer); 2 Nymphs, British

Columbia: Aloustte River (Haney, 8.C.) VI.16.59 (N.J. Filmer).

Baetis sp. 4

Adult: Unknown
Nxmgh?

‘.‘Front»of head ochreous; wing pads dark brown; all abdominal
tergites bpomn, none paler than thé others; tergites 8, 9 and 10
with sublateral dark lines; tails 3, middle tail §5/6 the length of
the lateral tails. B

Distribution:. British Columbia

Material Examined:
i Nymph, Britiéh Columbias équamish, VIII.25.61 (G.G.E. Scudder);
1 Nymph, Britisﬁ Columbia: Brunson Lk., VI.25.61 (G.G.E. Scudder);
3 Nymphs, British Columbia: Springhouse Lk., VI1.4.63 (G.G.E. Scudder);

1 Nymph, British Columbia: Pavilion, VI1.30.61 (G.G.E. Scudder);
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'3 Nymphs, British qudmbia: Williams Lake, VI.24.61 (G.G.E. Scudder);

41 Nymphs, British Columbia: Quesnel, VI.24.61 (G.G.E. Scudder).

Baetis sp. 5

Aduit: Unknown
Nymph:

Front of head light browh; wing pads light brown; abdominal
‘tergites brown, patterned with darker brown; tergites 5,6, 9 and
10 may be paler; each tergite with a pair of pale sublateral lines;
pattern on each of tergites 7 and 8 is a dark median triangls, apex
dirgcted anteriorly, and a dark spot on each side of the apex;
tergites 9 and 10 each with a»dark medial line; tails 3, middle
tail 5/6 the léngth of thellaferal tails.

Distribution: British Columbia

laterial Examineds

.1 Nymph, British Colﬁmbia: Warmspring Lk., VII.15.62 (G;G.E.

. Scudder); the author has alsc examined many other nymphs of this
species taken by Dr. G.G.E. Scudder, From‘IV.A.SQ to IX.23.63
at the following locations: British Columbia - Rock Lk., Spring-
house‘Lk., Boitano Lk.,.Riske Cr., Racetrack Lk., nr. Phalerope,

~ Quesnel, Westwick Lk., Felker Lk.; McIntyre Lk., Brunson Lk.,
White Lk., Nicol Cr., Dougout tk., Pavilion, Sorenson Lk.,

Williams Lk., Phalerope Lk., Beaver Lk,

Baetis sp. 6

Adult: Unknown

Nymph:

Uing pads may be light or dark brown; gills large; tracheation

distinct; abdominal tergites brown, 8-10 paler; each tergite with a

pair of pale sublateral stripes; tergites 8 to 10 each with a medial
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and 2 lateral dark bands; tails 3, middle tail 5/6 the length

oF:ﬁhe laterals.

Distribution: British Columbia

Material Examined:
1 Nymph, British Columbia: Nicola Lake, 59 Nymphs, British

Columbia: Springhouse Lk., V.5.63 (G.G.E. Scudder).

Baetis sp. 7

Adult: Unknown

~ Nymph:

Gills large; tracheation distinct; abdominal tergites unicoloured;

tails 3, middle tail 1/2 the length of the laterals.

Distribution: British Columbia

Material Examined:

1 Nymph, British Columbia: Racetrack Lake, VI.21.61 (G.G.E. Scudder).

GENUS CALLIBAETIS EATON
Callibaetis, Needham, 1935, The Biology of Mayflies; 657 (Bibliography)

Adult:

Small to medium sized mayflies; bodiés and usﬁélly legé thickly.
sprinkléd with small reddish or dark broun spots, often appearing to
be set in small depressions; males usually darker in colour than the
females; turbinate eyes of male moderately large, lengthily oval;
eyes of female large, not set high on the side of the head; posterior
margin of head of female slightly emarginate medially, 06 each side
of which is a posteriorly directed slightly rounded lobe; fore leg
of male siightly shorter than the body; femur about 3/4 the length
of the tibia, which is slightly shorter or subequél to tarsus; lst

joint of tarsus equal to joints 3 and 4; in foreleg of female, femur
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subegual to tibia, which is slightly shorter than the tarsus; hind
tibia of both sexes 1/2 to 3/4Vthe length of the femur, tarsus slightly
shorter than the tibia; forewing of female usually ornamented with
brownish along the costal margin, and sometimes in the disc; Foré—
wing of male may be whelly hyaline, or with some dark colour, but
less than in the female; forewing usually with numerous coétal Cross—
veins before the bulla; other crossveins usually numerous, although
they may bé few in number in some species; margiﬁal intercalaries
occgfring singly or in pairs, the number not constant within any
one species; usually, the intercalaries at the tip and in the anal
regiqn are paired, while the rest may be single; hind wing relatively
lafdé, widened at base{ costal projection large anq very cbtuse; three
longitudinal veins; several well-developed:crossveins, especially in
" the costal region; a few intercalaries present between veins 2 and
33 forceps 4-jointed; a small rounded or conical "penis cover” is
presgnt.betmeen the forceps bases; posterior margin of sternite 9

of female almost straight.

Nymphz
v‘ vmaQillary palp two-jointed; canines of mandibles long and slender;
labial palp’j—jointed, the distal joint short and conical; claws

long and slender, 1/2 to 3/4 the length of the tarsus, and denticulate;
2 pairsvﬁf winé bﬁds present; gills lafge, irregularly subovate,
pointed atvtip;.gills double on segments 1-6 or 1-7, or the ventral
portion being é>small recurVed flap; the ventral flap on segments

1l and 2 well developed, may béar a small secocndary flap; tracheation

pinnate or palmate, or simple on the outer mzrgin; tails three, all

equal ‘in length and thickness.

.Genotype: Callibaetis pictus (in Baetis) Eaton
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" CALLIBAETIS

Key To Adults

Mlarginal intercalaries single in female, barely visiblecses.....

eeseseeceatarasaseestenersesassncasssssseessoscarolus Traver
Marginal intercalaries paired...;...........................0.2.
Vitta not patterned in brouwn or black.....................;....3.
Vitta patterned‘in broun or black..,.....................;......5.
Longitudinal veins alternately light and darkeeee.ceeesseeeeasSpe 1
Longitudinal veins completely palBeeeceeeccvecsssosscsoncsssansas b
Colouring dark. Fine crossveilns bet@een Rs‘and 0f of forewinge...

Geeesscaaccescsosascas sooetoeasreasasie-00sssseccssessseSPDe 2
Celouring lighter. MNore than five crossveins between Rs and

of of forewing..............f......................;.....§EL_§
Longitudinal veins completely palEsececcacccocecccoasceonssseSphe 3
Longitudinal veins alternately light and darkeeescoseossesceaseseb
Lateral areas df mesonotum YyelloWesscesooossssscnoossesseessShe &
Lateral areas of mesonotum not paler tﬁan rest of mesonotume...e7.
Abdominal tergites unicoloured...............f..................8,

Abdominal tergites with dark or pale longitudinal stripeS,.se....10.

Abdomen dark brown, almost blackishes.sssesoe.s.s..CcOloradensis Banks
Abdomen reddiSh DIOWN...cceesssoscscsesscsossscssoscssascnnssssaasTe
m;ng; of male almost clear witﬁ two narrow widened brown portions
on the costa, stigma slightly brown-tinged., Vitta of female
wide, dark brown, its hind margin with about 5 10bESeeencsens
Ceeesciecsesatesessensecnassssnsssessssassssshageni (Eaton)
Vitta wide, its hind margin with 4 lobes. Many hyaline spots

in c0st8l CRlleveeveeonoesunssososssesssssacacscsasssosssSPe?
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10, Tergites with a dark median stripe (pale in the middle in the
last few SegmMEntS)esecsssosasssesasssnssssessnigritus Banks

Tergites with a light median and 2 light submedian stripes..sp. 6

Key To Nymphs-

1. Femur with a broad pre-apical bandec.seccovseesesssohageni (Eatoh)
No such band on Femur........................................éE.B
Unknown:

Callibaetis coloradensis Banks

Callibaetis nigritus Banks

Callibasetis carolus Traver

CALLIBAETIS CAROLUS TRAVER

Callibaetis carclus Traver, Edmunds and Allen, 1957, Ann. Ent. Soc.

Amer. 50 (4) : 320 (Bibliography)
Adult:

A -brown mayfly; turbinate eyes of male orange-broun; tboracic
notum of male red-brown; thoracic notum of female yellowish; posﬁero—
lateral margins of mesonotum dark red-brown; in the male, the fore
leg is brownish; the femora may be yellowish basally, tarsi pale,
or the entire leg may be smaoky to paie red-brbwn, the femur with
a distinct pre-apical dark band; middle and hind leés whitish or
yel;owish mhiﬁe, faint dark band near apex of femur and occasional

vlongitudinal dark streaks; stippling, if present, very faint; tarsi
shaded with light brownj; in female, legs whitish or yellowish; tarsi
usuélly brown; femora usually with some reddish brown stippling;

wings hyaline, irridescent; more than 35 crossveins; in male marginal
intercalaries usually paired; longitudinal veins altefnately broun and
pale; crossveins pale; outer margins brown; usually faint blackisﬁ—

brown markings along the costa; extreme apical portion of costal
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space shaded with brown; marginal intercalaries of female often single,
may be barely visible; vitta blackish brown except basad of. costal
brace; vitta narrow; sinuate in its'posteriof margin, extendihg into
4 diétinét lobes, the most apical of which has 3 or more small secondary
lobes; costal spaoe_inﬁerrupted brown.and white; crossveins in vitta
fenestrate withhyaline; costal brace brown on each end and pale in.the
middle, and on each side near Sc is a brown cloud; small dark clouds
along longitudinal veins, and some on the posterior margin; longitudinal
veins as in male; abdominal tergites of male dark red-brown, poéterior
margins deeper; each tergite with two dark submedian lines, usually
separated by a narrow pale median line, and flanked by 2 paler yellow-
ish streaks; dark line along pleural fold; stippling moderately dense
and regular; sternites paler yellowish brown, with dafk submedian
streaks; stippling finer; apicel sternites often opague creamy or
yellowish white; abdomen of female similar, but paler; forceps and
tails pale, jﬁinings narrowly blackish,
Nymph: = Unknown

Distribution: Califcrnia, British Columbia

Material Examined:
1l Female, British Columbia: Vernon, VII.26.63 (G.G.E. Scudder)
2 Females, British Columbia: Lytton, VIII.30.31 (G.J. Spencer),

1 Female, British Columbia, Vernon, VII.10.48 (D. Evans ),

CALLIBAETIS COLORADENSIS BANKS

Callibaetis coloradensis Banks, Needham, 1935, The Bioiogy of May-

flies, 664 (Bibliography)
Adult: (female)

A dark brown mayfly; thorax.dark brown; femora finely stippled
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with brown; tips of tarsi Brown; crossveins of forewing behind
the vitta more than 35, usually several close to hind margih, arranged
in 2 or more irregular rows across the wing; most crossveins white;
marginal intercalaries usually paired; vitta dark brown, broken up
into three main'spots; one apical, éne stigmatic, and one before
the middle, with a .smaller one at base; basal costal space hyaline;
longitudinal veins brown in places, or.alternately light and dark;
no clouds on veins; hind wing long and narrow; costal margin scmewhat .
emarginate behind the costal projection; marginal intercalaries very
long, resembling longitudinal veins, and 3 or 4 in number; cross-
veins tend to be arranged in groups of 2; abdomen-biackish brown,
relatively short.

Nymphs Unknown

Distribution: British Columbia, Colorado

No specimens of this species were examined.

CALLIBAETIS HAGENI (EATON)

Callibaetis hageni (Eaton), Needham, 1935, The Biology of Mayflies,
H 668 (Bibliography)
Adult: (Female)
A piceous species;'dorsal suturés of notum yellowish; darker,
polished in male; legs brown in both sexes, femora densely, finely,

" and inconspicuously speckled;‘more than 35 crossveins behind the
vittalof the forewing, usually several closé to the hind margin, and
arranged in 2 or more irregular rows across the wing; crossveins
mgstly whites; mafgihal intercalaries mostly paired, a feuw singlej

vitta of female dark brown, wide, extending in its posterior margin
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into 5 lobes; the second being the largest; basal costal space in-
cluded in vitta; behind the vitta, along the longitudinal veins}
arelS rowsrof brown spots, the middle one being the largest, iongitudinal
veins interrupted brown and white, as is ths outer margin of the uing;
intefcalaries brown, sometimes in a faint brownish cloud; crossveins
in the vitta fenestrate with hyaline; stigmatic crossveins few  in
number, aslant,lfeﬁestrate, less so and faint in male; clouds on
crossveins; wing of male almost clear, with 2 brown widened portions
on the costa; stigma slightly brown-tinged; abdomen deep reddish
browh;'almost blackish dorsally, paler ventrally; thickly stippled;
tails white, joinings blacke.
Nymph:

Femur with a broad pre-apical band; tails whally pale, or with
a narrow dark band near tip only.

Distribution: Oregon, Colorado, California, Wyoming, Montana,

Washington, New York, British Columbia.

No specimens of this species were examined.

CALLIBAETIS NIGRITUS BANKS

Callibaetis nigritus Banks, Needham, 1935, The Biclogy of Mayflies,

669 (Bibliography)
Adult: (Male)

A dark brown mayflys; thoracic notum blackish; fore legs blackish;
middle and hind legs pale, femora darker before apex, tarsi darker;
femora finely and regularly stippled; crossveins of forewing behind
vitta more than 35, usually several clpsg to hind margin, arranged in

2 or meore regular rows across the wing; intercalaries mostly in pairs;
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wings hygline; longitudinal'ﬁeiﬁs alternately white and black; cross-
veins mostly paie; outer margin al£ernately dark and pale; costal
arealmarked with black spots, with various dots on costal'margin,
and streaks and dots along veins and beyond the middle, two being
larger than the others; abdominal tergites with a darker median
stripe which is paie in the middle on the apical segments; sternites
with a pair of dark submedian stripes; forceps and tail yellowish,
Nymph: Unknown>

Distribution: Colorado, British Columbia

Material Ekamined:
3 Male, British Columbia: Chilcotin, V.28.63 (G.G.E. Scudder);
1 Male, British Columbia: Springhouse Lake (Cariboc) V.25.63
(G.G.E. Scudder); 1 Male, British Columbia: Chilcotin, VI.17.63

" (G.G.E. Scudder).

Callibastis sp. 1

Adult: (Male)

Lateral areas of mesonotum yellow; legé yellowish-red; moré.than
35 crossveins in forewing; marginal intercalaries paired; no dark
vitta; longitudinal veins alternately light and dsrk, strongly so
in costal veins; no clouds on wings; abdominal tergites dafk reddish-

brown; venter pale and lightly stipplied; tails and genitalia pale.

Nymph: Unknoun.

Distribution: British Coumbia

Material EXamined:

1 Male, British Columbia: Lytton, VIII.9.31 (G.J. Spencer).
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Callibaetis sp. 2

Adult: (Male)

This species exactly ressembles Callibaetis sp. 1, with the
difference that there is absolutely no pigmentation in the wing
membrance or venation; £here are 5 crossveins between the 0f and
Rs of the forewing.

Nymphs: -Unknown

Distribution: British Columbia

Material Examined:

1 Male, British Columbia: Lytteon, VIII.9.31 (G.3. Spencer),
1 Male, British Columbia: Quesnel, VIII.12.48 (H.R. McCarthy),
1 Male, British Columbia: Nicola, VIII.30.25 (G.J. Spencer)

-1 Male, British Columbia: Nanaimo, VII.19.61 (G.G.E. Scudder).

Callibaetis sp. 3

Adult: (Male)

Véfy similar to Callibaetis sb. 1, mesonotum reddish brown;

crossveins of forewing more numerous than in Callibaetis sp. 1;

longitudinal veins nmot alternately light and dark; vitta consisting
of alternately light and dark areas; stigmatic area yellowish.

Nymph: Unknown

Distribution: British Columbia

Material Examineds

1 Male, British Columbia: Pavilion Mt., VI.27.43 (G.J. Spencer),

1 Male, British Columbia: Quesnel, VI.3.48 (G.3. Spencer).
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Callibaetis sp. 4

Adult (Male):

Latera; areas of mesonotum ysllow; legs yellow; more than 35
crossveins in forewing; marginal intercalaries pairéd; longitudinal
veins alternately light and derk; vitta wide, extending on posterier
margin into 4 lobes; many hyaline spots in costal cell; no clouds

on wingsj; ‘abodminal markings much as in Callibaetis nigritus; tails

pale, joinings dark.

Nymph: Unknown

Distribution: British Columbia

Material Examined:

1 Male, British Columbia: Pavilion Mt., VI.27.43 (G.J. Spencer)

Callibaetis sp. 5

“Adult:(Male)

This species is similar to Callibeaetis sp. 2, but lighter in

colour; more than 5 crossveins between Rs and Of of forewing.

Nymph: Unknown

Distribution: British Columbia

flaterial Examined:

6 Males, British Columbia: Kamloops, UIII;4.3a, (G.J. Spencer),

2 Males, British Columbia: Nicola, VIII.30.25 (G.3. Spencer),

1 Male, British Columbia: Quesnel, VII.23.48 (G.J. Spencer),
1 Male, British Columbia: Quesnel, VIII,12.48 (H.R. McCarthy),
2 Males, British Columbia: Okanagan Lake, VII.25.35 (3.L. McHugh),

3 Males, British Columbia: Nicola, VIII1.21.32 (G.J. Spencer).

Callibaetis sp. 6

Adult: (Male)

A species very similar to Cdlibasetis sp. 4; lateral areas of
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mesonotuﬁ brown; legs and tails brownish yellow; abdominal markings

darker than in Callibaetis sp. 4, with each tergita having a median
and 2 submedian pale streaks.
Nymph: Unknown

Distribution: British Columbia

flaterial Examined:

1 Male, British Columbia: Blanket Mt., VIII.l.46

Callibaetis sp. 7.

Adult: (Female)

Closely resembling Callibaetis sp. 4, but abdominal tergites

and sternites reddish brown; mescnotum all brown; legs brown;
a larger species.

