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Irityoduction 

An aerial census of bison i n Wood Buffalo Hatioml 

Park a iK; surrourding areas was carried out in late February 

and early ?ferch of this year. The main ptirpose of the census 

was t o establish the total population of bison i n the Park, 

ThJs was done by counting bison i n a proportional area of 

the Park, obta i n i n g a coverage of approximately 25 per cent, 

P.eports of bis o n being observed outside of the Pferk boundaries 

l e d a l s o t o a s t r i p census i n the Fort Smith - Fort Resolution 

areas aiin observations i n other scattered points. 

The last complete census i n the Park was made by W, A. 

F u l l e r i n 1949 and i t was f e l t that some changes i n the popula

t i o n o f bison mould be evident a f t e r such a wide lapse of time. 

To be d i r e c t l y comparable to the census by F u l l e r the sirrvey 

p l a n and technique f o r the present survey w a s adopted from his 

r e p o r t (FulJer, 1950), 

Methods 

The sampling method consisted of parallel lines, 8 

m i l e s a p a r t , flown throughout the Park from east «Bifl west 

boundaries. An observation width of one mile on each side o f 



this line was established. This was done by marking on the 

windows and struts of the craft, a Cessna 180, an angle of 

69° from the v e r t i c a l for an a l t i t u d e of 2,000 feet above the 

ground. 

The -.Yrlter occupied the forward observation position 

am secorti observers, used at di f f e r e n t times, were Warden K. 

Cooper, Patrolman L. Heron, and Superintendent of Game, Dr. W. E, 

Stevens. Each obsei^er would place the number of bison counted 

on his respective si fie of the s t r i p , recorc' the time of the 

observation on prepared sheets and i n some cases attempt to break 

rlov.'n the nxraber observ-ef' into b u l l s , cows and calves. 

|FoDu3-ation Estimate V.'lthin the pyrk 

A t o t a l of 22 transect l i n e s were fl.own within the 

Park. The t o t a l rriileage Hewn (excluding mileage over major 

lakes) was 2,089 miles caverinn ^n area of 4,17? square miles. 

Only I ' T g r . I'^ke.s -'/ere eycluned ainoe i t was commonly observed 

that bison user small lakes "or forage arounfl the margins and 

for bedding gror.trls. The t o t a l area of large lakes was found to 

be oUB square m.iles by planimeter measurement, YTnen t h i s was 

deducted from the t o t a l area of the Park (17,300 square miles) 

and the result divided by the area observed the m u l t i p l i c a t i o n 

factor was found to be 3.937, T!~:s would mean that 1/3.937 of 

the Park was covered by our census and the t o t a l number of bison 

observed and recorded would be 1/3*937 of the t o t a l population. 



The number of bi s o n counted i n the census wiSs 2 ,988 

and the t o t a l number of b i s o n i n Wood B u f f a l o N a t i o n a l Rark was 

the r e f o r e found t o be 11,763> by c a l c u l a t i o n . This p o p u l a t i o n 

t o t a l i s subject to the e r r o r s l i k e l y t o be encountered I n a 

census of t h i s natiure. The follov;i : 5 g d i s c u s s i o n presents pro

bably the major sources of e r r o r i n v o l v e d , 

(a) fechanical E r r o r - I h i s i n v o l v e s d i s c r e p a n c i e s i n 

the harr'ling of the a i r c r a f t such as unavoidable d i p s or l o s s e s 

or g a i n i n a l t i t u d e . As a r e s u l t b i s o n acti:ially i n the s t r i p 

woul.d be omitten or conversely v/onld be included i n the count 

when a c t u a l l y outside of the s t r i p . The i d e a l weather contUtions 

under which the sur\^ey v;as flo'.vn minimized t h i a source of e r r o r . 

(b) V i s u a l E r r o r - This type of e r r o r Vias tiiyo r a n i f i c a -

t i o n s , the f i r s t being the p o s s i b i l i t y of miscounting a her'], the 

seco^id missing or not I'eii-ig able t o see bi s o n that were on the 

f l i g h t l i n e but were obscured e i t h e r by the a i r c r a f t or t r e e s , 

o i i i c e the her33 enconnterec5 were not l a r g e miscounting was reduced 

t o 'a "inimum. I t i s the opinion of the writei" t h a t numerous 

animalH were missed i n h e a v i l y woodeo areas probably i n s u f f i c i e n t 

nunbex- to r a i s e the t o t a l p o p u l a t i o n a r r i v e d at to a somewhat 

higher l e v e l . 

