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ABSTRACT 

WINTER ECOLOGY OF WOODLAND CARIBOU, RANGIFER TARANDUS CARIBOU, 
AND SOMF: ASPECTS OF THE WINTER ECOLOGY OF MOOSE, ALCES ALCES ANDERSONI, 

AND WHITETAIL DEER, ODOCOILEUS VIRGINIANUS DACOTENSIS 
(MAMMALIA:CERVIDAE) r N  SOUTHEASTERN MANITOBA 

Richard R. P.  Stardom 

Three major woodland caribou h a b i t a t s  a re :  open l a r c h  o r  black 

spruce bogs ( t h e  major source of arboreal  l i c h e n s ) ,  intermediate t o  

mature jack pine rock r idge  f o r e s t s  ( t h e  major source of ground l i chens )  

and rock ridge-shored lakes  (major t r a v e l ,  l oa f ing  and feeding a reas  a t  

the  beginning of the  spr ing  thaw). 

During e a r l y  winter ,  t h e  caribou feed in tens ive ly  on arboreal  

l i chens  i n  open bogs under windless, t h i n  snow cover condi t ions  bu t ,  i f  

t h e  reverse  condi t ions  e x i s t ,  i n t ens ive  feeding s h i f t s  t o  ground l i chens  

found on r idge  a reas .  During the  remainder of the  snow per iod ,  major 

feeding is on intermediate t o  mature jack pine r idges  where the  snow 

cover i s  s o f t e r  due t o  the  lack  of wind c r u s t s  and th inner  due t o  q a l i  

formation. Major u t i l i z a t i o n  of lakes  occurs only dur ing per iods  of 

th ick  snow cover when the  n i v a l  condi t ions  on lakes  a r e  more conducive 

t o  loa f ing  and t r a v e l  than adjacent  f o r e s t  types. 

The woodland caribou threshold of s e n s i t i v i t y  t o  n i v a l  condi t ions  

is  approximately 65 cm. The hardness threshold is  approximately 80 

2 
g/cm f o r  jack pine r idge  a reas ,  400 g/cm2 f o r  open bog a reas  and 700 



2 
g/cm on lakes.  The densi ty  threshold i s  approximately 0.20 t o  0.36 

f o r  jack pine  r idge  areas ,  0.18 t o  0.24 f o r  bog a reas  and 0.25 t o  0.33 

f o r  lakes .  These thresholds vary with the thickness of the  snow cover 

i n  t h e  th ree  h a b i t a t s  and height  of hard, dense l ayers  above t h e  sub- 

s t r a t e .  

A minimum of 183 woodland caribou inhabited t h e  extensive study 

area  during t h e  study period. This population was comprised of f i v e  

groups t h a t  ranged i n  s i z e  from 8 t o  55 individuals .  No overlap i n  

t h e i r  winter ranges was evident. I n  a winter of t h i n  snow cover, t h e  

bands making up t h e  r e s i d e n t  groups a r e  smaller and feed more extensive- 

l y  over t h e i r  winter  range. Conversely, i n  a winter  of th ick  snow cover, 

t h e r e  i s  a g rea te r  aggregation of individuals  i n t o  l a r g e r  bands which 

feed in tens ive ly  i n  small a reas  of t h e i r  winter range. 

Association between w h i t e t a i l  deer and woodland caribou i s  almost 

non-existent.  Association between w h i t e t a i l  deer and moose i s  high 

only during periods of t h i n  snow cover when t h e  two species  inhab i t  

the  same h a b i t a t  type. Association between moose and woodland caribou 

i s  l e s s  than what would be expected by chance and t h i s  lack of associa-  

t i o n  i s  primari ly due t o  ecological  segregation. 

Moose appear t o  be r e s t r i c t e d  l i t t l e  i n  t h i s  por t ion  of t h e i r  win- 

t e r  range though they a r e  genera l ly  observed on high ground o r  r idge  

a reas  during the  onset  of t h e  winter  period. When the  bogs and swamps 

a r e  frozen, they again inhab i t  a m'elange of h a b i t a t  types and during 

l a t e  winter ,  a r e  f requent ly  found i n  areas  which harbored deer i n  the  

e a r l y  winter months. I n  the  East  Lake Winnipeg snow regime, average 

snow cover thicknesses have l i t t l e  e f f e c t  on moose a c t i v i t y ;  any s h i f t  

i n  a c t i v i t y  normally does not  occur u n t i l  l a rge  a reas  exh ib i t  snow 



cover thicknesses i n  excess of 70 cm. 

Whi te ta i l  deer  a r e  influenced most by the  n iva l  environment and, 

while inhabi t ing  mixed deciduous-coniferous f o r e s t s  during the  major 

por t ion  of t h e  winter ,  they a r e  r e s t r i c t e d  t o  a reas  o f f e r i n g  t h i n ,  

s o f t  snow condit ions during January and February. Of the  th ree  ungulate 

species  i n  t h e  study a r e a ,  w h i t e t a i l  deer  a r e  f i r s t  t o  e x h i b i t  a response 

t o  the  n i v a l  condi t ions  and r e a c t  t o  snow cover thicknesses i n  excess of 

25 cm by moving from normal s m e r  range t o  a reas  with more favorable 

snow condit ions.  
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INTRODUCTION 

Although a g r e a t  dea l  of research  has been done on t h e  family Cer- 

v idae ,  f a r  too  l i t t l e  i s  known about t h e  r o l e  snow plays  i n  the  winter  

ecology of various members of t h e  family. The f i r s t  s c i e n t i f i c  inpu t  

concerning the  e f f e c t  of t h e  n iva l  environment on cervids  came from t h e  

Sovie t  Union i n  t h e  c l a s s i c  work of Formozov (1946) which a l s o  consider- 

ed n i v a l  influences on various o the r  mammals and b i rds .  This was f o l -  

lowed by the  works of Nasimovich (1955) on e f f e c t s  of snow on ungulates 

i n  t h e  Sovie t  Union. North American eco log i s t s  became aware of the  im-  

portance of annual snow accumulation about 1950 and s ince  t h a t  time, 

sporadic n i v a l  s t u d i e s  were c a r r i e d  ou t  on severa l  North American cervids.  

The major impetus and continuance of snow ecology s tud ies  have been 

through the  e f f o r t s  of P r u i t t  (1958, 1959). Over the  p a s t  20 years ,  the  

number of major winter s tud ies  on cervids  remains small,  even though it 

i s  t h e  most c r i t i c a l  period of the  year f o r  t h e i r  survival .  

The species  R a n g i f e r  t a r a n d u s  (Linnaeus) and i t s  many subspecies i s  

indigenous t o  boreal  regions of North America (Banfield 1961). A l l  too 

f requent ly  i n  North America, "caribou" conjures up v i s ions  of v a s t  m i -  

g ra t ing  herds of barren ground caribou forced by severe tundra snow 

condit ions t o  f i n d  refuge i n  fo res ted  areas .  Assessments of the  n iva l  

environment of barren  ground caribou,  R a n g i f e r  t a r a n d u s  a r c t i c u s  (Ric- 

hardson), i n  t h e i r  winter f o r e s t  h a b i t a t  were provided by Banfield (1949) 



and P r u i t t  (1959) and may be used a s  an index of t h e  e f f e c t  of snow on 

other  subspecies i n  s imi la r  h a b i t a t s .  Bergerud (1971b) provided s imi la r  

information on t h e  Newfoundland caribou, R a n g i f e r  tarandus  terra-nova 

(Bangs), which appears t o  be an intermediate form between barren ground 

caribou and woodland caribou,  R a n g i f e r  tarandus  car ibou  (Gmelin). Ed- 

wards (1956) and Freddy and Erickson (1972) provided da ta  on another 

woodland type,  t h e  mountain caribou, R a n g i f e r  tarandus  montanus (Thomp- 

son-Seton), i n  a mountain snow regime. Morphological and behavioral  

d i f f e rences  between barren ground, mountain and woodland caribou may be 

s l i g h t ,  b u t  r e f l e c t  d i f f e r e n t  n iva l  thresholds and reac t ions  t o  sensory 

cues afforded them by annual snow accumulation. 

This study i s  the  f i r s t  assessment of the  n i v a l  environment of 

woodland caribou i n  t h e  boreal  f o r e s t  under cont inenta l  c l ima t i c  con- 

d i t i o n s  and t h e i r  winter  ecology has been emphasized throughout the  

p ro jec t .  

Moose, A l c e s  a l c e s  (Linnaeus),  and w h i t e t a i l  deer ,  Odocoi leus  vir- 

g i n i a n u s  (Zimmermann), a r e  the  only o the r  cervids  which were studied t o  

any degree i n  winter  b u t  again these  s tud ies  a r e  few i n  number. The 

major work was by Tel fer  (1968) i n  New Brunswick under a maritime snow 

regime. 

I n  Manitoba most s tud ies  conducted on t h e  th ree  cervids  were con- 

cerned pr imar i ly  with annual monitoring of populations. Relat ionship 

t o  the  winter  environment was genera l ly  neglected even though these  

surveys were conducted during the  snow period.  Unt i l  t h i s  study, t e n  

repor t s  on woodland caribou i n  Manitoba were w r i t t e n  (Bidlake 1968; Car- 

byn 1967, 1968; Guymer 1957, 1958; Howard 1960a, 1960b, 1960c, 1961; 

Mil ler  1968) of which only four r e f e r  t o  my study a r e a  (Bidlake 1968; 



Carbyn 1967, 1968; Mil ler  1968). 

Recently i n t e r e s t  i n  winter ecology of these  cervids  increased i n  

t h e  Province with r e a l i z a t i o n  of t h e  importance of snow on t h e i r  move- 

ments and survival .  Reports by Coulson (1972), Davies (1972), S c o t t  

(1972) and Stardom (1972) d e a l t ' w i t h  nival-cervid re l a t ionsh ips  i n  

Manitoba. Many o the r  r epor t s  on w h i t e t a i l  deer  and moose prepared by 

the  Province a r e  not  c i t e d  i n  t h i s  t h e s i s  due t o  t h e i r  b rev i ty  and 

secondary importance t o  my study (copies of these  r e p o r t s  may be ob- 

tained from the  Research Branch, Department of Renewable Resources and 

Transportat ion Serv ices ) .  

The primary objec t ives  of t h i s  p r o j e c t  were: 

1. To i d e n t i f y  major woodland caribou h a b i t a t s  

2. To assess  e f f e c t s  of t h e  n iva l  environment on woodland 

caribou u t i l i z a t i o n  of major h a b i t a t s  

3 .  To ass ign snow th ickness ,  hardness and dens i ty  th res -  

hold values based on woodland caribou s e n s i t i v i t y  t o  

n i v a l  condi t ions  

Secondary ob jec t ives  were: 

1. To determine s i z e  and d i s t r i b u t i o n  of woodland 

caribou groups i n  t h e  a rea  

2. To study winter  movement p a t t e r n s  of woodland 

caribou groups 

3. To assess  the  degree of associa t ion  between woodland 

caribou and other  cervids  i n  t h e  area :  moose and white- 

t a i l  deer .  

Information was gathered on the  e f f e c t  of snow cover on h a b i t a t  

u t i l i z a t i o n  by moose and deer  i n  conjunction with study of t h e  primary 



species, woodland caribou. Objectives for this secondary aspect of my 

project were similar to those for woodland caribou but were assigned 

lower priority. 



THE STUDY A m A  

Boundaries 

The a r e a  i s  a por t ion  of the  Precambrian Shield t h a t  i s  r e l a t i v e l y  

unaffected by man though i t s  southern boundary i s  access ib le  by road 

(Figure 1). An extensive study a rea  (Figure 2) of approximately 3250 

2 
km was se lec ted  t o  study the  t h r e e  ungulates t h a t  co-existed i n  the  

same region (Weir 1960). Its boundaries were Lake Winnipeg t o  the  west, 

t he  Ontario boundary t o  the  e a s t ,  t h e  Berens River t o  the  nor th  and the  

Wanipigow River t o  the  south. 

This a rea  i s  i n  t h e  Hudsonian b i o t i c  province of Dice (1943). 

Rowe (1959) i n  h i s  c l a s s i f i c a t i o n  scheme included t h i s  por t ion  of Mani- 

toba i n  the  Boreal Fores t  Region and f u r t h e r  subdivided it i n t o  t h r e e  

sec t ions  t h a t  a r e  cons i s t en t  with genera l  physiography and vegeta t ion  

zoning. The a r e a  grades from 1100 f t .  (335 m) e levat ions  along t h e  

Ontario boundary down t o  the  713 f t .  (217 m) e l eva t ion  of Lake Winnipeg 

i n  t h r e e  major l e v e l s .  The topography of the  eas te rn  l e v e l ,  the  Nor- 

the rn  Coniferous Section,  cons i s t s  of rugged jack pine (Pinus banksiana) 

rock r idges ,  o f t e n  60-100 f t .  (18-30 m) i n  he ight ,  c radl ing  many lakes  

and stream va l l eys .  The c e n t r a l  Nelson River Section i s  of a more 

r o l l i n g  t e r r a i n  with numerous g l a c i a l  sand f l a t s  and bogs. The Mani- 

toba Lowlands Section,  adjacent  t o  the  Lake Winnipeg shore, i s  f o r  the  

most p a r t  f l a t  bogs with numerous rock outcrop " is lands"  (Figure 3 ) .  



Figure 1. Study area in relation to the Province of Manitoba. 
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Figure 2 .  Extensive study a r e a  ind ica t ing  loca t ion  of in tens ive  
a rea  and snow t r a n s e c t  survey s i t e s .  

in t ens ive  study a rea  

a snow t r a n s e c t  survey s i t e  





Figure  3 .  S t r i n g  bog a r e a  i n  t h e  Manitoba Lowland Sec t ion  a long  
t h e  e a s t  shore  of  Lake Winnipeg, January 1971. 





Most open bog a reas  and lakes  a r e  or iented  i n  a northwest-southeast , 

d i r e c t i o n  due t o  g l a c i a l  ac t ion .  Elevation d i f fe rences  cause a l l  major 

drainage systems t o  flow i n  a westerly d i r e c t i o n  t o  Lake Winnipeg. This 

o r i e n t a t i o n  of t e r r a i n  i n  r e l a t i o n  t o  the  p reva i l ing  winter  winds is  a 

major f a c t o r  i n  vegeta t ion  d i s t r i b u t i o n  and snow cover. 