Nymph: Unknouwn

Distribution:' British Columbia

flaterial Examined:

1 Female, British Columbia: Nicola, VII.10.32 (G.J. Spencer)

Callibastis sp. 8

Adult: Unknouwn

Nymph:-

No pre-apicai band on femur; gills on segments 1-=7 large,
Heavily tracheated; noviight spats on tergiteé; tails heavily fringed,
dark .at tips.
4Ecologxz

Specimens of this species were taken from the édges only of the
Alouettes RiVer. The substrate was mud, silt, and in one case, sand
and:gravel. Tﬁey,were taken at.a depth of 1-4 feet, in quiet, slow

water, although in one case (from sand and gravel), the current
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produced ripples. All specimens were collected on July 1, 1959,
and were found at not any other time.

Distributien: British Columbia

Material Examined:

1 Nymph, British Columbia: Alouette River (Haney, .B.C.)

VII.1.59 (N.J. Filmer)

GENUS CENTROPTILUM EATON

Centroptilum, Needham, 1935, The Biology of Mayflies, 705 (Bibliography)

Adult:

Small, pale mayflies; turbinate eyes of male moderate to large,
usually kngthily oval; eyes of female large,.set high on the sides
of the head; posterior margin of head of female distinctly emarginate
medially; fore leg of malé as long as body; fore femur 1/2 to 2/3
the length of the tibia, which is slightly shorter than the tarsus;
in female, fore femur slightly longer than the tibia, which is a
little longer than the tarsus; first joint of tarsus equal to joints
2, 3 and 4 in hind leg of both sexes; tarsus, tibia, and femur sub-
equal; marginal intercalariés of forewing occur singly; no costal
_ crossveins before the bulla; hind wing small, narrow, and elongate;
costal projection curved; two longitudinal veins; crossveins absent
or few; basal abdominal segments of male usually pale yellowish or
whitish, often with extensive ruddy or brownish markings; females
paler, often light reddish-brown; basal Forceps joints wide apart,
stout, usually slightly wider than long; second joint stout, often
- prolonged inward on its outer margin; third joint long and slender,
frequently bowed; distal joint sometimes half as long as third joint,

usually shorter, clavats, 2 of 3 times as long as wide; a large
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"pgnis covér" between basal joints; posterior margin of 9th sternite:
DF‘Female prolonged ba;k@aras very slightly medially.

Maxillary palp 3-jcinted, extending beyond the tip of the galea—'
lacinia;_éanines of mandibles long, slender,and shérp—pointed, orv
shorter and stouter; labial palp 3—jointea, distal joint dilated and
:ﬁruncate apically; claws long and slender 1/2 to 3/4 the lengﬁh of
the tar§i, not denticulate;.Z pairs of wing buds; gills uswally single,
may be aouble on.segments 1-6, the second portion consiging of a
small recurved dorsal flap; tracheatiocn pinnate, may be on inner
side only; tails three, approximately equal in length and thickness.

Genotype: Centroptilum juteolum (in_Ephemera) Muller

CENTROPTILUM

Key To Adults

1. Abdominal tergites 7-10 opague creamy whitish. Inner margin
of second forceps Jjoint with a poorly developed tubercle.
Eyes orange brown. fesothorax yellow brown........album fMcD
Abdominal tergites 7-10 not whitish. Inner margin of forceps
joint with é distinct tubercle on inward bulgesesececeessZs
2. Inner margin of second forceps joint.distinctly and prominently
tuberculate. Distal joint of Forbepe very long. Eyes black-
brown. Mesothorax black. Abdominal tergites 2-6hyaline white.
...........,....................;.............conturbatum ficD
Innervmargin of second joint of forceps may possess a distinct
inward bulge, but is not tuberculate. Distal joint of forceps
is shorter. Eyes not biack-brown. Mescthorax not black.

Abdominal tergites 2-6 not hyalinevwhite...................3.
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A-.distinct tubercle is present between the basesvof the forceps
limbs. Tergites 2-4 with narrow ruddy posterior margins,
7-9 chocolate brown, 10 yellowish. Mesothorax deep olive
brown. Eyes oraﬁge-brown...........;.........bifurcatum McD -
No tubercle betmeen the bases of the forceps limbs. Wedge shaped
ruddy lateral markings on tergités 2-6, 7-10 red-brown.

Mesothorax olivaceous. Eyes redecsececseceseesssobellum MchD

Key To Nymphs

Gills single on all segments........................}.........2.

‘Gills double on some or All SEgMENtSe.eesseesssassessosassesssde

Abdominal segments 7-10 lérgely shaded with brown. Lateral
edges of all tergites pale, with a brown transverse band on
each. Gill tracheation quite distinct, usually pinnate....

oooooo..oo........-.--..........-..........;-....album ‘ﬂCD

' Abdominal tergites brouwn, patterned with 3 pale spots on each.

Tergites 7 and 10 largely pale. Gills tracheation not

distinct.....,;................,;.......................EEL_L
Gills double on’éegments 1-7, Tails with a dark apical baﬁd......

............,..........;.f.....................bellum McD

GillsAdouble,on segments 1-2. No banded tailececceesioieenasad,
Faint pattern on tergites, but posterior borders dark brown..sp. 3
Tergites unicoloured on lateral edges lérgeiy P8lBeeieanseasassada
No pattern on térgites....;...................................gg;;é
Abdaminal tergites 7-10 largely shaded with brown. Lateral edges

of all tergites pale, with browﬁ transverse band on each...

l‘.'o..uD.l.l'.!l...o.ovlluo...t.l.o...o“..o'l.tohl.b.-.SE. 2
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Unknowns. .

Centroptilum bifurcatum fcD

Centroptilum conturbatum McD

CENTROPTILUN ALBUM McDUNNOUGH

Centroptilum album McDunhough, Needham, 19353, The Biology of May-
flies, 708 (Bibliography)

Adulte

Turbinaté eyes aorange-~brown; mesonotum pale ochreoﬁs with brown
sﬁading, scutellum and posterior portion almost entirely white with
Faintvpink shading; metanotum deep brown pbsteriorly, anterior margin
white with pinkish shading, and a median dark spot; pleura and sterna
deep brown; legs white;'wings hyaline; venation pale; hind wing very
narrow; Qogtal projection prominent; abdominal tergites hyaline in
male, yeli;wish or whitish; tergites 7-10 ogpagque, creamy white; tails
white; inward bulge of second forceps joint slight.

Nymph:

Gills single on segments 1-7 (no recurved flap); gill trachesation

normall; pinnate, di;tinct; abdominal tergites 7-10 largely shaded

with brown,

Distribution: British Columbia, Eestern North America

No specimens of this species were examined.

CENTROPTILUM BELLUM McDUNNOUGH

Centroptilum bellum McDunnough, Needham, 1935, The Biology of May-

flies, 709 (Bibliography)

Adult:

Turbinate eyes deep reddish; mesonotum olivaceous shaded with

yellowish subdorsally; lateral and posterior_margins[tinged with
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ruddy; metanotum deep olive .brown, sutures darker, anterior dorsal
portion shaded with ruddy; legs yellowish white; wings hyaline; hind
wing moderafely broad; two longitudiﬁal veins; abdominal tergites
2-6 semi-hyaline, pale yellowish, the posterior margins narrouwly
ruady bro@hzenaing in faint small reddish patches in the spiracular
area; tergites 7-10 bright ruddy brown; sternites 2-6 pale; sternites
7-10 opague yellowish shaded laterally with reddishvand with faint
ruddy posterior margins; spiracular line blackish; forceps and tails
white.
Nymph: Gills double on all segments; abdominal tergites marked with

brown; tergites 4, 5, 7, 8, and 10 paler; tails dark in apicai 1/3.

Distribution: British Columbia, Quebec.

Material Examined:

.'l Nymph, British Columbia: Williams Lake, VI.24.61 (G.G.E. Scudder)

CENTROPTILUM BIFURCATUN McDUNNOUGH

Centroptilum bifurcatum McDunnough, Needham, 1935, The Biology of

| Mayflies, 711 (Bibliography)

Adult:
Thorax deep olive brown, mesonotum'with a pale yellow line e*ténd—

ing.Forward along each lateral margin from the wing base, ending in
a small round yellowish patch, and yellowish sutures and posterior‘
margin; legs pale yellowish white, femora deeper in colour; wings
hyaline; hind wing relatively wide; twe longitudinal veins, the
second may bé faintly forked near its apex; abdominal tergitss 2;6
hyaline, yellowish white; tergites 2-4 with a faint reddish dorsal
‘hair-line, and traces of ruddy shading on posterior margins; on

segments 2-6, spiracular area marked by a broken blackish line;
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tergites 7—9 deep chocolate brown; tergite 10 pale yellowishj; sternites
7-9 aiabaster white; forceps and tails whitish; platé between forceps
base large and domé—shaﬁed; bearing a small pocinted tubercle.
Nymph: Unknown

Distribution: Idaho, British Columbia

No specimens of this species were examined.

CENTROPTILUM CONTURBATUM McDUNNOUGH

Centroptilum conturbatum McDunnough, Nesdham, 1935, The Biology

Mayflies, 712 (Bibliography)

‘Adult:

Turbinate eyes dark blackish brown; thorax shiny black; legs
white; wings hyaline; venation pale; sbdominal tergites 2-6 and
part of 7 hyaline white, sometimes with faint dusky shading poster-
id;ly on middle segmenté; tergites B-10, and often part of 7, choco-
late brouwnj sﬁernites white; 2-6 hyaline, 7-10 opaque; tails white;
inner margin of second forceps joint distinctly tuberculate; third
joint strongly bowed; distal joint unusually long; plate between
forceps base coniéai on its posterior margin.

Nymph: Unknowr

Disfribution: Wyoming, California, British Columbia

No specimens of this species were examined.

Centroptilum sp. 1

Adult: Unknown

hs:

,E;.

Pectinate spines on galea; gills single on segments 1-7, large;

tracheation indistinct; abdominzl tergites brown, markings variable
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usually 3 pale spots on each tergite, but. there may be fewer or
none; tergites 7 and 10; or 7 only, or 1, 2, 6, 7, and 10, may be
pale; tails 3, heévily Fringed; tails usually pale with a dark
middle and apical band or may be entirely pale.
Ecology:

This species was £aken from the middle and edges of various
loca£ions'on the Alouette River, from depths ranging from 1 to
5 feet, generally, however, at depths of 1 to 2 feet. The stream
bed variéa from mud, through sand, gravel, rocks and boulders to
bedrock. The current was also variable, from quiet, still uwater,
toiswift rapids. This is a very plentiful and common species.

They were taken the year round.

Distribution: British Columbia

Material Examined:

3 Nymphs, British Columbia: Alouette River (Haney), V.14.59
(N.J. Filmer), 1 Nymph, British Columbia: Alouette River (Haney ),
VII1.26.59 (N.J. Filmer), 2 Nymphs, British Columbia: Alouette

River (Haney), XI1.26.59, (N.J. Filmer).

Centroptilum sp. 2

Aault: Unknown
Nymphs

* Maxillary palp Z-jointed; slight spines on posterc-lateral angles
of abdominal tngites; gills large, on segments 1l-7, distinctly
tracheated; gills on segments 1-2 double, rest single; lateral margins
of all abdominal tergites pale, each margiﬁ with a brown transverse
band; tergites 7-10 largely shaded with bfown; tails 3, entirely

pale.
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Ecology:
This species was taken from only one_iocation on the Alouette
River, from the edge, at a depth of 1 to 2 feet. The stream bed
consisted of mud énd silt, with some rocks. The water was still,

All specimens were taken in mid-August.

Distribution: British Columbia

Material Examined:
1 Nymph, British Columbia: Alouette River (Haney),
VIIT,11.59 (N.J. Filmer); 9 Nymphs, British Columbia:

Springhouse Lake, VII1.31.62 (G.G.E. Scudder).

Centroptilum sp. 3

Adult: Unknouwn

Both mandibles equal in size; qgills douhle on segment 1 and
2, single on segments 3-7; abdominal tergites with a faint pattern,
but posterior borders dark brown; tailé entirely pale.

Distribution: British Columbia

Meterial Examined:

7 Nymphs, British Columbia: Babine Lake, VII.10.61 (T. Northcote).

Centroptilum sp. 4

Adult: Unknown
Nymph:

Mandibles equal in size; gills deouble on segmeﬁts 1 and 2, single
on segments 3 to 73 abdomiﬁal tergites and sternites unicoloured,

brown, with no pattern; tails 3, entirely pale.

Distribution: British Columbia
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Material Examined:

1 Nymph, British Columbia: Springhouse Lake, VIII.18:62 (G.G.E.
Scudder), 1 Nymph, British Columbia: Westwick, VI.1.62 (G.G.E.

Scudder).

GENUS $:NEQGLOEON TRAVER
uNgecloean, Needham, 1935, The Biology‘of Meyflies, 730 (Bibliography)

Adult:-

Small mayflies; turbinate eyes large, lengthily egg-éhaped;
eyes of female large and set high on the side of the head; posterior
margin of head very slightly emarginate; Foré leg of male slightly
shorter than the body; femur 3/4 the length_of the tibia, which is
subequal to the tarsus; in female, femur and tibia subequal; tibia
about l—l/2 as long as tarsus; in hind leg of male, femur 1-1/3
to 1-1/2 times the length of the tibia, which is subequel tc the
tarsus; basal tarsal joint of both sexes very long, egual to other
3 joints combined; in hind leg of female, femur almost twice the
length of the tibia, which is slightly larger than the tarsus; marginal
intercalaries of forewing single; hind wing absent; basal joint of
forceps 1-1/3 times as wide as long; 2nd joint short and broad,
its inner margin with a prominent, axe-shaped extensicn; slight
swelling near base on inner margin of 3rd joint; and a more distinct
swelling apically, the whole being slightly bowed; distal joint
2-1/2 to 3 times as long as wide; apical margin of sternite 9 of
female almost straight.
Nymph:

Maxillary palpi 3-jointed, extending well beyond to tip of the

galea~lacinia; canines of mandibles long and slender; labial palpi

'S-jointed, distal joints widely dilated apicelly; claws long and
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slender; almost 3/4 as long as the tarsi, not denticulate; meta-
thoracic wing buds absent; gills single on segments 1-7; gills
aésymetrically shaped, straight on anterior margin and lobed on
posterior margin; tracheation pinnate, éli branches on the posterior

side; tails 3, approximately equal in length and thickness.

Genotype: . Nepocloeon alamance Traver.

Nepploeon sp. 1

Adult: Unknown
Nymph:

No pectinate spines on galsa; nills single on segments 1-7;
a generally peale species; with abdominal tergite 7 dark; tails
entirely pale, or with a dark tip.
Ecology: |

Specimens of this species were taken from the middle and edges
of many locations on fhe Alouette River. The depth varied from
1/2 to 5 feet, although usually the water was 1 foot deep. Thé
stream bed varied from mud, through sand, gravel, rocks, and bﬁulders,
to bedrock. The current'was generally still to quiet ripples.
Specimens were taken from May to December.

Material Examineds:

1 Nymph, British Cglumbia: Alouette River (Haney), V.26,59
(N.J. Filmer), 1 Nymph, British Columbia: Alouette River (Haney),
V.19.59, (N.J. Filmer), l'Nymph: British .Columbia: Alouette River
(Haney), VI.Q.SQ (N.J. Filmer), 1 Nymph, British Columbias

Alouette River (Haney), VII.1.59 (N.J. Filmer).
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SUPERFAMILY LEPTOPHLEBICIDEA

Key To Adults

1. Hind wings absent. OQuter fork of Rs of forewing very deep.
Posterior branch of M in forewing and intercalary between
branches of this vein much shorter than anterior branch,

not extending to base of wing. Forceps 3-jointed.....

cesesssessscfamily Tricorythidae, Subfamily Leptohyphinas
Hind wing present. .buter fork of Rs of forewing normal. Posterior
branch of M of forewing normal. Fforceps l,v2, or 3 jointed..
et e i v esesesesettadsaseresacsssnresess ot nncanscoveosle
2. No true intercalaries in forewing between median intercalary
~and posterior branch of M, or between M and Cul. Male 4
forceps with 2 or 3 short terminal jointS. eceeeecercenn. oo

essssesssss-Family Leptophlebiidae, Subfamily Leptoohlebiinas

Two short intercalaries in forewing between median intercalary
and posterior branch of M, also hetwesen M and Cul. Male
forceps with a single short terminal joint...scececevevenss

eeescsressssseesssfamily Ephemerellidas, Subfamily Ephemerellinae

Key To Nymphs

1. Gills present on segments 1 to 7. No elytroid gills. Gills
tuning-fork shaped, without fringed margins. Depressed
mandibular tusks visible Ffom abDOVB.ssosveenssscssnscacsns

eecvevecesess.Family. Leptophlebiidae, Subfamily Leptephlebiinae

Gills not on segments 1 te 7. May or may not be elytroid or

semi elytroid gills. No mandibular tusksSeeesseesevess .02,
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2,  Gills presént on segment . 3 or 4 to 7. Gills on segments 3 or
4 may be elytroid, semi elytroid, or similar to those on

segments 4 or 5 to 7. A rudimentary gill is often present

on Segment l.....Family Ephemerellidae, Subfamily Ephemerellinae
Gills present on segments 1 tc 6 only,'rudimentary on segment

1. Gills on Segment 2 elytroid; triangular or oval, covering

all others.....Family Tricorythidae, Subfamily Leptohyphinae

SUBFAMILY LEPTOPHLEBIINAE

» Eyés‘of male not turbinéte,vbut‘grooved;‘hind femur usually
shorter thén tibia, which .is longer than the taréus; tarsi 4-jointed,
exéept for a very short extra basal joint in the male fere tarsus;
all claws dissimilar; no true intercalaries between the-median
intercalary and-the posterior branch of the média in the Fofewing,
or between the posterior branch oflthe media and the antgrior branch
of the cubitus; the two b;ancﬁes of the cubitus usually separated
at’base; bet@een these‘tworbranches are 2 to 4 long intercalaries;

Cf of forewing and posteriqr branch of thé media normal, attached
baéally; first anal vein éﬁa; in the hind margin, but not by a series
of veinlets; Df of hind wing assent; costal projection present or
absent; forceps 3;jointed,balth0ugh there isoccasionally a small
fourth apical joint; basal jointvlonger thanfapy‘other; subanal

plate of female with a deeply excavated median cleft; tails thres.

flay be depressed in head and thorax with head prognathous, or
compressed, with head hypognathous; mandibles often visible dorsally;

may ‘be depréssedvmandibular tusks, visible dorsally; labial palpi

3-jointed; all claus similar,. denticulate; gills present on éegments
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1-73 gills forked, without fringed margins, or with outer margins
bearing long fringes which are united.at the base, or terminating
in a filament or point; postero-lateral spines present on segments

8 and 9, or S only; tails 3, the outer tails fringed on both sides.

