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ABSTRACT 

A s t u d y o f mammals on t h e Goose I s l a n d , B r i t i s h 

C o l u m b i a , was c o n d u c t e d i n t h e summer o f 19^8. T h i s g r o u p 

o f i s l a n d s r e p r e s e n t s a w e l l i s o l a t e d u n i t t y p i c a l o f 

many o u t e r f r i n g e i s l a n d s a l o n g t h e c o a s t . O v e r a n d a b o v e 

t h e q u a l i t a t i v e e x a m i n a t i o n s o f t h e f a u n a , s t u d i e s w e r e 

u n d e r t a k e n t o o b t a i n some q u a n t i t a t i v e i n f o r m a t i o n u p o n 

t h e e c o l o g i c a l d i s t r i b u t i o n o f t e r r e s t r i a l mammals. 

The t e r r e s t r i a l mammalian f a u n a was r e p r e s e n t e d 

b y t h r e e s p e c i e s o f s m a l l mammals, P e r o m y s c u s m a n l c u l a t u s . 

M i c r o t u a l o n g i c a u d u s a n d S o r e x o b s c u r u s . Two s p e c i e s o f 

b a t s a l s o o c c u r r e d , L a s l o n y c t e r l s n o c t i v a g a n s a n d M y o t i s  

y u m a n e n s i s . A s p e c i e s o f C a a t o r o n c e i n h i b i t e d t h e i s l a n d s . 

B a s e d on a s n a p t r a p p r o c e d u r e t h e r e l a t i v e 

a b u n d a n c e o f P e r o m y s c u s , M i c r o t u s a n d S o r e x was d e t e r m i n e d 

i n f o u r h a b i t a t s o c c u p i e d b y a l l t h r e e s p e c i e s . The f l o r a l 

c o m p o s i t i o n o f t h e s e h a b i t a t s was d e t e r m i n e d a n d r e a s o n s 

f o r t h e o b s e r v e d d i s t r i b u t i o n s p o s t u l a t e d . 

The e x t e n t and n a t u r e o f e i g h t a d d i t i o n a l 

h a b i t a t s h a v e b e e n i n c l u d e d a s well a s n o t e s on p e l a g i c 

mammal8, Myot i s . L a s l o n y c t e r l s a n d C a s t o r . 
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I 

AN ECOLOGICAL STUDY OF GOOSE ISLAND, BRITISH COLUMBIA, 

WITH SPECIAL REFERENCE TO TERRESTRIAL MAMMALS. 

INTRODUCTION 

The Goose I s l a n d s l y i n g o f f the B r i t i s h Columbia 

mainland co a s t comprise an outer u n i t i n a complex 

i n s u l a r p a t t e r n i n which g e o g r a p h i c a l b a r r i e r s o f s a l t 

water i n t e n s i f y g e n e r a l l y to westwards. 

The group, i n i t s c e n t r a l l o c a t i o n , s m a l l s i z e and 

complete i s o l a t i o n was s e l e c t e d i n 1948 as ah area f o r 

f i e l d i n v e s t i g a t i o n by the U n i v e r s i t y o f B r i t i s h Columbia 

and the P r o v i n c i a l Museum. Mr. P a t r i c k M a r t i n and m y s e l f 

c o n s t i t u t e d the f i e l d p a r t y . 

I n view o f the s m a l l area i n v o l v e d i t was thought 

t h a t f o u r months a l l o c a t e d from May through August would 

enable the p a r t y to make r e p r e s e n t a t i v e c o l l e c t i o n s o f 

the a v i a n and mammalian faunas, and to gather specimens o f 

the f l o r a . I n a d d i t i o n , equipment was s u p p l i e d f o r c o l l e c t 

i n g specimens of marine v e r t e b r a t e s and i n v e r t e b r a t e s from 

the surrounding waters. I n these r e s p e c t s the f i e l d p a r t y 

accomplished what i t had s e t out to do. Some 400 specimens 

of b i r d s and mammals were c o l l e c t e d , prepared, and adequate 

notes maintained throughout the p e r i o d . Over 1009 specimens 

o f marine f i s h e s and I n v e r t e b r a t e s were a l s o c o l l e c t e d f o r 

f u t u r e study and a r e p r e s e n t a t i v e c o l l e c t i o n o f p l a n t s was 

made. 
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The f i e l d work was i n i t i a t e d on May 13 and terminated 

at the end o f August. Over and above the q u a l i t a t i v e 

examination o f the fauna, s t u d i e s were undertaken to o b t a i n 

some q u a n t i t a t i v e i n f o r m a t i o n upon the e c o l o g i c a l d i s 

t r i b u t i o n o f the mammals and b i r d s . To accomplish t h i s ^ 

emphasis was p l a c e d upon the small mammal work i n May and 

June i n o r d e r to have the raw data c o l l e c t e d b efore young 

animals o f the year began to run. T h i s enabled us to 

operate only" f o u r quadrats i n each h a b i t a t occupied by 

small mammals, but had the advantage o f d e a l i n g o n l y w i t h 

a d u l t animals except i n t h e case o f Sorex obscurus, where 

the young were a l r e a d y out. P r e l i m i n a r y i n v e s t i g a t i o n s 

r e v e a l e d an equal amount o f s i g n i n the two types o f 

c o n i f e r o u s f o r e s t o c c u r r i n g . For the purposes o f s m a l l 

mammal study these types are i n c l u d e d under oneheading i n 

the mammal quadrat work, and s e p a r a t e l y under f l o r a l 

a n a l y s e s . 

T h i s paper i s a p r e s e n t a t i o n o f the r e s u l t s o b t a i n e d 

i n the mammalian s t u d i e s o n l y ; i t i n c l u d e s the d i s t r i b u t i o n 

o f h a b i t a t types r e g a r d l e s s o f u t i l i z a t i o n by mammals. 

The major problem e n t a i l s the f l o r a l a n a l y s e s o f the 

vegetated h a b i t a t s o c c u p i e d by smal l mammals, d e t e r m i n a t i o n 

of r e l a t i v e abundance o f these animals i n each h a b i t a t and, 

where p o s s i b l e , the d e t e r m i n a t i o n o f f a c t o r s r e s p o n s i b l e f o r 

the observed d i s t r i b u t i o n s . While i n v e s t i g a t i o n s s i m i l a r I n 

p a r t , to t h a t presented here have been c a r r i e d out on the 
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mainland i n the e a s t e r n p a r t o f the c o n t i n e n t (Townsend, 

1935), to my knowledge no comparable s t u d i e s have been 

conducted on the P a c i f i c c o a s t . I t i s hoped t h a t t h i s 

paper w i l l a c t as a f o r e r u n n e r to more comprehensive and 

i n t e n s i f i e d s t u d i e s on our c o a s t a l i s l a n d s . 

I n acknowledgment I wish to thank Dr. I . McTaggart 

Cowan, under whose d i r e c t i o n t h i s r e s e a r c h was conducted; 

Dr. W. A. Clemens, Head o f the Department o f Zoology, and 

Dr. G. C. C a r l , D i r e c t o r o f the P r o v i n c i a l Museum, f o r 

v a l u a b l e suggestions and co o p e r a t i o n ; Mr. George Hardy, 

P r o v i n c i a l Museum B o t a n i s t , and Dr. T. M. C. T a y l o r , 

Department o f B i o l o g y and Botany, f o r i d e n t i f i c a t i o n s and 

suggestions p e r t a i n i n g to the f l o r a ; and Dr. P. A. L a r k i n 

f o r hours spent i n s t a t i s t i c a l analyses and c r i t i c a l 

examination o f the d a t a . 

I n a d d i t i o n I wish to thank Mr. P. w. M a r t i n f o r h i s 

i n v a l u a b l e a s s i s t a n c e i n the f i e l d , and the s e c r e t a r i a l 

s t a f f o f the P r o v i n c i a l Museum f o r t e c h n i c a l a s s i s t a n c e i n 

p r e p a r a t i o n o f the manuscript. 

I am e s p e c i a l l y i n d e b t e d to the Department o f Veterans' 

A f f a i r s f o r the g r a t u i t i e s which made p o s s i b l e my attendance 

at the u n i v e r s i t y . 



1. 

GEOLOGICAL BACKGROUND 

As f a r as I have heen able to determine, no g e o l o g i c a l 

p u b l i c a t i o n s d e a l i n g s p e c i f i c a l l y w i t h the Goose I s l a n d 

group have been p u b l i s h e d . McCabe and Cowan (1945) reviewed 

the g e o l o g i c a l background of the area i n q u e s t i o n and o f 

B r i t i s h Columbia i n g e n e r a l , i n a paper d e a l i n g w i t h s m a l l 

mammals and the problem of i n s u l a r i t y . From t h i s review 

of the l i t e r a t u r e I quote here — "Though i t i s not d i f f i 

c u l t , whether on the ground or from the r e s u l t s o f r e s e a r c h , 

to demonstrate the r e c e n t i c e - c o v e r a g e o f almost any f r a c t i o n 

o f t he B r i t i s h Columbia r e g i o n , the most i n s i d i o u s c r i t i c i s m 

of the h y p o t h e s i s i n i t s b i o l o g i c a l i m p l i c a t i o n s remains 

unanswered. T h i s i s the a l l e g a t i o n t h a t , w h ile the pheno

menon i n i t s broad sense i s ' p r o v e d , the l o c a l e s timates o f 

el a p s e d time cannot be so p e r f e c t as to prove synchrony of 

the l a t e s t g l a c i a t i o n , — to prove, t h a t i s t h a t a t any 

g i v e n moment throughout the r e g i o n , coverage was so uniform 

as to d i s p l a c e , everywhere and a t once, the.vast m a j o r i t y o f 

pr e s e n t forms o f mobile v e r t e b r a t e l i f e . " These workers go 

on to say, however, t h a t the c o a s t a l range s t r i p , w i t h which 

we are mainly concerned, does show evidence of g l a c i a l 

u n i f o r m i t y and synchrony and t h a t the evidence o f r e c e n t 

c l i m a t i c change i s overwhelming. "The timbered zones show 

f r e s h and u n i v e r s a l evidence o f r e c e n t coverage. The 

chance t h a t such degrees o f change w i t h i n the l i m i t e d area 

c o u l d have been i n t e r m i t t e n t or l o c a l i z e d i s almost n i l . " , 
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The Goose I s l a n d group then i n a l l p r o b a b i l i t y has 

become occupied by the v e g e t a t i o n i t c a r r i e s and the animal 

i n f l u e n t s i t harbours dur i n g t h a t p e r i o d of time which has 

e l a p s e d s i n c e the r e t r e a t of the l a s t or Vashon Ice sheet. 

That these animals invaded d i r e c t l y or i n d i r e c t l y from the 

adjacent mainland seems l o g i c a l from a geographic p o i n t o f 

view and appears b i o l o g i c a l l y sound i n view o f t h e i r c l o s e 

a f f i n i t i e s to the mainland forms. 

LOCATION AND GENERAL DESCRIPTION 

The Goose I s l a n d group i s l o c a t e d some twenty-three and 

one h a l f m i l e s o f f the B r i t i s h Columbia mainland c o a s t , with 

a l a t i t u d e and l o n g i t u d e o f 51:58:00 degrees n o r t h , 128:27:00 

degrees west at t h e i r approximate c e n t r e . They are the 

outermost i s l a n d a t t h i s l a t i t u d e ( F i g . 1) bounded on the 

west by the-open P a c i f i c . To the east l i e s an arm o f the 

sea e i g h t m i l e s i n width known as Queen's Sound. T h i s 

separates Goose I s l a n d from the n e a r e s t s u b s t a n t i a l l a n d 

mass, Hunter I s l a n d . Deep channels approximately one m i l e 

i n width separate the group at the n o r t h and south ends from 

the Broken I s l a n d s and the G o s l i n g Rocks r e s p e c t i v e l y , which 

are i n t u r n completely I s o l a t e d . The group c o n s i s t s o f s i x 

main i s l a n d s ( F i g . 14). Goose I s l a n d upon which most o f the 

i n v e s t i g a t i o n s were conducted covers 4521.50 a c r e s . The 

areas o f the o t h e r s are as f o l l o w s : - G o s l i n g I s l a n d , 773 

a c r e s ; Duck I s l a n d , 263 a c r e s ; Swan I s l a n d , 168 a c r e s ; 

G u l l I s l a n d , 16.40 a c r e s ; and Snipe I s l a n d , 6.39 a c r e s . 



FIGURE 1. - General L o c a t i o n and 
I s o l a t i n g F a c t o r s o f the Goose I s l a n d 
Group. 





There i s i n addition considerable acreage of rocky sea shore, 
sandy and boulder beaches which are.exposed i n varying 
degrees with f a l l i n g t i d e s . These expanses connect a l l 
islands of the main group at low t i d e with the exception of 
Duck Island, which remains separated by a narrow channel but 
which may dry b r i e f l y during the periods of extremely low 
tid e s . 

Over one hundred small reefs and i s l e t s are located i n 
close; proximity to the shores of the main group. The 
majority of these are l i t t l e more than sea washed rocks, 
but some of the larger i s l e t s are vegetated. The group i s 
approximately s i x and one-half miles long measured from 
north to south by two and one-half miles wide, measured from 
east to west. The largest i s l a n d of the group i s indented 
on the southwest side by a t i d a l mud and sand f l a t , referred 
to i n t h i s work as the lagoon. The lagoon varies i n width 
from a few yards to h a l f a mile and extends approximately 
one mile i n a northerly d i r e c t i o n . The f l a t i s bounded on 
the west by low rocky sea shore and a narrow fringe of grass. 
On the northern and eastern sides l i e f l a t grassy meadows which 
vary considerably i n extent. The Goose Islands are, for the 
main part, bounded on the outer peripheries by rocky sea 
shore. The few sandy sea beaches that interrupt t h i s con
t i n u i t y sare i l l u s t r a t e d i n F i g . 2. 

Viewed from a distance the islands appear heavily 
wooded, but closer i n v e s t i g a t i o n reveals that the main Island 
of Goose, and part of Gosling Island are comprised of 1 muskeg 



FIGURE 2. - I l l u s t r a t i n g Extent of Sandy-
Sea Beach (cross hatched) and T i d a l Mud 
Flat ( s o l i d black). - The remainder of 
the shoreline i s rocky sea shore. 
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surrounded by a fringe of coniferous forest varying i n width 

from 25 to 300 yards. At some points on the east coast the 

muskeg extends through the forest to the rocky sea shore. 

The four remaining islands are timbered throughout. The 

extent and f l o r a l constitutents of the various habitats are 

discussed f u l l y i n the text. 

Thus the Goose Island group supports well defined f l o r a l 

associations and habitat types c h a r a c t e r i s t i c of the outer 

fringe of islands at t h i s l a t i t u d e . I t i s , at the same time, 

a well i s o l a t e d e c o l o g i c a l unit surrounded by deep expanses 

of s a l t water which are subject to strong and treacherous 

t i d a l currents. Some of the smaller i s l e t s mentioned are 

well i s o l a t e d i n themselves. 

CLIMATE 

" I t must be remembered that we have no data whatsoever 

for the true outermost shorelines, and that the excellent 

climate of that narrow s t r i p i s o f f i c i a l l y unknown." This 

statement by McCabe and Cowan (1945) s t i l l holds true. No-

records of climate are yet available f o r the Goose Island . 

group and other outer fringe i s l a n d s . > 

The climate was indeed excellent on the group i n the 

summer of 1948. The small mammal work was ca r r i e d out 

during a period of unvarying sunshine, the days repeating 

themselves i d e n t i c a l l y i n the climatic sense, thus eliminat

ing a p o t e n t i a l source of error that i s a l l too prevalent, 

often unavoidable,and not often mentioned i n works of t h i s 

kind. The mainland coast and inner islands during that 



summer s u f f e r e d almost c o n t i n u a l r a i n and c o l d . P r e v a i l i n g 

winds c a r r i e d w idely d i s p e r s e d cumulus clou d s from the sea, 

over the o u t e r f r i n g e and to the mountains, where they shed 

t h e i r m oisture on the c o a s t and c l o s e l y adjacent i s l a n d s . 

During the o c c a s i o n s when p r e c i p i t a t i o n d i d occur on the 

Goose I s l a n d s , the phenomenon of r a i n approaching a c r o s s 

Queen's Sound a g a i n s t the wind presented an unusual s i g h t . 

Whether the c o n d i t i o n s t h a t p r e v a i l e d were a t y p i c a l i s 

d i f f i c u l t to say i n l i g h t o f inadequate knowledge. I f they 

were a t y p i c a l , the e f f e c t , i f any, upon the mammalian 

p o p u l a t i o n s can he determined o n l y by f u t u r e s t u d i e s a f t e r 

s e v e r a l y e a r s o f o b s e r v a t i o n s have e s t a b l i s h e d annual mean 

p r e c i p i t a t i o n s , r e l a t i v e h u m i d i t i e s , and temperatures. 

For the purpose o f t h i s r e s e a r c h however, the d a i l y 

c l i m a t i c constancy which e x i s t e d a t the time o f o p e r a t i o n s 

was f o r t u n a t e and c o n s t i t u t e d an exceedingly p l e a s a n t change 

from p r e v i o u s summers spent i n the n o r t h e r n c o a s t a l areas. 
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FLORAL ANALYSES AND DESCRIPTION OF HABITAT TYPES 

An i n i t i a l i n s p e c t i o n r e v e a l e d the e x i s t e n c e o f e l e v e n 

w e l l d e f i n e d v e r t e b r a t e h a b i t a t s on and about the i s l a n d s , 

some o f which may be regarded as d i s t i n c t f l o r a l a s s o c i a t i o n s . 

These h a b i t a t s are c o n i f e r o u s f o r e s t , meadow, muskeg, rocky 

sea shore, sandy sea b e a c h , t i d a l mud f l a t s , beach d e b r i s , 

c o a s t l i t t o r a l and p e l a g i c waters. 

Systematic f l o r a l analyses were c a r r i e d out i n the f o r e s t , 

meadow and muskeg h a b i t a t s . The c o n i f e r o u s f o r e s t was sub

d i v i d e d i n t o two s e c t i o n s f o r b o t a n i c a l study because o f 

t h e i r d i v e r s e appearance. The remaining h a b i t a t s , which were 

Rough approximations o f h a b i t a t s i z e and occurrence were 

recorded i n view o f f u t u r e refinement from a e r i a l photographs 

which had supposedly been taken d u r i n g the re c e n t war. 

U n f o r t u n a t e l y such photographs are not i n e x i s t e n c e and con

sequent l y the areas i l l u s t r a t e d i n F i g u r e s 2, 3, and 14 are 

diagrammatic r e p r e s e n t a t i o n s i n d i c a t i n g r e l a t i v e d i s p e r s i o n 

and p o s i t i o n o n l y . 

Two types o f p l a n t a s s o c i a t i o n s are i n c l u d e d i n the 

g e n e r a l heading o f c o n i f e r o u s f o r e s t . One, the t y p i c a l coast 

climax a s s o c i a t i o n o f cedar, hemlock and spruce, the ot h e r , 

i n which cedar and hemlock are i n a s s o c i a t i o n with j a c k p i n e , 

y e l l o w cedar and yew ( F i g s . 3, 6, 7). T h i s stunted f o r e s t 

appears to form an ecotone between the spruce hemlock and 

muskeg a s s o c i a t i o n and a l s o predominates i n rocky areas on 

vegetated were not t r e a t e d s y s t e m a t i c a l l y . 

C o n i f e r o u s F o r e s t 



FIGURE 3. - D i s t r i b u t i o n o f S m a l l Mammal H a b i t a t 
T y p e s o n Goose I s l a n d - C e d a r h e m l o c k f o r e s t I s 
w h i t e , e c o t o n e t y p e f o r e s t i s s o l i d b l a c k , m uskeg 
i s c r o s s . h a t c h e d and meadow i s s t i p l e d , b e a c h 
d e b r i s h a b i t a t i s i l l u s t r a t e d i n F i g , 8 . 





FIGURE 4. - Cedar-Hemlock A s s o c i a t i o n on 
Goose I s l a n d . - Showing a stand o f 
Calamogrostis at the edge. 

