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1.0 INTRODUCTION 
In January, 1986 the Skagit Endowment Commission approved 

funding of a proposal by the F i s h & W i l d l i f e Branch of the then 
M i n i s t r y of Environment to conduct a s e r i e s of w i l d l i f e s t u d i e s 
i n the Skagit R i v e r watershed. The primary o b j e c t i v e of the 
vari o u s s t u d i e s was to update the data base f o r c e r t a i n w i l d l i f e 
species (Barnard, 1986). Among the st u d i e s subsequently under
taken was the determination of the s i z e of the 1986 deer popula
t i o n w i t h i n the Skagit watershed. B l a c k - t a i l e d (Odocoileus  
hemionus columbianus) and mule (Odocoileus hemionus hemionus) 
deer are the primary b i g game species w i t h i n the watershed and 
provide an important source of r e c r e a t i o n f o r many Lower Main
land hunters (Barnard, 1987). Due to t h e i r high v i s i b i l i t y at 
c e r t a i n times of the year, deer are a l s o a major a t t r a c t i o n to 
non-hunting r e c r e a t i o n i s t s . I f the deer p o p u l a t i o n i s to be 
managed to maximize these r e c r e a t i o n a l o p p o r t u n i t i e s i n the 
f u t u r e , w i l d l i f e managers must be aware of the po p u l a t i o n demo
graphic c h a r a c t e r i s t i c s . Among these i s the s i z e of the pre-and 
post hunting season p o p u l a t i o n . 

2.0 STUDY AREA DESCRIPTION 
The Skagit R i v e r watershed i s l o c a t e d i n southwestern B r i t i s h 

Columbia, approximately 150 km east of Vancouver ( F i g . l ) . S t r a d 
d l i n g the I n t e r n a t i o n a l Boundary, the e n t i r e watershed encom
passes approximately 8133 km of which some 1036 km are s i t u a t e d 
i n B r i t i s h Columbia (Whately, 1970). The Canadian p o r t i o n con
t a i n s an array of physiographic fe a t u r e s i n c l u d i n g the ecotone 
between c o a s t a l and i n t e r i o r f o r e s t types (Perry, 1981). This 
d i v e r s i t y i s r e f l e c t e d i n the s i x b i o g e o c l i m a t i c zones that occur 
w i t h i n the watershed: 1) Alp i n e Tundra and Mountain Hemlock 2) 
Al p i n e Tundra and Englemann Spruce-Subalpine F i r 3) Mountain 
Hemlock 4) Englemann Spruce- Subalpine F i r 5) Coastal Western 
Hemlock and 6) I n t e r i o r Douglas F i r (Barnard, 1986). 

A d i v e r s i t y of land uses have occurred i n the watershed, some 
of which are s t i l l a c t i v e today. Since e a r l y times p o r t i o n s of 
the watershed have served as a t r a v e l c o r r i d o r l i n k i n g the I n t e 
r i o r w i t h the coast, f i r s t f o r n a t i v e Indians and subsequently 
f o r f u r trad e r s and gold miners (Perry, 1981). Today that l i n k 
continues i n the form of the Hope-Princeton Highway (Hwy. 3). 
The di s c o v e r y of gold i n 1859 l e d to attempts at mining i n the 
watershed. Since then sporadic attempts at mineral e x t r a c t i o n 
have continued. In the l a t e 1800's and e a r l y 1900's s e v e r a l 
attempts were made to e s t a b l i s h ranching operations i n the Lower 
Skagit V a l l e y . However, by 1910 the l a s t of these attempts had 
f a i l e d . In the l a t e 1930's and e a r l y 1940's c o n s t r u c t i o n and 
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subsequent m o d i f i c a t i o n of the Ross Dam approximately 48 km below 
the I n t e r n a t i o n a l Boundary r e s u l t e d i n the c r e a t i o n of Ross Lake 
R e s e r v o i r . At f u l l pool the r e s e r v o i r inundates approximately 
200 ha of the Lower Skagit V a l l e y (Slaney, 1973). Between 1946 
and 1954 most of the v a l l e y f l o o r was c l e a r - c u t or s e l e c t i v e l y 
logged and has been followed by a climate-induced p e r i o d of 
r e l a t i v e l y slow r e g e n e r a t i o n . 

