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B u f f a l o Range and Food Habits of B u f f a l o 
i n Wood B u f f a l o Park 

Physiognomy: 

The p h y s i c a l geography of the Park has been 
adequately d e s c r i b e d by Soper (1938, 19^1), Raup 
(1935,pS66, 19^6) and F u l l e r (1957). A b r i e f sxunmary 
of t h e i r / ^ S e s c r i p t i o n i s included here. 

On the soiith and west sides of the park, the B i r c h 
and Caribou Mountains, e r o s i o n p l a t e a w o f Cretaceous 
rock, provide the only major topographic forms. Between 
the Caribou Mountains and the Slave R i v e r , the A l b e r t a 
'Platea^i-slopes g r a d u a l l y to the no r t h - e a s t u n t i l i t 
.'breaks o f f s h a r p l y as a gy p s i f e r o u s limestone escarp-
iment.,.;."Alluvial p l a i n s east of the escarpment have been 
l j u i l t / i u p ' b y the d e p o s i t s from the Athabasca, Peace and 
Slave j R i v e r s . These p l a i n s are l o c a l l y kno\«m as the 
•Salt P l a i n s . The-salt (NaCl) has o r i g i n a t e d from under-
ground.deposits i n the A l b e r t a P l a t e a u f o r m a t i o n and.;has 
been r e t a i n e d i n the s o i l of the p l a i n because of poor 
drainage.,. The. s o i l s around Lake C l a i r e and Lake Atha
basca "have been deposited out of the muddy waters 
f l o w i n g i n t o these l a k e s , 



Along the channels connecting the Peace and Slave 
R i v e r s w i t h Lakes Athabasca and C l a i r e , spruce t r e e s , 
probably no more than 150 years o l d are growing-with 
t h e i r trunk b u r i e d i n two to three f e e t of s i l t . This 
would i n d i c a t e a present r a t e of d e p o s i t i o n of about 
twenty inches every hundred years. The present r i v e r 
banks, i n these l o c a t i o n s are o n l y ten f e e t above the 
high water l e v e l . Thus, i t seems e v i d e n t that most of 
the lowlands around Lake Athabasca and Lake C l a i r e 
were p a r t of Lake Athabasca as r e c e n t l y as 500 years ago. 

B. S o i l s : 

The s o i l s of a l l the b u f f a l o range are of g l a c i a l 
or l a c u s t r i n e o r i g i n . Since the s o i l s are f r o z e n 
through much of the year very l i t t l e b a c t e r i a l decay 
occurs. The cold temperature of the s o i l causes a 
c o n d i t i o n of p h y s i o l o g i c a l dryness and allows o n l y 
f u n g a l decay, r e s u l t i n g i n an a c i d s o i l . The s o i l i s 
very poor i n humus and l a c k s a v a i l a b l e n i t r o g e n . Such 
edapbic c o n d i t i o n s are w e l l s u i t e d to c o n i f e r o u s t r e e s . 

The s o i l s of the S a l t P l a i n s are too s a l t y f o r 
most p l a n t s . The s o i l s of the Lake C l a i r e meadows a l s o 
possess a h i g h content of s a l t , but not s u f f i c i e n t to 
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prevent mesophytic v e g e t a t i o n becoming e s t a b l i s h e d . 
C. V e g e t a t i o n : 

With the E x c e p t i o n of the S a l t P l a i n s and Lake 
C l a i r e meadows, most of the park supports a f o r e s t of 
white spruce ( P l c e a g i a u c a ) , or s u c c e s s i o n a l stages 
l e a d i n g to a white spruce f o r e s t . There are some 
areas on the A l b e r t a P l a t e a u which have very poor 
drainage and consequently support a b l a c k spruce 
(P l c e a mariana) bog. Along r i v e r s and streams, v a r y 
i n g amounts of w i l l o w ( S a l i x spp.), balm (Populus 
b a l s a m i f e r a ) , aspen (P. t r e m u l o i d e s ) , and b i r c h 
( B e t u l a p a p l f e r a ) occur. I n the southern p o r t i o n of 
the park, along the Athabasca r i v e r , balsam f i r (Abies 
l a s i o c a r p a ( ? ) ) can be found. Jackpine (Pinus banks-
iana) covers extensive areas as the f i r s t stage of a 
pyrosere and a l s o occurs on very d r y s i t e s such as 
morainic r i d g e s and sand dunes. Large grass meadov/s 
occur o n l y on the S a l t P l a i n s . 