FIGURE 5. - Same Area from a D i s t a n c e . -
Showing beach D e b r i s at the Edge. 
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the east c o a s t o f the i s l a n d . 

I n view o f the s m a l l area i n v o l v e d i t seems u n l i k e l y 

t h a t the cause or causes l e a d i n g to t h i s d i f f e r e n t i a t i o n can 

be a t t r i b u t e d d i r e c t l y to c l i m a t e . I t vrould seem r a t h e r , 

t h a t they are due to p r e v a i l i n g e c o l o g i c f a c t o r s coupled w i t h 

normal p l a n t s u c c e s s i o n towards a spruce-hemlock climax. A 

g e n e r a l g r a d i e n t from the sea i s apparent throughout most o f 

the.wooded a r e a s , although the cedar-hemlock stands at the 

n o r t h and south ends o f Goose I s l a n d are on r e l a t i v e l y f l a t 

ground.. Except f o r p o s s i b l e r e t a i n i n g e f f e c t by the con

t o u r s o f u n d e r l y i n g rock formations^ drainage seems reasonably 

adequate on. the c o a s t a l s l o p e s . The p o s s i b i l i t y o f f i r e 

as an agent r e s p o n s i b l e f o r the d i v e r s i f i c a t i o n o f c o n i f e r o u s 

types has been.considered. Some a n c i e n t f i r e s c a r s were 

observed i n both type's o f f o r e s t , but i n view o f the l e n g t h 

o f time which has elapsed s i n c e f i r e swept the i s l a n d s , and 

w i t h almost i d e n t i c a l f l o r a l d i s t r i b u t i o n s e x i s t i n g on 

o t h e r outer f r i n g e g r o u p s , i t seems more probable t h a t the 

p o s t u l a t e d s o i l f a c t o r s , drainage and a s s o c i a t e d p l a n t . 

s u c c e s s i o n are the important c a u s a t i v e agents here . 

The g e n e r a l d i s t r i b u t i o n o f the cedar, hemlock, and 

a s s o c i a t e d spruce on these 'islands seems to s u b s t a n t i a t e 

McCabe and Cowan (1945) i n t h e i r o b s e r v a t i o n s that the 

development o f spruce i s not reduced by o u t s i d e exposure to 

the sea. I n f a c t the d i s t r i b u t i o n here seems to i n d i c a t e 

the o p p o s i t e . I t has been p o i n t e d out (Dr. T. M. C. T a y l o r , 

Pers. Comm.) th a t a l a c k o f s e e d l i n g t r e e s coupled w i t h the 



FIGURE 6* - Ecotone I'ype F o r e s t on l a s t Coast 
of Goose I s l a n d . 

FIGURE 7. - Ecotone lype F o r e s t a t Edge of 
Muskeg. 
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heavy occurrence o f sphagnum throughout the cedar-hemlock 

a s s o c i a t i o n on Goose I s l a n d may i n d i c a t e a post climax 

c o n d i t i o n . Another p o s s i b i l i t y accounting f o r the l a c k 

of s e e d l i n g s i n the narrow c o n i f e r o u s belt' may be a t t r i b u t e d 

to the almost complete u t i l i z a t i o n o f a v a i l a b l e spruce cones 

by Perornvscus. T h i s however does not account f o r the 

hemlock and r e d cedar which may not be u t i l i z e d . The prob

lem o f p l a n t s u c c e s s i o n cannot be d i s c u s s e d f u l l y here. 

Whether the : s e r a i , stages r e p r e s e n t e d are p r o g r e s s i n g 

towards a cedar-hemlock climax or r e t r o g r e s s i n g to another 

type remains a r b i t r a r y . The o u t e r i s l a n d s p r e s e n t a 

f a s c i n a t i n g source o f study to the p l a n t e c o l o g i s t ; t hat 

they have not been worked more thoroughly i s s u r p r i s i n g . 

The boundaries between the two types o f f o r e s t are c h a r a c t e r 

i z e d by the g r a d u a l b l e n d i n g o f i n d i c a t i v e s p e c i e s over a 

s h o r t l i n e a r space, g i v i n g , from the d i s t a n c e , an appearance 

o f abrupt change. 

The f l o r a l c o m p o s i t i o n o f the c o n i f e r o u s f o r e s t was 

assessed by the Aldous method (1944). S t r i p s 300 yards i n 

l e n g t h were chosen a t random. P l o t s o f 1/100 acre were 

spaced a t 50 y a r d i n t e r v a l s on these s t r i p s and the coverage 

by p l a n t s p e c i e s r e c o r d e d on a mean b a s i s as d e s c r i b e d i n 

the f o r e g o i n g r e f e r e n c e . Twenty-four p l o t s were run i n each 

c o n i f e r o u s type. The coverage by s p e c i e s and the occurrence 

w i t h i n each p l o t are r e c o r d e d i n percentage. (Tables I and 

I I ) . 

The methods o f a p p r a i s a l here are not intended as a 

r e f i n e d treatment o f f l o r a l composition but as a gross a n a l y s i s 
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Table I . — Percentage Occurrence and Cover by P l a n t Species 
i n Cedar-Hemlock F o r e s t on Goose I s l a n d , B.C., J u l y 1948. 

P l a n t Species Occurrence Cover 

1 Sphagnum sp. 100 56.8 
2 P e l i g e r a c a n i n a 83.3 9.8 
3 Maianthemum b i f o l i u m 75.0 18.2 
4 Tsuga h e t e r o p h y l l a 70.8 33.7 
5 M e n z i e s i a f e r r u g i n e a 66.6 7.5 
6 Vaccinium 62.5 6.8 
7 G a u l t h e r i a s h a l l o n 58.3 22.7 
8 Thuja p l i c a t a 50.0 17.7 
9 Rubus s p e c t a b i l i s 50.0 7.2 

10 Polypodium hesperium 45.8 2.2 
11 S t r u t h i o p t e r i s s p i c a n t 45.8 4.3 
12 P i c e a s i t c h e n s i s 37.5 16.4 
13 Prenanthes h a s t a t a 29.1 0.2 
14 Streptopus a m p l e x i f o l i u s 28.1 0.2 
15 T i a r e l l a t r i f o l i a t a 25.0 1.2 
16 Usnea sp. 16.6 8.3 
17 Galium t r i f i d u m 12.5 0.6 
18 C o p t i s a s p l e n i f o l i a 12.5 2.7 
19 L o n i c e r a i n v o l u c r a t a 12.5 0.4 
20 Vaccinium caespitosum 12.5 0.6 
21 F a t s i a h o r r i d a 12.5 1.6 
22 Calamagrostis inexpansa 12.5 4.3 
23 Aspidium spinulosum 8.3 0.4 
24 L y s i c h i t o n americanum 4.1 0.2 
25 S t e r e o c a u l o n sp. 4.1 0.2 
26 Malus r i v u l a r i s 4.1 2.9 
27 Rubus pedatus 4.1 1.2 
28 Alnus s i t c h e n s i s 4.1 0.2 
29 P t e r i s a q u i l i n a 4.1 0.2 
30 Conioselium g m e l i n i 4.1 0.2 
31 V i c i a g i g a n t e a 4.1 0.2 
32 Moneses u n i f l o r a 4.1 0.2 



Table I I . — Percentage Occurrence and Cover by Plant Species 
i n Ecotone Type F o r e s t on Goose I s l a n d , B.C., J u l y 1948. 

P l a n t S p e c i e s Occurrence Cover 

G a u l t h e r l a s h a l l o n 100 38.1 
Sphagnum sp. 100 55.2 
Thuja p l i c a t a 91.7 40 . 2 
Tsuga h e t e r o p h y l l a 83.3 16.9 
Maianthemum b i f o l l u m 79.1 3.9 
S t r u t h i o p t e r i s s p i c a n t 75.0 7.9 
C o p t i s a s p l e n i f o l i a 75.0 4.;3 
M e n z i e s i a f e r r u g i n e a 66.7 5.S Vaccinium o v a l i f o l i u m 62.5 3.1 
Carex s i t c h e n s l s 58.3 6.0 
Charaecyparis nootkatenais 45.8 15.2 
Calamagrostls inexpansa 41 . 7 2.1 
Pinus c o n t o r t a 37.5 14 . 8 
Ledum groenlandicum 37.5 3.9 
L l n n a e a b o r e a l i s 33.3 1.7 
C a l t h a b i f l o r a 33.3 4.4 
L y s i c h i t o n americanum 33.3 1.7 
P i c e a s i t c h e n s l s 20.8 11.9 
Taxus b r e v l f o l i a 16 . 7 3.9 
Empetrum nigrum 16.7 1.9 
Rubus s p e c t a b i l i s 16.7 0.8 
P t e r i s a q u i l i n a 16 . 7 1.9 
C o p t i s a s p l e n o f o l i a 16 . 7 1.9 
Polypodium hesperium 12 .5 0.6 
Streptopus a m p l e x i f o l i u s 12 . 5 " 1.7 
S t e r e o c a u l o n sp. 8.3 ' - 0.4 
C l a d o n i a sp. 8.3 1.4 
Usnea sp. 8.3 0.4 
Lycopodium selago 8.3 0.4 
Malus r l v u l a r i s 4.1 0.2 
Sanguisorba s i t c h e n s l s 4.1 - 0.2 
D r o s e r a r o t u n d i f o l l a 4.1 0.2 
P e l t i g e r a c a n i n a 2.0 1.0 
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indicating the relation of the plant species involved 
regarded from a cover point of view rather than by numbers 
of individual plants occurring. 

The Muskeg Habitat 
Comparatively small areas of muskeg are located on 

Gosling Island but the study of this habitat was confined 
to Goose Island proper. Here the main part of the interior 
i s comprised of this type (Figs. 3 , 8, 9). The island ' 
resembles a shallow saucer or catch basin with rising, 
timbered coastal slopes levelling off and depressing 
generally towards the centre forming a shallow rim around 
the Island. The topography of the interior i s marked by 
numerous rocky outcroppings, ridges and low h i l l s of 
varying size forming a series of secondary- catch basins. 
The low lying ground i s characterized by pot holes and a 

general coverage of sphagnum moss and lichens. From this 
c 

understor^y other plants have established themselves. 
Stunted jack pine, many of them dead,are dispersed over the 
area. The higher ground, h i l l s and ridges are wooded with 
the ecotone type forest. 

The presence of this muskeg i s probably due to hydro-
phytic conditions resulting from the damming effect of the 
catch basins, i n other words, inadequate drainage. This i s 
borne out by the fact that i n periods of heavy precipitation 
the pot holes become f i l l e d with water, the muskeg because 
generally very wet and the several small streams draining 
the interior come i n spate carrying the great excesses over 



FIGURE 8 . - Muskeg a t South End of Goose 
Island.. May, 1948. 

FIGURE 9» - Muskeg In C e n t r a l Goose I s l a n d . 
May, 1948. - Kote the dead Pinus c o n t o r t a 
d e b r i s i n p o t h o l e . 
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the c o a s t a l rim to the sea. The streams i n a s h o r t w h i l e are 

almost dry again, mere t r i c k l e s which are almost s t a t i o n a r y . 

The pot h o l e s however r e t a i n the water f o r a much g r e a t e r 

l e n g t h of time, depending upon the i n t e n s i t y and h u m i d i t y o f 

the p r e v a i l i n g w e s t e r l i e s . 

A l i n e i n t e r c e p t method was used i n a s s e s s i n g the f l o r a l 

c omposition o f the muskeg. Here a g a i n the raw data were 

c o l l e c t e d from a cover p o i n t o f view o n l y . Two s t o u t up

r i g h t w i r es were used to spread a t a u t h o r i z o n t a l l i n e 100 

inches l o n g . Each 100 i n c h e s was regarded as a p l o t , one 

i n c h r e p r e s e n t i n g one p e r c e n t . T o t a l cover of the s p e c i e s 

o c c u r r i n g was measured i n inches along the l i n e r e g a r d l e s s 

of o v e r l a p . For example, i n a g i v e n p l o t 100 percent cover 

of sphagnum moss c o u l d be recorded along with 100 p e r c e n t o f 

some h i g h e r growing s p e c i e s that chanced to i n t e r c e p t the 

t o t a l l e n g t h o f the l i n e . I f s t i l l h i g h e r growing s p e c i e s 

occurred-, the t h r e e cover l e v e l s c o u l d , t h e o r e t i c a l l y , 

show a percentage o f 300 f o r the p l o t . 

Twenty-four p l o t s spaced at 100 y a r d i n t e r v a l s were 

s e l e c t e d a t random running t r a n s v e r s e l y across the muskeg 

from f o r e s t edge to f o r e s t edge. 

Tab l e I I I l i s t s the s p e c i e s o c c u r r i n g i n terms o f 

percentage of cover and occurrence i n p l o t s . 
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Table I I I . — Percentage Occurrence and Cover by P l a n t Species 
i n Muskeg on Goose I s l a n d , B.C., J u l y 1948. 

'Plant Species Occurrence Cover 

C l a d o n i a sp. 95.8 63.8 
Sphagnum sp. 91.6 67.0 
M y r i c a g a l e 91.6 12.7 
J u n i p e r u s communis 72.5 17.2 
Ledum groenlandicum 58.3 3.1 
Sanquisorba s i t e h e n s i s 58.3 4.9 
Empetrum nigrum 50.0 5.5 
Carex limnosa 50.0 1.7 
S c i r p u s c a e p i t o s u s 41.7 4.4 
Chamaecyparis n o o t k a t e n s i s 37.5 5.3 
Pinus c o n t o r t a 33.3 4.7 
Lycopodium selago 29.2 2.4 
T o f i e l d l a i n t e r m e d i a 25.0 0.7 
Drosera r o t u n d i f o l l a 25.0 0.5 
Eriophorum c h a m i s s o r i s 25.0 ' 0.5 
Carex s t y l o s a 20.8' 0.6 
C a l t h a b i f l o r a 16.7 .1.5 
Kalmia p o l i f o l i a • 12.5 6.2 
Rynchospora a l b a 12.5 0.8 
G a u l t h e r i a s h a l l o n -8.3 0.2 
C o p t i s a s p l e n l f o l i a 8.3 0.6 
Linnaea b o r e a l i s 8.3 0.1 
Rubus pedatus 8.3 • 0.2 
Thuya p l i c a t a 4.2 0.04 
Alnus s i t e h e n s i s 4.2 1.1 
S t r u t h i o p t e r i s s p i c a n t 4.2 0.5 
Habenaria l e u c o s t h c h y s • 4.2 0.04 
C o p t i s a s p l e n i f o l i a 4.2 0.04 
Gentiana propinqua 4.2 0.1 
P i n q u i c u l a v u l g a r i s 4.2 0.1 
Carex s i t e h e n s i s 4.2 0.04 
Plantago macrocarpa 4.2 0.04 
Calamagrostis inexpansa 4.2 0.04 
Deschampsia c a e p i t o s a 4.2 0.04 
St e r e o c a u l o n sp. 4.2 0.2" 
Bare Rock 4.2 0.8 
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The Meadow. H a b i t a t . 

The meadow h a b i t a t on the Goose I s l a n d s i s l i m i t e d to a 

few acres b o r d e r i n g the shores o f the lagoon and to t h r e e 

small areas on the south western i s l e . ( F i g s . 3, 9a, 10). 

The meadows on the main i s l a n d , where the f l o r a l assessment 

was done, are continuous but v a r y i n width from a few f e e t 

to between 50 and iOO y a r d s . Narrow necks o f meadow p e n e t r a t e 

i n t o the c o n i f e r o u s f o r e s t a t s e v e r a l p o i n t s , c h i e f l y where 

r i l l s d r a i n i n g the i n t e r i o r o c c u r . 

Numerous f r e s h and brackish-water pot h o l e s are l o c a t e d 

i n the a r e a . They r e p r e s e n t a s t r i k i n g s e r i e s o f t r a n s i t i o n a l 

stages i n s o i l f o r m a t i o n . Those nearer the shore; c o n t a i n 

a permanent supply o f f r e s h water and harbour h y d r o p h y t i c 

p l a n t s . Others, devoid o f p l a n t l i f e , l o s e t h e i r water i n 

dry s p e l l s exposing mud bottoms, o f t e n two and three f e e t 

below the g e n e r a l l e v e l o f the meadowsj some of these become 

caked a f t e r l o n g exposure ( F i g . 11), while o t h e r s become 

p a r t i a l l y or wh o l l y f i l l e d by accumulating d e b r i s from the 

an n u a l l y dying v e g e t a t i o n . These areas become vegetated by 

the p l a n t l i f e o f the meadow. S a l i c o r n i a (sp.) i s dominant 

on those immediately-bordering the sea which are washed 

- p e r i o d i c a l l y by s a l t water ( F i g . 12). Others have become 

vegetated completely by Plantago maritlma l e a v i n g o n l y 

p a t t e r n s o f i r r e g u l a r darker green patches to mark what had 

once been a pot h o l e . On some o f these, t h e "harder" 

grasses o f the meadow are encroaching. 



F I G U R E 9 a . 
May, 1 9 4 8 . 

Goose I s l a n d Meadows I n 

F i g u r e 1 0 . - Same a r e a i n J u l y , 1 9 4 8 . 
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FIGURE 11. - Dry Pothole on the Goose i s l a n d 
Meadows. J u l y , 1948. 

FIGURE' 12. - Edge of Meadow at S a l t Water on 
Goose I s l a n d . July,, 1948. - .Note S a l a c o r n i a 
sp. E n c r o a c h i n g on Sand. 
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The g r a d u a l t r a n s i t i o n a l stages from pot h o l e to meadow 

represented here may w e l l bear f u r t h e r i n v e s t i g a t i o n by a 

competent agronomist or p l a n t e c o l o g i s t . 

A p o i n t sample method o f range assessment ( C l a r k e , 1942) 

was used i n t h i s h a b i t a t . The p o i n t sample u n i t improvised 

i n the f i e l d , o f wire and cardboard, c a r r i e d 18 p o i n t s . Each 

u n i t was c o n s i d e r e d a p l o t and 56 such p l o t s were s e l e c t e d at 

random over the meadow f o r a t o t a l of 1000 p o i n t s , 10 p o i n t s 

o n l y being i n c l u d e d i n the l a s t p l o t . Seventy-one percent 

of the 1000 p o i n t s s t r u c k bare ground. The percentage com

p o s i t i o n i s c a l c u l a t e d on the remaining 29 p e r c e n t i n which 

the p o i n t s a c t u a l l y s t r u c k the r o o t o f a p l a n t . In cases 

where beds o f sphagnum or c l a d o n i a o c c u r r e d , a l l p o i n t s 

s t r i k i n g the mass were i n c l u d e d . Simultaneous s t r i k e s were 

recorded where c e r t a i n s p e c i e s o f grass were growing up 

through the moss accounting f o r a t o t a l percentage g r e a t e r 

than 100. 

The r e s u l t s here are not viewed from the cover stand 

p o i n t , but as an i n d i c a t i o n o f the f l o r a l composition o f the 

meadow from r e l a t i v e numbers o f d i f f e r e n t p l a n t s p e c i e s 

o c c u r r i n g , as i l l u s t r a t e d i n Table IV. 

The Beach Debris H a b i t a t 

On many s t r e t c h e s o f the B r i t i s h Columbia c o a s t , where 

the t i d a l d r i f t s permit, a w e l t e r of d e b r i s composed mainly 

of the l o g s , r o o t s , and stumps o f dead c o n i f e r o u s t r e e s i s 

found p i l e d up on the sea beaches. The u n i t s making up these 

jams become lodged. A d d i t i o n a l d e b r i s accumulating through 



T a b l e I T . — Percentage Composition o f Meadow by P l a n t S p e c i e s 
on Goose I s l a n d , B.C., J u l y , 1948. 