Today, f o r e s t h a r v e s t i n g a c t i v i t i e s are the predominant form 
of land use, p r i m a r l y i n the Maselpanik, K l e s i l k w a , Cantelon, 
Yola and Sumallo drainages. No l o g g i n g i s permitted i n that 
p o r t i o n of the watershed w i t h i n Manning P r o v i n c i a l Park. Addi
t i o n a l l y , f u t u r e f o r e s t h a r v e s t i n g a c t i v i t i e s i n the 32781 ha 
Skagit V a l l e y R e c r e a t i o n a l Area (S.V.R.A.) w i l l only be permitted 
i f compatible w i t h other resource users. This r e f l e c t s r e c o g n i 
t i o n of the i n c r e a s i n g r o l e of r e c r e a t i o n i n the area g e n e r a l l y , 
and i n the southeast p o r t i o n of the watershed i n p a r t i c u l a r . 

A d m i n i s t r a t i v e l y , the study area i s l o c a t e d i n Resource 
Management Region 2. Within that r e g i o n the watershed occupies 
approximately the southern h a l f of w i l d l i f e management u n i t 
(M.U.) 2-2. 
3.0 METHODS 

The b a s i s f o r e s t i m a t i n g the 1986-87 deer p o p u l a t i o n i n the 
Skagit R i v e r watershed i s the model, 

X = (A)(B)(C) 

where, 

X = minimum pre-hunting season p o p u l a t i o n 
A = t o t a l number a n t l e r e d deer harvested 
B = percentage (%) of a n t l e r e d deer harvested 
C = percentage (%) of a n t l e r e d deer i n the p o p u l a t i o n . 

This model was developed by Region 2 w i l d l i f e managers and i s 
the primary means used to estimate the minimum pre-hunting season 
p o p u l a t i o n l e v e l of deer herds i n the r e g i o n (Forbes - personal 
communication). The data used to determine components A, B & C 
of the model were c o l l e c t e d during the l a t e summer and f a l l u s ing 
a v a r i e t y of techniques. 
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3.1 Component A - t o t a l number a n t l e r e d deer harvested 
These data were obtained by conducting a t o t a l of 17 days of 

game checks i n the study area (Barnard, 1987). Included i n the 
f i n a l estimate of t o t a l a n t l e r e d deer harvested were a) the 
number of deer a c t u a l l y checked b) number of deer reported as 
taken by hunters passing through the game check, e i t h e r by them
selves or t h e i r hunting partner ( s ) , on days when the game check 
was not o p e r a t i n g , and c) an estimate of the number of deer 
harvested on days when the check was not op e r a t i n g , and which 
were not accounted f o r i n (a) and (b). 

3.2 Component B - percentage (7.) of a n t l e r e d deer harvested 
F i e l d data to support t h i s component were not a v a i l a b l e . For 

use i n s i m i l a r circumstances, Region 2 w i l d l i f e managers have 
developed a s u b j e c t i v e ranking based on degree of estimated 
hunting pressure: 

L i g h t hunting p r e s s u r e — u s e 57, a n t l e r e d deer harvested 
Normal hunting p r e s s u r e — u s e 107, a n t l e r e d deer harvested 
Heavy hunting p r e s s u r e — u s e 257, a n t l e r e d deer harvested 
Extremely heavy 

hunting p r e s s u r e — u s e 457, a n t l e r e d deer harvested 
The p r o p o r t i o n of a n t l e r e d deer harvested annually during the 
per i o d 1976 through 1985, based on the above ra n k i n g , was 
determined and then averaged to o b t a i n an estimate f o r the 1986 
hunting season. 

3.3 Component C - percentage (7.) of a n t l e r e d deer i n 
the p o p u l a t i o n 

This data was obtained by conducting a number of pre-hunting 
season counts of deer i n the study area. During each count the 
animals observed were c l a s s i f i e d as e i t h e r a n t l e r e d (adult males) 
or a n t l e r l e s s (does and fawns). Where d i f f e r e n t a t i o n could not 
be made the animal was recorded as u n c l a s s i f i e d (U/C). Three 
d i f f e r e n t methods were u t i l i z e d i n an e f f o r t to o b t a i n a mean
i n g f u l sample s i z e . 