The southeast  corner of t h i s  l a rge  area  (Figure 2 ) ,  consis t ing  of 

the  region covered by the  Aikens Lake map (Ser i e s  51P, 1:50,000 s c a l e ) ,  

Z 
was designated a s  an in tens ive  study s i t e .  This 673.4 km area  was 

s i t u a t e d  i n  the  Northern Coniferous Section of t h e  extensive study area  

and was u t i l i z e d  f o r  in tens ive  study of the  e f f e c t  of snow cover on the  

a c t i v i t y  of the  caribou.  Its eas te rn  boundary was the  Manitoba-Ontario 

border and it included most of the  a r e a  i n  Townships 24-26 and Range 

15-17E. Log i s t i ca l ly ,  t h i s  a rea  was i d e a l  a s  it afforded a base camp 

a t  Wallace Lake (Figure 4) on i t s  southern boundary and outcamps were 

ava i l ab le  within t h e  a r e a  (Figure 5 ) .  When these  permanent camps were 

not  ava i l ab le ,  t e n t  camps (Figures 6 and 7) were used while working i n  

t h e  c e n t r a l  por t ion  of t h e  in tens ive  area .  The research p o t e n t i a l  of 

the  area  was increased by t h e  f a c t  t h a t  within i t s  boundaries was t h e  

wintering a rea  of the  Aikens Lake group of woodland caribou.  To a i d  

i n  pinpoint ing caribou a c t i v i t y ,  l o c a l  a s  well  a s  formal names were 

used f o r  lakes  and r i v e r s  located wi th in  the  in tens ive  study area  (Fig- 

ure 8 ) .  

Geology 

The extensive study area  i s  Precambrian with the  majori ty of it 

being underlain by g r a n i t e  with granodior i te  and quartz d i o r i t e ,  large-  

l y  massive and i n  p a r t  gneiss ic .  The por t ion  of the  Lake F7innipeg shore- 



Figure 4. Base camp at Wallace Lake, January 1971. 





Figure 5. Intensive area indicating camps and major t r a i l s .  

s c a m p  location: 1 = base camp a t  Wallace Lake 
2 = t en t  camp a t  Fox Lake 
3 = Conley cabin a t  Cabin Lake 
4 = Freedoff cabin a t  Obukowin Lake 
5 = Aikens Lake Lodge a t  Aikens Lake 

----- major t r a i l s  

open and semi -open bogs ....... ........ 





Figure  6. Tent camp a t  Fox Lake, February 1971. 

F igure  7.  Summer camp, June 1971. 





Figure 8. Intensive area map with key t o  the names of lakes 
and r i ve r s .  

Lakes: 1 = Wallace Lake 
2 = Obukowin Lake 
3 = Aikens Lake 
4 = Fox Lake 
5 = Leaf Lake 
6 = L i t t l e  Caribou Lake 
7 = Cabin Lake 
8 = Steepside Lake 
9 = l1 Chain-of -Lakes l1 

10 = Ridge Lake 
11 = Mercury Lake 
1 2  = Water Lake 
13 = Try Lake 
14 = No. 2 Lake 
15 = Muskrat Lake 

Rivers : 16 = Gammon River 
17 = Wanipigow River 
18 = Siderock River 
19 = Broadleaf River 





l i n e  south of t h e  Bloodvein River i s  a complex of g ran i t i zed  sedimentary 

gneiss  and s c h i s t .  Volcanic ma te r i a l  i s  found i n  the  a rea  of t h e  Berens 

River e x i t  from Family Lake and i n  a l a t i t u d i n a l  b e l t  from Manigotagan 

t o  Wallace Lake. The l a t t e r  i s  r e f e r r e d  t o  a s  t h e  greenstone b e l t  with 

small mafic and u l t ramaf ic  in t rus ions  along i t s  northern edge. The 

g r e a t e s t  amount of background geologica l  da ta  were gathered i n  t h i s  

b e l t .  A major por t ion  of t h e  in tens ive  study a r e a  had been s tudied  by 

Russel l  (1948) . 
H i s  study ind ica ted  t h a t  a l l  t he  bedrock s t r u c t u r e  of t h e  in tens ive  

a rea  i s  Precambrian. Major por t ions  of t h e  a rea  a r e  underlain by horn- 

blende o r  grey b i o t i t e  g ran i t e ,  t h e  l a t t e r  being re fe r red  t o  a s  Wallace 

Lake g ran i t e .  The a rea  along t h e  northern s i d e  of Aikens Lake and ex- 

tending along t h e  northern s i d e  of t h e  Gammon River i s  underlain by pink 

b i o t i t e  g r a n i t e  which i s  r e f e r r e d  t o  a s  Aikens Lake g r a n i t e .  I n  t h e  r e -  

gion along t h e  G m o n  River and the  south s i d e  of Aikens Lake t h e r e  i s  

a con tac t  zone of t h e  two previously mentioned major g r a n i t e  masses t h a t  

conta ins  many pegmatite dykes. 

Economic i n t e r e s t  centered i n  t h e  d i o r i t e  and greestone b e l t s  which 

fol low the  Broadleaf River and Wanipigow River systems respec t ive ly .  

Gold-bearing veins  were of main i n t e r e s t  30 t o  40 years  ago and severa l  

mines operated f o r  s h o r t  periods of time along t h e  southern boundary of 

t h e  in tens ive  study a rea .  

Present ly ,  much of the  a rea  along t h e  Wanipigow River drainage s t i l l  

i s  held under mining claims. Even with renewed i n t e r e s t  i n  gold,  f u t u r e  

mining development i n  t h e  a r e a  does not  appear f e a s i b l e .  Several i ron  

formations a l s o  occur i n  t h e  a rea  nor th  of Wallace Lake, b u t  hold l i t t l e  

economic prospect  and make compass work i n  t h e i r  proximity d i f f i c u l t  i f  



not  impossible. 

Much of t h e  rock s t r a t a  i s  over l a in  by cont inual ly  w e t  bogs and 

shallow lakes .  Although s o i l  maps a r e  not  ava i l ab le  f o r  t h i s  a rea ,  any 

mineral s o i l s  p resen t  a r e  genera l ly  categorized a s  grey wooded podzols 

(Weir 1960). Those a reas  not  inundated by moisture have p o s t  g l a c i a l  

sand p l a i n s  supporting jack p ine  o r  a r e  covered by a mantle of lacus-  

t r i n e  c l ay  which i n  some ins tances  became " s a l t  l i c k s "  u t i l i z e d  by 

moose and w h i t e t a i l  deer .  S a l t  l i c k s  occur i n  S a l t  Lick Bay on t h e  

north shore of Wallace Lake (Appendix A )  and along t h e  Wanipigow River 

between Siderock Lake and Crys ta l  Lake. I r r egu la r  boulder depos i t s  and 

l a r g e  e r r a t i c s  a i d  the  rock outcrops i n  providing r e l i e f  t o  t h e  area .  

It i s  t h e  o r i e n t a t i o n  of these  geologic f e a t u r e s  i n  combination with 

water movement t h a t  governs t h e  myriad of h a b i t a t  types f o r  animals of 

the  a rea .  

Climate 

The study a r e a  i s  s i t u a t e d  i n  a boreal  cont inenta l  c l imate  regime. 

0 0 
The 34 F (1.1 C) mean d a i l y  temperature isotherm runs through t h e  middle 

of t h e  extensive study a rea  which has approximately 100 f r o s t  f r e e  days 

0 0 0 
pe r  year.  Mean d a i l y  temperature i s  67 F (19.4 C)  f o r  Ju ly  and -4 F 

0 
(-20 C) f o r  January. Close t o  40% of t h e  19-20 inch (48.3-50.8 cm) an- 

nual p r e c i p i t a t i o n  f a l l s  a s  snow between October 1 and Apr i l  30. This 

amounts t o  55-60 inches (139.7-152.4 cm) of snowfall per  winter  with 

t h e  30 year average a t  t h e  B i s s e t t  meteorological s t a t i o n  being 58.3 

inches (148.1 cm). Comparative snowfall and snow cover thickness a t  

t h e  B i s s e t t  s t a t i o n  a r e  graphica l ly  represented i n  Figure 9. 

F i r s t  i c e  on r i v e r s  genera l ly  forms between November 1st and 10th  



Figure 9. Comparison of two successive winters  da ta  on snowfall 
and snow cover thickness recorded a t  t h e  meteorological s t a t i o n  i n  
B i s s e t t ,  Manaitoba. 
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and on l akes  between November 1st and 15th.  Freeze-up occurs around 

November 10th t o  15th on r i v e r s  and between November 15th and 20th on 

lakes .  Break-up i s  l e s s  synchronous, beginning around Apr i l  10th  on 

r i v e r s  and between May 10th and 15th on lakes  with r i v e r s  and l akes  

normally being c l e a r  of i c e  by Apri l  20th and May 15-20th respect ive ly .  

Much of the  above mate r i a l  i s  from Weir (1960) and represents  a 

v a l i d  average f o r  the  extensive area .  Almost a week's l a g  e x i s t s  i n  

the  a r r i v a l  and melt of the  snow cover, a s  well  a s  i n  freeze-up and 

break-up of lakes  and r i v e r s  from the  southern t o  the  northern por t ion  

of the  extensive area .  

Disturbance Factors  

Man i s  notorious a s  the  most devas ta t ing  of l imi t ing  f a c t o r s  on 

w i l d l i f e  survival .  I n  North America, the  ex t inc t ion  of the  passenger 

pigeon and near-extinct ion of t h e  bison overshadow many smaller b u t  

progressive s tages  of e x t i r p a t i o n  such a s  el imination of the  woodland 

caribou. over much of i t s  former and more souther ly  range (Cringan 1956). 

Although the  demise of caribou i n  some a reas  was a combination of over- 

k i l l  and des t ruc t ion  of h a b i t a t ,  t h e  l a t t e r  f a c t o r  has much g r e a t e r  

bearing a s  woodland caribou a r e  i n t o l e r a n t  of human exp lo i t a t ion  of 

t h e i r  h a b i t a t ,  e spec ia l ly  i n  calving o r  wintering areas .  

Human a c t i v i t y  has genera l ly  s t imulated range extension and popula- 

t i o n  increase  of moose and w h i t e t a i l  deer through s e t t i n g  back succession 

by logging and c lea r ing  land. There a r e  many ins tances  where over- 

harvest ing of these  two cervids  and t o t a l  des t ruc t ion  of t h e i r  h a b i t a t  

has crea ted  s i t u a t i o n s  where they a r e  no longer ab le  t o  survive on a 

permanent bas i s .  



Limiting f a c t o r s  operat ing on the  th ree  cervids  a r e  by no means re-  

s t r i c t e d  t o  human influences.  Weather, f i r e s ,  predation and d isease  can 

adversely a f f e c t  t h e  h a b i t a t  and d i r e c t l y  e l iminate  numbers of individuals  

from populations of the  t h r e e  species.  Weather and e f f e c t s  of f i r e  can 

combine t o  c r e a t e  a  na tu ra l  f a c t o r  of g r e a t e s t  influence during winter ,  

t h e  most c r i t i c a l  period f o r  survival .  

Human Influence 

Human influence on t h e  th ree  ungulates is  minimal now because the re  

a r e  no permanent roads and a  low dens i ty  of humans i n  the  study area.  

Localized disturbance zones caused by i s o l a t e d  communities occur within 

t h e  boundaries of t h e  area .  These s i t e s  a r e  Berens River (942),  B i s s e t t  

(203),  Bloodvein River (373),  L i t t l e  Grand Rapids (7221, Manigotagan 

(184) and Wanipigow (475). Although B i s s e t t  and Manigotagan a r e  ou t s ide  

the  study a rea ,  they a r e  adjacent  t o  t h e  southern boundary and e x e r t  an 

inf luence  on surrounding w i l d l i f e .  

Influence of a  community on na tu ra l  systems was demonstrated during 

the  provincia l  caribou survey i n  January 1971. The peak i n  the  snowshoe 

hare cycle had j u s t  passed and therefore  t h e i r  t r acks  and t r a i l s  were 

evident  across  much of the  Eas t  Lake Winnipeg area.  A t  t h i s  time moose 

a l s o  were p l e n t i f u l  and f a i r l y  mobile i n  t h e i r  prefer red  h a b i t a t s .  An- 

imal s ign  was so  evident  t h a t  t h e  lack  of s ign  i n  a  9-16 krn r ad ius  of 

L i t t l e  Grand Rapids was s t r i k i n g .  Track s ign  was almost nonexistent  

within t h a t  a rea  e a s i l y  access ib le  from the  community. 

Roads i n  o r  near the  area  f u r t h e r  a i d  i n  consumptive u t i l i z a t i o n  

of w i l d l i f e .  A wel l - t ravel led  road l i n k s  Manigotagan with B i s s e t t  and 

r e s o r t  a reas  f u r t h e r  e a s t .  A winter  t rucking road e x i s t s  from Wanipigow 



t o  Is land Lake b i sec t ing  the  wintering a r e a  of the  Berens River and 

Sassaginnigak Lake groups of woodland caribou and passing through a reas  

of moose h a b i t a t .  Auxiliary trucking roads extend from the  main road 

i n t o  Berens River and Bloodvein with a c a t - t r a i n  t r a i l  i n t o  L i t t l e  Grand 

Rapids. 

The major disturbance f a c t o r  crea ted  by these  roads is  "ease of ac- 

cess" which allows increased hunting pressure  on cervids  of t h e  a rea .  

~ e l a t i v e l y  few caribou o r  deer a r e  taken i n  the  Eas t  Lake Winnipeg a rea  

b u t  considerable numbers of moose a r e  shot  by l icensed and nat ive  hun- 

t e r s .  During the  1971/72 winter  240 moose were taken ou t  of the  Eas t  

Lake Winnipeg a rea ,  110 during the  l i cense  season and 130 by na t ive  

hunters .  Moose taken by na t ive  hunters  were harvested along the  road 

from Powerview t o  B i s s e t t  from the  beginning of January t o  t h e  end of 

March when th ick  snow cover encouraged moose t o  u t i l i z e  graded roadways. 