SUBFAMILY LEPTOPHLEBIINAE

Key To Adults

l, Middle tail shorter and weaker than laterals.....Blasturus Eaton
Middle tail approximately equal to laterals in length and |
LhickNBSSeeseoscososssssosesvscsscesssssssscssssonvsscsssnsenele
2. Penes separated almost to base. A lohg flap-like appendage,
narrowed distally, is attached near apex of each penis
and extends inward and downward between lobes of peneSecssos

Cesseesesessssscossassssssvassnasssssssleptophlebia Westwood

Penes not separated almost to base. Usually two sets of
appendages, an upper and shorter pair extending laterally,
and a longer pair (the reflexed spur) extending backward,

often obligquelyeeeeeeeseseeesssssos.Paraleptophlebia Lestage

Key To Nymphs

1. Gills broad, not lobed, lamelliform. Gill on segment 1 different
from rest, bifid except at base....,,...;....Blasturus Eaton

~Gills lanceolate, and tuning-fork shaped. Gill on segment 1

like all the rest............;....Dar@leptophlebia Lestage

GENUS LEPTOPHLEBIA WESTWOOD

Leptophlebia, Needham, 1935, The Biology of Mayflies, 507 (Bibliography)
Adult:
flale fore tarsus longer than tibia; posterior branch of Of of

Rs of forewing sagged to rearward; hind wing with no costal projection
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but a slight concavity near the middle of the anterior margin;
media of hind wing forked; peness separated almbst to base; a long,
distally narrowed, flap-like appendage extends inward and downward
from the apex of each penis, reaching betuween the lobes of the
peﬁes; cleft in the base of each Forceps;:cleft in apical margin
of éubanal plate of female deep; long, approximately egual in length
and thickness.
szEh:_

Labrum much.narro@er than the head; 5-6 maxillary spines; 1 rouw
of teeth on claws; gills broad, lanceclate, not fringed; gills on
segment 1 bifid, except at base, differing in form from following
pairs; no leateral lobes on bases of gills; terminal extension of
each gill. long and slender; well~-developed postero-lateral spines
on segments B and 9; posterior margins of all abdominal tergites

with a dense row of minute spinules.

Genotype: Leptophlebia vespertina (in Ephemera) Linnaeus

LEPTOPHLEBIA

© Key To‘Adults

1.. Shiny dark brown. C, Sc and R, brown, heavy, .other veins
pale brown. Short, stout aBdomen. Distinct crossveins
between M2 and CUsieireincrrronencsrsvaserorocnaarencassaSpal
Shiny dark brown, but anterior 1/4 of tergites 2-7 pale hyaline.
Long, slender abdomen. Fainf crossveins between M2 and Cu.

C, Sc and R, yellow, heavy, other veins pale..cecesosss Spe 2

Leptophlebia sp. 1

Adult:

A shiny dark brown species; legs reddish yellow, forelegs darker;
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' C, Sc and Rl heavy, dark brown, other veins lighf brown.

Nxm@h: Unkndwn

Distribution: British Columbia

Material Examined:

"2 Female, British Colmeia: Ehilcotin, VI.16.29,‘(G.3. Spencer),

2 subimagos, British Cblumbia: Chilcotin, VI.15.29 (6.3. Spencer)
1 subimago, British Columbias Queénel, UiI.16.49 (G.J; Spencerj

1 subimago, British Columbia: fQuesnel, VI.25.49 (G.J. Spencer)

1 Female, British Columbia: Phililloa Lake, VI.6.60, (E.Adems ).

Leptophlebia sp. 2

Adult: (Male)

‘vA shihyldark brown'speéies; legs brown, tarsi pale; C, SC, R1
af foreming yellow, heavy, other veins pale; faint crossveins between
M2 and Cu; anterior 1/4 of abdominal tergites 2-7 pale hyaline{ tails
'andcfﬁrceps pale. “

Nymph: Unknown

Distribution: British Columbia

Material Examineds

1 Male, British Columbia: Hanéy, VIil.7.48,
1 MZle, British Columbia: Haney, V1I.5.48
i 1 Male, British Columbia: Chilcotin, VI.16.29 (G.J. Spencer)
1 Male, British Columbia: Chilcotin, VI.iZ.Sl (G.J. Spencer)
"1 Male, British Columbias Departufe Bay, VI1.10.25 (G.J. Spencer)
-1 ?, British Columbia: Véncouver, VI.%.34 (J.K. Jacob), 1 subimago
British Célumbia: Queénel, VI1.25.49 (G.3. Spencer), 1 subimago
. British Columbia: Uuesnel, VIII.7.48 (G.3J. Spencer). 1 ? Kettle
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GENUS BLASTURUS EATON
Blastu:us, Needham, 1935, The Biology of méyflies, 531 (Bibliography)

Adult:

Large, brown, reddish-brown, or blackish mayflies; fore legs
dark, other% pale; no bands on femora; knee caps narrowiy cross-lined
with black; wings subhyaline; may be clouded with brown; usually a
little darker toward the costa; numerous irregular and anastomosing
stigmatic crossveins; posterior branch of Of of Rs of forewing sags
to rearward; hind wing with no costal projection; costal margin
slightly concave at middle; abdomen lighter in colour than thorax,
especially in middle segments, anﬁ paler joinings of segments give
abdomen an annulate appearance; tergites with a pale narrow median
line, on each side of which is a pair of oblique pale marks in
anterior portion of each tergiteg forceps 4-jointed occasicnally,
otherwise S—jdinted; penes long, sgparéted by a U-shaped notch;

a small acurvinate spine at tip of each penis; each penis with a
large, flattened, curved reflexed spur which réaches to the base

of the notch; subanal plate of female prolonged and deeply emarginate;
tails three, middle one weaker and shorter than the létefals, usually
darker at joinings.

Nymph

Claws with a double row of denticles; gills on segments 1f7,
lamelliform, those'of the middle segments with one or two blunt
lobes at the bases of the terminal extensions; terminal extensions
very long and slender; gill on segment 1 not like the rest, Narrow,
bifid e*cept at base; gill lamellae wide, meargins entire in segments

1l and 73 in rest terminal filament deeply notched on one or both sides;
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postero-~lateral spines on tergites 8 and 9; tails 3, all much the
same in. length and thickness.

B

Cenotype: Blasturus cupidus (in Ephemera) Say

\

BLASTURUS

Key To Adults

1. Brownish cloud extending across cguter third of wing tip. Tail
joinings.dark brown. Middle tail 1/4 length of lateral
L8118 0 easnovosascvsnseseassarsannnsesssssnebulosus (Walker)
No cloud or band on outer portion of forewing. ‘Tail joinings
dark brown cor obscure. Middle tail not less‘than 1/3 length
of the lateral tailsSseee.ioeerieiossessnsesncsssvecasnsoansala
2. Teil joinings whitish, with dark broun joinings.........;...ggi_i
Tail joinings light or dark, joimings obsoure.............;..;..3.
3. Tails whitish to light tan. Fore femur red-brown,..cupidus (Say)

Tails bfown. Fore femur DTOWMseessssssessssgravastella (Eaton)

Key To Nymphs

1. Upper portion of 3rd pair of gills with a ﬁedian extension of
main trachea shorter than gill plate proper. Lateral lobgs
at tip of lqwer gill of 3rd pair approximately equal in

16NGEN. ceeerecvasrasnssnacsasessasesanereesssaCUpidus (Say)
Upper portion of 3rd pair of gilis with a median extension of
main trachea as long as or iohger than gill plate proper.
Lateral lobes on lower portion of Sfd pair unequal in length..
Chessisessueeasescasnasescesnasncasssesssanebulosus (Walker)

Unknouwn:

Blasturus gravastella (Eaton)
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BLASTURUS CUPIDUS (SAY)

Blasturus cupidus (say), Needham, 1635, The Biology of‘mayflies,

535 (Bibliography)

Aduit:

A bléckish species; legs brown, fore femcra darker red-brown
with narrowly black lined knee caps; wings subhyaline, opague;
- stigmatic areas stained brown; venation brown, dsrker in stigmatic
area; crossveins in stigmatic area irregular and anastomosing;
abdominal tergites dark brown becoming blackiéh tﬁwafds fhe énds;
apex of 10th tergite yellowish; pale mid-dorsal line obscure or
absent; obligue paired spots crescentic and may be suffused with
blackish, spiracles marked by ﬁinute black elongate dashes; sternites
fawn colour; sternite 9 dark brown; tails 3, middle tail 1/3 the
length of the laterals; tail Jjoinings cbscurely brown, bands being‘
alternately wide and narrow; penes as in fig. 3.
Nymph:

6-7 large pectinate spines below the crown of the maxilla;

legs not banded, or with indistinct bands; upper portion of the
third pair of gills uwith the median extension of the main frachea
shorter than the gill blate proper; lateral lobes at the tip of the
lower portions of the 3rd pair of gills approximately equal in length;
postero-lateral spines on tergite B shorter than those on tergite
9, which are blunt, not extending to the Centervpf tergite 10.

Distributions

New York, Ohic, flassachusetts, British Columbia.

No specimens of this species were examined.
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BLASTURUS GRAVASTELLA (EATON)

Blasturus gravastella (Faton), Needham, 1935, The Biology of May—
flies, 537 (Bibliography) -

Adult:

A dafk species, legs brown; wings hyaline, a brqwn stain in
the stigmatic area of the forewing; venation yellowish-brown except
in basal portion; stigmatic_crossveins regular and opaque; abdomipal
tergites brdwn, middle segments lightef with paler joinings; mid-dorsal
pale line uefy.Faint, broadly dilated at postgrior margins of middle
segmenté; paired oblique spots cbscur; linear, confluent anteriorly
witﬁ pale joinings; sternites paler, unicoloured; tails 3, middle
tail 1/3 to 1/2 the length of the laterals; tails brown, obscqrely
and uniformly tinged with darker- brown. |

Nymph: Unknown

Distributien: Colorado, British Columbia

No specimens of this species were examined.

BLASTURUS NEBULOSUS (WALKER)

Blasturus nebulosus (Walker), Needham, 1935, The Biology of Mayflies,
538 (Bibliogfaphy)
Adult:

A brownish black species; fore legs reddish brown, femora paler;
middle and hind legs yellowishj; wings hyaline; forewings with a
brownish cloud extending across apical 1/3 of the wing; venation
brown; costal crossveins faint except in stigmatic area where they
are irregular,'crowded, and slightly anastomcsing; abdominal tergites
brown, darker on segments 1, 2, é and 9; pale mid—dofsal line very

fine and partly interrupted; oblique mark crescentic, isolated;
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joinings of middle‘éegments whitish; sternites paler; tails pale
brown or greyish, ringed at joinings with dark brown; tails 3,
middle on 1/4 the length of the laterals; lobes of forceps base
sepérated by a sharply V-shaped cleft and with sub-truncate apices;
penes separated by a poblet-shaped cleft; reflexed spur strongly
bent, dilated at tip, and extending below the level of the cleft.
Nymph:

' 6~7 pectinate spines below the crown of the maxilla; legs not
banded, or with indistinct bands;'upper portion of 3rd pair of gills
with the media extension of the main trachea as long as or longer
than the gill plate proper; lateral lobes of lower portion of 3rd
pair of gills unegual in length; postero-latefélspine on tergite 8
shorter than that on tergite 9.

Distribution: Maine, Colorado, Wyoming, New York, Virginia, British

Columbia.

Material Examined:

‘ The author has examined 41 specimens, all males, from the
Followihg localities: British Columbia: Nicola Lk., V.21.44; Nicola,
VI.21.44; Nicola, VI.27.43; Lake La Hache, VI1.8.47; Nicola, VYI.19.46;
Nicela, VI,27.46; Nicola,‘VI.Zl.AG. All specimens were taken by

Mr. G.J. Spencer.

Blasturus sp, 1

Adult: (Female)

Very similar to B. nebulosus; no cloud on wing; fore femur red-

brown; tails whitish, tail joinings dark.
Nymph: = Unknown

Distribution: British Columbia
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Material Examined:
.3 Female, British Columbia: Lac La Hache, VI.B.47 (G.J. Spencer)
'6 Female, British Columbia: Nicola, VI.27.43 (G.J. Spencer)
5 Female, British Columbia: Nicole, VI.19.46 (G.J. Spencer)

3 Female, British Columbia: Niccla, VI.21.44 (G.J. Spencer)

This is possibly the femals of Blasturus nebulosus (Walker).

GENUS PARALEPTOPHLEBIA LESTAGE

Paraleptophlebia, Needham, 1935, The Biology of Mayflies, 510

(Bibliography)

Adult:

A small to medium-sized species, sexes different in colour;
males with blackish head, thorax, and tip of abdomen; female reddish
or reddish brown; legs yellowish or brownish, without bancded femora;
posterior branch of Of of Rs of forewing sagged tec rearward; no
costal projection on hind wing, and costal margin slightly ceoncave
in center; median vein forked; no intercalaries in cubital fork,
or betwsen cubitus and media; wings hyaline, may be tinted with
amber; middle abdominal segments in mele dark brown, or whitish,
witﬁ or without obscure brownish markings; penes with one, usually
2 péirs of appendages, the_upper of apical pair shorter and extending
laterally, the_lower pair longer reflexed spurs extending backwards,
often obliquely; penes not separated almost to base; forceps usually
- 3-jointed, although tﬁere may be a 4th joint by the addition ofra
short basal ring—liké joint or a terminal joint; cleft in base of
forceps; apical margin of subanal plate of female with a deep median
cleft; tails thrée, equal in length and thickness, slightly longer

than the body.
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Nymph:

Nymphs slender, compressed, head may be somewhat depressed;

mouthbarts as in Blasturus and Leptophlebia; labrum much narrower

than head,'with a shallow indentation on anterior border; 4-6 large
pectinate spines below crown of the maxilla; claws slender and
pectinate, one row only; gills narrowly lanceolate, tuning fork-shaped
or more deeply divided, not fringed on margins; gills not diminished
in size to rearward; lst pair similar to others; spinules present.

on posterior margins of abdominal tergites 1-10; postero—latera;
spines on tergites 8 and 9, or S dnly, those on 9 not more than 1/4

the length of the segment.

Genotype: Paraleptophlebia cincta (in Leptophlebia) Eaton

PARALEPTOPHLEBIA

Key To Adults

1. Penes with reflexed spur on penis tipsececcseessecocasecssornesle
Penes with no reflexed spur on- penis tip.;...;................5.
2. Conspicuocus lgbe on basal joint of fOrCEepPSesesececccacseacsaadse
No conspicuous lobe on basal joint oF-forceps..........(.......4.
3. Tips of peﬁes with a pair of convergent wide lobes projecting
within the apical notch. Wing length 10 mm..bicornuta (McD)
Tips of penes with no lobes within the apical notch. Wing
length 8 mm......ﬁ.......................;....debilis (Walker)
4, WMiddle abdominal tergites predominantly brown...gregalis (Eaton)
Middle abdominal tergites wholly white..ec.....veovaciva (Eaton)
5. Middle abdominal tergites élouded or bordered with black or
brown, but predominantly WhitBeseeeoseieeooorossnraecececneabn

Middle abdominal tergites predominantly brown..rufivenosa (Eaton)
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Penes With apical £eethes..eeeeeeeeersorrnnsareressveesennnnnss
Penes with no apical teeth;.....f..................Dgﬁgggggg (MeD)
Black transverse dash .in postero-lateral corners of tergites
2-6, remainder of apical margin pale.........pallipes (Hagen)
Entire apical margin of each middle abdeminal tergite narrowly
black...................ﬁ............;..;.temgoralis {MeD)

Key To Nymphs

Mandible with BUSKSseeveeeavaenroesrnocnsesorocncoscncssasnssele
Mandible With NO EUSKSeeee iveonvassosseossoensssssscassasoansale
Mandible with tusk longer than the heade.ecivieeieeeceesonsecaelde
Mandible with tusk not as long @s headee.eeeaernoacevrocnscarasds
Mandibular tusk more than twice the length of the Body of tﬁe

MANOLiblEs ceeesecsnvasesisnssosessosessasacssossnscsassiesSPs 3

" Mandibular tusk only slightly longer than the body of the

MANCGID1Eessescecoesocresssasnsessessossesssbicornuta (McD)

Antennae with no dark medial band. Legs pale, barred with

daI‘ker brown.C...I.lv.I.U.‘..'.COOOOQQOOIQlIdebiliS (walker)

Antennae with a dark medial band. Legs dark, with pale apical

transverse bands on femMOrBececccsessrveecsoascssesssesssSDs 4

Lateral branches on gill trach@a@Beecscveecesesesessosocnsasosaeasbo

No lateral branches on gill tracheae.,..,..;........}............8
Fore.tibiée not marked with dark MAIQinS...iiiserensecovereracesel
Fore tibiae marked with a dark margin...........;....;......QEEL;Q
0CCipUt dABTKseeseveereosnrocanasacassasssvssssssspallipes (Hagen)

Occiput pale.,........f....................;................gg;_é

A few middle abdominal segments pale spotted....gregalis (Eaton)

All abdominal segments pale spotted........,,f....{........sg. 1
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Unknouns

Paraleptophlebia heteronea (ficD)

Paraleptophlebia rufivenosa (ELaton)

Paraleptophlebia temporalis (McD)

Paraleptophlebia vaciva (Eaton)

PARALEPTOPHLEBIA BICORNUTA (McDUNNOUGH)

Pa;aleptophlebié bicornuta (McDunnough), Needham, 1935, The Biology
| of Mayflies, 517 (Bibliography)
Adﬁlt:A

Head and thorax blackish brown, above, paler beneath; wings’
hyaline, venation brown; costal crossveins obsolete except in stigmatic
area wheré they are numerous, lang, aslant; and may be forked; abdominal
tergite 1 dark brown, 2 lighter, B to 10 red-brown, 3-7 white with
posterior half clouded or bordered with brouwn or black; sternite 1
brown, B and posterior half of 9 bright reddish brown, rest faintly
tinged with brown; bagal joint of forceps brown, rest white; a consp-
icuous dorsal lobe on the basal joiﬁt of the forceps; penes broadly
separated by a very wide U-shaﬁed notchy penes dilated and truncated
at tip; a pair of long flat lobes converging by their rounded ends
with the notch are attached to the dorsal sidé of the penes just
before their tiﬁs; reflexed spdr bifid, almost.crescentic, éttached
by back of crescent, outer horn longer; téilvpale brown.
: Nymph:
Mandible with a forward projecting tusk that'is longer than the-
.>head, and only slightly.longer than the body of the mandible; gill

tracheae with no or a few lateral branches.