P l a n t Species Composition 

Sphagnum sp. 30.0 
C l a d o n i a sp. 15.5 
T r i g o l o c h i n maritima 13.1 
Deschampsia c a e s p i t o s a 7.9 
S a l i c o r n i a ambigua 6.6 
Juncus b a l t i c u s 6.2 
Carex bauxbaumii 5.5 
Empetrum nigrum 5.2 
Plantago maritima 4.1 
Fetuca r u b r a 4.1 
Eriophorum chamissonis 3.4 
P o t e n t i l l a a n s e r i n a 2.8 
Plantago macrocarpa 2.4 
Hordeum nodosum 2.1 
A c h i l l e a m i l l e f o l i u m 2.1 
Ledum groenlandicum 1.7 
Glaux maritima 1.7 
Carex limnosa 1.0 
Elymus a r e n a r i a 1.0 
C a s t i l l e j a m i n i a t a 0.6 
Calamagrostis inexpansa 0.6 
G a u l t h e r i a s h a l l o n 0.6 
A g r o s t i s e x a r a t a 0.3 
S i s y r i n c h i u m idahoense 0.3 
C o c h l e a r i a o f f i c i n a l i s -.0.3 
Mianthemum b i f o l i u m 0.3 
A t r i p l e x p a t u l a 0.3 



FIGURE 13. - Beach D e b r i s H a b i t a t on Goose 
I s l a n d , B. C. J u l y , 1948. 
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the y e a r s o f t e n extends the mass from the h i g h water l i n e to 

the f o r e s t edge, and sometimes i n t o the f o r e s t proper f o r 

s h o r t d i s t a n c e s . I n many eases the l o g s ~ are p i l e d to a 

h e i g h t o f f i f t e e n to twenty f e e t , depending upon the f e r o c i t y 

of the g a l e and the s t a t e of the t i d e upon which they were 

borne. I n t e r l o c k i n g u n i t s , s h i f t i n g sands, and encroaching 

p l a n t s of the f o r e s t edge and h i g h beach combine w i t h other 

agents such as r o ck and mud i n anchoring the accumulating 

mass u n t i l i t o f t e n becomes a permanently f i x e d and i n t e g r a l 

p a r t o f the s h o r e l i n e . These c o a s t a l l o g jams form a d i s 

t i n c t h a b i t a t type u t i l i z e d by c e r t a i n s p e c i e s o f b i r d s and 

s m a l l mammals. 

The beach d e b r i s h a b i t a t on the Goose I s l a n d group 

occurs on a l l s i d e s of the i s l a n d s where c o n d i t i o n s are 

f a v o u r a b l e ( F i g s . 13, 14,). I t seldom exceeds a width of 

25 yards, and the d e b r i s i n most cases i s composed o f from 

one to t h r e e l a y e r s v a r y i n g i n depth to f o u r f e e t . 

Along the f o r e s t edge o f t h i s h a b i t a t , G a u l t h e r i a , 

Alnus and Rubus, have encroached to a c o n s i d e r a b l e extent, 

where the substratum i s composed o f sand. Here a l s o , the 

o l d e r d e b r i s c a r r i e s t h i c k mats o f sphagnum moss below which 

the decaying wood has f u r n i s h e d bases f o r s m a l l cedars and 
in 

hemlocks and l e s s e r p l a n t l i f e . Lower down the beaches,A the 

c e n t r a l l i n e o f the h a b i t a t , but s t i l l above h i g h t i d e mark, 

i r r e g u l a r l y o c c u r r i n g stands o f Lathyrus» A t r i p l e x and V i c i a 

grow up among the d e b r i s . ?he former o f t e n spreading back 

over the l o g s , i n t e r t w i n i n g with the woody p l a n t s a l r e a d y 



FIGURE 14. - D i s t r i b u t i o n o f Beach 
De b r i s and Boulder Beach on Goose 
I s l a n d , B. C. 1948. - Beach D e b r i s 
i n s o l i d b l a c k , b o u l d e r beach 
s t i p p l e d . 
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e s t a b l i s h e d to form dense t h i c k e t s over the l o g s along the 

h i g h beach. Beneath these t h i c k e t s , between and under the 

l o g s , are mazes o f passages, runways and chambers admirably 

s u i t e d as a d w e l l i n g p l a c e f o r mice. 

The outer margin of the beach d e b r i s which i s washed 

r e g u l a r l y by the t i d e s , i s d e v o i d o f p l a n t l i f e . 

Where the l o g s have "hung up" on rocky sea shore p l a n t 

l i f e i s g e n e r a l l y much l e s s abundant. I n some areas however, 

the spaces between the l a r g e r u n i t s have become f i l l e d w i t h 

s m a l l e r d e b r i s , and c a s t up sea weed, forming s u i t a b l e bases 

f o r p l a n t s . Newly e s t a b l i s h e d jams bear no p l a n t l i f e . Some 

of these may be temproary and w i l l d i s appear under the on

slaught o f w i n t e r storms. 

The development o f permanent beach d e b r i s h a b i t a t 

depends upon a m u l t i t u d e o f f a c t o r s , time, nature o f the 

bases, p r e v a l e n c e and i n t e n s i t y o f storms, t i d a l d r i f t , 

exposure and so on. I t i s obvious then, t h a t many types, 

a l l d i f f e r i n g i n c e r t a i n a s p e c t s , are to be found along the 

coast and shores of the c o a s t a l i s l a n d s i n B r i t i s h Columbia; 

t h i s h o l d s t r u e on the Goose I s l a n d group as w e l l . 

The Rocky Sea Shore 

As p r e v i o u s l y i n d i c a t e d rocky sea shore forms a l a r g e 

p a r t o f the o u t e r s h o r e l i n e o f the Goose I s l a n d group ( F i g s . 

2,15,16). 

The margin o f rock between the sea and the f o r e s t i s 

g e n e r a l l y narrow and p r e c i p i t o u s , seldom exceeding twenty or 

t h i r t y f e e t i n width. 



FIGURES' 15 and 16. - T y p i c a l R o c k y S e a S h o r e 
o n Goose I s l a n d , B. C. 1948. 
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The v e g e t a t i o n i s sparse, P o t e n t i l l a v i l l o s a dominating, 

with F r a g a r i a c h i l o e n s i s a l s o p r e s e n t . Here and t h e r e an 

o c c a s i o n a l t w i s t e d spruce h e l p s break the monotony o f l i c h e n 

e n c r u s t e d rock. Nearer the f o r e s t edge, where t h e r e i s 

s h e l t e r and an accumulation o f s o i l i n the c r e v i c e s , such 

p l a n t s as T e l l i m a g r a n d ! f l o r a . Montia sarmentosa, T r i e n t a l i s  
SP»> E r i g e r o n s a l s u g i n o s u s , Barbarea v u l g a r i s , and C a s t i l l e j a 

sp. are found. 

The percentage composition o f f l o r a on the rocky sea 

shore o f the Goose I s l a n d s i s not presented here. 

The f l o r a l a n a l y s es o f the f o r e g o i n g h a b i t a t s was con

ducted i n J u l y at the approximate mean o f the f o u r months 

spent upon the i s l a n d s . I n consequence some e a r l i e r and l a t e r 

appearing v a r i e t i e s o f p l a n t s were gone or had not appeared 

when the work was being conducted. These o f course, do not 

appear i n the p l o t r e s u l t s . I n a d d i t i o n , some o f the l e s s 

abundant p l a n t s d i d not chance to f a l l w i t h i n a p l o t . Time 

d i d not permit the continued running o f p l o t s u n t i l every 

p o s s i b l e v a r i e t y was repres e n t e d , as had been planned, but a 

f a i r l y r e p r e s e n t a t i v e c o l l e c t i o n was made i n May and June. 

. I do not m a i n t a i n t h a t the c o l l e c t i o n of p l a n t s i s com

p l e t e * but I do f e e l t h a t the work here presented has 

accomplished i t s i n t e n d e d o b j e c t i v e , , i n t h a t i t g i v e s an 

i n d i c a t i o n o f the type, d i v e r s i f i c a t i o n and, i n most cases, 

the r e l a t i v e abundance o f the c h a r a c t e r i s t i c f l o r a on the 

v a r i o u s h a b i t a t s d i s c u s s e d . 

The p l a n t c o l l e c t i o n from the Goose I s l a n d s i s housed 



FIGURES 17 and 18 . - Boulder Beach between 
Goose and G o s l i n g I s l a n d , B. G. 1948. 
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a t the P r o v i n c i a l Museum i n V i c t o r i a , B.C. 

The marine f l o r a o f the sandy sea beach, boulder beach, 

coa s t l i t t o r a l and p e l a g i c waters, being beyond the scope o f 

t h i s paper, i s not presented h e r e . 

Boulder Beach 

The boulder beach o c c u r r i n g upon the group I s l o c a t e d 

f o r the main p a r t between the south end o f Goose and the n o r t h 

end o f G o s l i n g I s l a n d . A c o n s i d e r a b l e s t r e t c h i s l o c a t e d on 

the west coast o f Goose I s l a n d , w h i l e s h o r t s t r e t c h e s l i e 

between G o s l i n g , Snipe and G u l l I s l a n d s (Figs.14,17,18). 

Sandy Sea Beach and T i d a l Mud F l a t 

F i g s . 2, 19 and 20 i l l u s t r a t e the extent o f these 

h a b i t a t s on the group. A l l expanses shown are t r u e sandy 

beaches except p o r t i o n s o f the lagoon. Here there i s a 

c o n s i d e r a b l e amount of s o f t mud ( F i g s . 2, 21, 22) o c c u r r i n g 

along the c e n t r a l d e p r essions and g e n e r a l l y mixed with the 

sand on the f l a t s at the head. The a r e a here appears to be 

In a stage between t i d a l mud f l a t and sandy sea beach w i t h 

sand predominating. 

MAMMALIAN POPULATIONS  

D i s c u s s i o n o f Methods, Procedures.and A p p l i c a t i o n 

I t i s g e n e r a l l y conceded t h a t up t o , and i n c l u d i n g the 

present time no s a t i s f a c t o r y methods o f a c c u r a t e l y measuring 

per u n i t d e n s i t i e s o f smal l mammals has been d e v i s e d . 

V a r i o u s workers, D i c e , B l a i r , B o l e , S t i c k l e , and many 

ot h e r s have devoted much time to the s u b j e c t . The c o n f l i c t 

i n g nature o f the r e s u l t s o b t a i n e d by these workers i n the 



FIGURES 19 and 20. - Sandy Sea Beach on 
Goose I s l a n d , B. C. 1948. 





use of the snap t r a p and the l i v e t r a p quadrat have c a s t 

s e r i o u s doubts upon the v a l i d i t y o f e i t h e r method. Many 

c o n t r i b u t i o n s p u b l i s h e d have accomplished v a l u a b l e o b j e c t i v e s 

i n p o i n t i n g out the p i t f a l l s and d i f f i c u l t i e s encountered i n 

the censuring o f s m a l l mammal p o p u l a t i o n s ( D i c e , 1958). 

S t i c k l e (1947), i n an e x p e r i m e n t a l comparison of the two 

methods a r r i v e d a t the c o n c l u s i o n t h a t l i v e t r a p p i n g , mark 

and r e l e a s e , y i e l d s more a c c u r a t e f i g u r e s than does snap 

t r a p p i n g . She i n d i c a t e s t h a t the l a t t e r method r e s u l t s i n 

p o p u l a t i o n f i g u r e s three times as great as those obtained by 

the l i v e t r a p procedure. The experiment, i n t h i s r e s p e c t , 

i n d i c a t e d a l s o t h a t the use of l i v e t r a p s a p p r e c i a b l y 

shortened the range o f o p e r a t i o n s o f the mice on the quadrat 

i n q u e s t i o n . When the l i v e t r a p s were removed from a l a r g e 

quadratand a s m a l l e r c e n t r a l a r e a o f t h a t quadrat snap 

trapped, i t was r e v e a l e d t h a t the p r e v i o u s l y marked mice had 

come from d i s t a n c e s g r e a t e r than the c a l c u l a t e d range based 

on the l i v e t r a p d a t a . I n view o f the f a c t t h a t per u n i t 

d e n s i t i e s a r r i v e d at by the l i v e t r a p methods are based upon 

t h i s c a l c u l a t e d range, the r e s u l t s so obtained must be 

regarded as q u e s t i o n a b l e approximations with a tendency to 

i n d i c a t e fewer animals per u n i t area than a c t u a l l y occur. 

When la r g e . q u a d r a t s are used i t i s probable t h a t e r r o r s o f 

e x a g g e r a t i o n r e s u l t i n g from snap t r a p procedures are no more 

e x t e n s i v e i n one d i r e c t i o n than those r e s u l t i n g from l i v e 

t r a p methods are In another. The u t i l i z a t i o n o f both 

methods combined, may y i e l d a c a l c u l a t e d mean r e p r e s e n t i n g 



F I G U R E S 21 and 22 - S a n d y S e a B e a c h i n L a g o o n 
o n Goose I s l a n d , B. C. - N o t e wet a r e a s i n 
b a c k g r o u n d d e m a r k i n g a r e a s o f t i d a l mud f l a t . 
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more t r u t h f u l figures than does the sole use of either one. 

When smaller quadrats are used, i n which the l i n e a r 

ranges of the mice i n question are undoubtedly greater than 

the dimensions of those quadrats, i t i s obvious that per 

unit area density estimates based s o l e l y on the area 

covered by traps w i l l r e s u l t i n exaggerated figures.. Some 

correction then, must be made to compensate for that part 

of the rangesof the mice which chance to l i e outside of the 

plot upon which they were taken. Such was the case i n the 

work conducted on the Goose Islands. In consequence, the 

unit area density figures presented here are open to 

question and are presented only as points of i n t e r e s t and 

comparison to. the percentage calculations upon which the 

r e l a t i v e abundance of small mammals i s based i n t h i s paper. 

P o t e n t i a l l y the l i v e trap method,v,has greater p o s s i b i l i 

t i e s than has snap trapping. The l a t t e r method k i l l s the 

mice as they are taken and consequently the c a l c u l a t i o n of 

in d i v i d u a l ranges i s impossible. The removal of a number 

of animals from a given area also gives r i s e to sources of 

error. 

The major objection to the use of l i v e traps i n thi s 

type of research i s the influence which these traps exert 

upon the range of i n d i v i d u a l mice. Several methods of 

eliminating t h i s e f f e c t have been suggested. B a s i c a l l y a l l 

of the methods operate on the same p r i n c i p l e , that of closing 

a trap or group of traps on a quadrat or adjacent quatrats 

thus allowing the mice to wander further a f i e l d and into 
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t r a p s they otherwise would not have v i s i t e d . Most o f these 

methods i n v o l v e a l a r g e number o f t r a p s and subsequent man 

hours. I n a d d i t i o n the ranges a r r i v e d a t w i l l s t i l l remain 

d i r e c t l y p r o p o r t i o n a l to the spacing o f the t r a p s as long as 

a set p a t t e r n i s used. F o r these reasons and o t h e r s , they are 

i m p r a c t i c a l . I t Is g e n e r a l l y acknowledged t h a t seasonal 

movements and other v a r i a b l e f a c t o r s a f f e c t i n g mammalian 

po p u l a t i o n s n e c e s s i t a t e the completion o f an i n v e s t i g a t i o n 

w i t h i n a s h o r t space o f time. 

A l i v e t r a p method employing an expanding quadrat and 

p o s s i b l y i n v o l v i n g r e l a t i v e l y fewer t r a p s has been p o s t u l a t e d 

by Cowan (1949, P e r s . Comm.). Beginning at a c e n t r a l area o f 

s u i t a b l e dimension i n a g i v e n h a b i t a t , a number of l i v e t r a p s 

are set i n c l o s e p r o x i m i t y . The mice taken are marked and 

r e l e a s e d and on succeeding n i g h t s the t r a p s are set f u r t h e r 

and f u r t h e r from the c e n t r a l a r e a . E v e n t u a l l y a p o i n t or 

p o i n t s should be reached at which the o r i g i n a l l y marked 

animals are no l o n g e r being taken. Howard (1949) has 

suggested a s i m i l a r method, i n which, s t a t e d g e n e r a l l y , the 

t r a p s are l i f t e d from the c e n t r a l a r e a a f t e r a s u f f i c i e n t 

number o f animals have been marked and r e l e a s e d . A p e r i p h e r a l 

l i n e o f t r a p s i s then s e t around the c e n t r a l area a t a d i s 

tance g r e a t e r than the expected range o f the i n d i v i d u a l s o f 

the s p e c i e s i n q u e s t i o n . On succeeding n i g h t s t h i s l i n e o f 

t r a p s i s moved c l o s e r to the c e n t r a l area u n t i l marked mice 

are being retaken. 

I n dense cover types where a s h o r t c r u i s i n g range may be 

expected these methods may w e l l prove e f f e c t i v e . a n d y i e l d data 



f r o m w h i c h p e r u n i t a r e a d e n s i t i e s c a n he c a l c u l a t e d w i t h 

r e a s o n a b l e a c c u r a c y . I n o p e n c o v e r t y p e s , h o w e v e r , t h e y may 

n e c e s s i t a t e t h e u s e o f f a r t o o many t r a p s . U n t i l t h e y h a v e 

b e e n s u b j e c t e d t o f i e l d t r i a l s t h e i r p r a c t i c a b i l i t y a n d 

a c c u r a c y r e m a i n unknown. 

I n t h e p r e s e n t s t u d y s n a p t r a p s o n l y w e re a v a i l a b l e . 

T h e s e I u t i l i z e d t o t h e b e s t o f my a b i l i t y f u l l y r e a l i z i n g 

t h e l i m i t a t i o n s i m p o s e d by v a r i a b l e f a c t o r s and by t h e i n 

a d e q u a c i e s o f t h e a v a i l a b l e e q u i p m e n t . 

The t h r e e s p e c i e s s t u d i e d b y u s e o f s n a p t r a p q u a d r a t 

r e p r e s e n t e d t h e o n l y t e r r e s t r i a l mammals f o u n d o c c u p y i n g 

t h e Goose I s l a n d s ( a p a r t f r o m b a t s ) . T h e s e a n i m a l s a r e 

P e r o m y s c u s m a n i c u l a t u s , M l c r o t u s l o n g i c a u d u s a n d S o r e x 

o b s c u r u s . 

I n v e s t i g a t i o n s b y q u a d r a t w e r e c o n f i n e d t o t h e m a i n 

i s l a n d ( F i g . 2 3 ) and commenced o n May 2 2 , t e r m i n a t i n g o n J u n e 

7 when t h e f i r s t y o u n g M i c r o t u s w e re o b s e r v e d r u n n i n g . 

F o u r q u a d r a t s , 70 y a r d s l o n g b y 2 0 y a r d s w i d e , w e r e r u n 

f o r t h r e e c o n s e c u t i v e d a y s a n d n i g h t s i n e a c h o f t h e f o u r 

h a b i t a t s o c c u p i e d b y t h e s e mammals.m E a c h q u a d r a t c o n t a i n e d 

3 9 t r a p s b a i t e d w i t h w a l n u t a n d s e t a t f i v e y a r d i n t e r v a l s 

i n l i n e s o f t h r e e r u n n i n g t r a n s v e r s e l y . T h i r t e e n s u c h l i n e s 

c o n s t i t u t e d t h e c omplement f o r e a c h q u a d r a t . A l l t r a p s w e r e 

s e t i n n i c h e s deemed m o s t l i k e l y t o c a t c h m i c e w h i l e s t i l l 

c o n f o r m i n g t o t h e f i v e y a r d i n t e r v a l . No t r a p was s e t w i t h i n 

f i v e y a r d s o f t h e o u t e r m a r g i n o f t h e q u a d r a t i n w h i c h i t was 

p l a c e d . The m a r g i n f o r m e d by t h i s f i v e y a r d s t r i p when c o n 

s i d e r e d i n p e r a c r e c a l c u l a t i o n s , f i g u r a t i v e l y d i s p e r s e s t h e 



FIGURE 23. ~ Location of Mammal Quadrats on 
Goose Island* - Numbers 1,2,3,4, coniferous 
forest; numbers 5 ,6 ,7 ,8 , muskeg; numbers 9. 
10,11,12, beach debris; numbers 13,14,15,16, 
meadow© 
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animals taken, over an area l e s s , by 400 square yards> than i .-r 

t h r e e times the area a c t u a l l y enclosed by t r a p s . T h i s area 

i s a r b i t r a r y and based on an expected e x a g g e r a t i o n o f r o u g h l y 

t h r e e times the per acre d e n s i t y f i g u r e t h a t would have 

r e s u l t e d had l i v e t r a p s been used. The 400 square y a r d 

d i f f e r e n c e i s regarded as compensatory f o r the range sh o r t e n 

i n g e f f e c t o f the h y p o t h e t i c a l l i v e t r a p s . The standard 

quadrat used on Goose I s l a n d i s d i a g r a m m a t i c a l l y i l l u s t r a t e d 

i n F i g . 24. I n c a l c u l a t i o n o f per acre d e n s i t i e s , the t o t a l 

number o f i n d i v i d u a l s taken i n a g i v e n h a b i t a t i n three n i g h t s 

o f t r a p p i n g on f o u r standard p l o t s was c o n s i d e r e d . For ex

ample, Peromyscus taken i n a l l beach d e b r i s p l o t s t o t a l l e d 

65 o f both sexes. The t o t a l a r e a enclosed by f o u r p l o t s = 

70x20x4s 5600 square y a r d s . There are 4840 square yards i n 
o 

one a c r e . The c a l c u l a t e d d e n s i t y s 4840 x 65= 56.1. One 
6600 

acre o f beach d e b r i s h a b i t a t then, i s c o n s i d e r e d to be 

u t i l i z e d by an estimated 56 Peromyscus. S i m i l a r c a l c u l a t i o n s 

were u t i l i z e d f o r each s p e c i e s i n each h a b i t a t . 