On 2 February 1972, inves t iga t ion  of s i x  k i l l  sites indica ted  t h a t  t e n  

moose had been taken. 

Ef fec t s  of F i r e  

Fores t  f i r e s  a r e  acknowledged t o  be the  most important f a c t o r  cau- 

s ing  range d e t e r i o r a t i o n  i n  a reas  uninhabited by man (Ahti 1957, 1959; 

Bergerud 1971a; Buckley 1958; de Vos and Peterson 1951; Sco t t e r  1962, 

1964; Simkin 1965). F i r e s  e l iminate  major l i chen  food sources,  fragment 

t r a d i t i o n a l  range, and c r e a t e  severe n iva l  condit ions i n  t h e  burn by 

removing q a l i  s u b s t r a t e  and wind break vegetat ion.  Any one o r  a com- 

b inat ion  of these  e f f e c t s  can make l a rge  a reas  of former h a b i t a t  unsuit-  

ab le  f o r  maintenance of a caribou group. 

A considerable amount of research has assessed the  influence of 



f i r e  on cervids .  General conclusions ind ica te  de le te r ious  e f f e c t s  f o r  

caribou and short-term improvement f o r  moose and w h i t e t a i l  deer  h a b i t a t .  

Ke l sa l l  (1957) indica ted  t h a t  one of h i s  study a reas  t h a t  had been burned 

39 years  previously was s t i l l  unable t o  support caribou. I n  h i s  mono- 

graph on caribou,  Ke l sa l l  (1968) s t a t e d  t h a t  f i r e  a f f e c t s  only winter  

range and noted t h a t  caribou avoided recen t ly  burned areas .  The l a t t e r  

idea was o r i g i n a l l y  expressed by Banfield (1954) who showed t h a t  these  

burn a reas  a c t u a l l y  de f l ec ted  migration pa t t e rns .  

Sco t t e r  (1964) indica ted  t h a t  barren ground caribou prefer red  

f o r e s t s  exceeding 50 years  of age and avoided young stands.  He f u r t h e r  

s t a t e d  t h a t  f i r e  reduces the  q u a l i t y  and quant i ty  of winter  range f o r  

caribou bu t  only s l i g h t l y  improved it f o r  moose. I n  addi t ion  t o  t h i s  

l a t t e r  statement, he a l s o  f e l t  t h a t  the  car ry ing capaci ty  of a mature 

area  f o r  barren ground caribou was higher than t h e  carrying capaci ty  of 

a subclimax f o r  moose, so i n  terms of meat production it i s  p re fe rab le  

t o  p r o t e c t  t h e  range from f i r e  and manage it f o r  caribou. This may not  

necessar i ly  apply t o  souther ly  por t ions  of the  boreal  f o r e s t  with re-  

spect  t o  woodland caribou. In  northern Saskatchewan, he estimated t h a t  

l i chens  may take "a century o r  more" t o  regain  growth present  before  a 

f i r e  and found t h a t  Cladonia a l p e s t r i s  and C. r anq i fe r ina ,  both impor- 

t a n t  food sources, were not  common i n  f o r e s t s  l e s s  than 30 years  o ld .  

Recent s tud ies  suggest t h a t  caribou a r e  more v e r s a t i l e  i n  t h e i r  

food and h a b i t a t  preference than previously thought and do no t  r equ i re  

climax f o r e s t s  f o r  maintenance (Johnson and Rowe 1975). Bergerud 

(1971a, 1974) and Mil ler  (1976) suggest t h a t  f i r e s  i n  t h e  t a i g a  improve 

and maintain heterogeneity of h a b i t a t  f o r  caribou. Ahti and Hepburn 

(1967) indica ted  t h a t  b e n e f i c i a l  f i r e  e f f e c t s  a r e  poss ib le  i f  t h e  burn 



i s  no t  too in tense  and i f  it does not  occur i n  t r a d i t i o n a l  use areas .  

Most of the  preceding mate r i a l  r e f e r s  t o  barren ground caribou and 

may not  apply t o  woodland caribou i n  the  East  Lake Winnipeg area.  I 

agree t h a t  heterogeneous f o r e s t  cover and associa ted  snow covers a r e  

e s s e n t i a l  t o  woodland caribou bu t  t h a t  in tense  burns adversely a f f e c t  

t h e i r  behavior and range u t i l i z a t i o n  by des t ruct ion  of ground cover and 

c rea t ion  of extensive even age f o r e s t  s tands.  Influence of a r ecen t  

burn may be brought t o  bear more severe ly  on winter  range a reas  b u t  cer-  

t a i n l y  a f f e c t s  t h e  t o t a l  annual range. Elimination of food sources,  

e spec ia l ly  i n  t r a d i t i o n a l  summer and calving a reas ,  may i n t e r f e r e  with 

t h e  s o c i a l  and behavioral  s t r u c t u r e  of woodland caribou groups. This 

s t r u c t u r e  would a l s o  be a l t e r e d  by a f i r e  removing the  necessary v i s u a l  

s t i m u l i  of r u t t i n g  areas .  The snow cover thickness threshold may be 

exceeded due t o  the  f a c t  t h a t  without an arboreal  crown cover t o  accumu- 

l a t e  q a l i ,  a l l  snowfall i s  deposited on t h e  ground. The s i t u a t i o n  i s  

f u r t h e r  complicated by increased wind e f f e c t s  on t h e  snow surface  and 

lack of shade during sun-thawing periods.  Both wind and sun-thaw c r e a t e  

snow c r u s t s  t h a t  can exceed t h e  caribou hardness threshold a s  demonstra- 

t ed  by the  condit ions e x i s t i n g  i n  open bog systems within my study area.  

F i r e  c r e a t e s  a d i v e r s i t y  of age c l a s s e s  i n  most of t h e  f o r e s t  as- 

soc ia t ions  i n  the  study a rea ,  e spec ia l ly  with r e spec t  t o  jack pine-lichen 

stands.  Open bogs a r e  the  only h a b i t a t  which has l a r g e l y  escaped the  

e f f e c t  of f i r e  due t o  the  lack  of combustible ma te r i a l  found i n  them 

and t h e i r  high s u b s t r a t e  moisture content .  Therefore, major s u b s t r a t e  

f o r  arboreal  l i chens  i n  these  bogs is  protec ted  from f i r e s  f o r  extended 

per iods  of time, allowing f o r  s u b s t a n t i a l  a rboreal  l i chen  growth. 

Jack pine s tands  provide the  g r e a t e s t  bulk of ground l i chens  f o r  



woodland caribou in the study area and are highly susceptible to destruc- 

tion by fire. Therefore, it is the jack pine rock ridge and sand plain 

habitats where fire can have the greatest extended effect on woodland 

caribou maintenance. The most striking example of the combined effect 

of a recent burn and topography was noted in January 1971 on the move- 

ments of the Sassaginnigak Lake group during the regional caribou sur- 

vey. The caribou were travelling in an east to west direction in the 

area north of Shallow Lake when confronted by a large burn. They did 

not circumvent the burn but crossed directly, apparently funnelled 

between the high bald rock ridges. These ridges were situated in a 

parallel east-west formation and the caribou moved along the vale bet- 

ween the ridges in single file with no indication of attempts to loaf, 

bed down or feed. 

The most recent extensive burns in the intensive study area were 

25 years of age: jungles of stems, almost impenetrable to a person with 

a backpack. I was always amazed that moose were able to negotiate 

these thickets. Woodland caribou rarely entered these areas except by 

entrance of creek valleys or by following bald ridges where fire had 

destroyed the last vestige of substrate for seed germination. On these 

bare rock areas, precipitation has continued to wash the slopes probably 

ensuring the barren nature of these areas for another century. Except 

for protected "pockets", lichens in food source quantities are non- 

existent, most of the substrate being bare rock, logs or needle litter. 

A deciduous sub-story also is negligible. Therefore, these burn areas 

are not utilized by woodland caribou during winter due to the lack of 

food and decreased mobility and visibility for the caribou because of 

the great density of immature jack pine. 



F i r e  has had l i t t l e  e f f e c t  on open bog a reas  i n  the  in tens ive  study 

a rea  with l a rch  (Larix l a r i c i n a )  and black spruce (Picea mariana) o f t e n  

i n  excess of 100 years  of age i n  many stands.  Closed black spruce bogs 

o f f e r  ne i the r  food nor s u i t a b l e  n iva l  condit ions through most of the  

winter period.  Upland spruce, black o r  white (Picea g lauca ) ,  may be 

conducive t o  caribou u t i l i z a t i o n  on a l imi ted  b a s i s  during semi-mature 

s tages  bu t  provide l i t t l e  food i n  a r ecen t ly  burnt  s t age  and not  much 

more i n  a mature s tage  when increasing crown cover and shade induce the  

spread of s o l i d  moss mats. Aspen (Populus tremuloides) stand-s o f f e r  

l i t t l e  t o  caribou b u t  provide a food source f o r  moose and w h i t e t a i l  

deer  i n  the  associa ted  shrub substratum. 

Figures 10, 11 and 12 ind ica te  the  incidence of f i r e  i n  t h e  exten- 

s ive  study a r e a  between 1928 and 1970. Data were ext rac ted  from F i r e  

Protec t ion  maps (Province of Manitoba) and a r e  grouped i n  15 year  periods.  

Increased f i r e  p ro tec t ion  from 1928 t o  1970 has not  decreased the  i n c i -  

dence of individual  f i r e s  bu t  genera l ly  l imi ted  the  s i z e  of the  burns. 

The r a t e  of de tec t ion  improved through the  establishment of f i r e  towers 

and use of a i r c r a f t .  The degree of burn decreased through the  use of 

water bombers and use of o ther  a i r c r a f t  t o  speed men and equipment t o  

f i r e  locat ions .  Reduction of f i r e  e f f e c t s  increases  progression of t h e  

f o r e s t  towards a climax s i t u a t i o n ,  a semi-mature t o  mature f o r e s t  with 

a g r e a t e r  car ry ing capaci ty  f o r  woodland caribou due t o  a v a i l a b i l i t y  of 

a food source and a snow cover f o r  caribou mobil i ty.  

Projec t ion  of p resen t  wintering a reas  (during t h e  study period) onto 

t h e  burn maps ind ica tes  t h a t  the re  i s  l i t t l e  overlap between a reas  burned 

and woodland caribou range. Although considerably more study would be 

necessary t o  v e r i f y  such a statement,  the  da ta  suggest t h a t  woodland 



Figure 10. Present  wintering loca t ions  of caribou groups with 
r e spec t  t o  areas  burned between 1928 and 1940. 

- burn area  boundary 

woodland caribou wintering a rea  





Figure 11. Present  wintering loca t ions  of caribou groups with 
r e spec t  t o  a reas  burned between 1940 and 1955. 

- burn area  boundary 

rn woodland caribou wintering area  





Figure 12. Present  wintering loca t ions  of caribou groups with 
r e spec t  t o  areas  burned between 1955 and 1970. 

- burn a rea  boundary 

m woodland caribou wintering area  





caribou a r e  not  u t i l i z i n g  those a reas ,  burned within the  p a s t  49 years ,  

a s  major components of t h e i r  winter  range. 



VEGETATION STUDIES 

The vegetat ion v a r i e s  from open l a r c h  bogs t o  dense, mature white 

spruce stands.  A s  much of the  a rea  was burned severa l  times s ince  1928 

and a t  l e a s t  once s ince  1948, many successional  borea l  f o r e s t  types a r e  

present ,  with t h e  climax vegeta t ion  being spruce and the  subclimax jack 

pine. 

The combination of physiography and vegeta t ion  resu l t ed  i n  an in-  

f i n i t e  a r ray  of h a b i t a t s  f o r  the  t h r e e  cervids of t h i s  p r o j e c t ,  especia l -  

l y  i n  the  snow f r e e  period.  Changes brought about by the  onset  of the  

winter  period impose r e s t r i c t i o n s  on use of some of the  h a b i t a t s  while 

af fording access t o  o the r s  not  access ib le  during the  swnmer. 

Super f i c i a l  vegeta t ional  ana lys i s  was conducted t o  a i d  i n  assess ing  

the  value of various kinds of cover t o  woodland caribou i n  the  area .  

With only a l imi ted  knowledge of important caribou h a b i t a t  i n  the  area  

a t  t h e  beginning of the  study,  seve ra l  h a b i t a t  types were sys temat ica l ly  

chosen. These were o f t e n  access ib le  s tands  t o  minimize l o g i s t i c s  prob- 

lems. Data gathered provide only a general  overview of the  var ious  

h a b i t a t s ,  b u t  were s u f f i c i e n t l y  d e t a i l e d  t o  ind ica te  vegeta t ive  charac- 

t e r i s t i c s  of s tands important f o r  cervid  u t i l i z a t i o n  i n  winter .  

Study Methods 

A s  f o r e s t  inventory maps a r e  ava i l ab le  f o r  the  area ,  these  were 



used t o  i d e n t i f y  major vegeta t ion  assoc ia t ions  i n  t h e  in tens ive  study 

a rea .  I conducted ground cover ana lys i s  i n  major a s soc ia t ions  t o  add 

d e t a i l  t o  the  general  f o r e s t  inventory c l a s s i f i c a t i o n .  The period of 

f i e l d  ana lys i s  w a s  e i t h e r  immediately p r i o r  t o  o r  following the  snow 

period i n  order  t o  include only those p l a n t  species  ava i l ab le  t o  wood- 

land caribou during t h e  winter.  Emphasis was not  placed on extensive 

vegeta t ional  ana lys i s  which i s  a separa te  study i n  i t s e l f .  S c i e n t i f i c  

nomenclature of a l l  p l a n t  species  o ther  than l i chens  follows Scoggan 

(1957). Lichen c l a s s i f i c a t i o n  follows Ahti and Hepburn (1968) and 

Hale (1969). 