Ecology:

This species was taken from the middle and edges of various
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locations on the Aloustte River, usually at a depth 0%.1 to 2 feet
although they have also been taken at a depth of 5 feet. The stream
bed varied from mud, through sand, gravel, rocks, bouldérs, to
bedrock. The current varied from slow and guiet to ripples. All,
specimens were collected during the ﬁonths of July, August, and
September. |

Distribution: Alberta, Montana, British Columbia

Mlaterial Examined:

3 Nymphs, British Columbia: Alouette River (Hahey), VIiIr.11,59

(NeJ. Filmer). ;

PARALEPTOPHLEBIA DEBILIS (WALKER)

. Paraleptophlebia debilis (Walker), Needham, 1835, The Biology of
Mayflies, 519 (Bibliography)

Adult:

Head and thorax avdeep rich brown; wings hyaline; venation pale{
costal crossveins obsolete except in stigmatic area mhere.they are
numerous, simple, curved, aslant, and ohsolescent at subcostal ends;
abdominal tergites 1 and 8-10 deep rich brown; tergites 3-7 white,
with posterior margins broadly bordered with brownish purple; spiracles
marked with a brown pointrand a round ﬁrown spot anterior to each
© above the lateral margin of the tergites; ganglia marked with yellow;
basal joint of forceps with a large, ventral, lobe-like dilation;
penes separated by a U-shaped notch§ tips of penes with no lobe
wifhin the apical notcﬁ, but penes dilated at tips, and on the oﬁter
side of each tip there is a recurved lateral tooth; reflexed spur
twice as long as the depth of the nqtch, arcuate, outcurving

N

ang acute at tip; tails white.
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Nymph:

Head brown dorsally with a dark vertex; antennae with no dark
medial band; mandibles small, oniy a small portion visible dorsally,
tips not extending beyond head; no mandibular tusk; maxillary pelp
3-jointed, the lst joint equai in length to the other two together;
legs pgle, banded with darker brown; middle abdominal tergités pale
spotted; gill tracheae without conspicucus lateral branches; postero-
lateral spines on tergites 8 and 9.

Distribution:

New York, Pennsylvania, Ohio, Alberta, Washington, British

Columbia.

Material Examined:

2 Nymphs, British Columbia: Nicola Creek (G.G.E. Scudder).

PARALEPTOPHLEBIA GREGALIS (EATON)

Paraleptophlebia gregalis (Eaton),Spieth, 1941, Ann. Ent. Soc. Amer.

34:94 (Bibliography)

Adult:

A reddish brown mayfly; thorax blackish dorsally; wings hyaline;
venation pale, with longitudinal veins and stigmatic crossveins
tinged with browh; stigmatic cfassveins 12 to 16 in number, somewhat
branching, irregular; all abdominal tergites brown, darker at joinings
of middle segments; basal joint of forceps with no basal dilation
or lobe or short basal subjoint, but is conical basally, thenparallel
sided for half its iength, then slowly tapering to apex; an joint
twice as long as the 3rd joint; pénes separated by a broad U-shaped
notch which is almost closed by a pair of hyaline,_oblong, broad,

flat, obliguely converging lobes extending for most of their length
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beyond the chitinized tip, giving the notch a flask shape; apex of
eaéh penis is obliquely truncate, the shaort external angle ending
in a sharp backward tooth; reflexed spur is hyaline, semi-elliptical
~with a straightish exﬁernal margin and a co;vex internal margin,
widest near base and grédually tapering towards the acute apex, its
greatest width not more than 1/3 its length, a little longer than
the depth of the notch; lobes of the divided 10th sternite broadly
triangular with rounded ends; tails dingy whitish, ferruginous
basally.
Nymph:

Head marked with a white spot; no mandibular tusks; fore tibiae
marked with dark margins; a feuw middle abdominal tergites pale spotted;
gill tracheae with no lateral branbhes; postero-lateral spines oh
tergites 8 and 9.

Distribution: California, British Columbia

No specimens of this species were examined.

PARALEPTOPHLEBIA HETERONEA (McDUNNOUGH)

Paraleptophlebia heteronea (MCDunndugh),bNeedham, 1935, The Biology
Mayflies, 523 (Bibliography)

Adult:

Head énd thorax rick reddish brown dorsally; wings whitish; no
costal crossveins, except for a feuw irregulér ones in the stigmatie
area; basal abdominal tergites and tergites B8-10 brown, rest whitish
in anterior portions and brown or blackish posteriorly, posterior
band being widest on segments 4 and 5 and disappearing on 7; spiracles
black and connected by a black broken line; basal joint of forceps

with no lobe, but broad basally, perallel sided to middle, then
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tapering strongiy; 3rd joint neafly as .long as the 2nd, but much
more slender; penes separated by a V-shaped notch; penes notched
on inner and outer margins near apex; no apical teeth or reflexed

SPUTS,

Nymph: Unknouwn.

Distribution: Colorado, Alberta, British Columbia.

No specimens of this species were examined.

PARALEPTGPHLEBIA PALLIPES (HAGEN)

Paraleptophlebia pallipes (Hagen), Needhamp,1935, The Biology of May-

flies, 527 (Bibliography)

Adult:

Head and thorax black dorsally; wings whitish, milky along
costal area; especially in stigmatic area; stigmatic crossveins feuw
in number, obscure, straight, unbranched; extreme wing base tinged
with brown; abdominal tergite 2 pale brown, 3-6 white with touches
of brown on posterior borders, labial‘sﬁiracles s, and also on spiracles;
tergites 2-6 with black transverse dashes in postero-lateral corners;
tergites 7-10 brown; ganglia yellow; basal forcegs joint with no
lobe, but is irregularly tapered to its apical 4th and then slightly
widened; 3rd joint almost as loﬁg as the 2nd but much more slender;
penes separated by a goblet-shaped notch; penes consist of long slender
. tubes behind each of which is a long, sharp posteriorly directed,
curving spine on the outer side of each, its léngth more than half
the depth of the notch; penes with apical teeth but no reflexed spurs.
Head marked with a dark occiput; no mandibuléf tusks; fore tibiae
not marked with derk margins; gill trachéae w;th lateral branches;

middle abdominal tergites pale spotted.
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Distribution: Oregan, Colorado, California, British Columbia

No specimens of this species were examined.

PARALEPTOPHLEBIA RUFIVENGSA (EATON)

Paraleptophlebia rufivenosa (Eaton), Spieth, 1941, Ann. Ent. Soc.
Amer., 34:96 (Bibliography)

Adult:

Head and thorax dark brown; wings subhyaline; venation reddish,
crossveins paler except in basal 1/3; stigmatic crossveins strongly
tinged, crowded; oblique, some forked; middle abdominal segments
pgle brown, apipal segments dark brown; no pattern on tergites;
sternite 9 narrowly divided by a V-shaped notch; basal forceps joint
with no conspictious lobe, no basal dilation, and not marked off by
a short basal subjoint, but tapers regﬁlarly to apex, slightly
corrugated internally; 3rd segment as large as the 2nd; penes
separated in their apical halves by a rounded V-shaped notch; margins
of* penes parallel almost to tip where there is a laterally projecting
triangular tooth on each; no apical teeth or raflexed spurs on penes;

tails pale brown.

Nymph: Unkpown

Distribution: Idaho, British Columbia

No specimens of this species were examined.

PARALEPTOPHLEBIA TEMPORALIS (McDUNNOUGH)

Paraleptophlebia temporalis (McDunnough), Needham, 1935, The Biology

of Mayflies, 529 (Bibliography)

Adult:

Head and thorex brown dorsally; wings subhyaline; venation pale
brown; costal crossveins nearly obsolete; stigmatic crossveins single,

straight, well spaced apart; abdominal tergites 2-7 white with
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diffuse and ill-defined narrow bromnish or Qlackish ﬁosterior margins,
darker on-Z and 7; spiracles marked with a black R-shaped mark extend-
ing back over tﬁe posterior-lateral corner; basal'jo;nt af forceps
with no conspicuous lobe, but tapered to 3/4 its length; penes divided
by a wide V-shaped notch; penes consist of long, straight tubes
on the outsidé of which is a long spirally twisted spine, lying in
the same plane and as long as the penes; penes with apical teeth
but no reflexed spurs.

Nxhgh: Unknauwn

Distribution: Oregon, British Columbia

No specimens of this species were examined.

PARALEPTOPHLEBTIA VACIVA (EATON)

Paraleptophlebia vaciva (Eaton), Spieth, 1941, Ann. Ent. Soc. Amer.,
34:96

Adult:

Head and thorax shining brownish black; wings subhyaline, Faintly
tinged; venation pale, but costal iongitudinal veins and stigmatic
crossveins pale; stigmatic crossveins regular and widely spaced;
abdominal segment 1 black, 2-7 translucent white with Fainf mid-dorsal
clouds whicﬁ aré darker on tergite 6 and spread diffusely over more
than half of tergite 7; tergites‘B—lO blackish; ganglia marked
with brown; sternites 8-10 bromnish, no dark marks én spiracles; basal
forceps joint with no conspicucus lobe; penes long, separated by a
narrow cleft; penes tapered in basal half, then irregularly cylindrical;
on outer margin of each penis is a visor-like backmafd—directed

reflexed spur half their own length from the tip; tails whitish.
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- Nymph: Unknown

Distribution: Oregon, British Columbia

No specimens of this species were examined.

Paraleptophlebia sp, 1

Adult: Unknown
Nymph:

AR short, wide species; no mandibular tusks; easch abdominal
tergite with a pair of sublateral dark dots; gills very long,
tuning-fork shaped; no lateral bfanches on gill tracheae; postero-
lateral spines on tergite 9 1/4 the length of the segment; all
abdominal tergites pale spotted. |
Ecology: |

This species was collected from many localities on the Alouette
River, both from the middle and edges. . They have been Foﬁnd at
depths of 1 foot to 5 feet, although generally at 1 foot. The
stream bed varied from mud, through sand, gravel, rocks and boulders,
to bedrock, and the current From slouw, QUiét water to swift ripples
and rapids. All specimens were taken from June to the following
February. |

Distribution: British Columbia

laterial Examined:
3 Nymphs, British Columbia: Alouette River (Haney), VIII.5,59

(N.J. Filmer)

Paraleptophlebia sp. 2

Adulf: Unknown

Nymph:

Longer and narrower than ﬁaraleptophlebia spe. 13 no mandibular
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tusks; long tuning-fork shaped gills; laterai branches on gill
tracheae; no spots on tergites; postero-lateral spines on tergite
9 1/4 the length Qf the segment; fore tibiae marked with a dark
‘margin.
Ecology:
These nymphs were found in situations identical to those in

which Paraleptophlebia sp. 1 were found, and were just as common.

They were collected, however,'only during Mey, June, July, and

October to February.

Distribution: British Columbia

Material Examined:

3 Nymphs, British Columbia: Alouette River (Haney), VI.16.59

(N.J. Filmer)

Da:algptgphlebia Spe 3
Adultt Unknown
Nymph

Mandibular tusk longer than the head, and more than twice the
length of the bady of the mandible; femora each with.a pale apiceal
transverse band; giil tracheae with no lateral branches.

Distribution: British Columbia

Material Examined:

13 Nymphs, British Columbia: Nicola Creek (G.G.E. Scudder)

Paraleptopblebia sp. 4

Adults Unknown
Nymph:
Mandibular, tusk not as long as the head, about as long as the

body of the mandible; antennae with 2 dark medial band; legs dark,
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femora each with a pale épical transverse band; no visible tracheas
in gills.

Distribution: British Columbia

Material Examined:

4 Nymphs, British Columbia: Nicola Creek (G.G.E. Scudder)

Paraleptophlebia sp. 5

Adult: Unknown
Hymph:

Occiput paie; pale spot between antennal bases and one lateral
ﬁo gach ocellus; no mandibular tusks; mandible not visible dorsally;
fore tibiae not marked with dark margins; gill tracheae with lateral
branches.

Distribution: British Columbia

Material Examined:

12 Nymphs, British Columbia: Loon Creek (Clinton), V.19.59
(G.G.E. Scudder); 5 Nymphs, British Columbia: Loan Creek (Clinton)

VI.13.? (H. Lorz).

SUBFAMILY EPHENMERELLINAE

Adult:

Eyes of male not turbinate, but ére grooved; tarsi 4-jointed,
except the fore tarsué-of male which has a short basal joint; all
claws dissimilar; uenationvof forewing similar to that in Blasturus;
2 or more short free intercalaries between the median intercalary
and the posterior branch of .the M, and also betuween the latter and
Cu1; 2 cubital intercalaries; Of and the posterior branch of the M

normal and attached basally; posterior branch of the 0Of of the Rs
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not sagged to rearward; Cu2 strongly angulazte before the middle;
1st anal vein ends in the hind margin, but not by a'serieéiof veidlets;
hind wing well developed; costal projection low; Of ;F Rs want ing;
forceps with a single short terminal joint; tails three.
Nymph:

No mandibular tusks; paired spines often present dorsally on
head, thorax, and/or abdomen; forelegs with a sparse row of setae
on the inner surfaces; all claws similar; no gill tufts on maxillae
or fore coxae; gills exposed, present on segments 3-7 or 4-7; a
rudimentary gill is often present on segment 1; gilis'on segments
3 or 4 may be similar to the following gills; or may be elytroid

.or semi-elytroid; tails three, all fringed on both sides.

GENUS EPHEMERELLA WALSH
_Egﬁemerella, Needham, 1935, The Biology of Mayflies, 562
Edmunds & Ailen, 1959, Ann. Ent. Soc. Amer., 52:543-546
(Bibliography)

Adult:

Small to medium sized, usually brownish mayflies; eyes of male
divided, smaller louwer portion darker.than the larger upper portion;
eyes usually closely approximated apically; ayes of female smaller,
not divided, mell set out on the sides of the head; occipital margin
straight between the eyes; pronotum usually with a median carina;
hind tarsus shorter than the tibia; 2nd and 3rd tarsal joints sub-
equal; hind wing with a slight rounded costal projection, beyond which
ig a very shallow depression in the costal margin; M 0% hind wing

forked slightly less than halfway from base; forceps 3-jointed,
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the- 2nd joint being the longest; penes with or without minute spines;
apical margin of forceps base entire; apical margin of subanal plate
of female usually obtusely rounded, but may be emarginate.

Allen and Edmunds {Edmunds, 1959), in their revision of the
genus Ephemerella, have divided this genus into a number of subgenera,
of which nine are found in North America. Of these, five are rep-
resented to date in‘British Columhia. Their distinguishing
Icharacteristios are as follows:

Subgenus Caudatella Edmunds (Male) -

Lateral tails 1/4 to 3/4 as long as the median tail.

Genotype: Ephemerella heterocaudata McD

Subgenus Drunella Needham (Male)

Inner margin of 2nd joint of forceps distinctly incurved or
strongly bowed; terminal segment of forceps more than twice as long

as wide, but less than 4 times as long;-all fails subequal.

Genotype: Ephemerella doddsi Needham

Subgenus Serratella Edmunds (Male)
Postero;lateral spines on segments 8 and 9 poorlx developed or
wanting; terminal joint of forceps less than twice aé long as wide;
penes either with dorsal or ventral spines ar subapicél tubercles,
the apical notch. deep, or penes as wide or wider at apex than at
base; penis lobes usually beafing a subapical lateral tubercle
on each loba, if lacking, no tubercle present between forceps bases;
all tails subequal,

Genotype: Ephemerella serrata Morgan

Subgenus Timpanoga Needham (fMale)
Vestigial gills on abdominal segments 4-7; well-developed

postero-lateral spines on tergites 8 and 9; terminal segment of
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forceps less than twice as long as broad; all-tails subequal in

length.

Genotype: .Ephemerella hecuba Eaton

Nymph:

fhere is a great vériation in form in these nymphs; some are
slendeb.and streamlined, and otherg are‘flattened ventrally and
convex dorsally, with broad flattened Fe&ora; some bear dorsal
tubercles or peired sbines on the head, thorax, abdomen, and legs;
some are smooth, and others densely covered with hairsj labrum is
wider than long; no mandibular tusks; maxillae conical at apices,
with one or more broad terminal spines; maxillary palpi rudimentapy
or wantiﬁg, at most as long as galea~-laciniaj; iabial palpi short;
ne gill tufts on maxillae or fore coxae§ no setae on antero~lateral
aﬁgles of the head; forelegs without a dense row of setae on inner
surfaceé; tarsal claws usually denticulate; abdominal tergites
usﬁally have lateral extensions bearing postero-lateral spines;
gills exposed, dorsal in position; if gill on éegment 4 is fully
_operculate, there is usually a short gill rudiment on segment 1;
tails usually as long as the body, often hairy, or with whorls of
spines at the joinings, often held upright or arched over the abdomen;
the distinguishing characlkristic of the British Columbia subgenera
are as‘Foliows:

. Subgenus Caudatella Edmunds

Gills on zbdominal segments 3-7; lateral tails 1/4 to 3/4 as long
as the median tail.

Subgenus Drunella Needham

Distinct tubercles and/or spines usually present on the anterior
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margins of the fore femora; if absent, the abdomen bears an adhesive
disc of hairs ventrally, or the head, thorax, and abdomen bear
distinct paired dorsal spines; gills on abdominal segments 3-7;

all tails subeqgual in lepgth.