I wish to s t r e s s again, a t t h i s p o i n t , t h a t the d e n s i t y 

f i g u r e s so c a l c u l a t e d are p r e s e n t e d as a b a s i s f o r comparison 

and i n t e r e s t o n l y . The d i s c u s s i o n s are based upon the number 

o f i n d i v i d u a l s o f a s p e c i e s taken i n the d i f f e r e n t h a b i t a t s 

by a constant, unbiased t r a p p i n g procedure. The r e s u l t s are 

presented i n percentage and the raw data have been t r e a t e d 

by a n a l y s i s o f v a r i a n c e (Snedecor, 1958). Taken at the .01 

l e v e l o f p r o b a b i l i t y i t has been i n d i c a t e d t h a t : — 

1. The observed d i f f e r e n c e s i n the t o t a l number o f i n d i v i d u a l s 

o f a l l s p e c i e s cannot be a s c r i b e d to chance. I n other words 



FIGURE 24. - S t a n d a r d T r a p p i n g Q u a d r a t 
u s e d o n G o o se I s l a n d . 
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the p r o d u c t i v i t y o f the v a r i o u s h a b i t a t s i n r e l a t i o n to a l l 

s p e c i e s d i f f e r s due to some product o f the habitats.2.The 

d i f f e r e n c e s observed i n the number of i n d i v i d u a l s o f d i f f e r e n t 

s p e c i e s taken i n d i f f e r e n t quadrats cannot be a s c r i b e d to 

chance, but suggests t h a t some s p e c i e s "do b e t t e r " than o t h e r s 

i n d i f f e r e n t quadrats. 3. That one sp e c i e s does b e t t e r i n 

one h a b i t a t than i t does i n another. Consequently, the 

observed d i s t r i b u t i o n o f i n d i v i d u a l s o f d i f f e r e n t s p e c i e s 

f o r s p e c i f i c h a b i t a t types i s not due to chance, but to 

i n t r i n s i c c h a r a c t e r i s t i c s o f e i t h e r the s p e c i e s , the h a b i t a t , 

or both. 

A source o f e r r o r o f course, s t i l l e x i s t s i n p o s s i b l e 

d i f f e r e n t i a l wandering o f i n d i v i d u a l s o f a g i v e n species i n 

d i f f e r e n t h a b i t a t s . I t i s assumed from the t r a p p i n g r e s u l t s 

o b t a i n e d that t h i s c o n s t i t u t e s f o r p r a c t i c a l purposes, a 

n e g l i g i b l e f a c t o r c o n t r i b u t i n g to the r e l a t i v e d i s t r i b u t i o n s 

observed here. 

F i v e s m a l l i s l e t s were trapped o f f i n an attempt to 

measure the r e l i a b i l i t y o f the quadrat methods u t i l i z e d i n 

a r r i v i n g a t per acre d e n s i t i e s on the main i s l a n d . 

I s l e t s were s e l e c t e d which bore h a b i t a t s comparable to 

those on the main i s l a n d and which were s m a l l enough to be 

completely covered by the t r a p s a v a i l a b l e . U n f o r t u n a t e l y two 

of the i s l e t s f i r s t s e l e c t e d were so trampled by o p e r a t o r s 

s e t t i n g t r a p s t h a t no v a l i d r e s u l t s were o b t a i n e d . Another 

i s l e t w h i le b e a r i n g o l d s i g n , y i e l d e d no mice or shrews when 

trapped. The f o u r t h bore no s i g n and subsequent t r a p p i n g 



45-

proved that i t was u n i n h a b i t e d by small mammals. The 

remaining i s l e t bore no beach d e b r i s and harbored no 

Mic r o t u s . I n a d d i t i o n the meadow, muskeg, and c o n i f e r o u s 

f o r e s t present were not l a i d out i n d i s t i n c t p a t t e r n s as 

they were on Goose i s l a n d p r o p e r . I n a l l a measured 5600 

square yards c o n s t i t u t e d i t s t o t a l area. F i f t y percent o f 

t h i s was i n sparse spruce-hemlock f o r e s t w i t h a sub climax 

o f G a u l t h e r i a . T h i r t y percent was i n muskeg, r e p r e s e n t e d by 

a s t r i p along the east shore which was ve g e t a t e d predominantly 

by sphagnum moss and ledum. Two small headlands a t the n o r t h 

and south were covered by Calamogrostis which a l s o bordered 

the ledum stand a t the sea thus r e p r e s e n t i n g approximately 

20 percent o f the t o t a l area as meadow h a b i t a t . 

The i s l e t was w e l l i s o l a t e d by approximately 400 yards 

o f sandy sea beach to the west, and by a deep rocky gorge 

about 30 yards i n width on the e a s t . Large expanses o f sandy 

sea beach to the n o r t h and deep water to the south completed 

the i s o l a t i o n . The gorge and sandy sea beach were inundated 

at a l l times except during p e r i o d s o f extremely low t i d e . 

An untrapped headland at the southern e x t r e m i t y was 

e f f e c t i v e l y b l o c k e d by a b u f f e r l i n e o f t r a p s c o v e r i n g a 

neck o f l a n d about 30 f e e t i n width. Traps were arranged t o 

i n d i c a t e the d i r e c t i o n o f t r a v e l o f any s m a l l mammal caught 

c r o s s i n g the l i n e . 

The i s l e t was s a t u r a t e d by t r a p s spaced at f i v e y a r d 

i n t e r v a l s and t r a p p i n g was continued f o r a twelve day p e r i o d 

which commenced June 9 and was terminated June 20. No 
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animals were taken a f t e r June 16 and the t o t a l p o p u l a t i o n 

i n h a b i t i n g the area was con s i d e r e d trapped o f f . 

A t o t a l o f t e n Peromyscus was caught r e p r e s e n t e d by 

seven males and t h r e e females. Seven Sorex taken were 

re p r e s e n t e d by f o u r males and thr e e females. S t a t i s t i c a l l y , 

i n both cases t h e r e was no s i g n i f i c a n t preponderance o f 

e i t h e r sex, i n d i c a t i n g i n the case o f Sorex, t h a t p o p u l a t i o n 

dynamics may not have been comparable to those on the main 

i s l a n d . 

The d e n s i t i e s c a l c u l a t e d from the data gathered on the 

i s l e t i n d i c a t e d 13 Peromyscus per ac r e , as compared t o 18 

per acre on the main i s l a n d , and n i n e Sorex per acre as 

compared to 13 on the main I s l a n d . The f i g u r e s f o r the small 

i s l e t may be regarded as reasonably accurate.. I have l i t t l e 

doubt t h a t every s m a l l mammal v u l n e r a b l e to t r a p p i n g was 

caught. I am e q u a l l y c o n f i d e n t t h a t no i n f l u x had taken 

p l a c e . 

The agreement observed between main i s l a n d and i s l e t 

p o p u l a t i o n d e n s i t i e s may j u s t i f y , to some extent, the 

a r b i t r a r y methods u t i l i z e d . i n the areas where an i n f l u x 

from o u t s i d e the p l o t s presented such a grave source o f 

e r r o r . L i m i t e d r e p l i c a t i o n s , d i f f e r e n c e s i n a b s o l u t e sex 

r a t i o s , v a r i e d h a b i t a t d i s p e r s i o n and the strorg p o s s i b i l i t y 

t h a t the unequal s i z e o f the l a n d masses had ex e r t e d d i f f e r e n c 

i n r e a c t i o n imply, however, a need f o r c a u t i o n . 

The data p r e s e n t e d here serve i n d i r e c t i n g a t t e n t i o n to 

the e x i s t i n g p o s s i b i l i t i e s o f t e s t i n g s m a l l mammal census 



methods on B r i t i s h Columbia's c o a s t a l i s l a n d s . 

O u t l i n e o f Mammalian Fauna observed on the Goose I s l a n d s 

The t e r r e s t r i a l mammalian fauna o f the Goose I s l a n d s a t 

the time o f study was r e s t r i c t e d to f i v e s p e c i e s o f s m a l l 

mammals. These were Peromyscus maniculatus, M i c r o t u s  

longicaudus, Sorex" obscurus, L a s i o n y c t e r i s noctivagans and 

Myotis yumanensis. 

That a s p e c i e s of C a s t o r had once i n h a b i t e d the i s l a n d s 

was apparent from evidence i n the form o f dam* s h e l l s and 

c u t t i n g s . No f r e s h s i g n o r l i v e animals was observed. The 

sp e c i e s i s assumed as C a s t o r canadensis. 

Marine mammals recor d e d d u r i n g the time o f study 

Included Balaenoptera p h y s a l u s . Megaptera novaeangliae. 

Phocoehoides d a l l i . Eunetopias jubata, C a l l o r h i n u s 

and Phoca v i t u l i n a . That other s p e c i e s occur i s h i g h l y 

probable but none was observed. 

Marine mammal s t u d i e s were c o n f i n e d to o b s e r v a t i o n s o f . 

date, p l a c e o f occurrence and are presented as such i n t h i s 

paper; no d i s c u s s i o n o f d i s t r i b u t i o n i s presented. For some 

i n e x p l i c a b l e reason, mink and o t t e r a p p a r e n t l y do not occur 

upon the Goose I s l a n d s . No i n d i c a t i o n o f t h e i r presence, 

immediate, o r i n time p a s t was found by our f i e l d p a r t y . 

L o c a l fishermen, t r a p p e r s and Indians s t a t e f l a t l y that they 

have never seen i n d i v i d u a l s o f e i t h e r s p e c i e s on. the i s l a n d s , 

or i n immediately adjacent waters. No r e c o r d e x i s t s i n 

B r i t i s h Columbia Game Department f u r r e t u r n f i l e s (H.Rose, 

Pers.Comm.) and the i s l a n d i s not i n c l u d e d on a r e g i s t e r e d 
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t r a p l i n e as many oth e r c o a s t a l i s l a n d s a r e . 

With the p r o x i m i t y of l a r g e mink p o p u l a t i o n s on the 

Broken I s l a n d s , and Ba r d s w e l l group, and i n l i g h t of 

numerous records o f o t t e r from these n e i g h b o r i n g i s l a n d s , 

I t i s p u z z l i n g Indeed that some record o f occurrence has not 

been made. The Goose I s l a n d s a.re u t i l i z e d by salmon and cod 

fishermen the year 'round and by l o c a l sportsmen i n the f a l l . 

A s c a r c i t y of human observers does not appear to be the 

answer. 

Ample food f o r both s p e c i e s i n the form of craba and 

shore f i s h e s abounds i n the coast l i t t o r a l o f the Goose I s l a n d s . 

DISTRIBUTION OF SPECIES OF MAMMALS OF GOOSE ISLAND  

IN TERMS OF HABITAT OR FLORAL ASSOCIATIONS  

Ca s t o r canadensis 

Beaver p o p u l a t i o n s had a p p a r e n t l y been r e s t r i c t e d to the 

mature c o n i f e r o u s f o r e s t and muskeg h a b i t a t s where s u f f i c i e n t 

water was a v a i l a b l e . No evidence was found i n other h a b i t a t s . 

R i v u l e t s bordered by grasses and I n t r u d i n g into the c o n i f e r o u s 

f o r e s t from the meadows of the lagoon were dammed a t the f o r e s t 

edge. 

L a s l o n y c t e r l s noctlvagans 

Few o b s e r v a t i o n s were recorded f o r s i l v e r - h a i r e d bats on 

Goose I s l a n d . In a l l cases t h i s s p e c i e s was seen o n l y i n 

the immediate v i c i n i t y of the upper mature c o n i f e r o u s canopy. 

Mature c o n i f e r o u s f o r e s t a f f o r d e d the onl y a v a i l a b l e r o o s t i n g 

s i t e s f o r sp e c i e s of bats on these i s l a n d s . 
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Myotis yumanensis 
This small species of bat was observed f o r the most part 

i n the immediate v i c i n i t y of the coniferous f o r e s t . On 
se v e r a l occasions however i t was seen f o r a g i n g over the coast 
l i t t o r a l , sandy sea beach and meadowr h a b i t a t s . 
Peromyscus maniculatus 

Peromyscus were found occupying every h a b i t a t bearing 
cover which occurred upon the Goose I s l a n d s . I n d i v i d u a l s of 
t h i s species were more evenly d i s t r i b u t e d throughout the 
h a b i t a t s than were Microtus and Sorex. Of the 136 adu l t 
Peromyscus taken i n the course of the quadrat works 46.79 
percent were caught i n beach d e b r i s , 25.5 percent were taken 
i n the coniferous f o r e s t , 17.38 percent i n the muskeg and 
10.29 percent i n the meadow ( F i g . 2 5 ) . 

C a l c u l a t e d per acre d e n s i t y estimates f o r t h i s species 
based on the methods p r e v i o u s l y discussed are as f o l l o w s : — 
Beach d e b r i s , 56; mature coniferous f o r e s t , 25; muskeg, 18; 
and meadow h a b i t a t , 12. 
Microtus longicaudus 

M i c r o t u s were taken i n a l l vegetated h a b i t a t s w i t h a 
strong preference f o r meadow i n d i c a t e d . T h i r t y a d u l t 
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animals taken were d i s t r i b u t e d as f o l l o w s : — 13.33 percent i n 

beach d e b r i s , 06.67 percent i n c o n i f e r o u s f o r e s t , 10 percent 

i n musket and 70 percent i n the meadow h a b i t a t ( F i g . 25 ) . 

Per acre d e n s i t i e s o f t h i s s p e c i e s were estimated a t 

4 i n beach d e b r i s , 2 i n the mature c o n i f e r o u s f o r e s t , 3 i n 

the muskeg, and 18 i n the meadow h a b i t a t . 

Sorex obscurus 

Sorex were a l s o caught i n every h a b i t a t b e a r i n g vege

t a t i o n . F i f t y a d u l t animals were taken on the quadrats: 

27.78 percent o f these were i n beach d e b r i s , 11.11 percent i n 

the mature c o n i f e r o u s f o r e s t , 11.11 percent i n the muskeg, 

and 50.00 per c e n t i n the meadow h a b i t a t ( F i g . 2 5 ) . 

C a l c u l a t e d d e n s i t y estimates i n d i c a t e d 13 Sorex per 

acre i n the beach d e b r i s , 5 i n the mature c o n i f e r o u s forest', 

5 i n the muskeg, and 23 i n the meadow h a b i t a t . 

B alaenoptera physalus 

S i x fin*»back whales were observed, the f i r s t on May 30* 

Two were observed together on June 13, one on June 15, and 

two a t widely separated p o i n t s on June 26. 

The animals observed on May 30 and June 15 were i n the 

l i t t o r a l waters o f Goose I s l a n d , the remainder were observed 

i n p e l a g i c waters approximately 14 m i l e s to the-west.at the 

edge o f a shallow area termed t h e Goose I s l a n d banks. 

Megaptera novaeangllae 

One humpback whale was observed i n coa s t l i t t o r a l waters 

on J u l y 31. 

Phocoenoides d a l l i 

D a l l ' s p o r p o i s e was f i r s t observed on June 25. P r i o r to 



FIGURE 25. - R e l a t i v e Abundance of Small 

Mammals i n Four H a b i t a t Types on Goose 

I s l a n d B.C.,Summer,19^8. 
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that date none had been seen despite a constant v i g i l 
maintained i n view of collecting specimens. One June 26, 
a school of eight was seen i n the l i t t o r a l waters on the 
east side of Goose Island. From July 8 u n t i l we l e f t the 
islands at the end of August, several schools, numbering from 
three to twenty individuals occurred almost daily in Queen's 
Sound. 

These animals remained close to the east side of the 
Goose Islands i n the early and mid morning period. At this 
time -they appeared playful and disported readily in close 
proximity to the prow of the boat. Later i n the day, the 
schools appeared to break up and proceeded to the central 
part of the sound. At this time they generally avoided the 
boat and were more d i f f i c u l t to approach. 

Advantage was taken of these habits i n securing specimens 

and photographs. 
Despite comparable time spent i n pelagic waters only 

one occurrence was recorded for the species i n that habitat. 
A school comprised of eight individuals was observed 18 
miles to the south of Goose Island in an area termed the 
South bank. A l l other observations were made i n coast 
l i t t o r a l waters. No animal of the 140 Dall's porpoise 
recorded i n the course of this work differed i n size to the 
extent that i t could have been placed i n a separate age class. 
That i s to say, the animals observed were apparently a l l 
adults. 
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Eumetopias j u b a t a 

Four sea l i o n s observed i n the coast l i t t o r a l waters o f 

Goose I s l a n d i n May were p r o b a b l y wandering animals from 

nearby W h i t e f l i f f r e e f vrtiere a rookery h a r b o r i n g bet?/een 30 

and 40 i n d i v i d u a l s i s s i t u a t e d . A s i n g l e o b s e r v a t i o n of the 

sp e c i e s i n p e l a g i c waters was made on June 26 a t the south 

bank. T h i s animal> a l a r g e b u l l , was robbing cohoe salmon . 

from t r o l l i n g gear o f fishermen o p e r a t i n g i n the area. 

C a l l o r h l n u s u r s i n a 

Two s m a l l female f u r s e a l s were seen on May 18. One 

animal was observed i n p e l a g i c waters approximately 18 m i l e s 

south west o f Goose I s l a n d . T h i s i n d i v i d u a l was swimming 

a c t i v e l y and appeared to be m i g r a t i n g . The second obser

v a t i o n was made i n coast l i t t o r a l waters, where an animal 

was seen r e s t i n g on the water approximately two m i l e s west 

of G o s l i n g r o c k s . 

Phoca v i t u l i n a 

A d u l t h a i r s e a l s were p r e s e n t i n the c o a s t l i t t o r a l 

waters o f Goose I s l a n d throughout the p e r i o d o f study. None 

was observed i n p e l a g i c waters. 

A female and two pups were seen i n the lagoon at h i g h 

t i d e on August 11, and a y e a r l i n g female was c o l l e c t e d by 

M a r t i n i n the same area on August 12. The stomach o f t h i s 

specimen c o n t a i n e d the remains o f small f i s h i d e n t i f i e d as a 

sp e c i e s o f perch. 
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GENERAL DISCUSSION OF THE OBSERVED DISTRIBUTION 

OF TERRESTRIAL MAMMALS UPON THE GOOSE ISLANDS 

Castor canadenaia 

A s e r i e s of a n c i e n t washed out beaver dams was found on 

the weat c e n t r a l muakega of the i s l a n d . These had, a t one 

time, blocked the r i v u l e t s connecting v a r i o u s pot h o l e s to a 

considerafcle extent, a p p a r e n t l y forming bodies of r e l a t i v e l y 

shallow water to supply the needs of the specie a. 