The d i s t r i b u t i o n of v e g e t a t i o n on the s a l t p l a i n s 

i s determined by the s a l i n i t y and the moisture content 

of. the s o i l . Raup (1935 p. 53) provides an e x c e l l e n t 



d i s c u s s i o n of the S a l t P l a i n s to which I can add nothing. 
The meadows on the n o r t h side of Lake C l a i r e , i n 

the v i c i n i t y of Sv/eetgrass camp are of three v e g e t a t i o n 
types-. The wettest areas are vegetated by G l y c e r i a and 
Carex t r i c o c a r p a . On more elevated ground, Scolochloe 
,«<Fluming?a) festucacea r e p l a c e s G l y c e r i a . On the d r i e s t 
4areas -the v e g e t a t i o n i s Calamagrostis canadensis which 
grows i n a n e a r l y pin'e stand. The r i d g e s of the meadow 
have a Hordeum-Po ten t i l i a a s s o c i a t i o n . ,,The d r i e s t 
ground i n the area i s covered w i t h t h i c k e t s of w i l l o w 
or f o r e s t s of balm or spruce, A more d e t a i l e d d i s c u s s i o n 
of the v e g e t a t i o n i s given i n Raup (1935 pp. 67-7^). 

Raup (1935) a f t e r having made on l y b r i e f s t u d i e s 
of the grassland on the A l b e r t a P l a t e a u and p r o v i d i n g 
us w i t h an accurate d e s c r i p t i o n of the present s t a t e 
of the communities (pp. ^1-53) i s unable to determine 
t h e i r o r i g i n . He s t a t e s (p. 60): 

"As there i s no evidence of an e a r l i e r , 
f o r e s t e d c o n d i t i o n , the grasslands or 
p o s s i b l e tundra forebears of them must 
have p e r s i s t e d as a type of v e g e t a t i o n 

. from -their i n c e p t i o n . This e l i m i n a t e s 
f i r e s and other secondary i n f l u e n c e s as 
causes f o r t h e i r e x i s t a n c e , and pushes 
the ; i r , l h i s t o r y back to the o r i g i n and 

• exposure of the s o i l i t s e l f . " 



Moss (1955) and T h i e r e t (1958) r e f e r to Raup's 
e x p l a n a t i o n u n c r i t i c a l l y , and Raup repeats i t i n h i s 
19^6 paper (p. 69) . I cannot agree w i t h Raup, F i r s t , 
on a l l e x i s t i n g upland p r a i r i e s I was able t o f i n d , ( 
evidence of previous f o r e s t f i r e s were i n d i c a t e d . J 

.Secondly, a study of the successions v;hich are now 
f o l l o v / i n g r ecent f i r e s i n the area c l e a r l y I n d i c a t e 
that the grass meadows o r i g i n a t e from p r e v i o u s l y 
f o r e s t e d l a n d . And t h i r d l y , i t i s not l o g i c a l to 
imagine grasslands which e x i s t e d f o r thousands of 
years to suddenly be invaded by aspen and spruce 
si n c e 1935* and now supporting f o r e s t s . -

In the f o l l o w i n g paragraphs I v ; i l l attempt to show 
tha t the present d i s t r i b u t i o n of the grassland's and 
f o r e s t s are l a r g e l y determined by t h e i r immediate past 
h i s t o r y , e s p e c i a l l y f i r e s , and not by edaphic or 
c l i m a t i c c o n d i t i o n s , nor are they a s u c c e s s i o n a l stage 
from tundra v e g e t a t i o n . 

The v e g e t a t i o n f o l l o w i n g a f i r e w i l l be determined 
not o n l y by the s o i l type, topography and c l i m a t e , but 
a l s o by the s e v e r i t y of the f i r e , the i3revious v e g e t a t i o n , 
the seeds and r o o t s present i n the ground and the seed 



which may be brought onto the burn by wind, water 
and animals. 

Raup (19^6: p. 1+7-^8, 55) and Moss (1955: p. 52^) 

d i s c u s s the f o r e s t s u c c e s s i o n f o l l o w i n g a f o r e s t f i r e . 
They omit to i n c l u d e a grass meadow stage i n t h e i r 
a n a l y s i s . l-Jhere a quick r e t u r n to a f o r e s t type f o l l o w s 
a f i r e , no grass meadow stage occurs. I n the no r t h e r n 
b o r e a l f o r e s t , f i r e s have o f t e n burned areas i n such 
a way tha t tree species do not appear immediately 
afterwards. There are s e v e r a l areas i n the park which 
were btirned 20 or 30 years ago and s t i l l sfjow no s i g n ^ 
of r e g e n e r a t i n g a f o r e s t . In such areas grass species / 
may become e s t a b l i s h e d so f i r m l y t h a t the aspen, pine j 
o r s p r u c e cannot invade. Depending on the s o i l and 
dr a i n a g e , three types of grass meadow a s s o c i a t i o n can 
be produced. Each of them w i l l e v e n t u a l l y develop i n t o 
a f o r e s t , but f o r p o s s i b l y a hundred years they w i l l 
remain e s s e n t i a l l y a grass meadow. 