(c) Bias E r r o r - Though the w i t e r at a l l times occupied 

the c o c k p i t obs'^rvation p o s i t i o n , tl i r e e people vrere used as second 

observers at v a r i o u s times. The t o t a l count f o r each observation 

p o s i t i o n i s as f o l l o w s : 

Obsei-ver #1 P o s i t i o n - 1,409 b i s o n . 
Observer #2 P o s i t i o n - 1,579 b i s o n . 



The difference between the oounts was subjected to a 

t test for paired observations (Cox, 1954) and the tis'sfult ( t t^ i .^ 

D, F. 21) showed that there was no s i g n i f i c a n t difference i n the 

counts between the observers i n the #2 position and the writer 

i n the #1 position. 

I t can, therefore, be predicted with some degree of 

certainty that the population of bison within Wood Etiffalo Park 

i s above the calculated figure, probably i n the range of 12,000 -

14,000 animals. 

Results of Calf Counts 

Two a e r i a l counts of bison were done during the summer 

for the p^xcpose of determining the percentage of calves i n herds 

at a time when they were readily diacernable. The re s u l t s are 

outlined; 
Ji i l y 5, 1956 - of 7 herds observed the percentage 

of calves was 19.4 ( t o t a l of 1007 
animals of which I64 were calves). 

September 8, 1956 - of 14 herds observed the per
centage of Calves was 23.3 ( t o t a l of 
296 animals of which 56 were calves). 

The percentage of calves found i n various herds during 

the present count was 21.1 ( t o t a l of 3 O 8 animals of which 55 were 

c a l v e s ) . 

The increment for th i s season appears to be c onsistent 

and at a rather high l e v e l . The percentages quoted are herd 

s t a t i s t i c s and do not take into account the numerous groups of 

b u l l s which are seemingly isolated from the herds most of the 

time. 



An increment of this magnitude would eventually i n 

crease the population to a much larger figure than presently 

found i n comparison with previous estimates by Soper in 193A 

as 12,000 (Sorter, 1941) aixJ b7 F u l l e r i n 1949 as 10,000 -
12,500 (Fu].ler, 1950). Various f a c t o r s such as p r e d a t i o n , 

d i s e a s e , organized slaughter and movement out of the Rark play 

a l a r g e part i n a L n i m i z i n g increases i n p o p u l a t i o n by recr u i t m e n t . 

Hie f o l l o w i n g d i s c u s s i o n i s presented t o i n d i c a t e the importance 

of each f a c t o r . 

(a) P r e d a t i o n - The only fa-edator t h a t i s of any 

s l g n i r i c a h c e -\ t.he b i s o n range i s the timber wolf, Caais lupus 

o c c i d e n t a i l s . S i x wolves were sighted on Lake G l a i x e and another 

group of wolves were slghtei" at a fre.'^h k i l l of one b i s o n east of 

Coop Lake. One I j -K^ivldual was sighted near a herd of b i s o n i n 

the 27th baseline area. 7,'olf s t u d i e s on par t of the b i s o n range 

known l o c a l l y as the S a l t P l a i n s have shov.'n t h a t there i s a very 

lov; p o p u l a t i o n of wolves i n the area. These various observations 

tend t o i n d i c a t e t h a t predation by wolves i s not heavy at present 

tho'jigh e f f o r t s should be continued i n t h e i r c o n t r o l . 

(b) Disease - The disease f a c t o r has been o u t l i n e d in 

d e t a i l by Stevens (1954). The major diseases involved are tuber

c u l o s i s and Bang's d i s e a s e . Previous years of t e s t i n g and autopsy 

have shown that t u b e r c u l o s i s i n f e c t i o n ranges from 15 per cent to 