A l o n g the eaatern 8hores of the lagoon, the atreams d r a i n 

i n g the muskeg and paasing through the c o n i f e r o u s f o r e s t had 

been dammed forming' s e v e r a l s m a l l , deep beaver ponda i n the 

c o n i f e r o u s f o r e s t . U n l i k e the dams of the muskeg, the c o a s t a l 

s t r u c t u r e s have withatood the ravages of time, due p r o b a b l y to 

the more s u b s t a n t i a l m a t e r i a l s a v a i l a b l e f o r t h e i r c o n s t r u c t i o n 

i n t h i s h a b i t a t , o r perhap8, to a l a t e r p e r i o d of occupancy. 

I t was Impossible to determine a c c u r a t e l y to what extent 

these animals were d i s t r i b u t e d i n the two h a b i t a t s o c c u p i e d . 

A l i m i t e d number of s u i t a b l e dam site8 e x i s t e d i n the c o n i f -

eroua f r i n g e . The c e n t r a l muskega probably presented a l a r g e r 

area of sub o p t i m a l range, and. may a t one time have supported 

a w i d e l y d i a p e r s e d p o p u l a t i o n of c o n s i d e r a b l e s i z e . I n d l v i d -

u a l a of such a p o p u l a t i o n would have been f o r c e d to f o r a g e 

some d i a t a n c e f o r the hemlock, red cedar and jack pine which 

compriaed t h e i r c h i e f aources of food Judging from the c u t t i n g s 

observed. 

The c o n i f e r o u s h a b i t a t u t i l i z e d appeara to have been the . 

more n e a r l y optimal range f o r t h i s s p e c i e s upon the Gooae 

I a l a n d a . 
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F o o d was a v a i l a b l e c l o s e r a t h a n d , e s c a p e f a c i l i t i e s w e r e 

p r o b a b l y e n h a n c e d by d e e p e r w a t e r s . The dams w e r e more 

s u b s t a n t i a l and p r o b a b l y l e s s s u b j e c t t o "wash o u t s " t h a n 

t h o s e o n t h e muskeg a p p e a r e d t o b e . F rom t h e e v i d e n c e i t 

a p p e a r e d t h a t t h e s i t e s a t t h e c o n i f e r o u s f o r e s t edge h a d 

b e e n o c c u p i e d more r e c e n t l y t h a n h a d t h o s e o f t h e i n t e r i o r , 

i n d i c a t i n g p e r h a p s , t h a t t h e s p e c i e s h a d made t h e i r l a s t 

s t a n d i n t h i s h a b i t a t . 

F a c t o r s l e a d i n g t o t h e d i s a p p e a r a n c e o f b e a v e r f r o m t h e 

Goose I s l a n d s p r e s e n t a p r o b l e m t h a t may n e v e r be f u l l y 

s o l v e d . I n t h e l a c k o f w i l l o w , p o p l a r a n d o t h e r c o n v e n t i o n a l 

b e a v e r foods, i t may b e a r g u e d t h a t t h e h a b i t a t s o c c u p i e d do 

n o t r e p r e s e n t a d e q u a t e b e a v e r r a n g e . The p r e c a r i o u s t e n u r e 

o f a s p e c i e s on m a r g i n a l r a n g e n e e d n o t be e l a b o r a t e d h e r e . 

B u f f i c e : i t t o s a y . t h a t s u c h ' p o p u l a t i o n s a r e more v u l n e r a b l e 

t o a c a t a s t r o p h e o f c l i m a t i c o r b i o l o g i c a l n a t u r e t h a n a r e 

t h o s e i n h a b i t i n g o p t i m a l r a n g e . 

B e a v e r s i g n , t o a g r e a t e r e x t e n t t h a n was f o u n d u p o n t h e 

Goose I s l a n d s h a s b e e n o b s e r v e d o n many of t h e c o a s t a l 

i s l a n d s . M a r t i n a n d m y s e l f f o u n d c o n s i d e r a b l e - f r e s h " , a n d o l d 

sign on P r i n c e s s Soyal, H u n t e r a n d o t h e r i s l a n d s i n 1948. I n 

1936 H . M . L a i n g and m y s e l f f o u n d e v i d e n c e o f s t i l l e x t a n t 

p o p u l a t i o n s o n C a l v e r t I s l a n d , a s did). McCabe (1948). The 

a b u n d a n c e o f s i g n p r e s e n t s two p o s s i b i l i t i e s ; f i r s t t h a t a 

l a r g e p o p u l a t i o n o n c e e x i s t e d on o p t i m a l o r n e a r o p t i m a l 

r a n g e r e p r e s e n t e d b y t h e h a b i t a t s o n t h e s e I s l a n d s , and 

s e c o n d , t h a t t h e s e h a b i t a t s r e p r e s e n t m a r g i n a l r a n g e o c c u p i e d 
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b y s m a l l p o p u l a t i o n s w h i c h a r e f o r c e d t o r e - e s t a b l i s h o v e r 

p e r i o d s o f t i m e , l e a v i n g i n t h e i r wake a n a b u n d a n c e o f 

l a s t i n g s i g n . t h a t - i s d i f f i c u l t t o age a c c u r a t e l y . I n t h e s e 

r e s p e c t s , u n t i l a n a d e q u a t e s t u d y h a s b e e n made, I am 

I n c l i n e d t o a g r e e w i t h M c C a b e a n d t o r e g a r d t h e c o a s t a l 

i s l a n d s o n t h e w h o l e a s m a r g i n a l r a n g e f o r b e a v e r . 

T h i s m a r g i n a l c o n c e p t h o l d s t r u e e s p e c i a l l y f o r t h e 

Goose I s l a n d s , w h e r e a r e a , f r e s h w a t e r a nd d e c i d u o u s g r o w t h 

a r e much more l i m i t e d t h a n o n t h e i n n e r i s l a n d s . 

Man may h a v e b e e n i n s t r u m e n t a l , d i r e c t l y o r i n d i r e c t l y , 

i n t h e d i s a p p e a r a n c e o f b e a v e r f r o m t h e Goose I s l a n d s . A b o u t 

1904 when M r . Max Loh'brunner ( 1 9 4 8 , P e r s . Comm.) f i r s t 

v i s i t e d t h e i s l a n d s , h e o b s e r v e d a number o f e m a c i a t e d d o g s 

d i g g i n g f o r c l a m s o n a b e a c h a t l o w t i d e . I n h i s o p i n i o n 

t h e s e a n i m a l s w e r e i n t h e f i n a l s t a g e s o f s t a r v a t i o n ; r i b s 

s h o w i n g , t h e i r f e e t t o r n a n d b l e e d i n g , t h e a n i m a l s w e r e 

r e p o r t e d t o h a v e a n a i r o f d e s p e r a t i o n a b o u t them. T h e y h a d , 

a p p a r e n t l y , b e e n a b a n d o n e d o n t h e i s l a n d s b y I n d i a n s who 

come a n n u a l l y t o f i s h i n s u r r o u n d i n g w a t e r s . C e r t a i n l y i t 

c a n be i n f e r r e d t h a t b e a v e r w o u l d r a t e ' m o r e h i g h l y t o a 

s t a r v i n g dog t h a n w o u l d c l a m s . I n l i g h t o f t h e l i m i t e d 

e s c a p e f a c i l i t i e s a n d r e s t r i c t e d h a b i t a t o n so s m a l l a n 

i s l a n d , i t i s c o n c e i v a b l e t h a t t h e s e c a r n i v o r e s may h a v e b e e n 

a f a c t o r c o n t r i b u t i n g t o t h e d i s a p p e a r a n c e o f b e a v e r t h e r e . 

I n a d d i t i o n i t i s e n t i r e l y p o s s i b l e t h a t some t r a p p e r o r 

t r a p p e r s l o c a t e d t h e b e a v e r a n d s u b s e q u e n t l y t r a p p e d them o f f . 

H e r e a g a i n t h e m a r g i n a l a s p e c t s o f t h e a r e a w o u l d f a c i l i t a t e 
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a n n i h i l a t i o n . 

I n a n y e v e n t , t h e b e a v e r a p p a r e n t l y a r e g o n e , no r e c o r d 

o f a l i v i n g a n i m a l f r o m t h e Goose I s l a n d s a p p e a r s t o e x i s t . 

The l o c a l t r a p p e r s , f i s h e r m e n a n d s p o r t s m e n i n t e r v i e w e d h a v e 

n e v e r s e e n them t h e r e and t h e B.C.Game D e p a r t m e n t h a s no 

r e c o r d s o f t h e i r o c c u r r e n c e . 

F r om Mr . Lohbrunner»s r e p o r t s i t may be s a f e l y assumed 

t h a t b e a v e r o c c u p i e d t h e i s l a n d s some t i m e p r i o r t o 1 9 0 4 . 

Why t h e y h a v e f a i l e d t o r e - e s t a b l i s h t h e m s e l v e s o v e r a 

p e r i o d o f t i m e a p p r o a c h i n g 46 y e a r s m u s t be l e f t t o c o n 

j e c t u r e . I f t h e c o a s t a l i s l a n d s t o t h e e a s t a r e m a r g i n a l 

r a n g e v r t i i c h o n c e f o r c e d a n e x t e n s i v e w a n d e r i n g o f i n d i v i d u a l s 

when p o p u l a t i o n s w e r e u n m o l e s t e d b y man, i t i s p o s s i b l e t h a t 

a u g m e n t e d t r a p p i n g a l o n g t h e m a i n l a n d c o a s t and i n n e r i s l a n d s 

a n n u a l l y r e d u c e s t h e number o f s u r p l u s a n i m a l s , t h u s e l i m i n a t 

i n g a p o s s i b l e p o p u l a t i o n p r e s s u r e t h a t may h a v e l e d t o t h e 

o r i g i n a l o c c u p a n c y a n d a d d i t i o n a l r e s t o c k i n g . On t h e o t h e r 

h a n d t h e o r i g i n a l s t o c k may h a v e a r r i v e d a c c i d e n t l y a n d s u b 

s e q u e n t l y d i s a p p e a r e d due t o s u c h i n a d e q u a c i e s o f t h e e n v i r o n 

ment a s l a n d mass, f o o d , and s o o n . I n t h i s c a s e a n y f u t u r e 

o c c u p a n c y i s l e f t p u r e l y t o c h a n c e , may p o s s i b l y be t e m p o r a r y , 

a n d seems t o f u r n i s h a more p l a u s i b l e e x p l a n a t i o n f o r t h e 

l e n g t h o f t i m e w h i c h h a s e l a p s e d s i n c e b e a v e r l i v e d u p o n t h e 

Goose i s l a n d s . 

L a s i o n y c t e r i s n o c t i v a g a n s 

P o p u l a t i o n s t u d i e s o f L a s i o n y c t e r i s a n d M v o t i s w e r e c o n 

f i n e d t o n i g h t l y o b s e r v a t i o n s and t o some f i e l d c o l l e c t i n g . 
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The s i l v e r - h a i r e d b a t was r e c o r d e d o n l y f i v e t i m e s i n a 

p e r i o d o f a l m o s t c o n t i n u a l n i g h t l y o b s e r v a t i o n s e x t e n d i n g 

f r o m May 23 t o J u l y 2 1 . One s p e c i m e n was t a k e n , a n a d u l t 

m a l e c o l l e c t e d o n J u n e 12 w h i c h c o n s t i t u t e d t h e f i r s t o b 

s e r v a t i o n . F o u r o b s e r v a t i o n s w e r e s u b s e q u e n t l y r e c o r d e d , t h e 

l a s t o n J u n e 3 0 . 

I n a l l c a s e s t h i s s p e c i e s a p p e a r e d e a r l i e r i n t h e 

e v e n i n g t h a n d i d M y o t i s . I t f e d a t a h i g h l e v e l u s u a l l y 

a b o v e t h e u p p e r c a n o p y o f t h e m a t u r e c o n i f e r o u s f o r e s t . The 

o n l y a p p a r e n t f o o d was a s p e c i e s o f s m a l l w h i t e m oth w h i c h 

became a c t i v e i n t h e l a t e a f t e r n o o n . 

The p r e v a i l i n g w e s t e r l y w i n d s t h a t o f t e n b l e w t h r o u g h o u t 

t h e n i g h t d u r i n g t h e summer m o n t h s p r o b a b l y i n f l u e n c e d t h e 

a c t i v i t i e s a n d d i s t r i b u t i o n o f t h i s s p e c i e s a n d may a c c o u n t 

f o r t h e l a c k o f a n a p p r e c i a b l e p o p u l a t i o n u p o n t h e Goose 

I s l a n d s . . 

M y o t i s y u m a n e n s i s 

I n t h e same p e r i o d o f o b s e r v a t i o n m a i n t a i n e d f o r 

L a s i o n y c t e r i s 24 o b s e r v a t i o n s o f t h e L i t t l e b r o w n b a t w e r e 

r e c o r d e d . F i v e s p e c i m e n s w e r e c o l l e c t e d , 4 a d u l t f e m a l e s a n d 

1 i m m a t u r e m a l e . A f e m a l e t a k e n J u n e 1 c a r r i e d a n embryo 

13 mm. i n c r o w n - r u m p m e a s u r e m e n t . M y o t i s were o b s e r v e d j u s t 

o n May 23 and w e r e s t i l l p r e s e n t o n t h e l a s t d a y o f o b s e r - -

v a t i o n s , J u l y 2 1 . 

T h i s s p e c i e s a p p e a r e d l a t e r i n t h e e v e n i n g t h a n d i d 

L a s i o n y c t e r i s . I t f e d g e n e r a l l y b e l o w t h e c a n o p y o f t h e 

c o n i f e r o u s f o r e s t , f l y i n g l o w a l o n g t h e edge o f t h r o u g h 
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c l e a r i n g s i n the t r e e s . On s e v e r a l o c c a s i o n s when no .wind-

p r e v a i l e d I t was observed at d i s t a n c e s up to 150 yards over 

the sea, skimming low over the water and about exposed r e e f s , 

f e e d i n g a p p a r e n t l y upon f l y i n g i n s e c t s o f some k i n d . The 

white moth u t i l i z e d by L a s i o n y c t e r i s was a l s o taken by t h i s 

s p e c i e s . On o t h e r o c c a s i o n s myotis were observed over the 

sandy sea beaches and n e i g h b o u r i n g meadows about the lagoon. 

Compared to the mainland and i n n e r i s l a n d p o p u l a t i o n s 

Myotis was p o o r l y r e p r e s e n t e d upon the Goose I s l a n d s . T h i s 

was probably due to wind e f f e c t as i n the case o f L a s i o n y c t e r i s . 

Myotis p o p u l a t i o n s on Goose I s l a n d however, are a p p a r e n t l y 

much h i g h e r than, those o f the l a r g e r bat. T h i s seems to 

i n d i c a t e t h a t t h i s l i t t l e b a t i s i n f l u e n c e d l e s s by wind than 

i s the h i g h f l y i n g , open f e e d i n g L a s i o n y c t e r i s . The low 

f l y i n g h a b i t coupled vd.th the a b i l i t y or p r e f e r e n c e to hunt 

through the f o r e s t as w e l l as above i t or along the edge, 

probably has an e f f e c t upon the d i s t r i b u t i o n o f t h i s s p e c i e s . 

P r e v i o u s o b s e r v a t i o n s along the coast and c o a s t a l i s l a n d s , 

seem to s u b s t a n t i a t e these c o n c l u s i o n s . Areas a f f e c t e d by 

heavy p r e v a i l i n g winds are I n h a b i t e d by much s m a l l e r popu

l a t i o n s o f bats than are the s h e l t e r e d areas, and species o f 

M y o t i s appear to be much more g e n e r a l l y d i s t r i b u t e d through

out c o a s t a l B r i t i s h Columbia than i s L a s i o n y c t e r i s . 
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Peromyscus manlculatus 

I t i s g e n e r a l l y conceded t h a t males o f t h i s s p e c i e s -and 

c l o s e l y r e l a t e d forms range f a r t h e r i n t h e i r n i g h t l y wander

ings than do females. No methods o f measuring t h i s a l l e g e d 

d i f f e r e n c e was p o s s i b l e , i n t h i s r e s e a r c h . No s i g n i f i c a n t 

d i f f e r e n c e at the .05 l e v e l o f p r o b a b i l i t y was observed i n 

the sex r a t i o o f t o t a l animals trapped. S e v e n t y - f i v e were 

males and 61 were females. I f one i s to accept the g e n e r a l i z 

a t i o n p o s t u l a t e d above,the observed sex r a t i o would i n d i c a t e a 

preponderance o f females. However, the s p e c i e s has never been 

s t u d i e d c r i t i c a l l y i n t h i s r e s p e c t on the B r i t i s h Columbia 

coast where the e c o l o g i c a l c o n d i t i o n s v a r y g r e a t l y from those 

o f e a s t e r n North America, where most o f the Peromyscus s t u d i e s 

have been conducted. I n view o f the f a c t t h a t an i n s i g n i f i c a n t 

preponderance o f males i n the t o t a l c a t c h i s g e n e r a l l y r e f l e c t e d 

i n each h a b i t a t and i n each p l o t w i t h i n these h a b i t a t s , I see 

no a l t e r n a t i v e other than t o accept the f i g u r e s a t f a c e v a l u e 

and to assume t h a t : t h e y r e p r e s e n t the d i s t r i b u t i o n o f sexes 

throughout t h i s s p e c i e s i n a l l h a b i t a t s on the Goose I s l a n d s . 

In o t h e r words, the observed d i f f e r e n c e , a preponderance o f 14 

males, may be regarded as the r e s u l t o f a g r e a t e r range i n the 

male o f the s p e c i e s . S t a t i s t i c a l l y , however, no s i g n i f i c a n c e 

can be a t t a c h e d to t h i s observed d i f f e r e n c e so a balanced sex 

r a t i o i s accepted and regarded as normal f o r p o p u l a t i o n s o f 

Peromyscus maniculatus i n h a b i t i n g the Goose I s l a n d s . 

The apparent p r e f e r e n c e o f t h i s s p e c i e s f o r the beach 

d e b r i s may be a t t r i b u t e d to a number o f e c o l o g i c a l f a c t o r s . 

The beach a f f o r d s a!wide v a r i e t y of foods a t the season t h i s 

study was made. An abundance o f v e g e t a t i v e foods was growing 
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on the h i g h beach. L a t h y r u s , f r o t e n t i l l a and V i c l a 

being u t i l i z e d by Peromyscus. C u t t i n g s ?/ere found about 

which the droppings o f t h i s s p e c i e s were observed; and 

tr a p s s e t i n such p l a c e s i n v a r i a b l y y i e l d e d mice. A d d i t i o n a l 

food i n the form o f amphipods, crabs, l i m p e t s and a h o s t o f 

b e e t l e s and other i n s e c t l i f e was a l s o i n abundance. While 

no d i r e c t evidence i n d i c a t e d the u t i l i z a t i o n o f amphipods 

as food by Peromyscus they do form a p o t e n t i a l supply i n t h i s 

h a b i t a t . Limpet and crab remains were found wherever the 

h a b i t a t f a v o r e d t h e i r occurrence and these may be regarded 

as a r e g u l a r p a r t o f the d i e t o f c o a s t a l Peromyscus. 

The a v a i l a b i l i t y o f dry home s i t e s i s i d e a l on the h i g h 

beach, and while no p r e d a t i o n a p p a r e n t l y e x i s t s , escape 

f a c i l i t i e s i n the maze o f interwoven l o g s may p o s s i b l y have 

f u l f i l l e d some Inherent need of the s p e c i e s here. Dry 

sphagnum i n abundance may have.been u t i l i z e d f o r n e s t i n g 

m a t e r i a l . Most s p e c i e s o f mammals i n d u l g e i n a c t i v i t i e s 

which may be i n t e r p r e t e d as play...._ I b e l i e v e t h i s a c t i v i t y 

i n Peromyscus takes the form o f unimpeded romps over open 

s t r e t c h e s o f ground. Tracks i n the sand and pr e v i o u s ob

s e r v a t i o n s would so i n d i c a t e , at any r a t e . I f t h i s i s t r u e , 

the beach a f f o r d s running grounds o f unsurpassed e x c e l l e n c e . 