Suﬁgenus Eurylophella Tiensuu

No maxillary palpi; tarsal claws denticulate; paired abdominal
tubercles on tergites 1-3 blunt; lamellate gills on abdominal segments
4-7, the gills on segment 4 semi-operculate; rudimentary gills on
segment 1; abdeminal segment 9 longer than segment 8.

Subgenus Serratella Edmunds

No paired dorsal spines on head and thorax, but they are usually
present on the abdomen; distinct tubercles or spines absent on anterior
mafgins of fore femora; abdomen mith no adhesive disc; gills on
abdominal segments 3-7; gills imbricate; gill onisegment 3 not
operculate or semi-operculate; téils subequal in léngth, a whorl
of spines or hair-like spines at joinings of the segments of the
median tail.

Subgenus Timpanoga Needham

A broad entire frontal shelf on head; sach FemQr prolonged apically
into a sharp‘acute spine; giilé on abdominal segments 4 to 7 only,
often a rudimentary gill on segment 1; gills on 4th segment operculate;
body flat and wide, the width of the 5th abdominal segment being

2/3 to 3/4 the length of the entire abdomen.

EPHEMERELLA

Key To Adults

1. Spine—like tooth at apex of fore trochanter...hecuba hecuba Eaton

No distinct spine on apex of fore trochanter.seseseesscesovoeeels

2. 3rd joint of forceps at least twice as long as widessseeo.eooseds
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3rd joint of,Forcéps scarcely longer than wid.e.eeeveee.oeasB.
2nd joint of forceps strongly buwed, with a deep constriction

near the middlee.eeeeerieencsessnceroceeesss .doddsi Needham
2nd joint of forceps not stronglykEOwed, and with no deep

CONSELiCLiON NEAT BBSEaeeeeenenrrereenoenennenns ...;.....;4.
Wing venation pale...........;;....{..............Flavilinea MeD
wingvvenation dark or yellom,.........1.......,...............5.
Wing venation yellow, crossveins pal@e.ccscescssssesesslodi fflayo
Wing venation dark.....;........... A Y 1
Subgenital plate between bases of forceps not produced and with

only a shallow emarginatichNee..vees.e.os.0grandis ingens MeD

Subgehital plate between bases of forceps produced and with a
broad U—shapéd emarginétion,..............................7.
Tails brown.....................................colorgdensis Dodds
Tails blackKeeiseeoseeessscessssssssassessssespinifera Needham
Lateral apical margins of penes projecting forward as distinct
processes, usually several to many spines on the penes...Y.
Lateral apical margins of the penes rounded, and with no forward
projecting processes, Spines, if present, bark-like aﬁd
dorsé—lateral in pPOSitiONececcvenscransoonsennccccosssesld.
Lateral apical processes of the penes short, blunt and directed
inwards. The apical notch between the penes relatively
SNEL10Wanereereensnnnnnns. U 1. 8
Lateral apical processes of the penes rather long and slender,
| directed forward or outward. The apical notch between the

- PENES OBEPET sessesesososcsoncssassssssosssssscssonsasasealls
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10, 2nd joint of %orceps not aistinctly.swollen apicallyeeeeeeenes
et teetietiteeetetaaanaateoctteranesseaaaonssasinermis Eaton
2nd joint of Forceps'distinétly swollen apically...infrequens fMcD
11. Abdominal sterna uniFormly dark brown with pale lateral margins
on segments 8 and G..evseercoccacnscenrensasssasejacobi Meh
Abdominal sterna each with a shallow dark brown chevron or with
3 broun longitudinal SELAPES.esseceseererserrnnnessss o012,
12, Abdominal sterna. each with a shallow dark brown chevroNeeoeseseos
Bseetrreetesseirsstasesstessrrssnanesasseasoseshystrix Traver

Abdominal sterna each with three brown longitudinal stripes......

...,.,.......,..T.....ﬂ......}.;;}.};.l.héterocaudata fMcD
13. Thorax bléckish.' Venation pale grey-brown, crossveins distinct.
Abdomihal segments of male trénslucent whitish on the
anterior margins.............;f°..............tibialis ficD
Thorax chocolate browﬁ. Longitudiﬁal'veihs light brown, cross-
veins and intercalaries pale. Abdominal tergites brown...
O X
1l4. Abdominal tergites uniformly browh.;........................§E;_i
Abdominal tergites brown, except the posterior margin of each

tergite dark DrOWN.seesceesasoosesescesassessssssteresa Traver

Key To Nymphs

1. Gills on abdominal segments 4 t0 7eseeeccanconocecenn. I
Gills on abdominal segments 3 to 7......:...........;.....{;..3.
2. Gill on segment 4 operculate. Dorsal spines obsclescent. No

gill on segment l.....‘.....;...........hecuba hecuba Eaton

Gill on segment 4 semi-operculate. Dorsal spines on segment

.1-10,moderately long on segments 1-8, short and blunt on
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segment 9, barely discernible on segment 10, Rudimentary
gill on segment lecceccseosscesnscoerenssssarnes.saseliodi Mayo
3. Dorsal abdominal spines wanting.....,.........................4.
" Dorsal abdominal spines preseNtecscecreessescesctticiisosercsnaasbe
4, Teeth or spines present on anterior margin of fore femuUr.secsee
e et eeesneneneiacaras sevesnssssonees-snsssedoddsi Needham
‘No teeth or spines on anterior mafgin of fore femuUreeevsoee...5a
5, - Entire lateral mérgin of pronotum pale. lateral extensions af
_ abdominal segments marked with a dark median transverse
band. Pale submedian spots present on posteridr margins
of abdominal tergites. 8 teeth on claws. Pigmentation on
uppéf plate of gill on segment 3 heavyese......inermis Laton
No distinct pale markings on pronctum. No dark band on lateral
extensions of abdominal segments. No pale submedian spots
on posterior margins of tergites,5-6 teeth on claus.
Pigmentation of upper plate of gill on segment 3 naone or
siight..........,.}......}............,.......infreguens fMcD
6. Teeth or spines present on anterior margin of fore femur.....7.
Teeth or spines wanting on anterior mérgin of fore femur,.....8.
7. "Thumb" at distal end of fore tibia lohg and sharp., Femora

slender. Dorsal spines on segments 1=G.eieesvirioeecnseeaos

.e.....................f..............coloradengis Dodds
"Thumb" at distazl end of fore tibié short and blunt. Ffemora
stout. Dorsal abdominal spines on segment 2-9.eeeicecenocns
et eeccitesnctsttcciccsncrnnsacerseansvsesesss.flavilinea fMch
8. Lateral cerci 1/4 to 3/4 as long as the median terminal

FilaMENtSssseoosessssasansossvessssresosnsssssnasssossossIe
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Lateral cerci subequal to terminallfilaments..................lO.
9, WMaxillary palp wsak. A whorl of spines at each tail joining...

o.....-.;.c.,...‘;.....o.......f..a.-..{..heterocaudata MQD

Maxiliary-palp normally developed. Tails may have whorls of
spines in the basal half, fringed with long hairs in apical
portion;.........f..f;.........;....f....ﬁ....hxstrix Traver

10, Thoracic tuberclés présant...................................ll.

NO thOTACIC LUDBTCLES e essssrouennoennsennssennsenseansasonsselle

11, Submedian spine of pronotum, if present, large and blunt, in
groups of 3. Submarginai pronotal spines short and blunt...

0.ccooo-ctnc-"d-tno-ocoa.l.t.c-oao'oaooooograndis ingens mCD

Submedian spine of pronotum rather slender, sharp-pointed,.z
in each group. Submarginal pronotal spines sharp a£ tips,
Qell developed.esesencovossssssssssssssssospinifera Needham
12, Ddrsal spines on abdominal segments 2 to 9. 7 teeth on claus.
No ventral markingSeesescevosssosesssassssessaaotibialis McD
Dorsal spines on segments 4 to 7. 9-10 teeth on claus.
Abdominal sternal light brown with paired sublateral dark

brouwn Streaks..-...{......................,...teresa Travers
Unknown: E. jacobi McD

EPHEMERELLA COLORADENSIS DODDS

Ephemerella coloradensis Dodds, Allen and &dmunds, 18962, -Misc. Pub.
Ent. Soc. Amer. 3 (5) : 157 (Bibliograph

Adult:

This species is a member of the subgenus Drunella, A dark brown
or blackish mayfly of moderate size; thorax dark brown; no distinct

spines on the apices of the fore troechanters; wing venation dark
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purplish.bromn; abdominal tergites uniférm derk brown with pale
margins; pleural fold pale; sternites dark brown; subgenital plate
between bases of forceps produced and with a broad VY-shaped eharg-
ination; apical margin of forceps base almost straight; 2ndvjoint
of forceps may be strongly bowed, but without a deep constriction,
or moderately and regularly curved, but not swollen near apex and
thinner in the middle; 3rd joint at least twice as long as wids;
_peﬁes with a V-shaped apical median cleft; lobes of penes expanded
-apically; tails brown, darker at base.
Nymph:

- Freontal BHorms and frontal shelf wanting; mouthparts visible
anteriorly, genae not produced intec flanges or projections; head
roughened, occiput only roughened or bearing low, blunt, incpnspicuous
tubercles; no spines or tuﬁercles on pronotum or metanotum, only a
very short median posterior tuberple on mesonotum; anterior margins

of fore femora with teeth or spines; noné on middle or hind femora;

legs stout, but more slender than in E. flavilinea; femora Flattenéd,
the posterior margins with aany hairs and a few short spines; "thumb"
at distal end of fore tibia long, sharp, and relatively straight;
gills'on abdominal segments 3-7; no elytroid gills; pigmentation

of the upper portion oF'gill on segment 3 is heavy and in a well-
deFined 2 or 3-lobed area; lower porticn of thisvgill has apparently
3 layers of secondary lobes which are broad oval or spatulate; gill
105 segment 7.i9 about 1/5 the length of the gill on segment 3; gill
on segment 3 overlaps the one following by l/3 or less of its length;
paired dorsal spines on tergites 1-9, longer on tergites 6-8; dorsal
spines on these tergites fairly well develo@ed; spines on tergite S

- long and sharp; if occipital tubercles present, spines on tergite 9
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_more acute; general coleur light brown, mottled with paler,
especially on the legs; sternites may have sparse hairs, but never’
an adhesive disc; tails each with two dark and two paler bands.

Distribution: Colorado, Montana, Wyoming, Utah, British Columbia

No specimens of this species were examined.

EPHEMERELLA DODDSI NEEDHAM

Ephemerella doddsi Needham, Allen and Edmunds, 1962, flisc. Pub. Ent.

Soc. Amer. 3 (5) : 163 (Bibliography)

Adult:

This species is placed in ﬁhe subgenus Drunella; head and thoréx
dark reddisﬁ—brown} fore femora dark purplish brown, rest of leg
paler; middle and hind legs yellowish, femora shaded with brown
with no dark apical bands; the three basal.tarsal joints shaded
mith purplish black; no distinct spine on apex of fore trochanter;
winge hyalinej; venation dark brown; abdominal tergites each with
a broad median transvgrse dark brown band, paler on dorsal areas;
anterior and posterior mergins widely pale; pleural fold pale; |
sternites dark; 2nd joint of Forcéps strongly bowed with a deep
constriction near the hiddle; 3rd forceps joint at least twice as

"long as wide; lobes of penes constricted apically; tails dark bréwn
“basally, becoming pale apically.
T . .

A yellowish to tan species; darker on eyes, gills, wing pads
and bases of tails and tarsi; no Ffontai horns; a broad frontal
shelf, notched to receive the bases of the antennae; occipital

tubercles wanting; no thoracic spines or tubercles; teeth or spines
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presént on anterior margins of Forevfemora; smaller spines on
posterior margins. of fore femora ahd both margins of dther femora;
all Femofa flattened; tibial "thumb" on foreleg 1/3 as long as the
‘iarsus, strohg, sharp at tip, énd directéd butwardly; no dorsal
abdaminal spines; abdominal tergites shaded with brown; gills on
abdominal segments 3-7; gill on segment 3 overlaps the one following
by 1/3 its length or less, but not elytroid; upper portion of gill
“on segment 3 is heavily pigmented in a well-defined 2 of 3-lcbed
area; secondary lobes of lower portion of gill on segment 3 with
b layers, broad oval or spatulate; gill on segment 7 about 1/5 the
length of the gill on segment 3; venter of the abdomen bearing
an adhesive disc of long hairs on its outer margin ahd short hairs
in innér space, extending from sternites 1 to 9; tails yellowish,
Aarker basally, light brown apically, short.
Ecologys a

Nymphé of this species were taken from the middle‘of four locations
on the Alouette River, aﬁ depths of 1 to 3 feet. The substrate
consisted of sand,'gravél, rocké, boulders, ahd bedrock. The
current, except in one case of quiet ripples, was rapid. They uwere
coileoted the yeér round.

Distribution: Utah, Washington, Montana, Colorado, California,

New Mexico, Wyoming, British Columbia.

Material Examined:

2 Nymphs, British Columbia: Alouette River (Haneﬁ, VI.2,.59
(N.3. Filmer), 26 Nymphs, British Columbia: Loon Cresk (Clinton),
VI.16.56 (H. Lorz), 19 Nymphs, British Columbia: Loon Cr. (Clinton)

VI.13.? (H. Lorz).
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EPHEMERELLA FLAVILINEA McDUNNOUGH

Ephemerella flavilinea McDunnough, Allen and Edmunds, 1962, Misc. Pub.

Ent. Soc. Amer., 3 (5) : 159
(Bibliography)
Adult:

This species belongs to the subgenus Drunella; a small mayfly;
head and thora* deep ruddy brown; fore femora and tibiae deep blackish
brown, tarsi whitish; middle and hind legs,dull'yellowish, a reddisﬁ
brpmn apical patch on inner surface qf each femur; no black dots on
femora; no distincﬁ spine dn apek of‘fore trochanter; wings hyaline;
venation pale; abdominal tergites deep ruddy brown; pleural fold marked
by a yellowish line extending upwards in each segment, especially in
the apical segments; éternites more reddish; subgenital plate between
Fdrceps bases not produced and with only a shallow emargination;van
forceps joint slightly bowed,‘or may be strongly bowed, with a deep
constriction mear the apex; tip of forceps bent inward; 3rd joint of
forceps at least twice as long as wide; apical lateral margins and
lobes of penes expended apically; tails black basally, paler apically.
Nymphs |

A light tec dark brown nymph, if light they are distinctly mottled;
frontal horns wanting; no frontal shelf, the mouthparts visible anteri-
orly, and the genae not produced into Flanges or projections; paired
occipital tubercles usually short and blunt, but may be moderately
long and sharp; no thoracic spines or tubercles; legs stouter, fore
tibiae slender; anﬁerior margin of fore femora with teeth or spines;
other femora lacking such spines of tubercles; tibial "thumbs" at
apex of fore tibiae short and blunt; femora with three pale indistinct

areas; tihbiae with distinct pale bands at each end; tarsi banded in
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the‘middle; dorsal abdominal spines on segments 2-%8, very small on
teréiter; if oeccipital tubercles long and sharp, abdominal.spines
on segment 9 moderately long;and‘sharp; abdominal spines short;
gills oﬁ abdominal segments 3-7; gill on segment 3 overlaps thé
following one 1/3 its length or less, not elytroid; pigmenfation of
upper portion of gill oﬁ-segment'S is heavy and is of 1 lobe; secondary
lobés of lower portion of gill Dn‘segment 3 are elliptical to spatulate
wifh no basal thumb-like lobe; gill on segment 7 is 1/5 the length
of that on ségment 3; tails pale; with narrow blackish bands beyond
the middle and at the tips.
Ecoloay:

Nymphs of this species were taken from the middle and edges of
mény locations on the Aloﬁette River, always at a depth of 1 to 2
feei;' The streah bed varied from silt, through mud, sand, gravel,
récks, boulders, to bedrock; the current ua;ied from guiet water
to rapids and falls. They were collected during the entire year.

Distiribution: Wontana, Wyoming, Alberte, British Columbia.

Material Examineds:

1 Nymph, British Columbia: Alouette River (Haney), VI.19.59

(N.J. Filmer), 2 Nymphé, British Columbia: Alouette River (Haney)
jV.26.59 (N.J. Filmer, 12 Nymphs, British Columbia: nr Hell's

Gate, VI.19.59 (G.G.E. Scudder)

EPHEMERELLA GRANDIS INCENS McDUNNCUGH

Ephemerella grandis.ingens MCDuﬁnough, Alien and Edmunds, 1962,
v Misé. Pub. Ent. Scc. Amer.
Adult: : .’ 3 (5) s 175 (Bibiiography)
A blackish mayfly belonging to the subgenus Drunella; head and

thorax black, lateral and posterior margins,oF meschotum shaded slightly

with brown, and a slight yellow shading on the median area of the
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metanotum; fo?elegs blackish, Qith the margins of the femora near
bases tinged with a pale smoky yellow; femora of:middlé and hind
legs blackish tinged with yellowish at bases and on margins, rest
yellowish; no distinct spine on apex of fore trochanter; winés hyaline,
the forewing suffused with light amber in basal portion; venation
black brouwn; stigmatic crossveins indistinct; postericr fork of
M not fused with Cul; abdominal. tergites smoky yellow or yellom—brcﬁn,
each of tergites 2-7 with a large median quadrate black or deep
purplish brown patch and latefal circular patches of the same colour;
in .apical segments the dark patches more or less coalesce; sternites
with broad light yellow~brown posterior margins, remainder blackish
with a reddish tinge and faint traces of small obligue subhedian
pale streaks on the anterior margins; subgenital plate between the
forceps bases not produced and with only a shallow emargination;
2nd forceps joint not Bowed and constricted, but is irregularly
swollen; 3rd forceps joint at least twice as long as wide; apical
lateral margins vapenes not expanded, the sides nearly bowed; lobes
of penes expanded apically; tails black.
Nymph:

No frontal horns or frontal shelf; occipitel tubercles long;
submedian spines of pronotum in groups of 3, large and blunt, posterior
spine of each group short; submarginal spines of pronoﬁum short and
blunt; mesothorax with 1 or 2 submedian pairs of tubercles which are
well developed and blunt to sharp, and a single median,posterior
tubercle; submedian mesothoracic tubercles may be just a pair of
submedian ridges; no teeth or spines on anterior margins of fore
femora; margins of fore femora with only scattered hairs, not arfanged

in a marginal row; lateral margins of abdominal tergites distinctly
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convex; abdominal dorsal spines in a regular series, fairly close
together, those on segments 8 and S iarger than the others; gills on
segménts 3-7.