The primary technique f o r  vegeta t ion  ana lys i s  was a po in t - l ine  in-  

t e r c e p t  method s imi la r  t o  t h a t  used by Kelsa l l  (1957) s ince  it could be 

used e a s i l y  by one person. Also incorporated i n t o  the  t r a n s e c t  l i n e  

s i t e  were a quadrat  method f o r  ground cover and low shrubs and the  

point-quarter  method f o r  the  t r e e  stratum (Smith 1966). U t i l i z a t i o n  of 

a l l  methods was pr imar i ly  r e s t r i c t e d  t o  the  area  f o r  which remote sensing 

imagery was ava i l ab le  (Appendix B )  . 
Locations of vegeta t ional  ana lys i s  (Figure 13) were se lec ted  with 

the  a i d  of f o r e s t  inventory maps i n  order  t o  de l inea te  homogeneous habi- 

t a t s  l a rge  enough f o r  a 2800 f t .  (853.4 m) t r ansec t .  A s t a r t  po in t  was 

then se lec ted  approximately 100 f t .  (30.5 m) from the  edge of t h e  stand 

and a compass d i r e c t i o n  s e t  i n  order  t h a t  t h e  t r a n s e c t  l i e  within the  

stand. In  a s i t u a t i o n  where the  e n t i r e  t r a n s e c t  l i n e  would not  f i t  

across  the  stand (Transect 8 )  a new compass d i r e c t i o n  would be s e t  t o  

continue the  t r ansec t .  

The t r a n s e c t  was comprised of 28 u n i t s ,  each 100 f t .  (30.5 m) i n  

length.  The f i r s t  u n i t  and every t h i r d  u n i t  t h e r e a f t e r  were sampled by 



Figure 13. Location of vegetat ion t r a n s e c t  s i t e s  1-8 i n  the  
in tens ive  study area .  





t h e  point - l ine  i n t e r c e p t  method. The only equipment necessary was a 

heavy 100 f t .  (30.5 m) cord with po in t s  marked a t  every 1 f t .  (30.5 cm) 

i n t e r v a l  and a pad of da ta  sheets  (Appendix C -- I I I a ) .  With the  cord 

ly ing  along the  t r a n s e c t  u n i t ,  the  species  t h a t  appeared d i r e c t l y  be- 

neath a po in t  mark on t h e  right-hand s i d e  of t h e  cord was recorded. This 

recording of species  was repeated f o r  each of t h e  10 sample u n i t s  f o r  a 

t o t a l  of 1000 po in t s  per  t r ansec t .  

The 200 f t .  (61 m) s ec t ions  of the  t r a n s e c t  l i n e  between point - l ine  

i n t e r c e p t  u n i t s  were used f o r  quadrat  sampling of (1) ground cover and 

(2) low shrubs and o ther  herbaceous cover. Ten 20 cm x 50 cm quadrats  

were taken by haphazard sampling (quadrat thrown over t h e  shoulder) f o r  

each of the  two vegetat ion ca tegor ies  wi th in  each 200 f t .  (61 m) sec t ion  

and a l s o  i n  a s imi la r  sec t ion  following the  end po in t  of t h e  t r a n s e c t  

2 
l i n e .  A t o t a l  sampling of 100 quadrats  (20 m ) was obtained f o r  each 

of t h e  two ground cover ca tegor ies .  

The point-quarter  method f o r  the  t r e e  stratum was used i n  conjunc- 

t i o n  with the  end po in t s  of point - l ine  i n t e r c e p t  u n i t s  i n  Transects 6-8. 

Each of the  10 end po in t s  cons t i tu ted  a sample po in t  f o r  t r e e  species  

and with four t r e e s  being sampled per  po in t ,  40 t r e e s  were sampled along 

each t r a n s e c t  l i n e .  

Habitat  Assessment 

The only vegeta t ional  t r a n s e c t s  t h a t  incorporated complete ana lys i s  

methods were Transects 6-8 i n  order  t o  provide d e t a i l  t o  the  remote 

sensing input  (Appendix B ) .  The point - l ine  i n t e r c e p t  da ta  (Table I) in-  

d i c a t e  the  species  composition of cover components l e s s  than 1 m above 

t h e  subs t ra t e .  Data from the  point - l ine  i n t e r c e p t  and quadrat methods 



Percentage ground cover at vegetation analysis sites (Transects 1-8, Figure 13) 
obtained by point-line intercept method 

+ 
Transect number 

species 
1 2 3 4 5 6 7 8 

Andromeda g l a u c o p h y l l  a  
A r c t o s t a p h y l o s  uva-urs i  
Carex  spp. 21.7 
Chamaedaphne c a l y c u l a t a  31.9 
Chimaphi1 a  umbel1 a t a  
Cornus c a n a d e n s i s  
Graminae 1.5 
Kalmia p o l i f o l i a  4.3 
Ledum groenlandicum 7.4 
~ i n n a e a  b o r e a l i s  
Oxycoccus q u a d r i p e t a l  u s  1.1 
P o t e n t i l l a  t r i d e n t a t a  
Pyro la  a s a s i f o l i a  
Rubus sp. 0.2  
Vaccinium a n g u s t i f o l i u m  
V .  v i t i s - i d a e a  0 .5  
Equise tum f l u v i a t i l e  10.1 
Ferns 0.2 
Lycopodium sp. 
Mosses 

. . . Continued 
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a r e  s imi la r  b u t  i n  many cases not  comparable due t o  species  v a r i a t i o n  

i n  growth form. I n  t h e  following stand desc r ip t ion  sec t ions ,  reference 

t o  percentage cover w i l l  be pr imar i ly  from the point - l ine  i n t e r c e p t  

da ta  though references  w i l l  a l s o  be made t o  quadrat da ta  (Appendix D). 

1. Semi-open black spruce-alder bog (Transect 1): t h i s  f i r s t  s tand 

t o  be s tudied  was an example of an ea r ly  successional  s t age  of a black 

spruce bog. Surrounded by r idges  and closed mature black spruce s tands ,  

the  ana lys i s  s i t e  grades from an open s i t u a t i o n  of water and Sphagnum 

spp. hummocks supporting Carex  spp. and a lde r  ( A l n u s  spp.) t o  semi-open 

black spruce and a l d e r  on d r i e r  hummocks near the  s i t e  periphery. A s  

t h i s  s i t e  matures and the  s u b s t r a t e  increases  i n  he ight  above t h e  water 

t a b l e  it i s  probable t h a t  add i t iona l  black spruce w i l l  invade the  area.  

The consequent increase  i n  t r a n s p i r a t i o n  r a t e s  may f u r t h e r  dry the  bog 

which may then become an extension of t h e  black spruce stands now exis-  

t i n g  along the  s i t e  periphery. 

Although the  base subs t ra t e  of t h i s  cover type was considered t o  be 

water with Sphagnum spp. a s  a secondary subs t ra t e ,  only 7.5% of t h e  

po in t s  f e l l  on open water and 12.8% of the  po in t s  on Sphagnum spp. The 

majori ty of sample po in t s  (68.1%) f e l l  on flowering species  with 53.6% 

of the  t o t a l  number of po in t s  f a l l i n g  on Carex  spp. (21.7%) and Chamae- 

daphne  c a l y c u l a t a  (31.9%).  Other vegeta t ive  components were E q u i s e t u m  

f l u v i a t i l e  (10.1%) and f e r n s  and mosses (0.2% each) . No l i chens  were 

recorded i n  t h i s  s tand.  Unvegetated ground i n  addi t ion  t o  open water 

was comprised of l ea f  l i t t e r  (0.2%) and logs  (0.9%) . 
2.  Immature jack p ine  rock r idge  (Transects 2 and 8 ) :  two s i t e s  

were studied i n  t h i s  f o r e s t  type with both s i t u a t i o n s  r e s u l t i n g  from 

the  1948 f i r e  along t h e  e a s t  s i d e  of the  in tens ive  study a rea .  While 



Transect 2 was s tudied  i n  conjunction with general  h a b i t a t  ana lys i s ,  

Transect 8 was chosen a s  a por t ion  of the  remote sensing ground v e r i f i -  

ca t ion  work, bu t  w i l l  be combined i n  t h i s  sec t ion  t o  ind ica te  c o n t r a s t  

between s i t e s .  

Although the  two stands i n d i r e c t l y  r e su l t ed  from the  same f i r e ,  a 

considerable d i f fe rence  e x i s t s  i n  t r e e  stratum and ground cover due t o  

general  physiography and burn i n t e n s i t y  a t  the  s i t e s .  Both s tands  a r e  

associa ted  with lake  shores,  b u t  Transect 2 a t  Wallace Lake is  on a 

higher and more r o l l i n g  rock r idge .  The degree of burn a t  Transect 2 

was a l s o  considerably l e s s  in tense  a s  much more organic s u b s t r a t e  f o r  

p l a n t  growth and moisture was re ta ined.  A t  Transect 8 l a r g e  a reas  of 

bare rock without even crus tose  l i chen  growth s t i l l  occur and much of 

t h e  organic s u b s t r a t e  cons i s t s  of r ecen t  needle l i t t e r  and logs.  F ru t i -  

cose l i chen  succession has progressed l i t t l e  p a s t  the  Stereocaulon sp. 

s tage  ( ind ica to r  of e a r l y  succession) a t  Transect 8 and any observations 

of species  such a s  Cladonia a l p e s t r i s  ( ind ica to r  of mature successional  

s t age )  a t  Transect 2 were i n  unburnt a reas .  

Flowering p l a n t s  were not  major ground cover cons t i tuen t s  i n  e i t h e r  

t r a n s e c t  i n  t h i s  f o r e s t  type. No angiosperms were recorded i n  point-  

l i n e  i n t e r c e p t  work a t  Transect 8, though a s i n g l e  species ,  Linnaea 

borea l i s ,  covered 0.3% of t h e  a rea  a s  indica ted  by the  quadrat method. 

A t  Transect 2 Linnaea b o r e a l i s  was the  major flowering species  a l s o  and 

covered 3.0% of the  area .  Other flowering species  i n  Transect 2 com- 

p r i sed  2.1% of t h e  ground cover with t h i s  t r a n s e c t  being the  only one 

where Chimaphila umbellata (0.1%) was recorded. 

Lycopodium sp.  (0.3%) was recorded a t  Transect 2 b u t  not  a t  Tran- 

s e c t  8. 



Mosses were a major vegeta t ive  component a t  both t r a n s e c t  s i t e s ,  

comprising 20.3% of the  ground cover i n  Transect 2 and 22.8% i n  Transect 

8 a s  recorded by the  point - l ine  i n t e r c e p t  method. Sphagnum spp. (7.4%) 

were a l s o  recorded i n  Transect 8. 

Lichens were common a t  both s i t e s  and comprised 11.7% of ground 

cover i n  Transect 2 and 13.8% i n  Transect 8. Cladonia spp. made up the  

e n t i r e  recorded l i chen  cover i n  Transect 2 while 2.4% of t o t a l  l i chen  

cover i n  Transect 8 was a Stereocaulon sp. with the  remainder being 

Cladonia spp. (11.4%). 

Unvegetated cover made up most of the  s u b s t r a t e  a t  both s i t e s ,  

62.6% a t  Transect 2 and 56.0% a t  Transect 8. An ind ica t ion  of t r e e  

s tratum composition i s  provided by t h e  f a c t  t h a t  leaf  l i t t e r  (31.7%) and 

needle l i t t e r  (10.3%) made up 42.0% of the  ground cover a t  Transect 2 

while only needle l i t t e r  (33.0%) was recorded a t  Transect 8. Only coni- 

f e r s  were recorded a t  the  l a t t e r  s i t e  with jack pine being approximately 

th ree  times more frequent  than black spruce. 

3. Mature jack pine-spruce sand p l a i n  (Transect 3 ) :  only prel imi-  

nary analys is  was c a r r i e d  o u t  i n  t h i s  s tand (Figure 14) a t  one s i t e  a s  

t h i s  f o r e s t  type i s  not  a major component of the  in tens ive  study area. 

Jack pine was dominant i n  t h e  t r e e  stratum with black spruce a s  a secon- 

dary component. A s  t h i s  stand matures f u r t h e r ,  white spruce and balsam 

f i r  (Abies balsamea) w i l l  continue t o  invade. A shrub l a y e r  is  e s s e n t i a l -  

l y  absent  i n  this stand a t  t h i s  s t age  of succession, except f o r  Vaccinium 

angustifolium i n  the  low shrub category. Ground cover i s  pr imar i ly  made 

up of  mosses i n  shaded areas  with minimal amounts of Cladonia spp. 

associa ted  with Pyrola a s a r i f o l i a ,  Arctostaphylos uva-ursi and Linnaea 

b o r e a l i s  . 





Flowering species  were a minor component i n  t h i s  stand and comprised 

7.5% of t h e  ground cover a s  recorded by point - l ine  i n t e r c e p t  and 15.4% 

by quadrat mathod. The g rea te r  percentage indicated by use of quadrats  

may be due t o  the  aggregated d i s t r i b u t i o n  of t h e  low shrub V a c c i n i u m  

SPP . 
Due t o  shade provided by mature jack pine i n  t h i s  s tand,  mosses 

covered most of t h e  subs t ra t e ,  71.5% by the  point - l ine  i n t e r c e p t  and 

68.0% by the  quadrat  method. 

Percentage cover of l ichens  was s imi la r  f o r  both ana lys i s  methods. 

The point - l ine  i n t e r c e p t  indicated 10.5% l i chen  coverage while 14.3% 

l i chen  cover was recorded by the  quadrat method. A l l  l i chens  recorded 

were Cladon ia  spp. with Cladon ia  r a n g i f e r i n a  being most common. 

Only a small proport ion of s u b s t r a t e  was unvegetated, 10.5% by use 

of t h e  point - l ine  i n t e r c e p t  method and 2.3% by use of quadrats .  The 

d i f fe rence  i s  probably due t o  the  l i n e a r  d i s t r i b u t i o n  of po in t s  along 

t h e  t r a n s e c t  l i n e  and the  p o t e n t i a l  f o r  f a l l i n g  along logs (8.0%) r a t h e r  

than i n t e r s e c t i n g  a por t ion  of them (0.8%) a s  with quadrats .  

4. Open bog (Transects 4 and 7 ) :  both black spruce-larch and 

larch-black spruce bogs (Transects 4 and 7) can be discussed under the  

same heading a s  i n  most cases the  stands d i f f e r  l a r g e l y  i n  proport ions 

of l a r c h  and black spruce i n  t h e  t r e e  stratum with ground cover and sub- 

s t r a t e  components being s imi la r  (Figure 1 5 ) .  This s i m i l a r i t y  i n  f o r e s t  

type leads  t o  s imi la r  snow cover condit ions i n  both open bogs (Figure 1 6 ) .  