The wet, p o o r l y drained depressions w i l l support 
a c l i m a x white spruce f o r e s t , but the stages l e a d i n g 
to the climax a f t e r a f i r e are somewhat d i f f e r e n t than 
on b e t t e r drained s i t e s . While, the area i s f o r e s t e d , 



the water t a b l e i s depressed, and the ground i s 
r e l a t i v e l y d r y . A f t e r a f i r e , however, l o s s of water 
by t r a n s p i r a t i o n i s reduced, the water t a b l e r i s e s , 
and•the area becomes.flooded. Under these c o n d i t i o n s 
a Calamagrostis-Sallx-moss a s s o c i a t i o n develops which 
i s almost; i d e n t i c a l to the Calam.agrostis-Salix assoc-

'••'..1.' 

i a t i o n i M i c h has developed around Lake Athabasca and J 

the r i v e r ' d e l t a s and f l o o d p l a i n s connected A^rith i t . 
What stages the wet meadow must go through i n order ( 
f o r a spruce f o r e s t - t o r e - e s t a b l i s h c ould not be \ 
e x a c t l y determined, but the presence o f a few spruce \ 
s e e d l i n g * i n the meadow i n d i c a t e a d i r e c t development 
•t̂ ^̂ ^̂  spruce f o r e s t . The b u f f a l o have no e f f e c y 
on these wet meadows since they w i l l not eat the 
Calama-grostis grass. 

On, the m o i s t ^ w e l l drained sites'^ v f i t h a c l a y e y 
s o i l , an Agropyron a s s o c i a t i o n may appear f o l l o w i n g 
a f i r e . I n the area east of where the Pine Lake road 
crosses .tTie S a l t R i v e r , the Agrop?/Ton a s s o c i a t i o n i s 
developing. . A f i r e about 20 years ago removed n e a r l y 
a l l the toees i n a mature aspen stand.. There i s l i t t l e 
evidence/lof aspen or pine r e g e n e r a t i o n . The primary . 



species of the meadow are Agropyron spp., Rosa a c i c i i l a r i s 
and Symphoricarpos o c c i d e n t a l i s . There i s a la r g e 
nmher oT secondary species most common of which are 
Poa,- S t i p a , K o e l e r i a , Calamae^rostis, Amelanchier, Rihes 
and many f o r b s . This area make e x c e l l e n t b i i f f a l o range 
and i s rtsed dm-ing the summer by s m a l l herds of b u l l s , 

- ACTOPVTDTI, K o e l e r i a and Poa r e c e i v e the most use. The 
adjacent s a l t meadow r e c e i v e d very l i t t l e use by the 
b u f f a l o . 

The t h i r d h a b i t a t type e x i s t s on the w e l l drained 
sandy s o i l which i s very common i n the A l b e r t a P l a t e a u . 
There^ Elymus innoyatus i s the most common grass. 

•..;Ag:r:on37ron.:,..,Schizachne and other grasses occur i n l e s s e r 
-amounts^ Since t h i s h a b i t a t type i s the most extensive 
of the d r y meadows i t must provide the bulk of the non-
:̂ «edgevfpart: of the d i e t . Not only i s "Blvmus the primary 
grass of the open meadow stage i n the s u c c e s s i o n , but 
i t p e r s i s t s as almost the o n l y grass i n the aspen and 
pine f o r e s t stages which f o l l o w . 

. vnier« pine forms the pioneer f o r e s t tree the 
abundance of grass depends on "the d e n s i t y of the pine. 
In the very extensive open pine stands which must have 
been .present f i f t y to seventy years ago, i t would appear 



that the grass •understory v/onld have been composed 
l a r g e l y of Schizachne pnrpnrascens and Elymus innovatus 
and would have provided considerable f o r a g e . In the 
dense pine f o r e s t , very l i t t l e grass i s present. Schizachne 
and Elymus are almost the o n l y grasses present i n the Aspen-
Pine f o r e s t which now occupy the former pine "savannah". 