Distributions British Columbia

Material Examined:

1 Nymph, British Columbia: Loon Creek (Clinton), VI.16.56 (H. Lorz)

2 Nymphs, British Columbia: Loon Creek (Clinton), VI.13.? (H. Lorz)

EPHEMERELLA HECUBA HECUBA EATON

Ephemerella hecuba hecuba Eaton, Edmunds and Allen, 1959, Can. Ent.

91:54 (Bibliography)

Adults:

This species belongs to the subgenus Timganoga; head mottled
brown with whitish margine; pronotum mottled brown, carinae réddish;
anterior median portion of mesonotum brown, posterior portioa raddish
brown; metanotum light yellow; fore trochanter with a séine-like
tooth at its apex; fore femora dark bran with blackish margins;
fore tibiae curved, notchéd basally on the anterior margins; wings
semi-hyaline; venation distinct; abdominal tergitgs i—& dark yeilow,
each with a transverse reddish stripe which widens laterally and
posteriorly into a comma-shaped mark; on either side of the median
line is a light yellow circular spot thch.enlarges posteriorly;
tergites 5-10 are almaost éntirely covered by the.reddish bands
posteriorly and the whitish circuler spots anteriorly; persistent
respiratory gills are borne ﬁn segments 4 to 8; tergites S and 10
bear orominent postero-lateral spines; each sternite is marked by
a semilunar yellowish posterior margin and reddish anterior and
‘lateral margins; forceps light yellow; 2nd joint of focrceps constricted

near, the apex; 3rd forceps joint short and emarginate posteriorly;
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apical portions of the penes are separated by an irregularly V-shaped
notch.

Body much flattemed and hairy; head comparatively small; head
with a broad entire frontal shelf; no frontazl horns; pronotum wideét
at posterior margin, a short tubercle near middle of each lateral
margin and a pair of short submedial tubercles near posterior margin;
legs hairy; middle coxae sach bears a short conical spine or tubercle
on its dprsal surface; each femur with an acute spine at the apex,
and the traces of two blackish bands; a hlackish band near the middle
qf eéch tibia; basal half.of each tarsus blackish; abdomen stout,
lflattened, widest at 5th segment; tergi£es 2-9 extended laterally
into sharp saw-tooth-~like postero-lateral spines which are pale
basally, crossed beyond the bases by wide brownish bands, and reddish
brown at tips; tergites 4-6 with obsolescent dorsal spines; a dark
brown median line on tergites 3 and 4; tergites 5-9 with Faint sub-
median brownish areas, and reddish laterai streaks ne*t to gills;
anterior half and much of lgtergl portions cof each sternite marked
with wide reddish to brownish bands, and faint indications of pale
submedian obligue marks at anterior margin; gills on segments 4-7;
gill on segment 4 elytroid, covering the next one for 3/4 of its
lengfh; bigmentation of upper portion of gill on segment 4 is ligﬁt
or wanting; tails with oneg or two narrow.blackish bands basally,

a wide black band at 2/3 the distance from the base, and tips narrowly
black.

Distributions Colorado, New flexico, Utah, California, British Columbia,

No specimens of this species were examined.



~183-"

EPHEMERELLA HETEROCAUDATA McDUNNOUGH

Ephemerella heterocaudata McDunnough, Allen and Cdmunds, 1961,

Ann, Ent. Soc. Amer. 54:603-12
(Bibliogranohy)

Adult:

This species is a member bF the subgenus Cauaatella; an olive
brown mayfly with black markings; fhorax dark.olivé brown, pronotum
Qith_considerable black shading; legs deep olive, fore femora and tibiae
tinged with black; no spiﬁe at apex of fore trochanter; no dark
apical markings on middlé and hind femora; wings hyaline; longitudinal
veins smoky, crossveins pale; abdominal tergites olive brown, with
anterior broad black bands on tergites l-4, and semicircular anterior
patdhes of the same colour on posterior tergites; tergites also Qith
lateral black patches which tend to fuse with the black bands on the:
anterior tergites; sternites pale olive with three irregular longitudinal
black or brouwn stripes; Erd forceps joint scarcely longer than wids;
penes united, forming an upcurved rod, swollen apically; lateral
apical margins of penes rounded, with no forward projecting processes;
usualiy barb-like lateral dorsal spines pfesent,on penes, one on each
'side; tailé smoky, ringed, the middle one twice as long as the outer
ones. .

Nymph:

A dark brown nymph; head and thorax smooth; labrum only slightly
emarginate on apical margin; mexillary palpi weak, 3-jointed; no
thoracic tubercles; legs shoft; femora flattened; no teeth or spines
on anterior margin of fore femora, although there is a distinct row
of marginal hairs; tibiae and tarsi alsc with a distinct row of hairs;

claus with a single row of 7 denticles; iegs not banded; abdominal

tergites marked as in imago; paired dorssl abdominal spines on segments
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2-9, prominent, strong, incurved; abdominal dorsal spines becoming’
progressively longer and further apart from tergite 2 to 7, but shorter
and closer together on tergites 8 and 9; no lateral extensions on
postero—léteral spines or tergites; pattern on sternites variable,
may>be a reddish brown median stripe and a line oberan submedian
dashes, or sternites may be unicoloured or with light lateral dots
or streasks; middle tail 3 times as long as the outer ones, brounish,
joinings darker and with whorls of spines; giils on segment 3-~7.

Distribution: UWyoming, British Columbia

No specimens of this species wsre examined.

EPHEMERELLA HYSTRIX TRAVER

Ephemerella hystrix Traver, Allen and Edmunds, 1961, Ann. Ent. Soc.

Amer. 54:603-12 (Bibliography).

Adult:

A member of the subgenus Caudatella; no distinct spine at the
apex of the fore trochanter; each abdominal sternite marked with a
shallow dark brown chevron; 3rd forceps joint scarcely longer than
wiae;‘penes united, swollen apically; laterél apical margins of penes
projecting forward as distinct'processes; lateral apical processes
of penes long‘and slender, dirscted forward or outward; deep apical

notch between penes; wusually several to many spines on penss.

Nymphs

A light reddish brown species; head and thorax smoecth; no cccipital
tubercles on frontal shelf; labrum ﬁnly'Slightly emarginate on apical
" margin; maxillary palpi normally developed, 3—jointéd; femora slightly
flattened; no feeth or spines on antegior margins of fore femora;

short, inconspicuous spines on posterior margins of femora; usually

no spines on the upper surfaces of the fore femora, but if present,
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they are geﬁerélly distributed and not in a transverse apical band;
tibiae and tarsi without é distiact row of hairs; claws with a single
row of 7-8 denticles; legs unbanded, but joinings of legs, apices of
tarsi, and claws dark reddish brounj paired dorsal -abdominal spines on
segments 1-9 of 2-9, curved near tips, and each bearing a series of
* spinules on anterior margin near tip; spines on segment 2 short,
close together, and becoming progressively longer and further apart
.posteriquy, longest on segments 6 and 7, which are subegual; spines
oh.ségments 8'and 9 shorter, slightly convergent; spines on middle
segménts curve oputward; abdominal tergites with short lateral extensions
bearing short postero-lateral spines on segments 4-7, these being
rounaed and incurved on segments B and 9; basal tergites pale reddish
brown, becoming darker posteriorly, with no pale dorsal stripe, but
traces of a dark Mediah line on segments 7 and 8, and dark submedian
streaks on the preceding tergites, and with large dark lateral patches
on tergites 8 and 9, énd beneath gills on other segments; abdominal
sternites variable, may be unicoloured, or with paie lateral dots
or streaks, or marked with dark bhevron-shaped'markings, or each
sterhite with twe broad lateral dark reddish brown triangles which
are connected on the anterior margin; ganglionic areas of stefnites
1-6 pale, of 7-8 dark bro@n; tails unbanded; fringed with long hairs
in apical portion, may have mhorls.of spines at joinings in basal
half; gills on segments 3-7.
Ecology:

Nymphs of this species have been taken from the middle and edge
of one location on the Aloustte River, at a dépth of 1-2 feet., The
stream~bed consisted OF mud, gravel, rocks, and boulders. Tha current

was rapid in the middle, and'QUiet'on the edge. They were collected

in June.
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Distribution: Montana, British Columbia

Maéerial Exemineds:

2 Nymphs, British Columbia: Alouette River (Haney), VI.23.59
(N.3. Filmer).

EPHEMERELLA INERNMIS EATON

Ephemerella inermis Eaton, Needham, 1935, The Biclogy of Mayflies,

604 (Bibliography)

Adult:

A very dark species;. thoracic notum polished deep blackish brown;
fore leg dull greeﬁiSh grey; femora light yellowish amber in all-legs;
tarsi dirty mhitish} wings hyaline, a blackish brown spot at the
extreme base of the forewing; venation pale, vellowish to hyaline;
no spine at apex of fore trochanter; abdominal tergites dark rgddish
brown to blackish brown, the last three yellouwish to reddish,'lateral
margins light yellowish, joinings opague; sternites paler; 2nd ForcepsA
joint not swollen apically; 3rd forceps joint scarcely longer than
wideg penes.united, somewhat swcllen apically; apical_notéh between
penes shallow; lateral apical margins of penes preojecting forward
as short, blunt, and inwardly directed processes; no apical spines
oh penes; but there are 4-5 lateral spines some distance from the
apex on each side; tails greyish white, joiningsvopaque. |

A Hark reddish brown nymph; head and thorax irregulariy mottled
‘light and dark; lateral margins of pronotum pale; legs blackish brouwn,
the femora with 3 large pale areas, tibiae pale at basés and apices,
tarsi pale at spices; long spines along posterior'margins of the

femora; and on the upper surfaces of the fore femora are leng spines

arranged in an irrequlaer transverse apical band; no teeth or spines
1 .
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on the anterior margins of the fore femora; claws with B teeth each;
no dorsal abdominal spines; well developed lateral extensions of
abdominal tergites present; tergites each with a pair of submedial
large pale spoté on posterior margin; on middle segments, especially
5 and 6, the median line is often pale and on these tergites there are
often large pale patches just above the gills; lateral extensiéns marked
by dark median transverse bands; postero-lateral spines ﬁn segments
6-8 shorter than wide, on the others, the widtih eguals the lenath;
Asternites yellowish-brown, apical sternités and the lateral margins
of the middle ones blackish brown; may be traces of dark submedian
obligue dashes onvthe anterior margins and of dark dots near the
center of the sternite; gills on segments 3—7; no gill elytroid,
the gill on segment-S overlaps the following one 1/3 or less of its
" lengthj. heavy pigmentation on upper gortion of gill an segment 3
is in 3 lobes, although the side lobes may be small; lower portion
of gill on segment 3 is cleft for 142 its length at most; gill on
segment 7 is minute; tails yellowish brown usually with many median
and apical bands but may be unbanded, fringed with long hairs in the
. apical portions, and never with whorls of spines at joinings in
the basal porticns.
Ecology:

Nyhphs of this species have been collected from the middle and
edges of many locations on the Alouette River, usually from depth
of 1 to 2 feet, and occcasionally deeper. The stream bed included
gilt, mud, sand, gravel, rocks, boulders, and bedrock, and the current
varied from quiet water te rapids. The nymphs were taken during the

entire year.



~188-

Distributions Colorado, Wyoming, Montana, Utah, Nevada, New Mexico,
Dregon, British Columbia,

Material Examineds

3 Nymphs, British Columbia: Alcuette River (Haney), V.26.59
(N.J. Filmer), 4 Nymphs, British Columbia: Alouette River
(Haney), XI.8.59, (N.J. Filmer), 1 Nymph, British Columbia:

Alouette River (Haney), IX.26.59 (N.J. Filmer).

EPHEMERELLA INFREQUENS McDUNNDUGH

Ephemerella infrequens McDunnough, Needham, 1935, The Biology of

Mayflies, 605 (Bibliogfaphy)
Adult:

A reddish brown mayfly; eyes of male light orange; head light
brown; pronoctum and anterior lateral margins of mesonotum purplish
brown; rest of mesonotum deep olive brown, re&dish brown posteriorly
with 2 slightly raised blackish lines anterior go the scutellum;
legs light yellow; wings hyaline, bases tinged with yellowish brown;
venation pale; crossveins indistinct, especially in basal costal
space; NO spines on apex of fore trochanter; abdominal tergites
light reddish brown, the posterior margins smoky; pleural fold narrouly
yellowish; sternites dull purplish brown, aﬁical sternites yellowish
brown, and middle sternites with traces of pale semi transparent
areas on anterior margins; 2nd forceps joint distinctly swollen
epically; 3rd forceps joint scarcely lonaer than wide; penes united,
some&haf swollen apically; apical notch between penes shallow; lateral
apical margins of penes projecting forward as distinct short, blunt,
inwardly directed processes; penes each with 2-4 apical spines, and
4-5 others, in 2 groups, further down; tails yellowish basally,

whitish apically, with joinings narrowly ringesd with dark broun.
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Nymphs
A dark reddish to blackish brown species; vertex, lateral portions

of pronotum, and anterior portion DF-mesonotum indistinctly mottled
with dark bromn; no distinct pale markings on pronotum; legs reddish
brown, femcra irreqularly blotched mith vellowish, tihiae and tarsi
.pale banded basally and apically; no teeth or spimes on anterior
margins of fore femora; long spines on posterior margins of all
femora, and also on upper surface in a transverse apical band; claws
with 5-6 dentidles; no dorsal abdominal spines; lateral extensions

of tergites less developed than in E. inermis; no dark transverse

band on these lateral extensions; abdominal tergites usually with

a pale mid-dorsal linme; no pals spots on posterior margins of tergites
or pale lateral areas above gills; sternites unmarked; gills on segments
3-7; no elytroid gills; gill on seogment 3 overlaps the following one
1/3 or less of its length; pigmentation on upper portion of gill

on segment 3 is none or slight; upper portion of gill on segment

3 with a lobed base, this portion is longer than the lower portion

by 1/43 gill on segment 7 is less than 1/3 the length of the gill

on segment 3; tails reddish brown, with several yellowish bands,
fringed with long hairs in apiceal portion; and never with whorls

of spines at the joinings of the basal portion.

Distribution: California, Utah, Meontana, Wyoming, Alberta, British

Columbia.

No specimens of this species were examined.

EPHEMERELLA JACOBI McDUNNOUGH

Ephemerella jacobi McDunnough, Allen and Edmunds, 1961, Ann. Ent. Soc.

Amer. 54:603-612 (Bibliography)
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Adult:

This species is a member of the subgenus Caudatella; thorax deep
brown; eyes blackish with a reddish tinge; no spine on apex of fore
trochanter; wings narrow, hyaline; longitudinal veins in costal half
pale brownish; cressveins pale and inconspicuous; abdominal tergites
blackish, posterior margins brownish, producing a ringed appearance;
sternites uniformly dark brown; lateral margins of sternites 8 and 9
pale; penss shor£ and broad; apical notch between penes deep; lateral
apical margins of penes -project forward as short, blunt, inwardly
directed processes; usually spines on penes; 3rd forceps joint
scarcely longer than wide; tails of female blackish at base, paling
apically, and distinctly dark ringed.

Nymphs: Unknouwn

Distributions British Columbia

No specimens of this species were examined.

EPHEMERELLA LCDI MAYGO

Ephemerella lodi fMayo, Allen and Edmunds, 1963, Can. Ent. 95:621

(Bibliography)
Adult: (Male)

This species has been placed in the subgenus Eurylophella; pronotum

yellowish brown tinged with red; rest of thorax reddish bréwn; wings
slightly amber-tinged; venation yellow, crossveins pale; stigmatic
crossveins anastomésed; wings of female with reddish colouring at

the bases of the 5c and R; abdomen lighter than the thorax; tergites
1-3 are reddish brown, with wide brown bands on the posterior margins;
tergites 4-10 yellowish with reddish brown postérior margins; tergites

8 and 9 with a reddish streak near the pleural fold; laterally each
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tergite is marked with & black oblique streak near the pléural Foid,
and with blackish spots or streaks on each side of the midline;
the female isllighter, the dorsal markings being a mottled red, and
a wide mottled middorsal streak; tails yellow, the joinings a dafk
reddish brown; 2nd forceps joint not strongly bowed or constricted;
3rd forceps joint at least twice as long as wide.

A dark brown nymph, often with a pale median stripe on the head,
thorax, aﬁd abdomen, and with scattered pale spots and maculae;
female with paired occipital tubercles, male without; claws with 7-10
denticles; dorsal abdominal spines on tergites 1-10, decreasing in
size posteriorly; moderately long on tergites 1-8, short and blunt
on 9, barely discernable on 10, widest apart on segments 2-4; postero-
lateral spines well developed on segments 2 and 3; tergites rich
brown with 3-4 pale dots between tubercles; tergiteé 2-4 often with
wide pale sublateral stripes and 9-10 with harrow pale submedian
stripes; tails alternately banded with narrow light brown and wids
dark brown bands; ogills on segments 4-7; rudimentary gill on segment
1; gill on segment 4 semi-operculate.

Ecology:

This species has been tuken from the edges of two locations on
the Alouette River, at depths of 1 to 2 feet. The stream bed consisted
of silt, mud, and reeks. The current was still and quiet. They were
taken in June. In one case, however, one-nymph was taken in November
from the middle of the river, from a substrate of rocks, gravel, and
bogulders, in a rippling current.

Distribution: British Columbia.
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Material Examineds

2 Nymphs,. British Columbia: Alouette River (Haney), VI.9.59

(N.J. Filmer)

EPHEMERELLA SPINIFERA NEEDHAN

Ephemerelia spinifera Needham, Allen and Edmunds, 1963, Misc. Pub. Ent.