3.3.1 A e r i a l Counts 
Two a e r i a l counts were conducted on August 25, 1986 u t i l i z i n g 

206-B J e t Ranger h e l i c o p t e r . The f i r s t count commenced approx
imately one-half hour a f t e r dawn and ended at 0830 hrs. The 
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second count commenced at approximately 1830 h r s . and was t e r 
minated by l i g h t c o n d i t i o n s approximately two hours l a t e r . 
Observers were s i t u a t e d on both the starboard and port side of 
the a i r c r a f t . A l l observations were o r a l l y conveyed to a t h i r d 
i n d i v i d u a l , whose f u n c t i o n was to record s i g h t i n g s on a tape 
re c o r d e r , a s s i s t the p i l o t i n n a v i g a t i o n , and make observations 
as time permitted. The f l i g h t route encompassed most of the 
study area above 1524 m. 

3.3.2 Ground Counts 
Ground counts were conducted on the 2-3 and 4-5 of September, 

1986 r e s p e c t i v e l y . One v e h i c l e , c o n t a i n i n g an o b s e r v e r / d r i v e r 
and an observer/recorder, undertook the f i r s t count. Two v e h i 
c l e s , each w i t h a s i m i l a r crew as on the f i r s t occasion, p a r t i c i 
pated i n the second count. Each count commenced at 2000 h r s . and 
terminated at 0100 h r s . Each person i n a slowly moving v e h i c l e 
was equipped w i t h a p l u g - i n s p o t l i g h t and these were used to scan 
the adjacent h i l l s i d e s . Deer were u s u a l l y l o c a t e d by the r e f l e c 
t i o n of t h e i r eyes i n the s p o t l i g h t s when they looked towards the 
v e h i c l e . In an attempt to increase the l i k l i e h o o d of an unseen 
deer l o o k i n g towards a v e h i c l e , a predator c a l l was used by one 
crew during the second count. During the f i r s t count only the 
road system i n the Maselpanik Creek v a l l e y was censused. During 
the second count the road systems i n both the Maselpanik and 
K l e s i l k w a drainages were t r a v e l l e d , as was the main S i l v e r - S k a g i t 
Road from Km 36 to Km 60. 

3.3.3 Parks D i v i s i o n Data 
In the f a l l of 1986 i t was learned that Parks D i v i s i o n main

tenance personnel had kept a record of deer s i g h t i n g s while 
t r a v e l l i n g the S i l v e r - S k a g i t Road during the s p r i n g and summer. 
One Parks' source estimated that as many as 300 s i g h t i n g s had 
been recorded during that p e r i o d (Cooper-personal communication). 
Another i n d i c a t e d that 135 s i g h t i n g s were made between Km 30 and 
Km 60 during J u l y and August (St. C l a i r - p e r s o n a l communication). 
Each s i g h t i n g was recorded as to date, l o c a t i o n , sex (and age 
where a p p l i c a b l e ) , and a s u b j e c t i v e e v a l u a t i o n of c o n d i t i o n . 
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TABLE 1: Estimated A n t l e r e d Deer Harvested from the B.C. Hunter 
Sample and P r o p o r t i o n of A n t l e r e d Deer Harvested-
Skagit R i v e r Watershed, 1976-85. 

7 
to 

A n t l e r e d A n t l e r e d Deer 
Year Deer Harvest Harvested 
1976 15 2.5 
1977 10 2.5 
1978 27 7.0 
1979 12 3.5 
1980 45 10.0 
1981 53 10.0 
1982 85 15.0 
1983 68 11.0 
1984 58 8.0 
1985 61 9.0 

X = 7.8 
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TABLE 2: Number of A n t l e r e d and A n t l e r l e s s Deer Observed During 
Pre-Season Counts u t i l i z i n g Two Methods - Skagit R i v e r 
Watershed, 1986. 

Method  
A e r i a l Ground 

No. Adult Males 42 (72%) 6 (17%) 

No. Does and Fawns 14 (24%) 17 (47%) 

No. U n c l a s s i f i e d 2 (4%) 13 (30%) 

T o t a l 58 (100%) 36 (100%) 

TABLE 3: P r o p o r t i o n of C l a s s i f i e d A n t l e r e d , Adult Female and 
Fawn Deer Observed During Pre-Season Counts - Skagit 
R i v e r Watershed, 1986. 