T h i s combination o f abundant and v a r i e d food supply, 

a v a i l a b i l i t y o f n e s t i n g s i t e s , m a t e r i a l s , and escape 

f a c i l i t i e s , open ground f o r p l a y coupled with the g e n e r a l 

dryness a t t h i s season,probably accounts f o r the apparent 

p r e f e r e n c e o f Peromyscus maniculatus f o r beach d e b r i s h a b i t a t 
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on the Goose I s l a n d s . 

F r e s h s i g n i n the form o f droppings was v e r y abundant i n 

the beach d e b r i s . Old s i g n was l a c k i n g . Mouse dropping, o f 

course, i n the wet c o a s t a l b e l t , must be w e l l s h e l t e r e d i n 

order to l a s t more than a few hours. The h i g h r e l a t i v e 

humidity w i l l cause d e t e r i o r a t i o n i n a v e r y s h o r t time even 

when such droppings are p r o t e c t e d from d i r e c t r a i n f a l l . 

C a r e f u l examination i n the d r y e r recesses however, sometimes 

r e v e a l droppings -- which, when compared to the more r e c e n t 

m a t e r i a l may o f t e n be i d e n t i f i e d as winter s i g n . When such 

droppings are accompanied by runways, gra s s c u t t i n g s and 

l a s t i n g s i g n o f t h i s n a t u r e i t i s o f t e n p o s s i b l e to s t a t e 

d e f i n i t e l y whether or not the s i g n was made during the. 

p r e v i o u s w i n t e r , ^o winter s i g n was found i n the beach 

d e b r i s h a b i t a t , i n d i c a t i n g t h a t the p o p u l a t i o n present i n 

May and June may w e l l be absent a t other seasons o f the y e a r . 

The abundance o f f r e s h sign- s u b s t a n t i a t e s the t r a p p i n g 

r e s u l t s o b t a i n e d here; Myriads o f f r e s h t r a c k s i n the sand, 

f r e s h droppings and runways o f Peromyscus were much more i n 

evidence than i n the other h a b i t a t s s t u d i e d . While :I; do 

not p r o f e s s to know how much s i g n one mouse l e a v e s i n a 

g i v e n l e n g t h o f time, I do m a i n t a i n t h a t , by c a r e f u l 

examination an experienced o p e r a t o r can v e r y o f t e n d i s t i n 

g u i s h between an area g r e a t l y u t i l i z e d by mice and one which 

i s not. That Peromyscus u t i l i z e d the beach d e b r i s to a 

f a r g r e a t e r extent than the o t h e r h a b i t a t s at t h i s time o f 

the year seems q u i t e apparent. 
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The t r a p p i n g data, a g a i n s u b s t a n t i a t e d by s i g n , 

i n d i c a t e d t h a t u t i l i z a t i o n o f c o n i f e r o u s f o r e s t by 

Peromyscus was l e s s by h a l f , than i t was In the beach d e b r i s . 

Winter s i g n , however, i n the form o f cone c u t t i n g s was v e r y 

abundant on the f o r e s t f l o o r w h i l e f r e s h s i g n was d i f f i c u l t 

to f i n d . That a h e a v i e r p o p u l a t i o n had p r e v i o u s l y occupied 

t h i s h a b i t a t appeared obvious. Three p o s s i b i l i t i e s immediate

l y come to mind i n t h i s r e s p e c t . F i r s t , t h a t the annual 

Increment o f young animals born i n the summer and f a l l 

months i s f o r c e d i n t o l e s s f a v o r a b l e h a b i t a t s by p o p u l a t i o n 

p r e s s u r e , and that the observed p o p u l a t i o n s r e p r e s e n t , i n 

p a r t , those which have s u r v i v e d the w i n t e r . Second, t h a t a 

much h i g h e r p o p u l a t i o n had r e c e n t l y o c c u p i e d a l l h a b i t a t s , 

r e p r e s e n t i n g a p o s s i b l e p o p u l a t i o n peak which had r e c e n t l y 

entered a d e c l i n e r e s u l t i n g i n h e a v i e r p o p u l a t i o n s s u r v i v i n g 

i n more o p t i m a l range r e p r e s e n t e d by beach d e b r i s . The 

t h i r d p o s s i b i l i t y i s t h a t h a b i t a t s b o r d e r i n g the sea become 

untenable d u r i n g w i n t e r p e r i o d s o f h i g h t i d e s , great storms 

and l i m i t e d growth, i n which case the c o n i f e r o u s f o r e s t and 

muskeg become more o p t i m a l . 

The concept o f r e c e n t p o p u l a t i o n d e c l i n e may p o s s i b l y 

be v a l i d a t e d by the u n i v e r s a l d i s p e r s a l o f winter s i g n 

observed throughout the c o n i f e r o u s and muskeg h a b i t a t s . 

These h a b i t a t s covered a f a r g r e a t e r area than d i d the 

meadow and beach d e b r i s and i t i s d i f f i c u l t to a t t r i b u t e the 

amount o f evidence i n these areas s o l e l y t o the p o p u l a t i o n s 

observed i n the l i m i t e d areas o f s u i t a b l e p e r i p h e r a l h a b i t a t . 
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I n c o n s i d e r i n g the h i g h r e p r o d u c t i v e p o t e n t i a l o f the rodents 

i n v o l v e d , however, i t i s e n t i r e l y p o s s i b l e t h a t the annual 

increment o f young c o u l d , i n a season o f h i g h p r o d u c t i v i t y , 

u n i v e r s a l l y " f l o o d " the areas o f f o r e s t and muskeg to the 

extent i n d i c a t e d by the winter s i g n observed. On an i s l a n d 

where the l i m i t i n g f a c t o r s appear n e g l i g i b l e i n the summer 

months, i t seems l o g i c a l to assume t h a t a l a r g e p a r t o f the 

evidence found can be a t t r i b u t e d to the annual increment. 

The p o s s i b i l i t y t h a t such evidence may have been augmented 

by a rec e n t d e c l i n e i n t o t a l p o p u l a t i o n remains." To what 

extent t h i s f a c t o r I n f l u e n c e d the amount o f evidence found 

cannot be measured from the a v a i l a b l e data. 

From a p u r e l y p h y s i c a l p o i n t o f view the beach d e b r i s 

and meadow h a b i t a t must become untenable to small mammals 

dur i n g the wint e r months. At t h i s season, p r o b a b l y from 

November through March, the p r e v a l e n c e o f h i g h t i d e s accom

panied by t e r r i f i c winds -and storms undoubtedly Inundates 

the p e r i p h e r a l h a b i t a t s f o r a l a r g e p a r t o f the time. Summer 

- t i d e s f a i l e d a t o j f l o o d the areas i n qu e s t i o n , but came w i t h i n 

a v e r y few f e e t o f doing so. High winter t i d e s coupled w i t h 

i n c r e a s e d ground s w e l l p l u s a r r e s t e d growth, almost c e r t a i n l y 

e l i m i n a t e s the beach d e b r i s o f Goose I s l a n d as r e g u l a r w i n t e r 

range f o r s m a l l mammals. 

The c o n i f e r o u s f o r e s t i n many r e s p e c t s appeared to be 

adequate range f o r Peromyscus. Home s i t e s and escape 

f a c i l i t i e s i n the form o f f a l l e n l o g s , dead t r e e s and wind

f a l l are p l e n t i f u l , as i s open ground f o r running. General 
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d r y n e s s and v a r i e t y o f f o o d , h o w e v e r , do n o t compare f a v o r 

a b l y w i t h beach d e b r i s i n t h e summer months. I n w i n t e r t h e 

Peromyscus a p p a r e n t l y f e e d l a r g e l y upon seeds c u t from t h e 

shed cones o f P i c e a w h i c h a r e i n abundance upon t h e f o r e s t 

f l o o r a t t h a t s e a s o n . The r e l a t i v e d r y n e s s o f t h e two 

h a b i t a t s i s a p p a r e n t l y r e v e r s e d , t h e f o r e s t t h e n a f f o r d i n g 

more s u i t a b l e e c o l o g i c a l n i c h e s t h a n do t h e s e a washed 

h a b i t a t s a l o n g t h e c o a s t . 

From t h e s e d i s c u s s i o n s i t may be c o n c l u d e d t h a t e c o l o g i 

c a l changes o c c u r r i n g w i t h t h e major s e a s o n a l v a r i a t i o n 

p r o b a b l y r e s u l t s i n a r e v e r s a l o f o p t i m a l c o n d i t i o n s i n 

Peromyscus r a n g e on the Goose I s l a n d s , l e a d i n g t o a p o p u l a 

t i o n movement from one h a b i t a t t o a v a s t l y d i f f e r e n t o n e . 

The e v i d e n c e i n d i c a t e s t h a t t h e s p r i n g movement from i n t e r i o r 

t o p e r i p h e r a l h a b i t a t s o c c u r s sometime- d u r i n g t h e month o f 

A p r i l . The autumnal movement i s probably more g r a d u a l , 

b e g i n n i n g i n l a t e summer and e a r l y f a l l w i t h i n c r e a s i n g 

p o p u l a t i o n , and c l i m a x e d i n o r a b o u t the month o f November 

w i t h t h e o n s l a u g h t o f w i n t e r t i d a l and storm c o n d i t i o n s . I n 

p e r i o d s o f low w i n t e r t i d e s and r e l a t i v e : , c a l m , t h e p o s s i b i l i t y 

o f Peromyscus f o r a g i n g from t h e f o r e s t edge t o t h e beaches t o 

supplement t h e i r d i e t w i t h m a r i n e i n v e r t e b r a t e s i s v e r y r e a l . 

That a p o p u l a t i o n o c c u p i e s t h e p e r i p h e r a l h a b i t a t s r e g u l a r l y , 

however a p p e a r s e x t r e m e l y u n l i k e l y . 

H e a v i e r w i n t e r p o p u l a t i o n s o f Feromyscus were a l s o i n 

d i c a t e d i n t h e muskeg h a b i t a t . An abundance o f w i n t e r s i g n 

p r e v a i l e d u n d e r t h e t h i c k c o v e r a f f o r d e d by s t a n d s o f M y r i c a 
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Ledum, d w a r f e d T h u j a and p l a n t s o f s i m i l a r n a t u r e . F r e s h 

s i g n was s c a r c e and o n l y 17 .38 p e r c e n t o f t h e P e r o m y s c u s 

t a k e n i n t h e q u a d r a t s was c a u g h t i n t h i s h a b i t a t . The 

a r g u m e n t s p r e s e n t e d i n d i s c u s s i n g t h e h i g h e r w i n t e r p o p u 

l a t i o n s i n m a t u r e c o n i f e r o u s f o r e s t a p p l y t o t h e muskeg a s 

w e l l . The d e g r e e o f u t i l i z a t i o n h o w e v e r , may v a r y w i t h t h e 

number o f y o u n g p r o d u c e d a n n u a l l y . I n y e a r s o f l o w r e p r o 

d u c t i o n t h e c o n i f e r o u s f o r e s t may p r o v i d e a d e q u a t e w i n t e r 

r a n g e f o r t h e t o t a l p o p u l a t i o n . I n y e a r s o f h i g h p r o d u c t i v i t y 

t h i s h a b i t a t may p r o v e i n a d e q u a t e t o s u p p o r t a l l o f t h e 

a n i m a l s , t h u s f o r c i n g them t o f o r a g e i n t o t h e muskeg, w h i c h 

m u s t , i n t h e w i n t e r s e a s o n , p r e s e n t a n e x t r e m e l y wet and i n 

h o s p i t a b l e e n v i r o n m e n t d e s p i t e a m p l e s e e d b e a r i n g p l a n t s . 

R e g a r d e d f r o m a n o t h e r p o i n t o f v i e w , t h e p o p u l a t i o n s may 

move i n two s t a g e s , f i r s t , t o t h e c o n i f e r o u s f o r e s t , a nd t h e n , 

o n d e p l e t i o n o f t h e P i c e a s e e d s u p p l y , t o t h e muskegs f o r f o o d . 

T h i s t h e o r y i s s t r e n g t h e n e d b y t h e f a c t t h a t t h e e v i d e n c e o f 

w i n t e r p o p u l a t i o n s u s i n g t h e muskeg i s r e p r e s e n t e d b y d r o p p i n g s 

o n l y , w h i l e i n t h e c o n i f e r o u s f o r e s t c o n e c u t t i n g s w e r e 

d o m i n a n t . The i n f e r e n c e h e r e , o f c o u r s e , i s t h a t t h e p r e s e n c e 

o f d r o p p i n g s i n d i c a t e s more r e c e n t u t i l i z a t i o n t h a n do t h e 

c u t t i n g s i n t h e f o r e s t . 

The p e r p e t u a l w e t n e s s o f t h e m u s k e g s , d e s p i t e a s u p e r 

f i c i a l d r y n e s s i n p e r i o d s o f d r o u t h , a p p e a r s t o be t h e 

l i m i t i n g f a c t o r t o s t a b l e P e r o m y s c u s p o p u l a t i o n s i n t h i s 

h a b i t a t . A l l o f t h e a n i m a l s t a k e n w e re c a u g h t n e a r I n t r u s i o n s 

o f c o n i f e r o u s f o r e s t , i n d i c a t i n g t h a t t h e muskeg p r o p e r was 
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u s e d p r i m a r i l y a s a f o o d f o r a g i n g a r e a b y t h i s s p e c i e s i n t h e 

summer m o n t h s . I n t h e w i n t e r t h i s u t i l i z a t i o n was p r o b a b l y 

i n t e n s i f i e d b y i n c r e a s e d p o p u l a t i o n s i n h a b i t i n g t h e f o r e s t 

w h i c h a c c o u n t s f o r t h e g e n e r a l a b u n d a n c e o f w i n t e r s i g n 

f o u n d . I n l i g h t o f t h e s e d i s c u s s i o n s i t seems t h a t t h e 

p o p u l a t i o n s r e c o r d e d a s u t i l i z i n g t h e muskegs, w e r e i n 

a c t u a l i t y b a s e d i n t h e c o n i f e r o u s f o r e s t e d g e . 

U t i l i z a t i o n o f meadow by P e r o m y s c u s was s m a l l ; o n l y 

10.29 p e r c e n t o f t h e q u a d r a t c a t c h was t a k e n i n t h i s h a b i t a t ; 

S i g n i n t h e f o r m o f c u t t i n g s o r d r o p p i n g s was a l m o s t c o m p l e t e - : 

l y l a c k i n g , and w i n t e r s i g n was n i l . A l l o f t h e P e r o m y s c u s 

t a k e n w e r e c a u g h t i n n a t u r a l r u n w a y s formed b y r i l l s t h a t 

t r a v e r s e d t h e meadows f r o m c o n i f e r o u s edge t o s e a s h o r e . 

None was t a k e n i n t h e h e a v y g r a s s l a n d s p r o p e r , d e s p i t e t h e 

p r e v a l e n c e o f M i c r o t u s r u n w a y s . F o o d a n d h o m e s i t e s a p p e a r e d 

a d e q u a t e t o s u p p o r t much g r e a t e r u t i l i z a t i o n t h a n t h e t a k e 

i n d i c a t e d . The meadows h o w e v e r , were b a s i c a l l y wet a n d 

p o p u l a t i o n s o f l a r g e M i c r o t u s o f f e r i n g p o s s i b l e i n t e r 

s p e c i f i c c o m p e t i t i o n may i n t h e m s e l v e s a c c o u n t f o r t h e l o w 

p o p u l a t i o n s o b s e r v e d . I h a v e no s p e c i f i c d a t a r e g a r d i n g 

t o l e r a n c e b e t w e e n t h e two s p e c i e s . Many o f t h e P e r o m y s c u s 

t a k e n i n a l l h a b i t a t s b o r e t a i l s c a r s , i n d i c a t i v e o f f i g h t i n g . 

No i n t e n s i t y o f s c a r r i n g was a p p a r e n t i n meadow P e r o m y s c u s 

o v e r t h o s e i n o t h e r h a b i t a t s w h e r e M i c r o t u s d i d n o t a b o u n d , 

i n d i c a t i n g i n t r a s p e c i f i c i n t o l e r a n c e r a t h e r t h a n one o f a n 

i n t e r s p e c i f i c n a t u r e . 

M i c r o t u s w e r e t a k e n i n some i n s t a n c e s i n r i l l s e t s t h a t 
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a l s o c a u g h t P e r o m y s c u s w h i c h l e a d s t o t h e a s s u m p t i o n t h a t 

a c e r t a i n amount o f i n t e r m i n g l i n g o f s p e c i e s t a k e s p l a c e . 

No P e r o m y s c u s c a t c h i n t h e c o n f i n e d M i c r o t u s r u n w a y s t h r o u g h 

h e a v y g r a s s , h o w e v e r , seems t o i n d i c a t e t h a t a c o n s i d e r a b l e 

d e g r e e o f a v o i d a n c e m i g h t p r e v a i l a n d t h a t P e r o m y s c u s c o n f i n e 

t h e m s e l v e s t o r o u t e s i n w h i c h w i d e b e r t h c a n be g i v e n . 
<?re 

Any P e r o m y s c u s u t i l i z i n g t h e m e a d o w ' p e r m a n e n t l y ^ f o r c e d 

t o t h e f o r e s t and muskegs d u r i n g t h e w i n t e r m o n t h s . The 

p r e s e n c e o f l a r g e l o g s a n d o t h e r d e b r i s o n t h e meadows a n d 

e x t e n d i n g u p t o t h e f o r e s t edge i n d i c a t e s t h a t t h e a r e a m u s t 

be f l o o d e d a t some t i m e t o a d e p t h o f two o r t h r e e f e e t a t 

l e a s t . No s u c h f l o o d i n g o c c u r r e d d u r i n g t h e f o u r m onths 

s p e n t o n t h e i s l a n d s , a l t h o u g h t h e h i g h e r summer t i d e s came 

w i t h i n a f e w i n c h e s o f d o i n g s o . 

The P e r o m y s c u s u t i l i z i n g t h e meadow i n summer p r o b a b l y 

h a d home s i t e s i n t h e c o n i f e r o u s f o r e s t edge a s was t h e c a s e 

i n t h e m u s k e g s . D u r i n g t h e w i n t e r m o n t h s t h e s e a n i m a l s w e r e 

f o r c e d t o f o r a g e i n t h e c o n i f e r o u s f o r e s t a n d muskegs a s m^ere 

t h o s e f r o m t h e b e a c h d e b r i s . 

M i c r o t u s l o n g i c a u d u s 

A s i n t h e c a s e o f P e r o m y s c u s a b a l a n c e d s e x r a t i o i s 

i n d i c a t e d t h r o u g h o u t t h e M i c r o t u s p o p u l a t i o n s ' i n h a b i t i n g 

Goose I s l a n d . W h i l e d i f f e r e n t i a l w a n d e r i n g b e t w e e n s e x e s i s 

a p o s s i b i l i t y w i t h t h i s s p e c i e s a l s o , t h e f i g u r e s o b t a i n e d 

a r e a c c e p t e d o n t h e same bases - p r e s e n t e d f o r t h e f o r m e r . 

The o c c u r r e n c e o f M i c r o t u s i s a p p a r e n t l y c o r r e l a t e d w i t h 

t h a t o f s u i t a b l e g r a s s e s . The l o w r e t u r n s r e c o r d e d f r o m 



b e a c h d e b r i s , c o n i f e r o u s f o r e s t a n d muskeg h a b i t a t i n d i c a t e s 

a d i s t i n c t l a c k o f some e c o l o g i c a l r e q u i r e m e n t o r r e q u i r e m e n t s 

i n e a c h . T h e s e a r e e a s i l y e x p l a i n e d f o r b e a c h and f o r e s t 

w h e re t h e minimum amount o f g r a s s e s o c c u r r i n g y i e l d e d t h e o n l y 

M i c r o t u s t a k e n . Where no g r a s s e s o c c u r r e d no M i c r o t u s w e r e 

t a k e n a nd no i n d i c a t i o n o f t h e i r p r e s e n c e was o b s e r v e c l . 