Soc. Amer. 3 (5) : 176 (Bibliography)
Adult:

This species is a member of the subgenus Drunella; no spine at
apex of fore trochanter; wings hyaline; venation dark brown; abdominal
tergites 2-6 black or deep purplish brown with paler margins; sternites
with dark markings; 2nd forceps joint not bowed or constricted, consid-
erably wider at base than at apex; 3rd forceps joint at least tuwice
as long as wide; subgenital plate between the forceps bases produced
and with a broad V-shaped emargination; penes with a U-shaped apical
median cleft; lobes of penes expanded apically; tails blapk.

Nymph:

No frontal horns or frontal shelf; prominent occipital tubercles;
pronotum with well-developed, sharp-pointed submarginal spines, and
2 pairs of slender, sharp pointed submedial spines, the interier spine
in each pair being twice as high as the posterior one, mescnotum with
a pair of submedian tubercles on the anterior margin, two pairs of
submedian spines, the posterior pair being the larger, and a median
tubercle on the posterior margin; prosternum with a median tubercle;
no teeth or spines on fore femora with only scattered hairs, not
érranged in a marginal row; tibial "thumb" slender, sharp pointed,
not reaching to middle of tarsus; dorsal abdomiral spines prominent,
those on segments 2-7 subequal, those on 8 and 9 four times as long

as the preceding ones; spines on segment 8 may be strongly bent
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backward or downward; tergites pale brownish to reddish brown, sternites
yellowish, with indistinct darker dashes on each side; gills on
abdeminal segments 3-7; no gill elytroid, gill on segment 3 overlaps
the following one by 1/3 or less of its length; upper portion of qgill
on segment 3 2/3 or more longer than the louver portion, pigmentation
in this portion is heavy and general, showing no lobing; lower portion
cf.gill on segment 3 of only 2 layers, the secondary lobes not close
together; gill on segment 7 minute; tails yellowish, banded, whorls of
spines at joinings. |
Ecology:

Nymphs of this species were taken from the middle of 2 locations
on the Alouette River, at depths of 1 to 5 feet. The stream bed
consisted of sand, gravel, rocks, and boulders, and the current
varied from quiet ripples to rapids. They were alsc found from the
edge of one of these locations, in quiet water. They were collected
in June and November.

Distribution: Montana, Utah, British Columbia.

Material Examined: 2 Nymphs, British Columbia: Alouette River (Haney)

VI.23.59 (N.J. Filmer)

EPHEMERELLA TERESA TRAVER

Ephemerella teresa Traver, Allen and Edmunds, 1963, Ann. Ent. Soc. Amer.

56 (5) : 583-600

Adults:

This species belongs to the subgenus Serratella; head brown;
thorax chocolate brown; legs light brown; wings hyaline; longitudinal
veins light brown, others pale; no spine on apex of fore trochanter;
abdominal tergites brown, posterior margins darker; sternites light

brown; 3rd forceps joint scarcely longep than wide; penes not constricted
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near the base, the sides nearly parallel, and the inmer margin of
each penis lobe is without a subapical notch; penis lobes without
lateral subapical projections; tails pale, ringed with derk brown at
joinings.

Head and thorax smooth; maxillary palpi very small, apparently
wanting; median line of pronotum elevated anteriorly, depressed
posteriorly, with carinae on laterals margin; no teeth on anterior
margins of fore femora, and no spines; legs pale brown, apices of
joints reddish brown; claws with 9-10 denticles; wing pads with a
costal margin purplish; dorsal abdominal spines on segments 4-7 only,
short and far apart on 4, longer and clos=r toggther on the rest;
lateral extension and postero-lateral spines on abdominal tergites
moderately developed; tergites pale reddish brown with darker lateral
patches on tergites 4-8 and dark dots on tergite 9; sternites yellowish
with a row of dark lateral dashes; ganglionic asreas often darkened;
0ills on segments 3-7; tails pale yellowish, each joining with a
wharl of dark reddish brown spines, may be dark in distal half.

These nymphs were collected from the middle of several locations
of the Alouette River, from a depth of 1 to 2 feet. The substrate
consisted of pravel, rocks, boulders, and bedrock. In all cases
the current was rapid. All specimens were taken during June and July.

Distribution: California, British Columbia

Material Examined:

1 Nymph, British Columbia: Alouette River (Haney), VI.2.59
(N.J. Filmer), 2 Nymphs, British Columbia: Alouette River (Haney),

V1.23.59 (N.J., Filmer).
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EPHEMERELLA TIBIALIS McDUNNOUGH

Ephemerella tibialis McDunnough, Allen and Edmunds, 1963, Ann. Ent.

Soc. Amer. 56 (5) : 583~600
Adults

This species has been placed in the subgenus Serratella; males
deep purplish brouwn; thorax blackish dorsally; legs yellowish; fore
tibiae deep smoky, middle and hind tibiae with reddish apical bands;:
fore tibiae tuwice as long as the femora; no spinzs at apex of fore
trochanter; wings vitreous; venation pale grey-brown; crossveins
distinct; abdominal tergites 3-8 with narrow whitish translucent
anterior margins; sternites with slightly darkened ganglionic areas;
3rd forceps joint scarcely longer than wide; penes blackish; united,
swollen apically; penes constricted near base, inner margin of each
lobe with a subapical notch; penis lobes rounded on lateral apical
margins, without a subapical projecticn; usually with barb-like
dorso-lateral sﬁines, one on each side of each penis; middle tail
not noticeably longer than the outer ones; teils smoky, darker at
joinings.

Nymgh:

Head and thorax smooth, without hairs or tubercles; maxillary
palpi moderately long; thorax and abdomen slender and blackish,
sometimes with a narrow mid-dorsal balé line;‘legs short; no teeth
or spines onantericr margins of fore Femofa; no conspicucus hairs
on legs; legs'purplish brown, red, or fuscious with a small péle spot
basally and a pale apical band and incomplete subapical mark on each
femur; tibiae and tarsi each with basal and apical pale bands; claws

with 5-7 denticles; dorsal abdominal spines on segments 2-9, narrow

and acute; postericor margins of tergites straight; tubercles may be
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swollen on segments 2 and 8; lateral extensions of abdominal tergites
not prominent; postero-lateral spine on segment 9 not extending
beyond the margin of segment 10; sternites unmarked; gills on segments
3-7; tails approximately equal in length, alternately banded brouwn and
pale; whorls of spines at each joining.
Ecologxé

‘Nymphs of this species were taken from many locations on the
Alouette River, usually at depths of from 1 to 2 feet. fhe stream
bed varied from mud, through sand? gravel and rocks, to boulders.
The current was usually rippling, but occasionally was guiet or rapid.
They were collected during the whole year, except during the winter
months of October te January.

Distribution: Wyoming, California, British Columbia.

Material Examined:

1 Nymph, British Columbia: Alouette River (Haney), VI.16.59,
(N.J. Filmer); 1 Nymph, British Columbia: Alouette River (Haney)

VI11.26.59 (N.J. Filmer).

Ephemerella sp. 1

Adult:

This adult closely resembles E.teresa, the only difference being
the lack of a dark margin on each abdominal tergite. Further
investigation may place this specimen in that species.

Nymph: Unknown

Distribution: British Columbia

flatarial Examined:

1 Male, British Columbis: Quesnel, VI.31.48 (H.R. McCarthy)
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SUBFANMILY LEPTOHYPHINAE

Genus Tricorythodes Ulmer

Tricorythodes, Needham, 1935, The Biology of Mayflies, 630 (Bibliography)

Small to méderate sized.mayflieé, usually blackish or dark brouwn,
females paler; eyes widely separated; Fofe leg of male slender, almost
ar as loﬁg as the body; fore femur 2/5 as long as -the tibia, which
. is 1-1/2 times as long as the tarsus; tarsi 5-jointed, 2nd joint may
be as long as femur; middle and hind femora longer than tibias, and
2-1/2 times as long as tarsi; terminal tarsal joint the longest;
claws of malefore tarsus similér,vblunt, all others dissimilar;
posterior branch of M of foreswing and'the long intercalary betwsen
the branches of the M, shorter than the anterior bra&ch, not extending
to the base; crossveins numerous; Sc and R usually pdrplish black except
at apex; forceps 3-jointed, 2nd joint with an ovoid swelling at base
of inner margin, rést long, slender, and tapering, 3rd joint short,
ovoid; forceps base entire, apical margin deeply éxcéuatéd medially;
penes united for 3/4 of their length, forming a conical structure;
distal'portions separated by a rounded or V-shaped notch; posterior
margin of subanal plate of female entire or slightly obtuse; tails
‘three.

Apical margin of labrum deéply notched medially; inﬁer canines
of mandibles as long as outer ones; maxillary palpi reduced:; labial
palpi 3-jointed, small; claws not pectinate; no .gill rudiment oo

abdominal segment l; gills on segments 2-6 double, argins of each
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plate entire, not fringed; upper plate of gill on segment 2 large,
elytroid, triangular, lower plate bifid, smaller, consisting of a
long $lender portion and an ovoid one;_tails three, with a whorl
of spines at each joining.

Genotype: Tricorythodes explicatus (in Tricorythus) Eaton

TRICORYTHODES MINUTUS TRAVER

Trico;ythodes minutus Traver, Needham, 1935, The Biology of fayflies,
| 636 (Bibliography)

Adult:

A small reddish brown mayfly; head of male bright reddish Jith
a blackish posterior mafgin; thorax red-brouwn, pronotum shaded with
black medially and laterally, mesonotum deeper in colour; legs light
reddish-brown, except fore tibiae and tarsi which are whitish, wings
‘hyaline, whitish; venation, except for the purplish Sc and R, palg;
abdohen reddish brown; tergites 1, 2, 8, and 9 largely blackish;
middle tergites with a red-braouwn median line on each side dF which
is héauy blackish shading, beéripg a pair of largelélack lateral
triamgles on sternite 9; forceps base shallowly excavated.
szgh: Unknown

Distribution: British Columbia, Utah’

No specimens of this species were examined.

Tricorythedes sp. 1
| Agg;y Unknown
Nymoh:
Abdominal tergites with black markings and a pale narrow median
line; operculate gills bordered with black on the medial and posterior

edges.
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Distribution: British Columbia

Mate:ial'Examined:

60 Nymphs, British Columbia, Nicola Creek (G.G.E. Scudder)

SUPERFAMILY CAENOIDEA

FAMILY CAENIDAE

SUBFAMILY CAENINAE

AdQlt:

Small mayflies; eyes of hale simple, not grooved or divided,
far apart; lateral ocelli usually large and prominent; tarsi 4-
. jointed, except for an additional short basal joint on fore tarsus
of the male; forewing well developed, especially in the cubito-anal
région; wings often semi-opaque; usually C and Sc tinged with
purplish except at the tip; outer and posterior margins setaceous;
Of of Rs Qery degp; no marginal intercalaries; 2 long cubital inter-
calaries; crdssveins few; hind wing absent; tails three; forceps
base entire, excavated on apical margin, or with a median and two
lateral projections on its apical margin.

Nymphs sprawling, tapered posteriorly, dehsely covered with
fine hairs; all ‘claws similar; latéral margins of abdominal tergites
2~ pfoduced into flat extensions bearing postero-lateral spines;
gills on segments 1-6; gills on segment 1 rudimentary filaments;
gills'on segment 2 elytroid, almost completely covering all pF the

remainder; tails three, fringed evenly on both sides.

GENUS CAENIS STEPHENS
. Caenis, Needham, 1935, The Biology of fMayflies, .643 (Bibliogbaphy)
Adult:

Second joint of antenna not more than twice as long as the basal
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joint; pronotum deeply excavated posteriorly in the median area;
prosternum two or three times longer than breoad, sc that the fare

coxae are close together; fore leg‘of male as long as the body,

claws as in Tricorythodes; postepior branch of M and the long inter-
calaryhbetwee;‘the branches of the M as long as the anterior branch,
extending to fhe.bése oé the wing; crossveins érranged singly, . usually
no interbalary space with more than 1 crossvein; 2 or 3 crossveins
only in radial region; tails three,.aften 3 times the length of the
body in the male, the middle tail may be slightly longer; abdomen
usually pale yellowish white, tergiteé theﬁ suffusea with blackish;
.Fofceps base entire,‘apical margin slightly»convex; forceps 1l-jointad,
shgrp—pointed; ﬁosterior margin of suﬁanal plate of female entire;
penes united, broad and plate-like.

" Head and ﬁronotum narrower than the mesonotum, no tubercles on

the head; apical margin of labrum slightly concave; mandibular

canines as in. Tricorythodes; maxillary pzlpi 3-jointed, twice as

long as the galea~lacinia; glossae and paraglossae not fused as in

Triccrythddes; labial palpi 3-jointed; claws slender, curved apically,

not pectinate; gills on abdominal segments 1-6; gillé on sagment 1
well developed filamentous rudiments; gills on segment 2 operculate, large,
and guadrate, their outer margins rounded; gills on segments 3-6

fringed on outer 2/3 of their entire margins; all gills single;

postero-lateral spines on tergites more prominent than in Tricorythodes

not upcurved; tails three, a whorl of spines on each joining.

Genotype: Caenis macrura Stephens
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CAENIS

Key To Nymphs

1. Legs and t3ils Dandedee...eeeeeseeensnaneeoennsronoaeennnnesensaZse

Legs palely banded. Tails unbanded................;....;...gg;;g
2. Anterior corners of pronotum roundede......eveiiiviiiieiiioesp, 1

Anterior corﬁers‘of pronotum sharPeseeececesses tecerseiseseaasde
3. flesonotal wing pads with dark lateral margins, each bearing

three dark lobes. No pattern on mesothorax......ee.c...8p. 3
Mesonotal wing pads unicoloured. Mesothorax with a faint V-

shaped mark, open anteriollyeeceice.vieerececieveneseeeeesp. &

Caenis sp. 1
Aduit: Unknown
Hymph:
‘Anterior corners of the pronotum rounded; pale spots at baées
of wing pads; légs banded alternately light and dark; tails alternately
bandéd iight and dark.

Distribution: British Columbia

Matefial Examineds

The author has examined many nymphs of this species, taken by
Dr. G.G.E. Scudder from VI.17,61 to V.26.63, from the following
locationss: British Columbia: Boitano Lake, Canim Lake, Springhouse

Lake, White Lake, Felker Lake, Green Lake, Williams Lake.

Caenis sp. 2

Adult: Unknown

Nymph

A smaller pale nymph; anterior pronotal corners sharp;bpronotum .

(o]

with 2 pale spots; mesonotum with 2 medial and 2 lateral pale spoté,

in the form of a diamond, or unicolourous; legs alternately banded
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with pale and light brown; £ails unbanded.

Distribution: British Columbia

Mlaterial Examined:

11 Nymphs, British Columbia: Boitano Lake, V.19.62 (G.G.E.'Scudder);
13 Nymphs, British Columbia: Springhouse Lake, VI.2.62 (G.G.E.
Scudder); 1 Nymph, British Columbia: Rock Lake, IX.21,63

(G.G.E. Scudder), 1 Nymph, British Columbia: Williams Lake,

V1.24.61 (G.G.E. Scudder).

Caenis sp. 3.

Adult: Unknown
Nymph:

- Anterior pronotal corners sharp; no pattern on mesonotum;
mesonotal wing pads with dark lateral margins, £he inner édges of
these dark margins with 3 pale indentations each; legs alternately
banded light and dark; tails alternately banded light and dark, the

dark bends may be paler.

Distribution: British Columbia

- Material Examined:

l4 Nymphs, British Columbia: Springhouse Lake, VI.18.61 (G.G.E. Scudder)
3 Nymphs, British Colﬁmbia: Boitano Lake, VI.17.61 (G.G.E. Scudder)
2 Nymphs, British Columbias Felker Lake, VI.25.61 (G.G.E. Scudder)
1 Nymph, British Columbia: Pavilion, VYI.30.61 (G.G.E. Scudder)
21 Nymphs, British Columbia: Green Lake, VI.26.61 (G.G.E. Scudder)

1 Nymph, British Columbia: Williams Lake, VI.24.61 (G.G.E. Scudder)

Caenis sp. &4

Adult: Unknown
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Nymph:
Anterior pronotal corners sharp; mesonotum with a faint V-shaped
mark, the apex directed poé£eriorly; no markings on the mesonotal

uing pads; legs and tails alternately banded light a2nd dark.

Distributions British Columbia

flaterial Examined:

1 Nymph, British Columbia: Westwick, V.27.63 (G.G.E. Scudder)

& Nymphs, British Columbia: Felker Lake, V1.25.61 (G.G.€. Scudder)

5 Nymphs, British Columbia: Brunson Lake, VI.25.61 (G.G.E. Scudder)

1 Nymph, British Columbia: Springhouse Lake, VI;13.61 (G.G.E. Scudder)

2 Nymphs, British Columbia: Williame Lake, VI.24.61 (G.G.E. Scudder) .

SUPERFAMILY EPHEMERDIDEA

FAMILY EPHEMERIDAE

SUBFARILY EPHEMERINAE

Adults

stually-large mayflies; eyes of male moderate to lérge, approxi-
mated apically; legs rather meak; tarsi 4—join£ed, except the'Fore
tarsus of the male, which is 5-jointed; claws dissimilar, except
the claws on the male fore tarsi; which are dissimilar and blunt;
wings hyaline; veins M and Cul strongly divergent at bases; M2 strongly
bent toward'the Cu basally; stigﬁatic area of ten narrowed; no sag
in the costal margin;hcrossveins numereus; costal crossveins weli
develcoped; marginal intercalaries irregular; cubital intercalaries
resemble marginal veinlets, consisting of 2 to 4 forks decufvent
_from the anterior branch of the cubitus; costal projection of the
hind wing low; Of of hind wing absent; forceps 4-jointed.
Nymph: |

These are fossorial, burrowing nymphs; head with a econspicunus
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frontal process between thé bases of the antennae; mandibles with
external tusks projecting forward and visible dorsally; tusks curve
upwards apically when viewed laterally, and divergent at tips when
viewed dorsally; upper surfaces of thks bear hairs or spines, but
not any tubercles; fore tibiae fossorial;‘gills dorsal, curving

up over the abdomen, and with fringed margins.