Method 
A e r i a l Ground" 

T o t a l c l a s s i f i e d deer 56 23 
Percent a n t l e r e d deer 757, 26%, 
Percent a d u l t female deer 217, 65% 
Percent fawn deer 47, 9%, 
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RESULTS 
4.1 Component A - t o t a l number a n t l e r e d deer harvested 
A t o t a l of 50 a n t l e r e d deer were estimated to have been 

harvested i n the Skagit R i v e r watershed during the 1986 deer 
hunting season (Barnard, 1987). Of t h i s t o t a l 21 animals were 
checked during the 17 days on which a game check was operated. 
Hunters passing through the game check reported another 15 bucks 
that they or t h e i r hunting partners had taken out of the study 
area on days when no game check was present. The remaining 14 
animals are those estimated to have been taken by hunters who 
d i d not pass through the game check at any time. The c a l c u l a 
t i o n of t h i s l a t t e r estimate i s d e t a i l e d i n a report on the 1986 
deer hunting season i n the study area (Barnard, 1987). 

4.2 Component B - percentage (%>) of a n t l e r e d deer harvested 
The estimated p r o p o r t i o n of the t o t a l a n t l e r e d deer popula

t i o n i n the study area that was harvested annually ranged from a 
low of 2.5% to a high of 25% during the per i o d 1976 t h r u 1985 
(Table 1). As i n d i c a t e d i n S e c t i o n 3.2, these data are based on 
s u b j e c t i v e rankings of hunting pressure that have been developed 
by Region 2 w i l d l i f e managers due to l a c k of q u a n t i f i a b l e f i e l d 
data. F i e l d data on the p r o p o r t i o n of a n t l e r e d deer harvested 
was a l s o not a v a i l a b l e f o r the 1986 deer season. Therefore, the 
1976 t h r u 1985 data were averaged to o b t a i n an estimated propor
t i o n of 7.8% (Table 1). 

4.3 Component C - percentage (%>) of a n t l e r e d deer i n the 
pop u l a t i o n 

A t o t a l of 58 s i g h t i n g s occurred during the a e r i a l counts, 
whereas 36 deer were observed during the ground counts(Table 2). 
Seventy-five percent of the deer c l a s s i f i e d from the a i r were 
a n t l e r e d , whereas t h i s component of the p o p u l a t i o n accounted f o r 
26%, of the c l a s s i f i e d deer observed on the ground (Table 3). The 
a e r i a l counts a l s o r e s u l t e d i n only 4%, of the animals not being 
c l a s s i f i e d , whereas 36%, of the animals observed during ground 
counts were i n the u n c l a s s i f i e d category. No s i g h t i n g data was 
forthcoming from Parks D i v i s i o n as i t apparently could not be 
lo c a t e d (St. C l a i r - personal communication). 

Both the methods y i e l d i n g data appear to have serio u s f l a w s . 
Due to v i s i b i l i t y problems the a e r i a l counts were l i m i t e d to 
the more open sub-alpine h a b i t a t , l a r g e l y above 1524 m. As a 
r e s u l t , the c l a s s i f i e d deer are h e a v i l y weighted towards mature 
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bucks who t r a d i t i o n a l l y summer at high e l e v a t i o n s (Forbes -
personal communication). Conversely, the ground counts were 
p r i m a r i l y conducted between 5 1 8 - 1 0 6 7 m e l e v a t i o n , and r e v e a l a 
preponderance of a n t l e r l e s s animals. T h i s , apparently, r e f l e c t s 
the preference of does and fawns f o r the lower e l e v a t i o n s as 
summer range. 

I t i s i m p l i c i t i n a l l herd c l a s s i f i c a t i o n counts that each 
deer i n the p o p u l a t i o n must be e q u a l l y l i k e l y to be c l a s s i f i e d 
(Connolly, 1 9 8 1 ) . However t h i s i s o f t e n not the case. In such 
s i t u a t i o n s there i s l i t t l e that can be done about the problem 
of d i f f e r e n t i a l o b s e r v a b i l i t y of deer i n various age and sex 
c l a s s e s , other than to make counts at the season when such 
bias i s lowest. For many herds the best season appears to be 
autumn. However, i n the Skagit watershed, the opening of the 
deer hunting season during the f i r s t week of September precludes 
undertaking c l a s s i f i c a t i o n counts any l a t e r than occurred dur i n g 
t h i s study. Indeed, the opening of the e a r l y archery season i n 
l a t e August may have impacted on the numbers of deer encountered 
during the ground counts. Local loggers had suggested p r i o r to 
the counts that c o n s i d e r a b l y more deer s i g h t i n g s than were even
t u a l l y recorded could be expected(Unger-personal communication). 