Figiu-e 1. i l l u s t r a t e s the present c o n d i t i o n of the 
pine "savannah" h a b i t a t . I t i s obvious t h a t the pine 
tree i n the photograph a t t a i n e d i t s e a r l y growth without 
competition from other t r e e s . Later the aspen entered 
the s i t e , but i n the case i l l u s t r a t e d , d i d not occupy a l l 
the grass m.eadow. A second i n v a s i o n of aspen began about 
ten years ago and w i l l com-pletely dominate the open grass 
meadow w i t h i n a few years. 

Sumraer food h a b i t s of B u f f a l o . . ' 

A l b e r t a P l a t e a u arid S a l t P l a i n s ; 
The b u f f a l o herds along the Slave R i v e r remain on 

the S a l t P l a i n s , t h e i r winter range, u n t i l about the 
f i r s t of June. They r e t u r n to the winter range d u r i n g 
the l a t t e r p a r t of August. Thus, f o r o n l y three months 
the b u f f a l o l i v e on the sm a l l meadows i n the f o r e s t s of 



..ID.. 
the A l b e r t a P l a t e a y . As we have seen, most of these 
meadows are temporary, being s n c c e s s i o n a l stages l e a d i n g 
to a climax white spruce f o r e s t . 

It i s not p o s s i b l e to make a d e t a i l e d study of the 
food h a b i t s of the b u f f a l o f o r s e v e r a l reasons. Much of 
t h e i r range i s i n a c c e s s i b l e . Only t h a t p a r t which i s 
w i t h i n a few miles of the roads could be s t u d i e d . Lack 
of p r i o r d e t a i l e d knowledge of the movements of b u f f a l o 
and the d i s t r i b u t i o n of v e g e t a t i o n types caused much time 
to be l o s t i n f r u i t l e s s search. I n f e r r e n c e of food h a b i t s 
by n o t i n g u s i of p l a n t s can be m i s l e a d i n g , but i t was the 
only method p o s s i b l e . Observations of feeding.animals 
would have helped c o n s i d e r a b l y , but most; of the time a l l 
that could be seen of the b u f f a l o ^̂ ras t ? i 8 i r southern ex
posure (as they galloped n o r t h through the f o r e s t . ) 

Most of the b u f f a l o ' s food comes from wet sedge ^ 
meadows. The larg e grass meadows d e s c r i b e d by Soper (19^1) 

and Raup (1935) have been almost' completely e l i m i n a t e d y 

by aspen f o r e s t . However, the grass of these meadows 
has p e r s i s t e d i n the developing f o r e s t , and s t i l l provides 
considerable forage. The primary forage species of these 
upland meadows being Elymus innovatus, Agropyron spp., 



Schizachne and Poa. I t was not p o s s i b l e to determine to 
what degree each of the v a r i o u s grasses were used. The 
c o n d i t i o n of the range d i d not i n d i c a t e over-use. Areas 
of b u f f a l o c o n c e n t r a t i o n such as around the water hole 
two miles south of J u n c t i o n Lake and f i f t e e n m iles n o r t h 
of Pine Lake (see Soper, 19^1, p. 383; F i g , 12 and a l s o 
F i g , 2 of t h i s r e p o r t ) shov; a r e g r e s s i o n of the range to 
a weed stage. This c o n d i t i o n has p e r s i s t e d v/ithout s i g 
n i f i c a n t change since Soper made h i s study i n 1933* 

The grass species c o n s i s t a n t l y not u t i l i z e d d u r i n g 
the summer were Calamagrostis spp,, Hordeum .jubatum, 
A g r o s t i s and most of the grasses on the s a l i n e , meadovrs 
of the s a l t p l a i n s , 

2» Lake One: 
The l a r g e grass-sedge meadow which p r e s e n t l y 

occupies the area designated as Lake One has a complicated 
h i s t o r y . The present " l a k e " e x i s t s as a s m a l l pothole 
a few yards wide. At one tirae the whole area of s e v e r a l 
square miles was flooded to a depth s u f f i c i e n t to warrartt 
d e s i g n a t i o n on maps as a premanent water body. At an 
e a r l i e r p eriod i t has been covered, at l e a s t i n p a r t , by 
a spruce (?) f o r e s t . 



..12.. 
The present f l o r a of the meadow i s x:)redomlnantly 

Carex s_P£. Juncus, Hordeum and A g r o s t i s are a l s o common. 
An Agropyron a s s o c i a t i o n occupies the higher ground. On 
the b e t t e r drained s i t e s , aspen forms s m a l l groves ( F i g . 
3 and i f ) . 