4 5 per cent i n v a r i o u s herds. The incidence of Bang's disease is 

y e t to be deter.mined. The e l i m i n a t i o n of these disease f a c t o r s 

should continue t o be one of the prim© r e q u i s i t e s i n any sla u g h t e r -



ing operation to be carried out i n Wood Buffalo Park, 

(c) Organized Slaughter - Population reduption l y 

organized slaughter has accounted for 1,971 animals since the 

last full-soale census by Puller i n 1949. This k i l l i s at 

present a small fraction of the annual increment, 

(d) I-fovement Out of the Bark - This feature w i l l be 

f u l l y discussed in a later chapter. However, a considerable 

increase in population has occurred outside of the Park and 

must be attributed to movements or migration from the Park, 

It i s presently apparent that a l l factors combined have not 

been of enough magnitude to larevent an increase in the bison 

pop\tlation. Each factor i s to a certain degree measurable and 

w i l l be carefully observed i n management of the bison herds, 

Viinter Distribution Vn-thin TVie Bark 

The major wintering range of bison in the Bark remains 

to be the lowlara3s or meadows in the Lake iVamawi, Lake Claire and 

Ea r i l Lake areas and exterr!ing north to the 60th parallel in a 

belt east of the Alberta Plateau to the Slave River, The most 

favourable part of this range on the basis of u t i l i z a t i o n appears 

to be the numerous levees formed by the Peace River, These levees 

consist of meadows bounded by heavy stan3s of spruce. 

A distribution map. Figure 1, indicates the range and 

distribution of the bison. The most significant differences be

tween the distribution of the bison i n 1949 and in 1957 is the 

small number of animals in the western section of the Bark west 

of Lake Claire, the foothills of the Caribou Mountains and west of 

the Ninshith H i l l s . Only a few individuals and small groups were 
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found i n the B i g B u f f a l o a r e a . These i n d i v i d u a l s and groups are 

w i d e l y separa ted from any c o n c e n t r a t i o n s of b i s o n w i t h i n the P a r k . 

There i s r e a s o n t o b e l i e v e t h a t t h e s c a t t e r e d i n d i v i d u a l s foand 

i n t h e B i g B u f f a l o Lake area are p o s s i b l y Wood B i s o n and p h o t o 

graphs on the ground were taken o f one l o n e i n d i v i d u a l i n t h e 

>^arl ing R i v e r area which might v a l i d a t e t h i s i f some c l e a r 

d i f f e r e n t i a t i o n can be found. 

I t should be noted t h a t only v e r y s m a l l numbers of 

b i s o n wintered around the Hay Camp area as shown on the d i s t r i b u 

t i o n map. Fi g u r e 1. This area was subjected t o a g r e a t d e a l o f 

hunting pressure from the s l a i i g h t e r i n g operations of previous 

years. A population of 3000 animals was estimated by Stevens 

(1954) f o r that area. 

The l a r g e s t c o n c e n t r a t i o n of b i s o n remains t o be i n 

the Lake C l a i r e meadows, an area on the north shores of C l a i r e 

and B a r i l Lakes. In the area south of the Peace R i v e r and n o r t h 

of the north shores of C l a i r e and. B a r i l Lakes the wi n t e r p o p\ila-

t i o n i s estimated t o be 4,000 a n i m a l s , based on our census. This 

c o n c e n t r a t i o n appears to be r e l a t i v e l y s t a b l e from previous y e a r s . 

A f u r t h e r p o p i l a t l o n of 1,000 animals i s estimated to be i n t h e 

area south of Lake Mamawi and east o f Lake C l a i r e . 

Census of Bi s o n Outside the Payk 

A census by the tra n s e c t method was done i n t h a t area 

bounded by the 60th p a r a l . l e l on the south, the L i t t l e B u f f a l o 

R i v e r on the west, the Tethul and T a l t s o n R i v e r s on the e a s t , 

and terminated on a s t r a i g h t l i n e from F o r t R e s o l u t i o n east t o 



t h e T a l t s o n R i v e r , The area i n v o l v e d was 3,593 square m i l e s 

and the coverage i n 11 t r a n s e c t l i n e s was 903 square m i l e s or 

1/3.98 o f the t o t a l . 

The number o f b i s o n counted was 664 and the t o t a l 

p o p u l a t i o n o f the area on the b a s i s o f the f r a c t i o n o f the a r e a 

covered was c a l c u l a t e d t o be 2,643 a n i m a l s . 0bsear7ations o f 

numerous b i s o n o u t s i d e o f the s t r i p s would i n d i c a t e t h a t the 

t o t a l f l^t i re i s r e l i a b l e . 