G r a s s e s i n t h e s e two h a b i t a t s w e re c o n f i n e d t o s p o r a d i c 

s t a n d s a n d i n t r u s i o n s a l o n g t h e e d g e s . I n t h e muskegs 

h o w e v e r , g r a s s e s o c c u r r e d r e g u l a r l y t h o u g h n o t i n t h e t h i c k 

s t a n d s o b s e r v e d o n t h e meadows. Ample c o v e r was p r o v i d e d b y 

sphagnum m o s s e s and o t h e r muskeg i n h a b i t i n g p l a n t s . The 

d e c i d i n g f a c t o r s a p p e a r e d t o be t h e a v a i l a b i l i t y o f s u i t a b l e 

n e s t i n g s i t e s and t h e d e n s i t y o f t h e g r a s s e s . P e r h a p s t h e 

f i r m s o i l b a s e o f t h e meadow h a b i t a t i s p r e f e r r e d t o t h e 

s o g g y mass o f a n c i e n t sphagnum w h i c h f o r m s t h e b a s e o f t h e 

muskeg. F r e s h b u r r o w s w e r e n u m e r o u s o n t h e meadows, b u t none 

was f o u n d o n t h e m u s k e g . The p r e f e r r e d summer h a b i t a t t h e n 

i s o b v i o u s l y meadow, w h e r e f r e s h c u t t i n g s , d r o p p i n g s and,, 

b u r r o w s s u b s t a n t i a t e t h e t r a p p i n g r e t u r n s . T h i s p r e f e r a n c e 

may be a t t r i b u t e d t o a n o p t i m a l e c o l o g i c a l c o m b i n a t i o n o f 

h e a v y g r a s s s t a n d s a f f o r d i n g maximum f o o d , c o v e r , n e s t i n g 

m a t e r i a l s p l u s s u i t a b l e b a s e s f o r b u r r o w i n g and n e s t i n g s i t e s . 

I n t h e w i n t e r m o n t h s t h e M i c r o t u s p o p u l a t i o n s m u s t l e a v e 

t h e meadows due t o f l o o d i n g c o n d i t i o n s p r i m a r i l y , a n d p o s s i b l y 

t h r o u g h l a c k o f s u i t a b l e f o o d s when t h e g r a s s e s a r e d e a d . No 

e v i d e n c e o f w i n t e r u t i l i z a t i o n o f c o n i f e r o u s f o r e s t was f o u n d , 

b u t o l d d r o p p i n g s a nd r u n w a y s were p r e v a l e n t u p o n t h e m u s k e g s . 

T h a t a r e v e r s a l o f o p t i m a l c o n d i t i o n s c o n c e r n i n g M i c r o t u s 



o c c u r s b e t w e e n t h e meadow a n d muskeg h a b i t a t s i n s p r i n g a n d 

f a l l i s i n d i c a t e d . T h o u g h some M i c r o t u s may u t i l i z e t h e 

c o n i f e r o u s f o r e s t i n w i n t e r l e a v i n g l i t t l e or-no. s i g n } t h e 

a p p a r e n t e v i d e n c e p o i n t s t o muskeg a s t h e p r e f e r r e d w i n t e r 

h a b i t a t . The a r g u m e n t s p r e s e n t e d i n d i s c u s s i n g p o p u l a t i o n 

movement i n P e r o m y s c u s a r e a p p l i c a b l e h e r e i n many r e s p e c t s 

and a r e n o t p u r s u e d f u r t h e r . 

M i c r o t u s a r e w e l l a d a p t e d t o a wet h a b i t a t , t h e y swim 

r e a d i l y f o r s h o r t d i s t a n c e s a n d d i g s h a l l o w b u r r o w s i n w e t 

s o i l - a l o n g t h e b a n k s o f r i l l s a n d s m a l l s t r e a m s . L o n g r u n 

ways a r e c o n s t r u c t e d t h r o u g h t h e g r a s s a l o n g w h i c h t h e s e 

a n i m a l s t r a v e l w i t h a m a z i n g r a p i d i t y d e s p i t e t h e i r s h o r t l e g s . 

S i d e r u n w a y s o f f t h e m a i n t h o r o u g h f a r e s l e a d t o f e e d i n g 

s t a t i o n s w h e r e t h e c u t t i n g s a r e f o u n d ; i n o t h e r c a s e s t h e 

g r a s s e s a r e c u t and c a r r i e d t o b u r r o w s o r o t h e r p o i n t s o f 

c o v e r w h e r e t h e y a r e e a t e n . 

S e v e r a l s p e c i e s o f g r a s s e s a n d s e d g e s w e r e b e i n g u t i l i z e d 

b y M i c r o t u s u p o n t h e i s l a n d s . As s p e c i m e n s c o l l e c t e d w e r e 

u n f o r t u n a t e l y d e s t r o y e d I am u n a b l e t o p r e s e n t t h e d a t a h e r e . 

The s t o m a c h s o f a l l M i c r o t u s e x a m i n e d , h o w e v e r , c o n t a i n e d a 

g r e e n f i n e l y m a s t i c a t e d mass o f v e g e t a b l e f o o d . I f o u n d no 

e v i d e n c e o f t h e s e a n i m a l s e a t i n g i n s e c t s , b u t some s p e c i m e n s 

o f M i c r o t u s a n d P e r o m y s c u s w e r e p a r t i a l l y d e v o u r e d i n t h e 

t r a p s . S o r e x w e re r e s p o n s i b l e i n p a r t f o r t h i s , b u t i n many 

c a s e s r o d e n t s h a d a p p a r e n t l y b e e n . g u i l t y ; w h e t h e r M i c r o t u s o r 

P e r o m y s c u s was u n d e t e r m i n e d . 

C o n d i t i o n s p r e v a i l i n g o n t h e Goose I s l a n d s i n r e s p e c t t o 
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M i c r o t u s , p r e v a i l a s w e l l i n many a r e a s , v i s i t e d o n o t h e r 

c o a s t a l I s l a n d s and o n t h e m a i n l a n d . T h a t M i c r o t u s  

l o n g i c a u d u s i s a n a n i m a l o f t h e meadows and muskegs g e n e r a l l y 

h o l d s t r u e i n c o a s t a l B r i t i s h C o l u m b i a 

S o r e x o b s c u r u s 

A s i g n i f i c a n t p r e p o n d e r a n c e o f a d u l t m a l e S o r e x was 

o b s e r v e d i n a l l h a b i t a t s e x c e p t t h e c o n i f e r o u s f o r e s t . H e r e 

t h e s e x r a t i o o f 2 m a l e s t o 1 f e m a l e i s n o t s t a t i s t i c a l l y 

s i g n i f i c a n t due t o t h e s m a l l number o f a n i m a l s t a k e n , a n d 

c o n s e q u e n t l y w a r r a n t s no f u r t h e r d i s c u s s i o n . The h i g h l y 

s i g n i f i c a n t p r e p o n d e r a n c e o f m a l e s i n t h e t o t a l a d u l t c a t c h , 

( 4 0 m a l e s : 14 f e m a l e s ) h o w e v e r , r e q u i r e s e x p l a n a t i o n . 

A r e v i e w o f f i e l d d a t a c o l l e c t e d o n t h e Queen C h a r l o t t e 

I s l a n d s i n B r i t i s h C o l u m b i a ( G u i g u e t , 1 9 4 6 ) and i n A l g o n q u i n 

P a r k , O n t a r i o (M. J a c k s o n , Pers.Comm.) r e v e a l s t h a t t h e 

o b s e r v e d a d u l t s e x r a t i o i n two s p e c i e s o f S o r e x s t u d i e d 

r e m a i n e d b a l a n c e d u n t i l t h e f i r s t y o u n g w e r e t a k e n i n t h e 

t r a p s . A f t e r t h i s t i m e , ( h e r e i n r e f e r r e d t o a s t h e datum 

p o i n t ) a p r e p o n d e r a n c e o f m a l e s was o b s e r v e d i n b o t h c a s e s , 

i n d i c a t i n g a s e x r a t i o o f 2 t o 1. When t h e G o o s e I s l a n d 

w o r k was i n i t i a t e d y o u n g S o r e x h a d a l r e a d y l e f t t h e n e s t a n d 

w h i l e no d a t a o n t h e p r e - d a t u m p o i n t s e x r a t i o w e r e o b t a i n e d 

i t seems r e a s o n a b l e t o assume t h a t t h e phenomenon p r e v i o u s l y 

o b s e r v e d h a d b e e n r e p e a t e d a n d s o a c c o u n t e d f o r t h e p r e p o n 

d e r a n c e o f m a l e s o b s e r v e d i n S o r e x o n t h e s e i s l a n d s . 

The b a s i c f a c t o r s l e a d i n g t o t h e a p p a r e n t . u n b a l a n c e d 

s e x r a t i o a f t e r t h e y o u n g a r e o b s e r v e d , r e m a i n , a s y e t 



o b s c u r e . P r e s e n t , s t u d i e s b e i n g c o n d u c t e d a t the. U n i v e r s i t y o f 

B r i t i s h C o l u m b i a b y M i s s M a r y J a c k s o n m a y " c l a r i f y t h e i s s u e . 

F r om t h e e v i d e n c e t o d a t e i t a p p e a r s t h a t a l o w e r v i a b i l i t y i n 

b r e e d i n g a d u l t f e m a l e s may be t h e a n s w e r i n p a r t . 

Some s p e c i e s o f s h r e w s a p p a r e n t l y d i e . a f t e r one b r e e d i n g 

s e a s o n i n w h i c h t h e y b r e e d t w i c e ( A s d e l l , 1 9 4 6 ) . A p o s t p a r -

turn h e a t o c c u r s r e q u i r i n g e x t e n s i v e c o i t u s t o e f f e c t f e r t i l i 

z a t i o n . I t may be a r g u e d t h a t a t t h i s t i m e t h e f e m a l e s a r e 

s e d e n t a r y a n d t h e m a l e s e x t r e m e l y a c t i v e , r e s u l t i n g i n a 

l a r g e r c a t c h o f t h e l a t t e r s e x . I n t h e p o p u l a t i o n s s t u d i e d 

o n t h e Queen C h a r l o t t e I s l a n d s no p r e g n a n t f e m a l e s w e re 

c a u g h t a f t e r t h e datum p o i n t , w h i c h seemed t o i n d i c a t e t h a t 

t h e p o p u l a t i o n s t h e r e may h a v e b r e d o n l y o n c e up t o t h e e n d 

o f A u g u s t when t r a p p i n g was d i s c o n t i n u e d . O n l y one p r e g n a n t 

f e m a l e was t a k e n o n t h e Goose I s l a n d s and t h i s a n i m a l was 

c a u g h t e a r l y i n May i n d i c a t i n g t h a t t h e same c o n d i t i o n s p r e 

v a i l e d t h e r e i n t h i s r e s p e c t . S i n c e an e q u a l number o f m a l e s 

a n d f e m a l e s w e r e t a k e n p r i o r t o t h e datum p o i n t , and s i n c e 

t h e g r e a t m a j o r i t y o f t h e s e , f e m a l e s w e r e - l a c t a t I n g 

o r c a r r y i n g embyos, i t seems i l l o g i c a l t o a t t r i b u t e t h e 

o b s e r v e d p r e p o n d e r a n c e o f m a l e s t o d i f f e r e n t i a l w a n d e r i n g — 

o t h e r w i s e t h i s p r e p o n d e r a n c e s h o u l d h a v e b e e n a p p a r e n t i n t h e 

p r e datum p e r i o d o f t r a p p i n g a s w e l l . I f t h e : m a l e s i n 

a c t u a l i t y w a n d e r f a r t h e r t h r o u g h o u t t h e y e a r t h a n do t h e 

f e m a l e s , i t i s o b v i o u s t h a t t r a p p i n g r e t u r n s i n d i c a t i n g a 

b a l a n c e d s e x r a t i o s h o u l d be i n t e r p r e t e d a s r e f l e c t i n g a 

p r e p o n d e r a n c e o f f e m a l e s , o t h e r f a c t o r s r e m a i n i n g c o n s t a n t . 

I n s t h i s r e s p e c t t h e p o s t - d a t u m s e x r a t i o s h o u l d p r o b a b l y be 



i n t e r p r e t e d a s i n d i c a t i n g a more e v e n l y b a l a c e d s e x r a t i o a t 

t h a t t i m e . The s i t u a t i o n i n r e s p e c t t o t h e o b s e r v e d number 

o f f e m a l e s b e f o r e a n d a f t e r t h e dat u m p o i n t d o e s n o t a l t e r . 

The f a c t r e m a i n s t h a t s i g n i f i c a n t l y f e w e r f e m a l e s a r e o b s e r v e d 

a f t e r t h e y o u n g appear.-

A c h a n g e i n s u s c e p t i b i l i t y t o t r a p p i n g b e t w e e n s e x e s due 

t o t h e e f f e c t s o f b r e e d i n g , s e a s o n a l a d v a n c e o r b o t h may b e a 

f a c t o r i n f l u e n c i n g t h e o b s e r v e d s e x r a t i o s . I t . i s e n t i r e l y 

p o s s i b l e t h a t f e m a l e s a f t e r b r e e d i n g become more c a u t i o u s , 

u n d e r g o c h a n g e s i n d i e t o r s u f f e r some s i m i l a r r e v e r s a l i n 

h a b i t w h i c h may r e s u l t i n a s m a l l e r c a t c h . 

D i u r n a l a c t i v i t y m a n i f e s t e d b y t r a p p i n g r e t u r n s r e v e a l e d 

t h a t f o r e v e r y 2 m a l e s t a k e n o n l y 1 f e m a l e was c a u g h t . On 

t h e G o o s e I s l a n d s o n l y 9 a d u l t S o r e x i n t h e t o t a l c a t c h o f 54 

w e r e t a k e n b y d a y . On t h i s b a s i s g r e a t e r d i u r n a l a c t i v i t y i n 

t h e m a l e c a n n o t be c o n s i d e r e d a s a f a c t o r i n f l u e n c i n g t h e 

o b s e r v e d s e x r a t i o . 

I f a c o m p l e t e a n n u a l t u r n o v e r i n p o p u l a t i o n o c c u r s o n t h e 

d e a t h o f t h e a d u l t s a t some t i m e b e t w e e n t h e end o f t h e b r e e d 

i n g p e r i o d a n d t h e f o l l o w i n g s p r i n g , i t i s n o t u n l i k e l y t h a t 

t h e f e m a l e , due t o t h e d r a i n i m p o s e d b y t h e b e a r i n g a n d n u r s i n g 

o f y o u n g , w o u l d , i n a s p e c i e s o f s u c h h i g h m e t a b o l i c r a t e , 

succumb e a r l i e r t h a n d o e s t h e m a l e . I t a p p e a r s h i g h l y p r o b a b l e 

t h e r e f o r e , t h a t t h e u n d e r l y i n g c a u s e o r c a u s e s l e a d i n g t o a n 

o b s e r v e d p r e p o n d e r a n c e o f m a l e s a f t e r t h e y o u n g b e g i n t o r u n 

i s t i e d i n c l o s e l y w i t h b r e e d i n g a c t i v i t y . J u s t w h i c h a s p e c t s 

o f b r e e d i n g a r e i n v o l v e d r e m a i n unknown a n d r e q u i r e f u r t h e r 

i n v e s t i g a t i o n . 
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The o b s e r v e d d i s t r i b u t i o n s o f S o r e x p o p u l a t i o n s u p o n t h e 

Goose I s l a n d s i s d i f f i c u l t t o e x p l a i n s a t i s f a c t o r i l y . The 

f a c t o r s c o n t r i b u t i n g t o t h e s u i t a b i l i t y o f a n e n v i r o n m e n t f o r 

a g i v e n s p e c i e s d e p e n d l a r g e l y u p o n a v a i l a b l e f o o d , c l i m a t e , 

h u m i d i t y , c o v e r a n d a v a r i e t y o f s u c h c o n d i t i o n s w h i c h man 

i s o f t e n u n a b l e t o m e a s u r e a c c u r a t e l y . I n t h e c a s e o f S o r e x 

p r a c t i c a l l y n o t h i n g i s known o f t h e s e r e q u i r e m e n t s . 

I n a n a l y z i n g t h e d i s t r i b u t i o n a l d a t a g a t h e r e d i n r e s p e c t 

t o t h i s s p e c i e s i t a p p e a r s o b v i o u s t h a t t h e r e f i n e m e n t s o f 

t e c h n i q u e i n t h e a s s e s s m e n t o f S o r e x r a n g e w e r e i n a d e q u a t e . . 

I t h a s b e e n p o s t u l a t e d t h a t a m i c r o - e n v i r o n m e n t o f h i g h 

h u m i d i t y i s p r o b a b l y a n e s s e n t i a l r e q u i r e m e n t f o r t h e s u r v i v a l 

o f t h e s e a n i m a l s . B a s e d o n o b s e r v a t i o n s o f c a p t i v e s p e c i m e n s , 

t h e - o n l y d e g r e e o f s u c c e s s i n m a i n t a i n i n g i n d i v i d u a l s o c c u r r e d 

when t h e y w e r e k e p t i n t e r r a r i a u n d e r h u m i d c o n d i t i o n s ( D r . 

I.McT.Cowan, P e r s . Comm.). On t h e Goose I s l a n d s , f r o m g r o s s 

i n s p e c t i o n , t h e meadow, muskeg a n d c o n i f e r o u s f o r e s t m u s t a l l 

be c l a s s i f i e d as h u m i d . The b e a c h d e b r i s o n t h i s b a s i s was 

c o m p a r a t i v e l y d r y . Y e t " t h e c o n c e n t r a t i o n s o f S o r e x o c c u r r e d 

i n meadow a n d i n b e a c h d e b r i s . From t h e s e o b s e r v a t i o n s i t may 

be a s s u m e d t h a t , f i r s t , h u m i d i t y i s o f s e c o n d a r y i m p o r t a n c e i n 

d e t e r m i n i n g d i s t r i b u t i o n , o r s e c o n d , t h a t t h e a p p a r e n t h u m i d i t y 

o f t h e f o u r h a b i t a t s o b s e r v e d b y g r o s s a n a l y s i s was n o t r e 

f l e c t e d i n t h e m i c r o - h a b i t a t s ; t h i s i m p l i e s t h a t t h e m e t h o d s 

o f a p p r a i s a l w e r e i n a d e q u a t e . I b e l i e v e t h e l a t t e r t o be t h e 

c o r r e c t a s s u m p t i o n . 

I n c o n s i d e r i n g a v a i l a b l e f o o d a s a f a c t o r , t h e i n s e c t i -



v o r o u s n a t u r e o f S o r e x m u s t be k e p t i n m i n d . I h a v e no r e c o r d 

o f t h e s e a n i m a l s u t i l i z i n g v e g e t a t i v e m a t e r i a l s a s f o o d . 

C e r t a i n l y t h e m o r p h o l o g i c a l a s p e c t s a r e t h o s e o f t h e I n s e c t i -

v o r e . T h r o u g h n e c e s s i t y , t h e a p p r a i s a l o f t h e r e l a t i v e 

a b u n d a n c e o f i n s e c t l i f e t h r o u g h t t h e h a b i t a t s o c c u p i e d b y 

S o r e x was a l s o one o f g r o s s e x a m i n a t i o n . A v a r i e d a b u n d a n c e 

was o b s e r v e d i n t h e b e a c h d e b r i s ; f o r e s t a n d muskeg h a r b o r e d 

n o t i c e a b l y f e w e r i n s e c t s w h i l e t h e meadow h a b i t a t , t h o u g h 

e x a m i n e d more m i n u t e l y i n t h e c o u r s e o f p o i n t s a m p l i n g , 

a p p e a r e d l e a s t p r o d u c t i v e o f a l l . The h i g h e s t c o n c e n t r a t i o n 

o f s h r e w s h o w e v e r , o c c u r r e d i n t h e meadows. I t was-a.ssumed 

t h a t d e s p i t e a n a p p a r e n t l a c k o f i n s e c t s t h e r e m u s t h a v e b e e n 

s u f f i c i e n t f o o d t o s u p p o r t t h e p o p u l a t i o n s o b s e r v e d . C o n 

s e q u e n t l y t h e r e l a t i v e a b u n d a n c e o f i n s e c t s a p p a r e n t i n t h e 

d i f f e r e n t h a b i t a t s c a n n o t be u s e d a s a f a c t o r i n e x p l a i n i n g 

t h e o b s e r v e d d i s t r i b u t i o n o f S o r e x . 