Both open bog s i t e s  chosen have a long north-south a x i s  and a r e  s i t u a t e d  

between prominent jack p ine  rock r idges .  I n  both s i t e s  the  s u b s t r a t e  

cons is ted  of a  Sphagnum spp. hummock and hollow formation with open 

water i n  some of the  hollows. The primary low shrub was Chamaedaphne 



Figure 15. Open black spruce-larch bog 1.5 km south of Fox 
Lake, June 1972. 

Figure 16. Open black spruce-larch bog 2 km south of Fox 
Lake, February 1972. 
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calycula ta  with smaller amounts of Andromeda glaucophylla and Kalmia 

p o l i f o l i a .  Oxycoccus quadripetalus covered some of the  d r i e r  hummocks 

while Carex spp. dominated t h e  depressions. 

Both t r a n s e c t  s i t e s  ind ica te  a  lack  of  species  d i v e r s i t y  i n  t h e  

ground cover. Only 10 p l a n t  species  were recorded with e i g h t  of these  

being flowering p lan t s .  A t  Transect 4, 74.8% of po in t s  i n  the  point-  

l i n e  i n t e r c e p t  f e l l  on flowering species  a s  compared t o  54.7% a t  Transect 

7. Pi tche r  p l a n t s  (Sarracenia purpurea) were recorded only a t  Transect 

4.  Carex spp. was the  most common flowering species ,  37.8% and 31.4% 

a t  Transects 4 and 7, respect ive ly  by the  point - l ine  i n t e r c e p t  method. 

By t h e  quadrat method, Carex spp. indica ted  20.4% coverage a t  Transect 

4 and 24.8% a t  Transect 7. Chamaedaphne ca lycula ta  was t h e  most cormon 

low shrub and covered 18.4% of the  a r e a  a t  Transect 4 and 7.0% a t  Tran- 

L 
s e c t  7. I t  a l s o  was t h e  most dense low shrub with 7.9 stems per  0.1 m 

2 
a t  Transect 4 and 7.0 stems per  0.1 m a t  Transect 7. Betula glanduli-  

f e r a  was recorded only a t  Transect 7. 

The remainder of the  ground cover i n  both open bog s i t e s  was made 

up pr imar i ly  of Sphagnum spp., 24.8% a t  Transect 4 and 39.7% a t  Transect 

7. Moss covered 0.4% of the  ground a t  Transect 4. 

Unvegetated s u b s t r a t e  was recorded only a t  Transect 7 with logs  

(0.4%) and water (5.2%) making up t h i s  component. 

The t r e e  stratum was analyzed only a t  Transect 7. Only l a r c h  and 

black spruce were recorded a t  t h i s  s i t e  with l a rch  being twice a s  f r e -  

quent a s  black spruce i n  the  sample points .  

5. Intermediate t o  mature jack pine rock r idge  (Transects 5 and 

6 ) :  two s i t e s  were se lec ted  f o r  study i n  t h i s  f o r e s t  type,  one on r idges  

north of Ridge Lake (Transect 5, Figure 17) and the  o the r  i n  conjunction 



Figure 17. Intermediate jack pine-lichen rock ridges near 
Ridge Lake, September 1971. 





with remote sensing ground v e r i f i c a t i o n  on the  west s i d e  of Muskrat Lake 

(Transect 6 ,  Figure 1 8 ) .  Both stands were s imi la r  i n  aspect ,  being 

s i t u a t e d  on r idges  with a north-south a x i s ,  and had e s s e n t i a l l y  the  

same crown dens i ty  (>70%) b u t  d i f f e r e d  i n  maturi ty of the  stand. Jack 

pine a t  Transect 6 were l a r g e r  and f a r t h e r  a p a r t  than those i n  Transect 

5. Accumulated organic subs t ra t e  was g rea te r  i n  abundance a t  Transect 

6 with a higher dens i ty  of Vaccinium angustifolium and Cladonia alpes-  

tris, both ind ica to r s  of increased stand maturi ty.  

Point- l ine i n t e r c e p t  da ta  i n d i c a t e  t h a t  flowering p l a n t s  comprised 

2.0% and 5.0% of the  ground cover f o r  Transect 5 and Transect 6,  respec- 

t i v e l y .  Quadrat da ta  ind ica te  a  higher value f o r  Transect 5 a t  8.3% and 

a s l i g h t l y  lower value (4.6%) f o r  Transect 6. The d i f fe rence  i n  Transect 

5 values i s  due t o  add i t iona l  species  such a s  Cl in tonia  borea l i s ,  Cory- 

d a l i s  sp.,  Gaultheria procumbens and P o t e n t i l l a  t r i d e n t a t a  being recor-  

ded i n  quadrat  sampling bu t  not  i n  point - l ine  i n t e r c e p t  sampling. Gaul- 

2 
t h e r i a  procumbens (2.7 stems per  0.1 m ) and Vaccinium angustifolium 

2 
(1.0 stems per  0 .1  m ) had the  g r e a t e s t  dens i ty  of low shrubs i n  Transect 

5 and Transect 6 ,  respect ive ly .  

Both point - l ine  i n t e r c e p t  and quadrat da ta  ind ica te  s imi la r  moss and 

Sphagnum spp. cover f o r  each t r a n s e c t  s i t e .  Transect 5 had 47.4% moss 

cover with the  point - l ine  i n t e r c e p t  method and 43.4% with the  quadrat 

method. Transect 6 has a  moss cover of 33.4% with the  point - l ine  i n t e r -  

cep t  method and 31.5% with the  quadrat  method. Sphagnum spp. cover was 

only recorded a t  Transect 5 and was 1.4% with point - l ine  i n t e r c e p t  and 

1.2% with quadrat sampling. 

Lichen cover was s imi la r  i n  both f o r e s t  types,  31.2% a t  Transect 5 

and 38.6% a t  Transect 6 by t h e  point - l ine  i n t e r c e p t  method. Quadrat,:?' 
,/< i- 



Figure 18. Lichen mat on a jack pine-black spruce rock r idge  
nor th  of Muskrat Lake, October 1971. 





sampling indicated 28.5% and 27.6% l i chen  coverage f o r  Transect 5 and 

Transect 6 ,  respect ive ly .  Lichens were almost a l l  C l a d o n i a  spp., with 

S t e r e o c a u l o n  sp. (0.4%) only being recorded a t  Transect 6. 

Unvegetated ground comprised 18.0% of sample po in t s  a t  Transect 5 

and 23.0% of sample po in t s  a t  Transect 6.  Quadrat sampling indica ted  

18.6% and 28.3% unvegetated ground a t  Transect 5 and Transect 6, respec- 

t i v e l y .  Needle l i t t e r  was the  most important nonvegetative component. 

Point-quarter method sampling a t  Transect 6 indica ted  t h a t  the  

stand was almost e n t i r e l y  jack pine with only sca t t e red  black spruce 

and b i rch .  



WOODLAND CARIBOU 

Extensive Study Area -- 

The extensive study a rea  was used pr imar i ly  t o  determine the  s i z e ,  

d i s t r i b u t i o n  and winter  movements of r e l a t i v e l y  undisturbed groups of 

caribou. The l a r g e  s i z e  of the  area  necess i ta ted  a i r c r a f t  reconnaissance 

bu t  a s  funding was lacking during the  f i r s t  winter ,  the  extensive pro- 

gram was r e s t r i c t e d  t o  ques t ionnai res  and interviews t o  def ine  known 

wintering areas  and s i z e  of s p e c i f i c  groups p r i o r  t o  the  study period.  

The only f l i g h t  over the  area  t h a t  year was i n  conjunction with the  

regional  caribou survey. 

During t h e  second winter ,  a  snow t r a n s e c t  survey s imi la r  t o  t h a t  

conducted by P r u i t t  (1959) was added t o  the  program. The primary aim 

of t h e  survey was t o  determine i f  woodland caribou winter range was re-  

l a t e d  t o  snow condit ions and i f  the  snow cover placed any cons t ra in t s  on 

the  s u i t a b i l i t y  of the  extensive study area  f o r  caribou feeding and 

movement a c t i v i t y .  

Recent H i s t o r i c a l  Aspects 

Attempts t o  obta in  da ta  on p a s t  h i s t o r y  of woodland caribou through 

ques t ionnai res  o r  interviews with l o c a l  r e s i d e n t s  provided l i t t l e  f a c t -  

u a l  o r  numerical mater ia l .  Evidence of t h e  major d i f f i c u l t y  i n  studying 

woodland caribou, namely, i t s  unpred ic tab i l i ty ,  i s  the  l a r g e  number of 



r e s i d e n t s  of t h i s  a rea  who have never observed caribou,  though they have 

t r a v e l l e d  a l o t  i n  caribou h a b i t a t  and a s imi la r  number of r e s iden t s  who 

venture i n t o  the  woods a s  l i t t l e  a s  poss ib le ,  y e t  have seen caribou sev- 

e r a l  times. 

One important nota t ion  i n  personal  d iscuss ions  with r e s i d e n t s  of 

the  a rea  i s  t h e  f a c t  t h a t  na t ive  people i d e n t i f y  two deer  i n  the  area:  

"deer" (caribou) and " j u ~ p i n g  deer" ( w h i t e t a i l  deer)  , which must be de- 

f ined before recording repor t s .  A second nota t ion  comes from Charl ie  

Wynn, a t rapper  and prospector  of the  B i s s e t t  a rea ,  who s t a t e s  t h a t  

around 1920 l a rge  "herds" of caribou, 200 o r  more, moved south through 

t h e  a r e a  t o  winter  around Black River and then moved north i n  the  spring 

and t h a t  these  caribou were a very l i g h t  color ,  almost white. Such a 

statement leads  one t o  specula te  t h a t  barren ground type caribou may 

have moved i n t o  these  a reas  a s  caribou of the  barrens take  on a bleached 

appearance while woodland caribou i n  t h i s  a rea  r e t a i n  t h e i r  dark colora- 

t i o n  throughout the  year .  A s  f o r  t h e  s i z e  of t h e  groups, woodland c a r i -  

bou e x i s t  i n  l a r g e r  groups i n  northern Manitoba and may have done so  i n  

the  study area .  This can be theorized from network t r a i l s  which a r e  

p resen t  i n  most open bog a reas ,  and which a r e  f a r  too numerous and per- 

s i s t a n t  t o  have been made by o the r  mammalian species  present .  

Few woodland caribou were harvested by e a r l y  r e s iden t s  a s  w h i t e t a i l  

deer were p l e n t i f u l  and remained near hab i t a t ion .  Within the  l a s t  30 

years  moose took the  p lace  of w h i t e t a i l  deer  f o r  s p o r t  and subsistence 

hunting espec ia l ly  a s  woodland caribou a r e  no more access ib le  now than 

they were i n  the  pas t .  

Quant i ta t ive  da ta  r e l a t i v e  t o  s i z e  of groups and loca t ion  of win- 

t e r i n g  a reas  p r i o r  t o  the  study period were obtained pr imar i ly  through 



discuss ion with Department of Mines, Resources and Environmental Manage- 

ment personnel (Figure 19 and Table 11). Data on group s i z e  and locat ion  

during the  study period were derived pr imar i ly  from regional  survey 

f l i g h t s ,  though presence and the  number of caribou encountered during 

snow t r a n s e c t  work was a l s o  recorded. Miscellaneous repor t s  from p i l o t s  

t r i c k l e d  i n  and were added t o  o the r  da ta  t o  provide an o v e r a l l  view of 

wintering areas  during t h e  study period (Figure 20 and Table 111). 

Regional Caribou Survey 

I accompanied regional  Mines and Resources personnel on t h e i r  wood- 

land caribou surveys both winters .  A s  major caribou wintering areas  

were f a i r l y  well  documented, emphasis was placed on these  wintering 

areas  with a "search and f ind"  method used throughout the  remainder of 

the  a rea  t o  record numbers and l o c a l i t y  of moose and t o  document any new 

caribou wintering areas .  Each survey consis ted  of two days of f l y i n g ,  

covering the  a rea  from Lac du Bonnet t o  Poplar River and between Lake 

Winnipeg and t h e  Ontario boundary. 

The Beaver with two t o  th ree  observers was the  standard a i r c r a f t .  

U s e  of a Turbo-Beaver f o r  one day dissuaded us from using t h i s  a i r c r a f t  

f o r  survey work f o r  though it i s  manoeuverable it is  too f a s t  f o r  c lose  

work and reduces counting accuracy by increas ing stomach d i s t r e s s .  The 

normal f l i g h t  a l t i t u d e  was 500-600 f t .  (152-183 m) which provided us 

with approximately a 0.5 mile (0.8 km) wide t r a n s e c t  l i n e .  Increased 

a l t i t u d e  of 1000 f t .  (305 m) between known wintering areas  permits a 

wider view f o r  picking up new sign while lower a l t i t u d e s  of about 300 ft.  

(91 m) improved accuracy on caribou counts i n  fo res ted  areas.  Several 

f l i g h t  passes over a p a r t i c u l a r  group provided a reasonably accurate 



Figure 19. Extensive survey area indicating location of wood- 
land caribou wintering areas from past information (numerically 
keyed to Table 11) . 

a woodland caribou wintering areas 





TABLE I1 

Preliminary da ta  obtained on woodland caribou group s i z e  
and loca t ion  outs ide  the  in tens ive  study area  
p r i o r  t o  i n i t i a t i o n  of study, September 1970 

Berens River 
Big Stone Point  

Dogskin Lake 
Haggard-Beresford Lake 

Mukatawa Lake 
O w l  Lake 

Sassaginnigak Lake 

Winship Lake 

- 
1 

6 and 6 
l a r g e s t  24 



Figure 20. Extensive study a rea  ind ica t ing  loca t ion  of wood- 
land caribou groups during the  study period (numerically keyed 
t o  Table 111). 

rn woodland caribou wintering a reas  1970-72 





TABLE I11 

Data obtained on woodland caribou group s i z e  
and loca t ion  outs ide  t h e  in tens ive  study area  

between September 1970 and June 1972 

Berens River 

Big Stone Point  
(Many Bays) 

O w l  Lake 

Sassaginnigak Lake 

Winship Lake 

Viking Lake 

6 and 8 
17 and 6 

- 
15 

15 
20 

2 
1 
7 
- 

3 3 ,  6 and 2 
l a r g e s t  19 

8 
7 

2 7 
19 and 2 



count of t h e  t o t a l  number i n  the  a r e a  i f  the  caribou were located  i n  open 

bogs o r  on lakes .  Accuracy was assumed t o  be reduced when observations 

were made i n  open canopy f o r e s t  and counts were almost impossible i n  

closed canopy f o r e s t  a reas .  Surveys were most accura te  approximately 

two days a f t e r  a f r e s h  snowfall and on a f a i r l y  b r i g h t  day which pro- 

vided snow/track con t ras t .  