The f i g u r e o f 2,643 animals i n the o u t l i n e d a r e a i s 

much above t h a t i n d i c a t e d by F u l l e r (1950) who es t imated a 

p o p u l a t i o n o f 500 a n i m a l s . T h i s area i s a f a v o r a b l e h a b i t a t 

f o r b i s o n , r e s e m b l i n g t o a l a r g e ex ten t the meadows i n the Lake 

C l a i r e a r e a . The w i n t e r d i s t r i b u t i o n of these herds i s shown 

on a map. F i g u r e 2. A l a r g e p a r t o f the animals are e a s t o f 

the S lave R i v e r and some d i s t a n c e from the Park boundary. I t 

i s the o p i n i o n of the w r i t e r that the m a j o r i t y o f the b i s o n 

have moved north a l o n g the lowlands eas t o f the P l a t e a u t o 

t h e i r present t e r r i t o r y and w i l l remain i n t h i s t e r r i t o r y . As 

w i n t e r r e s i d e n t s o u t s i d e o f the P a r k and i n the Northwest 

T e r r i t o r i e s they a r e v u l n e r a b l e t o h u n t i n g pressure and as a 

r e s u l t should r e c e i v e some c o n s i d e r a t i o n f o r management, 

Ot?Seryfltions Ontgide thg ?afk 

In the course of t r a v e l l i n g between t r a n s e c t s , 65 

b i s o n v;ere counted east of the Embarras R i v e r , on the A l b e r t a 

s i d e . These had not penetrated f a r east of the r i v e r and i t i s 

l i k e l y they would retiu"n to the Park i n the s p r i n g . 



While at 5 t h Iterldian, i n the l a t t e r port of March, 

the writer was informed that a large herd of bison had gone 

west of the Iterk boundary i n 1926 and were s t i l l to be found ^ 

i n the v i c i n i t y of the Wabiskaw River. 4 f l i g h t was made into ; 

the area and the search extended to the f o o t h i l l s of the Buffalo 

Head H i l l s without any sign of the bison being seen. On the 

return t r i p to 5th ?feridian s i x bison were seen north of the Peace 

River west of Wentzel River, The fate of the 400 bison reported 

and recorded by F u l l e r (1950) i n t h i s area i s not known, there

fore, they are not included i n the count at t h i s time. 

STommary 

1. An a e r i a l s t r i p census of bison i n Wood Buffalo 

Park and surrounding areas was made i n l a t e February and early 

March of 1957. The transect s t r i p s were 8 miles apart and the 

observation width was 1 mile on each side of the s t r i p at an 

altit u d e of 2000 feet above the ground. 

2. A t o t a l of 2,089 miles was flown i n observation 

covering gn area of 4,178 square miles. In th i s area 2,933 

bison were counted and the t o t a l population of bison within the 

Park was calculated to be 11,763 animals. This i s an increase 

from 1949 of approximately 2,500 animals. 

3. The increment f o r the l a s t breeding season was 

foii.nfl to be uuite high, the seasonal weighted average being 

20 ,6 per cent. This i s higher than the 15 per cent found by 

Fu l l e r (1950) on counfs of herds having calves, 

4. The winter d i s t r i b u t i o n of bison shows that the 



area east of the Caribou Mountains i s largely unoccupied as i s 

the area west of Lake Claire to F i f t h 'ferldian. The Big Buffalo 

Lake and l^arling River region is very sparsely populated. The 

major concentration of bison was found to be i n the Lake Claire 

meadows and a population of 4,000 animals i s estimated for that 

area. The area i n the v i c i n i t y of the Hay Camp is almost com

pletely devoid of bison where Stevens (1954) had estimated 3,000 

animals at t'nat time, 

5, The population of bison i n the Northwest Territories 

east of the L i t t l e Buffalo River i s estimated to be 2,643 animals. 

This was based on a coverage of the area by an aerial strip count 

in which 1/3,98 of the area was censused and 664 animals counted. 

The total arrived at i s much in excess of the figure of 500 

recorded by Fuller (1950) for this area. It is believed that 

this popjlation w i l l remain outside of the R-rk boundary through

out the year, 

6, Tile t o t a l number of bison estimated to exist 

throughout the bison range is between 14,'00 - 16,000 animals. 