A s s u m i n g t h a t f o o d s u p p l y a n d c o n d i t i o n s o f h u m i d i t y 

were' c o m p a r a b l e a n d a d e q u a t e i n a l l h a b i t a t s , e x p o s u r e t o s u n 

l i g h t may be c o n s i d e r e d . I n t h i s r e s p e c t b e a c h d e b r i s , muskeg 

and meadow a p p e a r e d e q u a l , y e t t h e d i s t r i b u t i o n o f S o r e x v a r i e d 

g r e a t l y i n a l l t h r e e . I n a d d i t i o n t h i s f a c t o r may be o f 

l i t t l e d i r e c t c o n s e q u e n c e t o s u c h n o c t u r n a l s p e c i e s . 

I n t e r s p e c i f i c i n t o l e r a n c e I s e l i m i n a t e d a s a n i n f l u e n c i n g 

f a c t o r o n t h e b a s i s t h a t . S o r e x w e r e c o n s t a n t l y t a k e n i n t h e 

same t r a p s w h i c h c a u g h t P e r o m y s c u s and M i c r o t u s . A p p a r e n t l y 

no c o m p e t i t i o n e x i s t e d f o r f o o d w h i l e c o m p e t i t i o n i n o t h e r 

r e s p e c t s r e m a i n s unknown. 

On t h i s b a s i s o f g r o s s e x a m i n a t i o n , t h e c o v e r t y p e o f 
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t h e meadow r e p r e s e n t e d b y - l u s h s t a n d s o f g r a s s was t h e o n l y 

o b s e r v e d d i f f e r e n c e t h a t c o u l d be c o n s i d e r e d a s a c o n t r i b u t i n g 

f a c t o r i n t h e o b s e r v e d d i s t r i b u t i o n o f t h i s s p e c i e s o n t h e Goose 

I s l a n d s . I n v i e w o f i n a d e q u a t e k n o w l e d g e p e r t a i n i n g t o t h e 

m i c r o - e c o l o g i c a l f a c t o r s a s s o c i a t e d w i t h g r o s s o b s e r v e d 

d i f f e r e n c e s i n h a b i t a t h o w e v e r , no r e a s o n s f o r t h e o b s e r v e d 

d i s t r i b u t i o n o f S o r e x c a n be p o s t u l a t e d h e r e w i t h a n y d e g r e e 

o f c o n f i d e n c e . F u r t h e r i n v e s t i g a t i o n s i n t o t h e l i f e h i s t o r y 

a n d b e h a v i o r p a t t e r n s o f t h e s e d i m i n u t i v e a n i m a l s a r e 

i n d i c a t e d . 

S o r e x i n h a b i t i n g t h e p e r i p h e r a l h a b i t a t s m u s t n e c e s s a r i l y 

h a v e l e f t t h o s e a r e a s i n w i n t e r a s d i d t h e r o d e n t s p e c i e s . 

The e v i d e n c e l e f t b y s h r e w s i s m i n u t e a nd s u b j e c t t o r a p i d 

d i s a p p e a r a n c e , c o n s e q u e n t l y t r a c e s o f t h e i r o c c u p a t i o n i n t h e 

w i n t e r m o n t h s w e r e o b l i t e r a t e d . The s e a s o n a l a c t i v i t y o f 

a n n u a l y o u n g may be as s u m e d t o p a r a l l e l t h a t o f t h e o t h e r two 

s p e c i e s , a l t h o u g h t h e c o m p l e t e a n n u a l t u r n o v e r i n p o p u l a t i o n 

may r e s u l t i n f u n d a m e n t a l - d i f f e r e n c e s . 

T h e o r i e s o n t h e O r i g i n a l O c c u r r e n c e o f I n s u l a r Mammals i n  

B r i t i s h C o l u m b i a 

Any i n v e s t i g a t o r h a v i n g t r a v e l l e d f o r h o u r s o v e r s t r e t c h e s 

o f c o l d P a c i f i c s e a s t o r e a c h a s m a l l i s l e t , i n v a r i a b l y , u p o n 

f i n d i n g i t o c c u p i e d b y s m a l l mammals, b e g i n s t o s p e c u l a t e 

u p o n t h e manner i n w h i c h t h o s e a n i m a l s h a v e n e g o t i a t e d t h e 

f o r m i d a b l e e x p a n s e s o v e r w h i c h h e h a s j u s t t r a v e l l e d i n a 

m o d e r n v e s s e l . 

F r o m t h e s e s p e c u l a t i o n s f o u r m a i n t h e o r i e s h a v e d e v e l o p e d . 

Two o f t h e s e r e q u i r e s u b s t a n t i a t i o n b y a more c o m p l e t e g e o l o -
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g i c a l p i c t u r e o f t h e c o a s t as i t was d u r i n g > a n d a t t h e c l o s e 

o f t h e l a s t g l a c i a l p e r i o d , a n o t h e r r e q u i r i n g a more d e t a i l e d 

k n o w l e d g e o f t i d a l c u r r e n t s , w h i l e t h e r e m a i n i n g may r e s t 

f o r e v e r i n t h e f i e l d o f c o n j e c t u r e . 

T h e s e f o u r t h e o r i e s a r e , i n t h e o r d e r p r e s e n t e d : 

1. T h a t r e s i d u a l p o p u l a t i o n s l i v e d t h r o u g h t h e i c e age i n 

u n g l a c i a t e d i n s u l a r a r e a s a n d s u r i v e d t o r e p o p u l a t e t h e 

g l a c i a t e d p o r t i o n s a s t h e i c e w i t h d r e w . 

2. The c o n c e p t t h a t t h e r e t r e a t o f t h e i c e l e f t t e m p o r a r y 

i c e b r i d g e s t h a t may h a v e b e e n v e g e t a t e d , o v e r w h i c h t h e 

a n c e s t o r s o f t h e p r e s e n t p o p u l a t i o n s m i g r a t e d . 

3. The " s l i d e " t h e o r y p o s t u l a t e d b y McCabe a n d Cowan 

( 1 9 4 5 ) i n w h i c h e v i d e n c e o f a n c i e n t a n d r e c e n t l a n d s l i d e s a r e 

p o i n t e d o u t . T h e s e s l i d e s b e a r i n g a c r e s o f v e g e t a t i o n w e r e 

b o r n e o f f o n t h e t i d e s c a r r y i n g w i t h them mammals a n d o t h e r 

f o r m s o f l i f e , w h i c h r a n a s h o r e when t h e r a f t s e v e n t u a l l y 

l o d g e d — p o s s i b l y o n d i s t a n t i s l a n d s . 

4. The t h e o r y o f human t r a n s p o r t a t i o n . L a r g e p o p u l a t i o n s 

o f I n d i a n s i n h a b i t i n g t h e c o a s t a n d m o v i n g s e a s o n a l l y t o f i s h 

o n i n s u l a r g r o u p s , may w e l l h a v e t r a n s p o r t e d c e r t a i n s p e c i e s 

o f mammals t o t h o s e g r o u p s where t h e y h a v e s u b s e q u e n t l y become 

e s t a b l i s h e d . 

The c o m p l e x i t y a n d v a r i a t i o n o f t h e i s l a n d s a n d c h a n n e l s 

a l o n g t h e B r i t i s h C o l u m b i a c o a s t may be f o r c i b l y b r o u g h t t o 

t h e r e a d e r ' s a t t e n t i o n b y a g l a n c e a t a n y map o f t h e a r e a . 

T h a t a n y one o r a l l o f t h e p o s t u l a t e d f a c t o r s may h a v e b e e n 

i n s t r u m e n t a l i n d i s t r i b u t i n g t h e a n i m a l s as t h e y a p p e a r t o - d a y 
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i s h i g h l y p r o b a b l e . I n c a s e s w h e r e i t i s p r a c t i c a l l y c e r t a i n 

f r o m g e o l o g i c a l e v i d e n c e t h a t a n i s l a n d was c o m p l e t e l y b e l o w 

t h e s e a , a r i s i n g o n l y a f t e r t h e d i s a p p e a r a n c e o f t h e i c e , t h e 

c o n c e p t s o f r e s i d u a l p o p u l a t i o n a n d i c e b r i d g e a r e e l i m i n a t e d . 

I n o t h e r c a s e s h o w e v e r , t h i s a p p e a r s t o be t h e o n l y p l a u s i b l e 

t h e o r y . R e c e n t i n v e s t i g a t i o n s b y t h e U n i v e r s i t y o f B r i t i s h 

C o l u m b i a o n o u t e r i s o l a t e d i s l e t s o f t h e Queen C h a r l o t t e 

g r o u p r e v e a l s m a l l mammal d i s t r i b u t i o n s t h a t c a n be l o g i c a l l y 

e x p l a i n e d o n l y o n t h i s b a s i s . The i n d i g e n o u s c a r i b o u o f 

Graham I s l a n d i s a n o t h e r c a s e i n p o i n t . 

McCabe a n d Cowan ( 1 9 4 5 ) p o i n t o u t t h e p l a u s i b i l i t y o f 

t h e f l o a t i n g s l i d e a s a n a g e n t o f d i s t r i b u t i o n . On c o n s i d e r 

i n g t h e g e o l o g i c a l h i s t o r y o f t h e Goose I s l a n d s t h i s a p p e a r s 

t o be t h e m o s t l o g i c a l e x p l a n a t i o n f o r t h e p r e s e n c e o f s m a l l 

mammals t h e r e . The g r o u p h a s l o n g b e e n u t i l i z e d b y t h e 

B e l l a B e l l a I n d i a n s a s a summer f i s h i n g g r o u n d s ; t h a t t h e 

a n i m a l s p r e s e n t may h a v e b e e n t r a n s p o r t e d i n canoes, l o a d e d 

w i t h h o u s e h o l d m a t e r i a l s i s a p o s s i b i l i t y , c e r t a i n l y a v e r y 

r e a l o ne i n t h e c a s e o f t h e u b i q u i t o u s P e r o m y s c u s . I n t h e 

c a s e o f S o r e x a n d M i c r o t u s , h o w e v e r , t h e r e a l i t y l e s s e n s . 

Where l a r g e r mammals a r e i n v o l v e d t h e p l a u s i b i l i t y o f t h e 

a b o r i g i n a l as a n a g e n t o f d i s p e r s a l d e c r e a s e s . B e a r s a r e 

a l l e g e d b y many t o h a v e a r r i v e d u p o n t h e Queen C h a r l o t t e s i n 

t h i s m a n n e r , t r a n s p o r t e d a s p e t s w h i l e y o u n g . The m o u n t a i n 

g o a t s i n h a b i t i n g P i t t I s l a n d a r e s a i d t o h a v e b e e n t a k e n 

t h e r e f r o m t h e m a i n l a n d i n c o m p a r a t i v e l y r e c e n t t i m e s b y some 

I n d i a n c h i e f t a i n . T h e s e two a l l e g a t i o n s t o - d a y a r e l i t t l e 
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more t h a n r u m o u r , w h e t h e r t h e i r s t a t u s w i l l e v e r assume a 

more d e f i n i t e r a t i n g i s v e r y d o u b t f u l . 

As one v i e w s t h e r a n g e i n d e g r e e s o f s p e c i a t i o n m a n i f e s t 

by m o r p h o l o g i c a l c h a r a c t e r s t h r o u g h o u t t h e i n s u l a r r a c e s o f a 

g i v e n s p e c i e s ( P e r o m y s c u s m a n i c u l a t u s ) , t h e q u e s t i o n o f 

I n v a s i o n i s i m m e d i a t e l y p r e s e n t e d . The p o s s i b i l i t y t h a t s u c h 

i n v a s i o n o r s e r i e s o f i n v a s i o n s c o u l d a t t a i n s u f f i c i e n t mag

n i t u d e t o . e f f e c t p h e n o t y p i c a l e x p r e s s i o n seems r e m o t e i n s u c h 

w e l l i s o l a t e d g r o u p s a s t h e Goose I s l a n d s . I n t h e c l o s e r 

n e t w o r k o f t h e i n s i d e i s l a n d s a s w e l l , t h e n a t u r e o f t h e 

s e p a r a t i n g c h a n n e l s d i s c o u r a g e s s u c h a c o n c e p t . 

I t w i l l u l t i m a t e l y be shown, a s o u r k n o w l e d g e a c c u m u l a t e s , 

t h a t some o f t h e f a c t o r s p o s t u l a t e d a b o v e a r e more l o g i c a l l y 

a p p l i c a b l e t o one i s l a n d , o r g r o u p o f i s l a n d s t h a n t h e y a r e t o 

a n o t h e r . F o r t h e m a i n p a r t h o w e v e r , t h e i n s u l a r c o m p l e x 

l y i n g a l o n g t h e s e s h o r e s i s made up o f w e l l i s o l a t e d u n i t s 

p r e s e n t i n g u n s u r p a s s e d o p p o r t u n i t i e s o f s t u d y i n t h e f i e l d o f 

i s o l a t i o n a n d s p e c i a t i o n . 



7 6 . 

Summary a n d C o n c l u s i o n s 

1. The Goose I s l a n d g r o u p r e p r e s e n t s a w e l l i s o l a t e d e c o - , 

l o g i c a l u n i t t y p i c a l o f many o u t e r f r i n g e i s l a n d s a l o n g t h e 

B r i t i s h C o l u m b i a c o a s t . 

2. E l e v e n m a j o r v e r t e b r a t e h a b i t a t s o c c u r u p o n t h e i s l a n d s — 

B e a c h d e b r i s , c o n i f e r o u s f o r e s t , m u s k e g , meadow, r o c k y s e a 

s h o r e , b o u l d e r b e a c h , t i d a l mud f l a t , s a n d y s e a b e a c h , c o a s t 

l i t t o r a l , p e l a g i c a n d f r e s h w a t e r h a b i t a t . The l a t t e r i s n o t 

d i s c u s s e d i n t h e f o r e g o i n g p a p e r . 

3. The t e r r e s t r i a l m a m m a l i a n f a u n a i s r e p r e s e n t e d b y t h r e e 

s p e c i e s o f s m a l l mammals — P e r o m y s c u s m a n i c u l a t u s , M i c r o t u s  

l o n g i c a u d u s a n d S o r e x o b s c u r u s . Two s p e c i e s o f b a t s a l s o 

o c c u r , — L a s i o n y c t e r i s n o c t i v a g a n s a n d M y o t i s y u m a n e n s i s . 

A s p e c i e s o f C a s t o r o n c e i n h a b i t e d t h e i s l a n d s . 

4. The s m a l l p o p u l a t i o n s o f b a t s o c c u r r i n g w e re c o n f i n e d 

c h i e f l y t o t h e e n v i r o n s o f t h e c o n i f e r o u s f o r e s t . The s m a l l 

numbers r e p r e s e n t i n g b o t h s p e c i e s a r e a t t r i b u t e d t o t h e e f f e c t 

o f w i n d . 

5. P e r o m y s c u s m a n i c u l a t u s was t h e m o s t e v e n l y d i s t r i b u t e d and 

most a b u n d a n t s p e c i e s o f t e r r e s t r i a l mammal p r e s e n t . S i x t y -

t h r e e p e r c e n t o f t h e t o t a l c a t c h was c o m p r i s e d o f t h i s s p e c i e s . 

D i s t r i b u t i o n b y h a b i t a t a p p e a r e d a s f o l l o w s : B e a c h d e b r i s , 

46.79 p e r c e n t ; c o n i f e r o u s f o r e s t , 2 5 . 5 4 ; ^ p e r c e n t ; m u s k e g , 1 7 .38 

p e r c e n t ; and meadow, 10.29 p e r c e n t . The a v a i l a b i l i t y a n d 

v a r i e t y o f f o o d , n e s t i n g s i t e s , a n d t h e r e l a t i v e d r y n e s s o f 

t h e h a b i t a t s a p p e a r e d t o be t h e m a j o r f a c t o r s a c c o u n t i n g f o r 

t h i s d i s t r i b u t i o n . 

6 » M i c r o t u s l o n g i c a u d u s was r e s t r i c t e d ' t o a r e a s i n w h i c h 
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g r a s s e s o c c u r r e d . T h i s s p e c i e s was t h e l e a s t a b u n d a n t o f t h e 

t h r e e t e r r e s t r i a l f o r m s p r e s e n t , r e p r e s e n t i n g a p p r o x i m a t e l y 

14 p e r c e n t o f t h e t o t a l c a t c h . The c a t c h was d i s t r i b u t e d a s 

f o l l o w s : - B e a c h d e b r i s , 1 3 . 3 3 p e r c e n t ; c o n i f e r o u s f o r e s t , 

06.67 p e r c e n t ; muskeg, 10 p e r c e n t ; and meadow, 70 p e r c e n t . 

D e n s i t y o f g r a s s c o v e r and t h e n a t u r e o f g r o u n d b a s e s i n t h e 

h a b i t a t , t y p e s a r e c o n s i d e r e d as m a j o r f a c t o r s c o n t r i b u t i n g t o 

t h i s d i s t r i b u t i o n . 

S o r e x o b s c u r u s r e p r e s e n t e d 23 p e r c e n t o f t h e t o t a l t a k e o f 

t e r r e s t r i a l f o r m s . O f t h i s s p e c i e s 27.78 p e r c e n t w e r e t a k e n 

i n b e a c h d e b r i s , 1 1 . 1 1 p e r c e n t i n c o n i f e r o u s f o r e s t , 1 1.11 

p e r c e n t i n muskeg a n d 50 p e r c e n t i n t h e meadow. The f a c t o r s 

l e a d i n g t o t h i s d i s t r i b u t i o n a r e o b s c u r e . I n g r o s s a n a l y s e s 

t h e o n l y a p p a r e n t f a c t o r i s d e n s i t y o f t h e g r a s s c o v e r . 

8. S e x r a t i o s b a s e d o n snap t r a p p i n g w e re i n d i c a t e d a s 1:1 

i n P e r o m y s c u s m a n i c u l a t u s a n d M i c r o t u s l o n g i c a u d u s . A 3:1 

r a t i o , m a l e s p r e d o m i n a n t , was o b s e r v e d i n S o r e x o b s c u r u s . 

T h i s r a t i o seems t o b e c o r r e l a t e d w i t h t h e a p p e a r a n c e o f 

r u n n i n g y o u n g a n d i s c o n s i d e r e d due t o m o r t a l i t y i n f e m a l e s 

a n d , o r o t h e r u n d e t e r m i n e d c h a n g e s a s s o c i a t e d w i t h b r e e d i n g . 

9. P e r i p h e r a l h a b i t a t s b o r d e r i n g t h e s e a , r e p r e s e n t e d b y 

b e a c h d e b r i s a n d meadow, a r e p r e f e r r e d summer r a n g e f o r t h e 

t e r r e s t r i a l f o r m s . W i n t e r s i g n c o r r e l a t e d w i t h t r a p p i n g d a t a 

i n d i c a t e s t h a t a r e v e r s a l o f o p t i m a l c o n d i t i o n s w i t h c h a n g e 

o f s e a s o n r e s u l t s i n p o p u l a t i o n movements f r o m p e r i p h e r a l t o 

i n t e r i o r h a b i t a t s , t h e l a t t e r r e p r e s e n t e d b y c o n i f e r o u s f o r e s t 

a n d m u skeg. T h i s s e a s o n a l movement i s p r e c e d e d . b y t h e a n n u a l 
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i n c r e m e n t o f y o u n g f r o m p e r i p h e r a l h a b i t a t s d u e t o - p o p u l a t i o n 

p r e s s u r e . I n t h e l a t t e r c a s e ^ d u e t o l a c k o f d u r a b l e s i g n , 

t h e a c t i v i t i e s o f S o r e x o b s c u r u s a r e assumed. 

1 0 . L i m p e t s a n d s m a l l c r a b s f o r m r e g u l a r i t e m s I n t h e summer 

d i e t o f c o a s t a l P e r o m y s c u s . 

1 1 . P r e d a t i o n a s a f a c t o r i n f l u e n c i n g s m a l l mammals was n o n 

e x i s t a n t i n t h e summer months o f 1 9 4 8 o n Goose I s l a n d . 
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