For reasons p r e v i o u s l y s t a t e d , the herd c l a s s i f i c a t i o n data 
c o l l e c t e d i n t h i s study could not be used w i t h confidence to 
estimate the deer p o p u l a t i o n i n the study area. In s i m i l a r c i r 
cumstances, i n v o l v i n g other deer herds i n Region 2 , w i l d l i f e 
managers have s u b j e c t i v e l y used 4 0 7 o as the p r o p o r t i o n of ant
l e r e d animals i n the pre-season p o p u l a t i o n (Forbes - personal 
communication). In the absence of f i e l d - d e r i v e d data, the use of 
a 4 0 7 , a n t l e r e d animal component was assumed a p p l i c a b l e to the 
study area deer p o p u l a t i o n . 

4 . 4 Minimum Pre-Hunting Season P o p u l a t i o n 
From Sections 4 . 1 , 4 . 2 and 4 . 3 the va r i o u s components can 

now be u t i l i z e d to c a l c u l a t e the minimum pre-hunting season 
p o p u l a t i o n : 

X(minimum pre-hunting season population) = (A)(B)(C) 
Where A = 5 0 ; B = 7 . 8 7 > ; C = 4 0 7 c 

Therefore; 
X(minimum pre-hunting season population) = 

( 5 0 ) ( 1 0 0 / 7 . 8 ) ( 1 0 0 / 4 0 ) 

Minimum pre-hunting season p o p u l a t i o n = 1 6 0 2 animals. 
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4 . 5 Minimum Immediate Post-Hunting Season P o p u l a t i o n 

Deer p o p u l a t i o n s i n Region 2 undergo a 2 7 o annual c r i p p l i n g 
l o s s as a r e s u l t of h u n t i n g (Forbes - p e r s o n a l communication). 
A p p l i c a t i o n of t h i s f a c t o r to the p r e - h u n t i n g season p o p u l a t i o n , 
l e s s the estimated h a r v e s t , r e s u l t s i n the f o l l o w i n g c a l c u l a 
t i o n : 

( 1 6 0 2 - 5 0 ) x .98 = 1 5 2 1 animals. 
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5.0 DISCUSSION AND CONCLUSIONS 
The minimum pre-season deer p o p u l a t i o n i s estimated at 1602 

animals. At the c l o s e of the deer hunting season i n mid-Decem
ber, 1986, the estimated minimum po p u l a t i o n was 1521 deer. 
Compared to the average f o r the previous ten year p e r i o d , the 
1986 deer p o p u l a t i o n i n the study area i s r e l a t i v e l y healthy 
(Table 4). O v e r a l l , the p o p u l a t i o n has remained f a i r l y s t a b l e , 
except f o r the years 1977 and 1978 when winter weather c o n d i 
t i o n s r e s u l t e d i n higher than average w i n t e r - k i l l s (Forbes -
personal communication). This was apparently followed by a low 
fawn recruitment i n the s p r i n g of 1979. These combinations of 
f a c t o r s probably account f o r the 1979 pre-season p o p u l a t i o n of 
857 animals being the lowest during the p e r i o d 1976 t h r u 1985 
(Table 4 ) . 