SUBFAMILY EPHEMERINAE

Key To Adults

1. Cressveins somewhét crowded a£ and below bulla. Wings with a
variable pattefn of dark spots.......{......Eghémera Linnaeus
. Crossveins not crowded at bulla. Wings with no aistinct pattern cf’
dark sbots, or with four small dots at or below bulla,.......2,
2. Penes tube-like, tips not inourved..l.;.;........Péntageg;aWalsh
Penes broader at base than at apex, tips more or less incurved...

e escesessaerecasessarnsesssescenscesssasssHexagenia Walsh

Key To Nymphs

1. Frontal process of head bifidecececseseesssss ,Ephemera Linnaeus
Frontal process of head entire and truncate, conical, or rounded..
creeseressssaassrcsasararreisasiseresessoHexagenia Walsh
GENUS EPHEMERA LINNAEUS
Ephemera, Needham, 1935, The Biology of fMayflies, 246 (Bibliography)

Adult:

Moderate sized mayfiies; eyes of male small, separated apically by
a distance at least as great as the diameter of the eyes; fore leg
of male almost as long as the body; femur 1/2 or less the length of
the tibia which is egual to or slightly less than the léngth of the

tarsus; 2nd tarsal joint the longest; in hind leg of both sexes
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femur 3/4 ﬁhe length of the tibia; forewings with crossveins crowded
at and below the bulla; dark band on forewing from bulla to M; variable
clouds in both wings; in hind wing, M2 often detached from W1 at base,
and directed toward the Cuj 2na forceps joint stroﬁgly bowed, bearing
a basal extension on the inner margin; pepes irregularly rod-like,
separated near base, almost parallel, with a long spine on the inner
margin of each divisian; apicél margin of the subanal plate of the

female with a V-shaped median cleft; tails three, equal in length,

Frontai process of head bifid; mandibular tusks slender, the margins
"smooth; maxillary palpi 3-jointed, slender, long,‘an and 3rd joints
fringed with long hairé; galea-lacinia slender and pointed apically;
labial palpi 3—jointed, the apical joint widened apically with the
~margin truncate. |

Genntype: Enpnhemera vulgata L.

EPHEMERA SIMULANS WALKER

Ephemera simulans Walker, Neédham, 1935, The Biology of Mayflies,

252 (Bibliography)

Adult:

A dark brown mayfly; Head and thorax deep blackish brown; some
pale markings on pronotum and mesonotum; legs reddish brown, joinings
darker; forewing tinged with brown, Eut'hot heavily Elotched or appearing
biackish; stripe at bulla deep‘brown; in apicai third of wing are tuwo
dark brown clouds, one at the fork of the Rs and the other at the
fork in the space below, nearer fhe maroini a cloud toward the
margin from the inner end ﬁF the bulla stripe, and another at the
base of the long iﬁtercalary of the M; also a small cloud between

this cloud and the bulla stripe; longitudinal veins dark broun;
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crossveins blackishj those in the costal, subcostal, and radial spaqés
widely margined except at the épices of the Sc andbR; many crossveins
_in thé disc and near the outer margin widely margined; hind'wing
venation dark brown; Qeins in basal subecostal space and the disc
daerhargined,'Forming a number of small dark spots in the disc;
outer margin widely'tinged with light brown; abdominal tergites
pale_brcwn, markings blackish brown; a large irregular black is
“on each lateral area of each tergite, based on the anterior margin,
the lateral and posterior edges deeply emarginate, the lateral edges
black; the posterior margins of the basal and middle tergites narrouly
pale brown; pale brown median areas widest on middle tergites; tergites
7-9 each with a pair of black submedian streéks, short on 7; sternites
1-6 each with dark lateral triangles which are widest posteriorly;
sternites 7-9 with dark lateral longitudinal streaks; each sternite
~with a pair af small dark submedian.spots and a pair of short dark
oblique submedian sﬁrea?s fram the anterior mergin; middle of the
sterﬁite 9 pale; tails deep yellow to reddish brown, joinings darker.
Nymphs | |

The frontal notch fegularly rounded; the mandibular tusks project
beyond the frontel process almost twice its length, the outer curves,

in dorsal view, visible outside the antennae; gills purplish grey.

Distribution: New York, Michigan, Minnesota, Ontario, Montana, Alberta,
Illinois, Ohio, Pennsylvania, Idaho, Uyoming, North

Carolina, British Columbia.
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flaterial Examined:

17 Nymphs, British Columbia: Nicola Creek (G.G.E. Scudder)

GENUS HEXAGENTA WALSH
Hexagenia, Needham,.1935, The Biology of Mayflies, 258 {Bibliography)
Agult;

Moderate sized to large mayflies; eyes of male moderaté to large,
approximated apically or separated by less than the diameter of one
\eye; in boﬁh sexes, upper and lower bortionsvof the eye of different
colours; anterior margin of pronotum tends to cover the posterior
margin QF the head; fore leg of male shorter than the body: fore
femur of male slightly less than 1/2 the length of the tibia, which
is 3/4 the length of the tarsus; 2nd tarsél joint the longest, almost
1/2 the length of the tibia; hind leg of male with femur slightly
shorter than'the tibia; in female, the joints are subequal; crossveins
of forewing not crowded at or before the bulla; crossveins in disc
of one or both wings may be dark-margined; no distinct pqﬁtern of
dark spots on wings; penes usually separated near base, broader at
base than at apex, tips incurved; subanal plate of female only slightly
produced apically; tails two.

Nymphs:

Frontal process of head entire, its margin truncate, curved,
conical, or rounded; mandibular tusks long, slender, smooth, with
no rasp-like teeth, upcurved, tips divergent; labial palpi 2-jointed;

maxillary palpi and galea-lacinia as in Ephemara.

Genotype: Hexagenia bilineata (in Baetis) Say
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HEXAGENIA LIMBATA (GUERIN)

Hexagenia limbata (Guerin) Burks, 1953, Bull. Nat. Hist. Surv. Ill,
Hunt, 1953, Bull. Inst. Fish. Res. No. 4, Mich.
Dept. of Conservation (Bibliogranhy.)

Adult:

A pale yellow mayfly; thorax reddish brown; nronotum with lateral
blackish stripes; legs yellow, fore femur and tibia blackishj; wings
hyaline; not tinged with pale brownish grey; costal margin of the
forewing almost as transparent as the area behind it; no spots on
winés; oputer margin of hind wing brown; abdominal tergites yellow
with a wide dark, brown mid-dorsal line; each tergite with broun
léteral stripes beginning at the anterior corners and extending
back to meet the median stripe at the posterior margin; penes hodk-
like; tail segments pale yelloyish basally, dark brown distally.
Nymph: |

Frontal process of head deome shaped; esach portion of Ist pair of

0ills composed of 2 or more filaments.

Distribution: British Columbia

No specimens of this species were examined.

GENUS DENTAGENIA‘WALSH
Pentagenia, Needham, 1935, The Bio%ogy of Mayf;iqs; 255‘(Bibliography)
Adult:
Large mayflies; eyes of male’largé,'épproximated apically; fore
leg of male only slightly longer than the head aﬁd thorax combined;

fore femur 2/3 to 3/4 the length of the tibia; tarsus slightly longer
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than the tibia; hind leg very similar to foreleg; wing venation much
as in Hexagenia; cells in‘the costal projection of the hinc wing may
be divided by a cross line into two series; penes simple, rocd-like,
united only at base, divergent apically; subanal plate of female with
a Veshéped median notch on the apical margin, and a short projection
directed outward and backward at each outer corner; tails three,

“middle one very short.

Nymph:

Frontal process of head biFid;.mandibular tusks stout, crevate
on upper marqgin; maxillary palpi 3-jointed, steut, the 2nd and 3rd
Jjoints Fringéd with long hairs; galea-lacinia wide and conical; labial
palpi 2-jointed, the distal joint leng, clavate, covered densely
with long hairs and several long spines near the tips.

Genotype: Pentagenia vittigera (in Palingenisa) Walsh

Pentagenia sp. 1

Adults
A Qery large yellowish brown mayfly; eyes reddish in the dorsal
1/4, black in the ventral 3/4; forelegs dark brouwn; wings hyalinej
no spots on wings; venation dark brown; posterior margins of hind
wings dark; abdominal tergites yellow with =z dark median stripe;
each tergite with an oblique brown stripe from the antero-lateral corners
toc the posterior border; éach sternite with a brown median stripe,
widening anteriorly; tails, Foréeps dark brown.

Nymph: Unknouwn

Distribution: British Columbia

Material Examined:

1 Male, British Columbia, Summerland, VI.20.58 éK. Taylor),
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1 Male, British Columbia: Vernmon, IX.6.48 (D. Evans), 1 Male,
British Columbia: Summerland, VIII.?.57, 1 Mdle, British Columbia:

Okanagan Lake, VIII.8.35 (J.L. ficHugh)
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" bBbISCUSSION AND. CONCLUSIONS

This thesis encompasses a taxonomic investigation of the
Ephemeroptera éf British Columbia, 2 group of insects which has been
completely neglected in this province. Tﬁe considerable structural-
variation among the hiéher ranks of the Ephémeroptera and the constancy
of taxonomic criteria within each species provide the taxonomist
with a rewarding order for study.

In the =dults, particularly useful criteria include the
distinct and easily identifiable wing venation, the structure of
the compound eyes,the morphology of the legs, the shape of the
male genitalia, and the colour pattern of the body. Identification
is facilitated if specimens of both sexes are available for study,
as all of these charaqteristics exhibit some sexuél dimorphism in
a numiber of species. The position of the ocelli, the wing colduf,
the length of the tails, the form of the antennae, and the general
calour of the insect are less valuable taxonomic features.

fhe primary taxonomic characteristics of the nymphs are
the shape of the. body, the modifications of the mouthparts, and
the type of gills. The denticulation and shape of the claws, the
number, colour battern, and vestiture of the tails, and the colour
pattern of the tergites are alsc especially useFulvfor identificatiaon,
The structure of the compound eyes, ocelli, antennae, and legs are
.of limited value.

Included in this paper is a checklist of all species reported
or.collected in‘British Columbia, consisting of l4é‘species in

23 genera; keys to adults and nymphs; descriptions of-taxonomically
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pertinent critefia’of the adults and nymphs; aﬁd some account of
the ecology of those specimens collected by the authdr on the -
Alouette River.

Although the ecology of the mayflies hasAnot been extensively
investigated during this study,'certain facts and ftrends have been
observed. No preferencé on the part of the nymphs for either the
middle or edges of the river was determined. However, since the
Alouette River is generally narrow, between twenty and forty feet
in width, there is in most places little variation in current or
comp&sition of the stream bed between the middle and the edges.

At the widest part of the river, nesar the moutﬁ, sampling was
successful only at the edges, so that no comparison with the middle
was possible,

Because of the sampling methods, a clear indication of the
preférehce of various nymphs for particle size of the matérial of
the stream bed was not obtainable. In most locations mud, sand,
fine and coarse gravel, and rocks of all sizes were present, and
‘at many sampling stat;qns there were also boulders and bedrock.

The use of the dip net precluded the possibility of observing the
exact ecological niche of the nymphs collected. Most species taken
in the Alouette River wsere found in locaticns containing all types

of stream bed from mud to bedrock. However, Epeorus sp. 2, Epeorus sp.4,

Ephemerella teresa and Ephemerella doddsi were never found in mud

or sand. Caenis sp. 1, Siphlonurus sp. 1, Callibaetis sp. 1, and

Centroptilem sp. 2 were found predominantly in mud and silt, in

locations where there was occasional sand, gravel, or rocks.
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Heptagenia sp. 3 was never found in sand. Ephemerella iodi was
usually taken in quiet water from mud and silt, althohgh in one
case some nymbhs were collected from-a ripply stream, amongst gravel,

rocks and boulders. Four'species: li{Negcloeon sp. 1, Ephemerella

inermis, Paraleptophlebia sp. 1 and Paraléptophlebia sp. 2 uwere

taken, améng other places, from a quiet, clay-bottomed pool.
flost of the species of nymphs taken in the Alouette River
were found in all currents, from quiet water to turbulent rapids.

Four species, houever: Ephemerella teress, Ephemerella doddsi,

Ebeorus sp. 2, and Epeorus sp,..4, were found only in a rapid,

"turbulent current. Three species: Caenis sp, 1, Siphonurus sp. 1

and Centroptilum sp, 2 were taken only in quiet, slow water.

On the other hand, nNedcloeon sp. 1, Ephemerella lodi, Callibastis

sp. 1, Paraleptophlebia bicornuta, Heptagenia sp. 3 and Baetis sp. 1

were never found in rapid water, and Ephemerella spinifera,

Epeorus sp. 3 and Baetis sp. 1 were never taken in quist or slow

water.

Burks (1953) states that Hexagenia limbata prefers large

slow rivers and moderately sized Fairly’rapid rivers; Stengnema sp.

and Heptagenia sp. prefer moderately sized, fairly rapid rivers

and small rapid rivers or creeks; Ephemera simulens prefers small

.

rapid rivers or creeks and large lakes; and Leptophlebia nebulosa,

L. cupida and Tricorythodes sp. prefer temporary ponds, usually
along the margins of streams, with a reduced current or none.
Some species of nymphs were taken during the entire year,

while others were taken only during periods ranging from one to
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seven months. This is probably not significant, as this situation
could too easily be due to chance. There is a possibility that
some species become more active during certain times of the year,

but as those species (except for Ephemerella Flaviliﬁea) collected

during a limited part of the year were taken during the summer months,
it was quite prpbably due to the increased activity of the collector.
-Almost all of the specimens were taken at depths of one
to three feet. This, however, is again not significant, as the use
of a Surber Sampler or dip net is not feasible at dspths much greater
than this, |
Dr. G.G.E. Schder has coliectedvextensively in the lakes
-of the Chilcotin, Cariboo and Nicola Valley regions. He determined
the pH and the salinity of each location from which he'sampled. All
the lakes were neutral or alkaline, ranging from a pH of 6.84 to
10.55, the majo:ity ranging up fram pH 7.53. No corrslation was
found in the present stuayvbetween the species collected and the
pH of the environment, or between the species collected and the
salinity of the lake.
The amount of material available for study was limited,
and therefore this paper does not provide a complete account of
the Ephemeroptera of British Columbia. Rather, it is intended as
a basis for further work. Firstly, mare complete-search of the
literature‘and examination of type material may provide identities
to some of the 62 unknown species recorded herein. “The rearing
of unidentified nymphs to aduits may determine the identity of
others. This may be achieved by submerging cages of the nymphs

in streams, or with more difficulty, rearing them in artificial
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streams in the laborateory. Those specimens remaining unidentified
should then be morevcompletely described and named. Secondly, a
~great deal of additional collecting is necessary to-complete our
knowledge ‘of this group in this province.

Little is known, as yet, of the biology and ecolegy of
many species. Further wqu in these fields would be illuminating.
The "preference" of the various species for lakes and rivers, rate
of current, degree of temherature, salinity and pH of the environment
is largely unknown. C.H. Eriksen (1963a, 1963b) has continued the
research of J.P. Linduska (1942) on~the preference of some nymphs
for particle size of the substrate. Collecting techniques make it
difficult to study this aspect in the field, and therefore his
experimental approach is of great value. A continuation and
expansion of this to other species would be beneficial. The diversity
among body forms of the nymphs would make a study of thé relationship
between body form and environment of value. Research along this
line has already been introduced by G.5. Dodds and F.L. Hisay (1924a,
1924b). The minute differences betwsen some species (?) affords
an apportunity to study the possibility of geographic variation

within this order of insects.
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SUMMARY

This paper was undertaken to amalgamate the existing knomledgé
of the Ephemercptera of British Columbia and to contribute
to it, to clarify the taxonomy consistent with the newer

ideas of classification of this group, and to provide a

" basis for further investigation.

Yhereas the taxonomy of the order has been well studied in

the United States, it has been largely neglected in Canada,
and particularly in British Columbia.
The Ephemeroptera provide a satisfying group with which

to work as they exhibit distinct and consistent taxcnomic
criteria, although a considerable degree of sexual dimorphism
makes the construction of keys difficult.

The system of classification proposed by Edmunds and Traver
(1954) in which the three families Heptageniidae, Ephemeridaé,
and.Béetidae are replaced by the five superfamilies Heptagen-
oidea, Leptophlebicidea, Caenoidea, Ephemeroidea, and Proso-
pistomatoidea, is empleyed. All but the last are represented
in this province, |

146 sbeoies in 23 genera have been recorded Ffom British
Columbia. Of these, 6? species are as yet not identified
by the author and have been designated by number.

A checklist, keys, and descriptions of taxocnomically pertinent
criteria of all recorded species and highéf ranks are included
herein.,

A cursory investigation of the ecology of the-nymphs involved

regular collections from 20 locations, chosen to provide all
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types of substrate and rates of current flow, on the Alouette

River, near Haney.

No "preference" for the middle or edges of the river was

exﬁibited by the nymphs.

Most species were taken from all types of stream bed. This,

however, is not significant, as the use of a dip ﬁet does

not lend itself to an accurate determination of particle

size "preference"7 The experimental approach to this problem

of C.H. Eriksen (1963) is of more value than field observations.

There is no correlation between the species of nymphs and

the pH or the salinity of the envircnment.

In order to extend our knowledge of the Ephemeroptera of
British Columéia, it would be desirable to collect in

hitherto untouched regions cf the province, and toc further
investigate the identities of the 62 unidentified species

by further research into the literature, examination of

type méterial, and rearing of nymphs. New species should
then be described and named. Further study of the ecology

and biclogy of members of this order would be rewarding.
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PLATE I

Fig..l. ‘ | A diagram of the main topographic features of a
mayfly wing (based on a fore wing of Ironopsi;
Qermagnus), crqssveins of the middle field mostly
omitted. The numerals 1, 2, and 3 designate succ-
essive forks in the triple triad of the radial
sector; forks 2 and 3 are not ﬁresent in the hind
wing éf recent mayflieé. O0f, outer fork of Rs.

(after Needham; Traver, and Hsu, 1935).

Fig. 2. Representative mouthparts of the mayfly nymph.
A, right mandible of Blasturus: sp.; B, maxilla

of Leptophlebia sp.; L, labium of Siphlonurus sp.

(after Spieth, 1933).
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PLATE II

Fig. 3. ' Male genitalia of some Heptagenine and
Baetid mayflies. (not drawn to scale).

(after Needham, Traver, and Hsu, 1935),
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