In the periO'-' of 8 years between counts t h i s is an increase of 

approximately 4,500 ovwr thp .--stimate by Fuller, 

Rec omi'ie nr' at ions 

1. The k i l l of bison In orga-iizee hr.'",.- t o t a l l e d 

1,971 animal:-; .since 1949 to the present. Th!;-, k . l l l appears to 

"lave made no inroad into the bison pcpul. t i o n since i t has 

aprarenLly increased i n sp i t e cf the hunts and other ^act.ors 

tendirig to rerv.ce the population. Therefore, the nresent level 



o f hunt ing o f 400 - 500 animals a n n u a l l y c a n be c o n t i n u e d 

w i t h o u t d e p l e t i o n on a susta ined y i e l d b a s i s , b a r r i n g u n f o r s e e n 

c i r c u m s t a n c e s . 

The present p o p u l a t i o n I n the v i c i n i t y o f the Sweet-

g r a s s a b a t t o i r s i t e i s s u b s t a n t i a l and attempts should be made 

not t o d e p l e t e the l o c a l c o n c e n t r a t i o n as seems t o have occurred 

i n the Hay Camp a r e a . 

2. The p o p u l a t i t j n o f b i s o n between the L i t t l e B i i f f a l o , 

R i v e r and t h e T a l t s o n R i v e r i n the Northwest T e r r i t o r i e s i s 

worthy of some c o n s i d e r a t i o n . A t present they are subject t o 

h u n t i n g presattre by h o l d e r s o f g e n e r a l h u n t i n g and t r a p p i n g 

l i c e n c e s and are u t i l i z e d by them, i n some c a s e , i n an adverse 

manner. I t i s the o p i n i o n o f the w r i t e r t h a t a pronounced r e 

d u c t i o n i n t h i s p o p u l a t i o n can be made by i n d i s c r i m i n a t e h u n t i n g , 

and t h a t the p r i v i l e g e o f h u n t i n g b i s o n i n the Northwest T e r r i 

t o r i e s be revoked u n t i l some method o f p r o p e r l y u t i l i z i n g t h i s 

resoiarce can be e s t a b l i s h e d . 

3 . The sampling method used f o r t h i s survey should 

be cont inued i n subsequent surveys f o r the purpose o f e s t i m a t i n g 

p o p u l a t i o n s o f b i s o n . Some attempt should be made t o e s t a b l i s h 

a proper i n t e r v a l o f time between surveys and i t i s recommended 

t h a t a 5 year p e r i o d be u s e d . Al lowance should be made, however, 

f o r c a l f counts and area counts on a y e a r l y b a s i s . 
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H Y P S O M E T R I C T I N T S 

The variation o( the comDass needle at any place 
along a brol̂ en line is the Varrslion Ri.en on (hat 
broken line, Al other places the variation is between 
Ihose given on the neighbouring tiioken lines; ihus 
at the olace marked A. tile variation is between as" E 
and 33 E, The varialion o( tile compass needle 
decreastnB aboul 7 minutes annually. 
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H Y D R O G R A P H I C A N D M A P S E R V I C E 

il5"oo- 30 114'oo 30' 1 i;i"(H) 30' 1 1 2 ° 0 0 30' 111'OO' 

60i)0' 60"i>a 

r»i> 00! 

I 1 T) IKI so i l 4 ° 0 0 ' 30' I 1 3 ° 0 O 30' 112'00 30-

T H E D E C L I N A T I O N OF T H E COMPASS N E E D L l i 1940 1 I 1 A m M 
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compass needle is N . 32° 30' E. 
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Reprtniuffd from the eight mile sheets nf ilie Salumul TopuKraphic Series 
.a the Hydrographic and Map Senire. Ldiellv Huildiiig, Ultawa. 1947. 
where additional copies niav be oblnined. 
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S c a l e 8 m i l e s to 1 i n c h o r 1 : 5 0 6 , 8 8 0 
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Datum is mean sea level 

NOTE: Tht boundary ol the p»rk follows Itie ciriire of the 
main channel of the Athabajlta Rivar. Ihe Embarras River, 
lh« Riuiire des Rochaii and the Slave River 

Price 25 cents 
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