Figure 21 shows Manitoba Government A i r  Service survey rou tes  over 

the  extensive study a rea  during the  two years of the  study which a r e  an 

example of t h e  "search and f ind" method used. Pas t  and p resen t  winter- 

ing a reas  during t h e  f l i g h t s  a r e  indica ted .  Numbers of caribou obser- 

ved i n  each group a r e  indica ted  i n  T a b l e I I I a n d  were obtained during 

these  regional  surveys. A s  indica ted  by map reference  numbers, severa l  

of  the  groups observed i n  previous years  (Table 11) were not  located 

during the  study period.  

Two i n t e r e s t i n g  inc iden t s  i n  the  f i r s t  y e a r ' s  survey dea l  with 

what i s  commonly re fe r red  t o  a s  t h e  "Sassaginnigak herd". The f i r s t  

concerns the  v a r i a b i l i t y  i n  "migration" routes .  Surveys f o r  t h e  pre-  

vious th ree  years  indica ted  t h a t  t h i s  group moved from Sassaginnigak 

Lake i n  e a r l y  winter  t o  the  Shallow Lake and English Lake a rea  by l a t e  

December, t o  near t h e  Lake Winnipeg shore i n  January, and returned t o  

Sassaginnigak Lake i n  the  spring.  This migration rou te  was a l s o  noted 

by Carbyn (1968). I n  the  winter  of 1970-71 t h i s  group d id  no t  follow 

t h e i r  t r a d i t i o n a l  rou te ,  b u t  moved only halfway towards Shallow Lake be- 

f o r e  heading towards the  shore. The caribou moved up the  shore t o  a 

po in t  south of Bloodvein Reserve where the  movement reversed i n  a sou- 

t h e r l y  d i r e c t i o n  back towards Shallow Lake and then veered on a due 

e a s t  course ending ug a t  t h e  t r a d i t i o n a l  wintering area ,  Banana Lake, 



Figure 21. Extensive study area  ind ica t ing  the  rou te  of 
Regional woodland caribou surveys during the  study period.  

d-- woodland caribou survey, January 1971 

woodland caribou survey, March 1972 

H woodland caribou wintering a reas  





a t  t h e  time of t h e  survey. 

This fo rce fu l  eastward movement was the  second i n t e r e s t i n g  f e a t u r e  

of t h e  movements by t h e  Sassaginnigak group a s  t h i s  d i r e c t  movement co- 

incided exact ly  with t h e  f i r s t  s t rong winds of the  winter  on January 

20th. These winds ranged i n  ve loc i ty  from 16-32 km per  hour and came 

o r i g i n a l l y  from an e a s t e r l y  d i rec t ion ,  s h i f t i n g  t o  the  northwest by mid- 

morning of January 20th. A s i m i l a r  wind-induced movement occurred i n  

the  Berens River group, whose t r a i l  we picked up i n  open bog a reas  south 

of Berens River. Their course, which we followed, a l s o  took a due e a s t  

d i r e c t i o n  following open bogs f o r  approximately 13 km u n t i l  t he  t r acks  

were l o s t  i n  jack pine rock r idge  a reas  near the  Berens River. 

During t h e  second year ,  t h e  Regional caribou survey was not  conduc- 

ted  u n t i l  8 and 9 March 1972 when condit ions were f i n a l l y  optimum. The 

f l i g h t  l i n e  and r e s u l t s  a r e  shown i n  Figure 21. No not iceable  changes 

i n  d i s t r i b u t i o n  were recorded though a t  l e a s t  two groups of animals, 

loca ted  during my snow t r a n s e c t  survey, were missed during t h i s  f l i g h t .  

One was a group of 12 animals which frequented t h e  Bradbury River a rea  

during the  e n t i r e  snow t r a n s e c t  period.  Due t o  the  proximity of winter  

ranges of the  Bradbury group and t h e  Berens River group one might as-  

sume t h a t  t h e  two a r e  simply por t ions  of t h e  e n t i r e  group inhabi t ing  a 

l a rge  area  near the  Berens River. For t h i s  paper I w i l l  consider t h e  

two groups a s  d i s t i n c t  wintering u n i t s  a s  I observed no overlap i n  t h e i r  

winter  range. 

I w i l l  r e f e r  t o  the  second group a s  the  Viking Lake group. A p i l o t  

of S i l v e r  Pine A i r  Service reported t h a t  a group of 26 woodland caribou 

came i n t o  Manitoba from Ontario and crossed Family Lake. S ix  caribou were 

taken by na t ives  from L i t t l e  Grand Rapids, and the  remaining caribou d i s -  



appeared i n t o  the  a rea  around Shining F a l l s  a t  the  south end of Family 

Lake. A f u r t h e r  r e p o r t  from S i l v e r  Pine indica ted  t h a t  the  caribou group 

took up residence around Viking Lake. During the  snow t r a n s e c t  survey 

on 19 January 1972, 19 woodland caribou were observed on Viking Lake 

loaf ing  i n  the  l e e  of a north shore i s land.  

Snow Transect Survey 

For the  snow t r a n s e c t  survey, four east-west l i n e s  were projec ted  

onto topographical maps d iv id ing the  north-south a x i s  of t h e  study area  

approximately i n t o  f i f t h s .  Four po in t s  were placed equ id i s t an t ly  along 

these  l i n e s  and the  nea res t  l ake  marked. Each of these  l akes  was the  

s i t e  of a snow survey s t a t i o n  (Figure 2 ) .  After  the  i n i t i a l  f l i g h t ,  

s eve ra l  of the  s i t e s  were changed a s  a i r c r a f t  landing on any one of 

these  lakes  would never have taken off  again. Snow s t a t i o n  s i t e s  were 

s i t u a t e d  on the  northwest corner of each lake  t o  reduce the  e f f e c t  of 

p reva i l ing  winds. A t  each s i t e  a snow s t a t i o n  was conducted on the  

f o r e s t  snow f a r  enough inland t o  escape any e f f e c t s  of wind ac t ion  on 

the  snow surface .  Another s t a t i o n  was taken on the  lake  i c e  f a r  enough 

from shore t o  escape the  l e e  e f f e c t  of t h e  shore l ine  and with care  so 

a s  t o  ne i the r  incorporate a i r c r a f t  nor previous s t a t i o n  inf luences  on 

the  snow cover. 

While conducting the  snow t r a n s e c t  survey, caribou and caribou s ign  

were recorded t o  ind ica te  group movements and s i z e  of wintering areas  

(Figure 2 2 ) .  The number i n  each caribou group encountered was recorded 

t o  provide a minimum populat ion count and t h e  h a b i t a t  i n  which they were 

located. was noted. The h a b i t a t  c h a r a c t e r i s t i c s  and ungulate a c t i v i t y  

associa ted  with each individual  survey s i t e  a r e  indica ted  i n  Table I V .  



TABLE IV 

Habitat charac ter i s t ics  and ungulate ac t iv i ty  associated with snow t ransect  survey s i t e s  (Figure 2) 

A 1  Mature jack pine-black spruce rock ridge C l a d o n l a  spp., rock 
2 Immature jack pine-black spruce-birch rock ridge Leaf l i t t e r ,  mosses, grass 
3 Immature jack pine-aspen swale Leaf l i t t e r  
4 Immature jack pine-aspen r idge Leaf l i t t e r  

B l  Mature jack pine-black spruce rock ridge 
2 Immature jack pine-birch rock ridge 
3 Mature jack pine rock ridge 
4 Immature jack pine-aspen-birch-alder stand 

Mature black spruce-jack pine rock ridge 
Immature jack pine-aspen swale 
Mature jack pine-black spruce-aspen-birch r idge 
Mature jack pine-aspen-birch ridge 

Mature black spruce bog/outcrop interface 
Mature jack pine rock r idge 
Immature jack pine-black spruce rock ridge 
Mature black spruce-birch ridge 

C l a d o n i a  spp . 
Leaf litter, C o r n u s  c a n a d e n s i s  
C l a d o n i a  spp., mosses 
Leaf l i t t e r  

Mosses 
Leaf  l i t t e r  
Leaf l i t t e r ,  P y r o l a  sp., Lycopodium sp. 
Leaf l i t t e r  

Sphagnum sp., Ledum g r o e n l a n d i c u m  
Cladonia spp. 
C l a d o n i a  spp., rock 
Mosses, leaf  l i t t e r  

Moose sign ( 2  periods) 
Moose sign (1 period) 
N i l  
N i l  

Caribou sign ( 4  periods) 
N i l  
Moose sign (2 periods) 
Moose sign (1 period) 

Caribou sign (1 period) 
N i  1 
N i l  
Moose sign (1 period) 

N i l  
Caribou sign (1 period) 
N i  1 
N i l  

Note: a l l  lake s ta t ions  with i ce  substrate and ungulate a c t i v i t y  indicated by associated f o r e s t  s i t e s .  



F i g u r e  22. P o r t i o n  o f  a band o f  1 7  c a r i b o u  n e a r  Berens R i v e r ,  
March 1972. 





Results  of t h e  snow t r a n s e c t  survey (Appendix E) po in t  o u t  t h a t  ma- 

jor  d i f f e rences  e x i s t  i n  snow cover within t h e  extensive study area .  O f  

p a r t i c u l a r  i n t e r e s t  is  the  Banana Lake a r e a  (Survey S i t e  B l ) ,  a  t r a d i -  

t i o n a l  wintering a rea  (Carbyn 1968) f o r  t h e  Sassaginnigak group. Jack 

pine rock r idges  of the  immediate lake  a rea  not  only had lush  growths of 

Cladonia spp. 5-7 cm i n  thickness b u t  i n  the  winter  of 1971-72 a l s o  had 

a snow cover 20 cm th inner  than t h a t  found i n  any o ther  por t ion  of the  

extensive study a rea .  The l ake  i s  narrow and l i e s  a t  a  r i g h t  angle t o  

p reva i l ing  winds. Surrounding rock r idges  and bogs a r e  s u f f i c i e n t l y  

fo res ted  t o  reduce any wind e f f e c t  on most of t h e  snow s u b s t r a t e  and 

a l s o  provides a canopy f o r  q a l i  accumulation. 

I could not  determine any d i r e c t  r e l a t ionsh ip  between snow cover 

thickness and caribou a c t i v i t y  a t  any o ther  snow t r a n s e c t  s i t e .  A s -  

suming t h a t  the  snow hardness threshold f o r  caribou i s  approximately 

2 
400 g/cm , 25 cm from the  s u b s t r a t e  a s  indica ted  by in tens ive  study area 

r e s u l t s ,  it does not  appear t h a t  any of t h e  snow t r a n s e c t  s i t e s  a r e  

t o t a l l y  unfavourable throughout the  snow period a s  wintering grounds 

f o r  woodland caribou. Other n iva l  parameters a l s o  do not  i n d i c a t e  a  

s i t u a t i o n  which would completely negate caribou u t i l i z a t i o n .  I n  most 

s i t e s  h a b i t a t  i s  the  main cons t ra in t  on the  s u i t a b i l i t y  of t h e  a r e a  as 

wintering range. 

In tens ive  Study Area -- 

Study Methods 

A vegetat ion map of t h e  in tens ive  study a rea  was necessary a s  c a r i -  

bou a c t i v i t y  i s  c lose ly  associa ted  with vegeta t ion  a s  a  food source and 



a s  a main f a c t o r  i n  snow condit ions.  Fores t  inventory maps from the  Mani- 

toba Department of MineCand Natural Resources were used t o  d e l i n e a t e  ma- 

jor  h a b i t a t s .  I attempted t o  monitor successional  changes i n  the  snow 

cover wi th in  and between t h e  major h a b i t a t s  a t  bimonthly snow s t a t i o n s .  

Snow d a t a  were a l s o  obtained i n  a s soc ia t ion  with animal a c t i v i t y  a t  va r i -  

ous vegetat ion s i t e s .  

Aer ia l  t r a n s e c t s  (Berqerud 1963) with a Cessna 180 and a Piper  PA-12 

were flown over the  in tens ive  study a rea  monthly during the  f i r s t  winter 

and bimonthly during the  second winter .  The east-west t r a n s e c t s  (Figure 

23) were a t  4.8 km i n t e r v a l s  and flown a t  a he ight  of 500-700 f t .  (152- 

213 m). I used t h e  da ta  t o  determine band s i z e  and movements and t o  a i d  

i n  assess ing  the  amount of time spent by caribou i n  var ious  h a b i t a t s .  

The surveys a l s o  aided i n  de l inea t ing  por t ions  of winter range most heavi- 

l y  u t i l i z e d  by caribou (Figure 24). Caribou were r a r e l y  observed during 

the  formal t r a n s e c t  survey s o  I resor t ed  t o  a "search and f ind"  techni-  

que which immediately followed a t r a n s e c t  survey and was conducted by 

f l y i n g  back and f o r t h  across prime h a b i t a t  a reas  working from nor th  t o  

south through the  in tens ive  study a rea .  

When poss ib le ,  I located  individual  caribou bands by a e r i a l  recon- 

naissance then c a r r i e d  o u t  ground reconnaissance on t h e  most access ib le  

band with the  a i d  of snowmobile, snowshoes and occasionally,  s k i s .  A s  

n i v a l  c h a r a c t e r i s t i c s  can change rap id ly ,  f a i r l y  c lose  contac t  with a 

caribou band was d e s i r a b l e  b u t  o f t e n  d i f f i c u l t  (Figure 25). During per- 

iods when contac t  was poss ib le ,  I recorded animal a c t i v i t y  and snow 

condi t ions  i n  t h e  a rea  of caribou u t i l i z a t i o n .  The system of t r a i l s  

shown i n  Figure 5 was used t o  maintain t h i s  contac t .  