I t i s apparent from t h i s study that there i s a wide d i s 
p a r i t y i n d i s t r i b u t i o n , w i t h e l e v a t i o n , of various age and sex 
c l a s s e s i n the study area during the summer and e a r l y f a l l . As 
a r e s u l t , n e i t h e r method used to c l a s s i f y the p o p u l a t i o n i n t h i s 
study appears f u l l y s u i t a b l e . The a e r i a l method works w e l l i n 
open t e r r a i n , such as occurs i n the sub-alpine, and r e s u l t s i n a 
low p r o p o r t i o n of u n c l a s s i f i e d animals. I t a l s o r e a d i l y ac
cesses areas that would be d i f f i c u l t to census from the ground. 
However, the method does not work w e l l at lower e l e v a t i o n s where 
ve g e t a t i v e cover i s o f t e n continuous. The end r e s u l t i s that 
data obtained w i t h t h i s method tends to be h e a v i l y weighted to 
mature bucks. The standard n i g h t ground counts are dependent on 
road access f o r implementation. Most of the road access i n the 
study area i s l o c a t e d below 1067 m and i s l i m i t e d at best. No 
road access e x i s t s to most of the sub-alpine areas. Consequent
l y , ground counts appear biased toward the a d u l t female and fawn 
component of the p o p u l a t i o n . Use of t h i s method i n the study 
area a l s o r e s u l t e d i n a r e l a t i v e l y high p r o p o r t i o n of u n c l a s s i 
f i e d animals. The use of a predator c a l l , to a t t r a c t and hold a 
deer's a t t e n t i o n f o r a r e l a t i v e l y long p e r i o d of time, may 
increase the p r o p o r t i o n of animals c l a s s i f i e d , and p o s s i b l y the 
number of deer counted. However, because the c a l l apparently 
i m i t a t e s the b l e a t of a fawn i t may bias counts towards the doe 
component of the p o p u l a t i o n . 

One method of o b t a i n i n g a p r e c i s e post-season sex and age 
c l a s s i f i c a t i o n would be to l i v e t r a p and examine a sample of 
animals on the w i n t e r i n g areas, as soon a f t e r the c l o s e of 
hunting as p o s s i b l e (Forbes - personal communication). Pre
season counts using t h i s method would not be v i a b l e , due to the 
segregation of v a r i o u s age and sex compenents of the p o p u l a t i o n 
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on the summer ranges. However, a pre-season r a t i o could be 
de r i v e d from the post-season r a t i o , assuming that both the 
harvest and c r i p p l i n g l o s s e s could be a c c u r a t e l y d e f i n e d . How
ever, the l o g i s t i c a l and f i n a n c i a l r e s t r a i n t s a s s o c i a t e d w i t h 
such an approach preclude i t from c o n s i d e r a t i o n i n the study 
area. 

A v a r i e t y of other techniques e x i s t f o r e s t i m a t i n g deer 
numbers. Among these i s the L i n c o l n Index method which was used 
i n the l a t e 1960's to estimate the deer p o p u l a t i o n u t i l i z i n g the 
Lower Skagit V a l l e y (Forbes - personal communication). However, 
a number of problems e x i s t w i t h t h i s method. These i n c l u d e 
emigration of marked animals from the study before a f o l l o w -
up survey i s concluded, and the p o s s i b i l i t y that marked and 
unmarked animals are not e q u a l l y l i k e l y to be encountered i n a 
follow-up survey (Connolly, 1981). This method i s a l s o f a i r l y 
labour i n t e n s i v e , a f a c t o r that must be considered i n l i g h t of 
r e g i o n a l p r i o r i t i e s and l i m i t e d budgets. Other methods, such as 
s t r i p censuses and t r a c k counts are u n l i k e l y to be s u i t e d to the 
study area due to access d i f f i c u l t i e s . 

In c o n c l u s i o n i t i s recommended that the model 
X = (A)(B)(C) 

continue to be used to estimate deer numbers i n the study area. 
U n t i l a v i a b l e method i s found to c l a s s i f y deer i n the study 
area, a s u b j e c t i v e estimate of 407o a n t l e r e d animals i n the popu
l a t i o n should be assumed. At worst, subsequent f i e l d data may 
prove t h i s p r o p o r t i o n of a n t l e r e d animals to be too high. In 
that case, the s i z e of the deer p o p u l a t i o n w i l l have been under
estimated and presumably subjected to conservative management 
techniques. The most l i k e l y r a m i f i c a t i o n of such a scenario 
would be l i m i t e d to l o s t r e c r e a t i o n o p p o r t u n i t y , due to r e s t r i c 
t i v e harvest r e g u l a t i o n s . Such a s i t u a t i o n i s u s u a l l y q u i c k l y 
remedied and i s u n l i k e l y to have any long term d e t r i m e n t a l 
impact on the deer p o p u l a t i o n . 
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