There was a herd of about 150 a d u l t b u f f a l o and 35 

calves on the n o r t h end of the meadow when I was there 
on J u l y 25. They were f e e d i n g mostly on the sedge. The 
p r e f e r r e d grasses and f o r b s i n the Agropvyron a s s o c i a t i o n 
had been h e a v i l y grazed and there was even some gr a z i n g 
e v i d e n t i n the Juncus-Hordeum-Ap:rostis a s s o c i a t i o n which 
i s u s u a l l y avoided, 

A c l o s e view of the animals was obtained and they 
were a l l i n a f a t c o n d i t i o n . However, the herd was pre
dominantly cows, so the s m a l l number of c a l v e s present 
i n d i c a t e s a low r e p r o d u c t i v e r a t e . 

The C a l a m a g r o s t l s - S a l i x areas n o r t h of Lake One 

showed no s i g n of b u f f a l o and o n l y very l i g h t usage by 

moose. 
Spot checks on the group of lakes i n the center 

of the Park, l o c a l l y designated as Lakes Three, Four, e t c 
suggested to me a v e g e t a t i o n s i m i l a r to t h a t of Lake One. 
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3. Lake C l a i r e Meadov;s; 
Carex spp, form the major p o r t i o n s of the b u f f a l o ' s 

d i e t d u r i n g the summer, and, apparently a l s o d u r i n g the 
winter.' Although Calamagrostis meadows i n the Lake C l a i r e 
r e g i o n are almost as extensive as the Carex a s s o c i a t i o n s 
almost no i n d i c a t i o n of use by b u f f a l o was present. The 
other grasses i n the r e g i o n s i m i l a r i l y r e c e i v e d l i t t l e 
use. The Hordeum-Potentilla a s s o c i a t i o n , being s i t u a t e d 
on the higher ground r e c e i v e s c o n s i d e r a b l e mechanical 
damage as the higher ground was used by the b u f f a l o as 
a wallowing area and as a *'highv/ay". Browsing on w i l l o w 
d u r i n g the winter provides a s i g n i f i c a n t amount of food. 
The h a b i t of browsing i s unique to the b u f f a l o i n t h i s 
area. 

Use of a l l sedge meadows was not equ a l . The meadows 
south of the c o r r a l s were h e a v i l y used, whereas those 
west of Sweetgrass Creek r e c e i v e d very l i t t l e use. The 
species of Carex appeared to be'the same (Carex t r i c o c a r p a ) 
No e x p l a n a t i o n f o r t h i s b e h a v i o r a l d i f f e r e n c e could be 
found. 

. . . . . l l f ' 



E. Conclusions: 
Knowledge of tYe o r i g i n of grasslands i n Wood 

B u f f a l o Park i s important i n planning long-term 
management programs. Quite o b v i o u s l y , present f o r e s t 
management p o l i c i e s of t o t a l f ^ r e preyenlfcioh? i s : in. .con-
f l l c t X'Tlth m a i n t a i n i n g b u f f a l o summer range. The 

• • 
problem now f a c i n g a d m i n i s t r a t i o n i s ; should the Park 
be managed as b u f f a l o range-or as a f o r e s t r e s e r v e . I f 
i t i s to be managed as a b u f f a l o range i t must be decided 
when, where and how much burning i s necessary or per
m i s s i b l e . 
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3;̂ , 

••Figure i ; ' : T y p i c a l summer b u f f a l o range on the A l b e r t a 
'plateau. The amount of grassland i n t h i s 
h a b i t a t type has been s e v e r e l y reduced i n 
recent.years by i n v a s i o n of aspen. The 
photograph i l l u s t r a t e s four stages of the 
succession f o l l o w i n g a f i r e , v i z ; grass, 
pine-grass "savannah",• aspen i n v a s i o n ( o l d ) , 

• .aspen Invasion ( r e c e n t ) . 
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F i g u r e 2j B u f f a l o waterhole i n f o r e s t e d r e g i o n two 
• • m i l e s sotith .of J u n c t i o n Lake and 15 m i l e s 

n o r t h of Pine Lake. The v e g e t a t i o n of the 
neadov;- i s i n a g^ass-^^feed stage. 
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Figure 3 : Lake One meadow as viewed from the h i l l 
on the east side of the l a k e . "X" marks 
the l o c a t i o n of the poplar " h l u f f " shown i n 

. F i g u r e l+. 
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F i g u r e - \ : Grass meadow by poplar " b l u f f " i s h e a v i l y 
used by b u f f a l o . Most of the grass i n the 
.^reground i s Agropyron sp. 
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