The snow k i t  used during the  f i r s t  winter was modified from the  



Figure 23. Group movements and t h e  most important wintering lo-  
ca t ions  i n  the  in tens ive  study a rea  with an overlay of t h e  survey 
t r a n s e c t  l i n e s .  

I r r x  survey t r a n s e c t  l i n e s  

in]Ili winter range 
! 

a reas  of major a c t i v i t y  

<=> major movement p a t t e r n  





Figure 24. S ix  caribou i n  an open larch-black spruce bog south- 
west of Try Lake, December 1971. 

Figure 25. Port ion of a band of 22 woodland caribou on L i t t l e  
Caribou Lake, March 1972. 





National Research Council of Canada snow instruments (Klein e t  al. 1950) 

and though bulky it had advantages such a s  i n s t a n t  reading l a r g e  spring 

s c a l e s ,  hardness gauges with screw-on face  p l a t e s ,  50 cc dens i ty  c u t t e r s  

t o  s impl i fy  dens i ty  ca lcu la t ions ,  and rapid  reading thermometers. These 

instruments reduced the  amount of  time per  snow s t a t i o n  i n  comparison t o  

t h e  time taken with a standard NRC k i t .  During the  second f i e l d  season 

I used a new Swedish 1000 cc dens i ty  c u t t e r  which, coupled with hand 

held spr ing  sca les ,  reduced both t h e  s i z e  of the  snow k i t  and the  length 

of time i n  taking dens i ty  readings. 

A t  each snow s t a t i o n  I recorded the  locat ion ,  da te ,  h a b i t a t  type, 

weather condit ions and animal a c t i v i t y  present .  I exposed a v e r t i c a l  

snow p r o f i l e  and measured a i r  and pukak temperatures. Other measurements 

were t h e  t o t a l  snow th ickness ,  and the  thickness,  hardness and dens i ty  

of each of the  l a y e r s  exposed by the  p r o f i l e .  Subst ra te  observations 

added d e t a i l  t o  t h e  general  f o r e s t  type and provided an ind ica t ion  of 

the  q u a l i t y  and quant i ty  of food ava i l ab le  t o  woodland caribou. 

Woodland Caribou Habitat  

The winter  range occupied by the  Aikens group of caribou covered 

2 
235 km of the  in tens ive  study a rea  (Figure 23) and consis ted  pr imar i ly  

of th ree  major h a b i t a t s :  open l a rch  o r  black spruce bogs, intermediate 

t o  mature jack p ine  rock r idges  and many small lakes .  

Of the  winter  range, 26.8% was open and semi-open bog which pro- 

vided t h e  g r e a t e s t  amount of arboreal  l i chen  while 45.5% of the  area  was 

jack pine stands,  t h e  major source of ground l ichens .  Lakes formed only 

10% of the  t o t a l  winter  range bu t  were important a s  t r a v e l  routes  and 

loa f ing  a reas  e spec ia l ly  when deep s lush  was absent  and the  snow cover 



i n  adjacent  a reas  was th icke r  than 60-65 cm. The remainder of the  a rea  

was closed spruce bog and r idge  stands,  which a r e  not  caribou h a b i t a t s  

due t o  lack  of food and unfavorable snow condit ions.  

I n  many case ,  p re fe r red  h a b i t a t  was indica ted  by feeding a c t i v i t y .  

During e a r l y  winter (Figures 26-28), I noted t h a t  caribou u t i l i z e d  open 

l a r c h  and black spruce bog a reas  extensively f o r  major feeding and some 

bedding a c t i v i t y .  F a i r l y  l a r g e  a reas ,  up t o  10 m i n  diameter,  were 

c ra te red  i n  conjunction with major feeding on arboreal  l ichens .  This 

ground cover grazing f requent ly  occurred i n  c r a t e r s  adjacent  t o  s tunted  

t r e e s  bearing arboreal  l ichens .  Arboreal l i chens  u t i l i z e d  were E v e r n i a  

mesomorpha, Usnea spp., A l e c t o r i a  spp. and Parme l ia  spp. Caribou f r e -  

quently broke branches of f  t h e  t r e e s  while feeding,  thereby reducing the  

s u b s t r a t e  necessary f o r  f u t u r e  arboreal  l i chen  growth. Subsequent grazing 

of l i chens  on these  branches t h a t  f e l l  on the  snow surface  o f t en  appeared 

t o  lead  t o  c r a t e r i n g  of t h e  hummock a rea  near the  base of the  t r e e .  The 

main ground cover items grazed from these  hummocks were Ledum g r o e n l a n d i -  

cum, V a c c i n i u m  spp., Carex  spp.,  Andromeda g l a u c o p h y l l a ,  Kalmia p o l i f o l i a ,  

Oxycoccus  q u a d r i p e t a l u s  and Chamaedaphne c a l y c u l a t a .  

When t h e  snow cover became th ick  and crus ted  i n  bog a reas ,  major 

feeding a c t i v i t y  s h i f t e d  t o  jack pine r idges .  Feeding on these  r idges  

concentrated on ground l i chens  ( C l a d o n i a  spp.) with inges t ion  of associ-  

a t ed  mate r i a l  such a s  mosses and small herbaceous p lan t s .  On r idges ,  

the  only low shrub upon which feeding was observed during l a t e  winter  

was V a c c i n i u m  a n g u s t i f  o l i u m .  

Feeding associa ted  with l ake  shore h a b i t a t  (Figure 29) i s  an op- 

p o r t u n i s t i c  event  and genera l ly  occurred during l a t e  winter  when u t i l i -  

za t ion  of these  environs was high. The d i e t  a t  t h i s  time var ied  from 



Figure 26. Caribou feeding a c t i v i t y  i n  an open black spruce- 
l a r c h  bog 4 - 2  km south of Fox Lake, December 1970. 





Figure 27. Arboreal lichen utilization by caribou, December 
1970. 





Figure 28. Caribou c r a t e r i n g  s ign  i n  open bog 4.2 km south of 
Fox Lake, December 1970. 

Figure 29. Caribou feeding s ign  on rock i s l and  along Fox 
Lake shore,  February 1971. 





sedge-ericoid lake  edges, t o  ground l i chens  i n  sun melted c r a t e r s  (Figure 

30) and arboreal  l ichens .  Luxuriant growths of arboreal  l i chens  were of- 

t e n  associa ted  with moist lake  environments and were fed  upon by caribou 

t r a v e l l i n g  o r  loa f ing  on lake  edges. The only unusual l ake  feeding ac- 

t i v i t y  was severa l  indiv iduals  of a band of caribou feeding on wild 

r i c e  s t a l k s  i n  Try Lake i n  December 1970. 

A t  vegetat ion ana lys i s  s i t e s  (Figure 13) woodland caribou a c t i v i t y  

i n  t h e  area  provided an ind ica t ion  of t h e  value of the  following h a b i t a t  

components t o  the  winter  range. 

1. Semi-open black spruce-alder bog (Transect 1): s tands  of t h i s  

type have l i t t l e  value f o r  caribou due t o  lack of a food base, th i ck  a l -  

der  growths reducing t h e  necessary v i s i b i l i t y  f a c t o r ,  and unfavorable 

n iva l  condit ions during t h e  snow period.  No, observation of caribou 

u t i l i z a t i o n  of t h i s  f o r e s t  type was noted during the  study period. 

2 .  Immature jack pine rock r idges  (Transects 2 and 8 ) :  no caribou 

s ign  was observed i n  e i t h e r  s i t e .  Caribou en te r  t h i s  f o r e s t  type i n  

winter ,  b u t  genera l ly  only along na tu ra l  c l ea r ings  and open draws. A l -  

though the  snow cover i s  genera l ly  t h i n  and s o f t  i n  t h i s  f o r e s t  type, 

l i chen  growth s ince  the  1948 f i r e  i s  minimal and not  adequate a s  a food 

source. A s  t h i s  h a b i t a t  matures, it w i l l  become more important f o r  wood- 

land caribou due t o  a decrease i n  t r e e  dens i ty  and an increase  i n  ground 

l i chen  growth. 

3. Mature jack pine-spruce sand p l a i n  (Transect 3 ) :  t h i s  h a b i t a t  

i s  of minimal importance t o  woodland caribou i n  the  study area  due t o  

the  small a rea  it covers (Figure 1 4 ) .  I t  does o f f e r  f a i r l y  favorable 

n i v a l  condit ions and a sporadic source of food, e spec ia l ly  i n  a l e s s  

mature s t age  before moss cover encroaches on l i chen  growths. This habi- 



Figure 30. Sun melt i n  feeding c r a t e r  on L i t t l e  Caribou Lake 
shore, March 1972.  





t a t  becomes l e s s  important t o  caribou a s  it matures due t o  an increase  i n  

spruce and fea the r  moss components t h a t  e l iminate  much of t h e  ground 

l i chen  food source. 

4. Open bog (Transects 4 and 7 ) :  both open bog s i t e s  exhibi ted  s i m i -  

l a r  n i v a l  condit ions and were extensively u t i l i z e d  by caribou while the  

snow cover remained conducive t o  movement and a c t i v e  feeding (Figure 16) .  

Under favorable n i v a l  condit ions these  open bog a reas  a r e  extremely i m -  

po r t an t  f o r  movement, bedding and feeding due t o  the  add i t ive  f a c t o r s  of 

food, s o f t  snow and good v i s i b i l i t y .  

5 .  Intermediate t o  mature jack pine rock r idges   ranse sects 5 and 6 ) :  

both s i t e s  were u t i l i z e d  extensively by woodland caribou. The Transect 5 

(Figure 17) s tand was used by caribou both summer and winter  a s  evidenced 

by summer droppings i n  the  area  and observed winter  a c t i v i t y  during both 

winters.  Transect 6 (Figure 18) was frequented by caribou from ear ly-  
I 

(November) t o  mid-winter. The l a t e s t  observation of caribou on t h e  Tran- 

s e c t  6 r idge  was 13  February 1971 when 18 caribou were feeding along t h e  

r idge  edge and using the  c r e s t  of the  r idge  a s  a t r a v e l  route .  Both 

stands,  without the  inf luence  of f i r e ,  w i l l  gradually become l e s s  favor- 

ab le  f o r  caribou a s  black spruce invades the  hollows and associa ted  moss 

cover replaces  the  l i chen  mat. It appears t h a t  jack pine rock r idge  habi- 

t a t  i n  t h i s  a rea  reaches peak importance t o  woodland caribou between 60 

and 80 years  of age a s  n i v a l  condi t ions  and ground l ichen q u a n t i t i e s  a r e  

most favorable i n  s tands of t h i s  age. 

Group Size  and Movements 

Only one r e l i a b l e  reference  t o  the  t o t a l  s i z e  of the  Aikens Lake 

group was obtained p r i o r  t o  t h i s  study. Joe Nespor (pers .  comrn.) s t a t e d  



t h a t  during t h e  Regional caribou survey i n  December 1968, 46 caribou were 

observed i n  the  a rea  nor theas t  of Obukowin Lake. I f  t h i s  count was ac- 

cu ra te  then nine animals had been l o s t  from t h i s  group by February 1971. 

Two caribou were poached on Fox Lake during February which decreased the  

group s i z e  t o  35, the  f i n a l  count a t  the  end of March. L i t t l e  increase  

i n  group s i z e  occurred i n  t h e  second year  of study a s  the  f i n a l  count 

a t  the  end of March 1972 was 37 animals. Three ca lves  were p resen t  i n  

the  group during the  second winter  ind ica t ing  a l o s s  of one a d u l t  o r  

sub-adult over the  previous year .  

A f a r  c l o s e r  r e l a t i o n s h i p  o r  k inship  e x i s t s  between the  individuals  

of a band than between t h e  bands which make up t h e  loosely  k n i t  group. 

This i s  evident  not  only i n  the  in tens ive  study grcup b u t  a l s o  i n  the  

o ther  groups located within t h e  extensive area  (Figure 20, Table 111). 

It  seems l o g i c a l  t h a t  s e l e c t i o n  towards small bands e x i s t s  i n  h a b i t a t  

regions such a s  the  East  Lake Winnipeg a rea  due t o  s c a r c i t y  of food, 

r e s t r i c t i o n  of winter  h a b i t a t  s u i t a b i l i t y  due t o  unfavorable n iva l  con- 

d i t i o n s  and decreased v i s i b i l i t y  and mobil i ty i n  fo res ted  areas .  

A s  bands comprising these  semi-resident groups of woodland caribou 

a r e  highly mobile, much e f f o r t  i s  necessary t o  count each band accurate-  

l y  and t o  obta in  information on general  movements through a e r i a l  surveys 

and ground v e r i f i c a t i o n .  Direc t  observation i s  no t  frequent  and a e r i a l  

surveys over fo res ted  a reas  o f t e n  provide only t r ack  s ign  (Table V). 

In tens ive  ground work i s  e s s e n t i a l  t o  v e r i f y  band s i z e  and ob jec t ive  

synthes is  of combined a e r i a l  and ground da ta  i s  necessary. The occasion- 

a l  d i v i s i o n  of a band i n t o  two sub-bands and then re jo in ing  of these  i n t o  

t h e  o r i g i n a l  band complicates assessment of band s i z e .  

The most de ta i l ed  occurrence of t h i s  d iv i s ion  and re jo in ing  of bands 



TABLE V 

Observations of woodland caribou ( ~ i k e n s  Lake group) d i s t r i b u t i o n  and h a b i t a t  a s soc ia t ion  
wi th in  the  in t ens ive  s tudy a r e a  

Date ~ o c a t i o n  Band s i z e  Habi ta t  Association 

Northeast of Obukowin Lake Group s ize 46 
7 

0.8 km e a s t  of Fox Lake 11 
Southwest s i d e  of T r y  Lake 11 
South end of T r y  Lake 11 
0.2  km e a s t  of T r y  Lake 11 
Out le t  of  Try Lake 11 
3 km nor theas t  of Fox Lake 6 
3 k m  southeas t  of Fox Lake 5 
3 km south of Fox Lake 11 
3 km south of Fox Lake 11 
1.6 krn south of Fox Lake 8 
3 km north, of Fox Lake 2 
South Bay, Aikens Lake 2 
3 km nor th  of Blind River 6 
Between Muskrat and No. 2 l akes  18 
Mouth of Gammon River a t  Aikens Lake 8 
Between Muskrat and No, 2 l akes  2 
Round Lake 3.5 km w e s t  of Obukowin Lake 6 
3 km e a s t  of Fox Lake 18 
Southeast  shore of Aikens Lake 8 
4 km nor theas t  of Cabin Lake 7 
4 k m  north-northwest of Cabin Lake 18 

Open l a r c h  bog 
Open black spruce bog 
On l ake  edge 
Open bog 
Black spxuce-larch bog 
Open l a r c h  bog 
Spruce i s l a n d  edge i n  open bog 
Open bog 
Open bogs 
Open bog and jack p ine  r i d g e  
Open bog 
Lake edge t o  jack p ine  r idges  
Open black spruce-larch bog 
Semi-open bog t o  jack p ine  r idge  
Lake edge 
Jack p ine  r idge  
Lake t o  jack p ine  r idge  
Jack p ine  r i d g e  
Jack p ine  r idge  
Jack p ine  r i d g e  
Jack p ine  r idge  

. . . Continued r 



TABLE V (CONTINUED) 

Date Location Band S ize  Habi ta t  Association 

Transect  2, 1st lake  nor th  of 
Cabin Lake 

Transect  3,  nor theas t  and south 
of Fox Lake 

Transect  3, 3.5 km west of 
Obukowin Lake 

Transect  -3, Gammon River e x i t  
from C a r r o l l  Lake 

Transect  4, Muskrat t o  White Lake 
and nor th  t o  Gammon River 

Search and f ind ,  nor th  end No. 2 
Lake 

Search and f i n d ,  south end No. 2 
Lake 

2 km south of  Fox Lake 
Transect  2, 3 km nor th  of Blind 

f i v e r  
Transect  2 ,  between Fox and Mer- 

cury Lake 
Transect  3 ,  Round Lake 3-5 km 

west of Obukowin Lake 
Transect  4 ,  w e s t  end Big White Lake 
Transect  5, along southside Gammon 

River,  e a s t  of Aikens Lake 
Transect  2, nor th  of Cabin Lake 

Sign 

Sign 

Sign 

Sign 

Sign 

Sign 

7 
Sign 

Jack p ine  r idge  

Large open bogs 

Jack p ine  r idges  

Jack p ine  r idges  

Jack p ine  r idges  

Lake edge ( r idges )  

Lake edge ( r idges )  

Open larch-black spruce bog 
Open bog 

Jack p ine  r idges  

Lake and bog openings 

Lake edge 
Jack p ine  r idges  

Lakes and bog edge 

. . . Continued 



TABLE V (CONTINUED) 

Date Location Band s i z e  Habi ta t  Association 

8-11-72 Transect  3 ,  w e s t  shore of Mercury 
Lake 

Transect  4 ,  west of Big White Lake 
Transect  5, southeas t  a r m  of Aikens 

Lake 
Transect  2 ,  "Chain-of-~akes" 
Transect  3 ,  southeas t  end of Mer- 

cury Lake 
Transect  4 ,  White Lakes a rea  
Transect  5 ,  southeas t  arm of Aikens 

Lake 
23-111-72 Cabin Lake 

Cabin Lake t o  Steepside Lake portage 
25-111-72 L i t t l e  Caribou Lake 
14-IV-72 4 t h  lake  nor th  of Cabin Lake 

Sign 

Sign 

Sign 
2 

Sign 
Sign 

Jack p ine  r idges  

Open bog 
Lake t o  jack p ine  r idges  

Lakes 
Lake 

Lakes and jack pine  r idges  
Lake 

O n  l ake  t o  jack p ine  r idges  
Lake t o  jack p ine  r idge  t o  lake  
Lake t o  jack p ine  r i d g e  
On l ake  



took p lace  during the  f i r s t  winter  of study while n iva l  condit ions a l -  

lowed f o r  ground v e r i f i c a t i o n  mobil i ty.  Figure 31 i l l u s t r a t e s  t h e  move- 

ments of a band of caribou between 12 December and 19 December 1970. 

Movement during t h i s  period occurred almost e n t i r e l y  along bog a reas  and 

on l ake  surfaces .  After  breaking t r a i l  t o  Fox Lake f o r  the  f i r s t  time 

on 1 2  December 1970 I a l s o  observed my f i r s t  caribou s ign  of 11 animals 

i n  an open l a r c h  bog 8 km e a s t  of t h e  southeas t  end of Fox Lake. By 

14 December the  band had moved approximately 4 km t o  an open black 

spruce bog on t h e  southwest end of Try Lake. The following day they 

were s t i l l  t h e r e  and I observed them feeding on wild r i c e  s t a l k s  from 

approximately 300 m away. On 16 December the  band had moved t o  an open 

bog 1.5 km e a s t  of Try Lake where they browsed on arboreal  l ichens .  I 

observed them t h e  following day near  t h e  con t ro l  dam a t  the  o u t l e t  of 

Try Lake a t  the  edge of a larch-alder  bog. 

The band then divided i n t o  two sub-bands, one of s i x  individuals  

and t h e  o the r  of f i v e  individuals .  On 18 December t h e  sub-band of s i x  

was located  approximately 3 k m  nor theas t  of Fox Lake i n  an open bog, 

b u t  t h e  o the r  sub-band was no t  located  u n t i l  an a e r i a l  survey i n  the  

morning of 19 December. This second sub-band was located  a t  t h e  edge 

of a black spruce i s l a n d  i n  an open bog approximately 3 km southwest 

of Try Lake. By l a t e  af ternoon of the  same day, I observed the  band of 

11 animals together  again about 3 km south of Fox Lake i n  a black spruce- 

l a r c h  open bog. Ground v e r i f i c a t i o n  by back t racking confirmed t h a t  the  

band was made up of the  two sub-bands. This same band remained i n  t h e  

open bog-ridge a rea  south of Fox Lake and e a s t  and southeas t  of Mercury 

Lake u n t i l  13  January 1971 and then contac t  was l o s t .  

Contact with any of t h e  bands was sporadic a s  it r e l i e d  pr imar i ly  



Figure 31. Division-rejoining observations on a band of wood- 
land caribou in the intensive study area, December 1970. 

1 = 12-XII-70, 0.8 km east of Fox Lake, 11 animals in 
open larch bog 

2 = 14-XII-70, southwest side of Try Lake, 11 animals 
in open black spruce bog 

3 = 15-XII-70, south end of Try Lake, 11 animals on 
lake edge 

4 = 16-XII-70, 0.2 km east of Try Lake, 11 animals in 
open bog 

5 = 17-XII-70, outlet of Try Lake, 11 animals in black 
spruce-larch bog 

6 = 18-XII-70, 3 km northeast of Fox Lake, 6 animals in 
open larch bog 

7 = 19-XII-70, 3 km southeast of Fox Lake, 5 animals 
in spruce island edge in open bog 

8 = 19-XII-70, 3 km south of Fox Lake, 11 animals in open 
bog 





on ground work. Aerial  reconnaissance genera l ly  yielded only t h e  loca- 

t i o n  of bands with only occasional  v i s u a l  observation. The Aikens Lake 

group during the  f i r s t  winter  of study consis ted  of f i v e  main bands of 

2-18 animals with a mean of 7 individuals .  I n  t h e  second winter  the re  

were only four bands of 2-22 animals with a mean of 9.25 individuals .  

The l a r g e s t  band, i n  l a t e  winter ,  u t i l i z e d  e s s e n t i a l l y  the  same range 

i n  both study years,  namely, the  "Chain-of-Lakes" and Cabin Lake area  

(Figure 8) . 
A s  with the  range of the  l a r g e  ba-nd each year t h e r e  appeared t o  

be a p a t t e r n  o r  some consistency i n  the  p a r t i c u l a r  a rea  used by s imi la r  

s ized bands and i n  the  major movement p a t t e r n s  wi th in  the  in tens ive  

study area  (Figure 23). During November and e a r l y  December 1970, in-  

tens ive  a c t i v i t y  occurred i n  t h e  Muskrat, No. 2 and White l akes  area .  

One band then moved i n t o  t h e  a rea  southeast  of Aikens Lake, another i n t o  

the  Fox Lake a rea  and t h e  l a r g e s t  group down the  "Chain-of-Lakes" t o  t h e  

L i t t l e  Caribou, Cabin and Steepside lakes  area .  Much of the  a c t i v i t y  of 

major bands occurred i n  these  a reas  through t o  l a t e  winter .  Spring d i s -  

banding movement i n  e a r l y  Apri l  was genera l ly  i n  the  nor theas t  d i r e c t i o n  

from Cabin Lake and e a s t  from the  c e n t r a l  por t ion  of t h e  area .  I was 

unable t o  obta in  information on movement from Aikens Lake. 

During t h e  second winter ,  I noted s imi la r  movement p a t t e r n s  though 

n iva l  condit ions r e s t r i c t e d  ground work e f f o r t  a s  compared t o  the  pre- 

vious study year. Aer ia l  reconnaissance was increased i n  order  t o  con- 

t inue  recording major movement. Severe n iva l  condit ions no t  only in-  

creased aggregation of t h e  caribou bu t  a l s o  r e s t r i c t e d  t h e i r  mobil i ty.  

Their a c t i v i t y  was more in tense  over smaller por t ions  of t h e i r  winter  

range. Open bog a reas ,  normal avenues f o r  movement, possessed a snow 



cover genera l ly  i n  excess of the  caribou thickness threshold and t h e  

bands were pr imar i ly  r e s t r i c t e d  t o  small lakes  and rock r idges .  Inten- 

s i v e  a c t i v i t y  i n  l a t e  November was again observed i n  the  White Lake area  

b u t  t h i s  year s ign  was recorded f o r  t h i s  a rea  throughout t h e  winter .  

Ac t iv i ty  i n  the  Fox Lake a r e a  was minimal and mainly i n  December although 

two caribou remained i n  t h e  Mercury Lake area  f o r  most of the  winter .  

The l a r g e s t  band i n  the  a rea ,  22 individuals ,  frequented the  Cabin Lake 

a rea  from e a r l y  December through t o  the  second week of Apri l .  Again d i s -  

banding movement i n  mid-April was i n  the  same d i r e c t i o n  a s  recorded the  

f i r s t  winter.  Ac t iv i ty  was noted on the  southeas t  s i d e  of Aikens Lake 

bu t  l o g i s t i c s  prevented accumulation of in tens ive  ground v e r i f i c a t i o n .  

A s  i l l u s t r a t e d  by d e t a i l e d  movement da ta  provided i n  t h i s  sec t ion  

on one band, rapid  movement from one loca t ion  t o  another i s  made pos- 

s i b l e  by use of h a b i t a t  avenues such a s  open bogs and lakes .  The grea- 

t e s t  movement I recorded i n  a 24 hour period f o r  any band was approxi- 

mately 10 km and followed a s e r i e s  of open bogs and small lakes .  Direc t  

movements a l s o  occurred on snowmobile t r a i l s ,  e spec ia l ly  through open 

bog a reas  when n i v a l  condit ions were c r i t i c a l .  Other f e a t u r e s  of the  

t e r r a i n  a l s o  u t i l i z e d  by caribou i n  moving through an area  were beaver 

houses and rocky knol ls .  On th ree  occasions when I observed a c t i v i t y  on 

beaver houses t h e r e  was f requent  pawing and muzzling of the  house materi-  

a l .  No a c t u a l  inges t ion  of ma te r i a l  could be noted. 

Major observations of the  use of rock kno l l s  were made when I en- 

countered caribou bands while on f o o t  o r  snowmobile. Individual  caribou 

climbed up on rock outcrops apparently i n t e n t  on observing me. Immedi- 

a t e  f l i g h t  response was r a r e  while I was on f o o t  and moving slowly. 

This was no t  the  case i f  one moved rap id ly  on f o o t  o r  continued moving 



on the  snowmobile. Again, i f  t he  snowmobile was motionless and i n  open 

view, caribou occasionally moved toward it. Similar  unpredictable be- 

havior a l s o  occurs when using a i r c r a f t .  Generally, no response was 

e l i c i t e d  i f  a l t i t u d e s  of a t  l e a s t  300 m were maintained. A t  lower a l t i -  

tudes and espec ia l ly  with l a r g e r  a i r c r a f t  such a s  a Beaver (Figure 3 2 ) ,  

f l i g h t  response was o f t e n  i n i t i a t e d  p a r t i c u l a r l y  i n  a reas  where caribou 

had been hunted with the  a i d  of a i r c r a f t .  I n  some cases  we landed on a 

lake  with a Cessna within 300 m of caribou without having them r i s e  

from t h e i r  beds. These observations i n d i c a t e  t h a t  more research  i s  

needed on woodland caribou-human re la t ionsh ips  t o  understand caribou 

behavior and movement p a t t e r n s  i n  areas  of  human encroachment. 

Nival Environment 

I n  deadling with t h e  n i v a l  environment, I was ab le  t o  compare the  

response of caribou t o  snow cover during the  f i r s t  f i e l d  season, a winter  

with average snowfall,  with t h a t  of the  second winter ,  one with above 

average snowfall (Figure 9 ) .  

I spent  most of my time during t h e  f i r s t  autumn becoming fami l i a r  

with the  in tens ive  study area.  My winter  schedule began with the  a r r i v a l  

of permanent snow cover on 10 November 1970. A l a r g e  amount of time was 

spent  i n  c rea t ing  a network of t r a i l s  t o  maintain contac t  with access ib le  

caribou bands and t o  l i n k  the  various outcamps (Figure 5 ) .  Due t o  the  

rugged t e r r a i n ,  the  e a s i e s t  access rou tes  were i n  open l a r c h  and black 

spruce bogs which a t  t h i s  time of t h e  year were f requent ly  u t i l i z e d  by 

caribou. I observed extensive feeding on arboreal  l i chens  i n  these  bogs 

during November and December of 1970. Caribou spent  a s  much a s  70% of 

t h e i r  d a i l y  a c t i v i t y  per iods  i n  these  bogs even though the  snow cover 



Figure  32. D i s t r e s sed  woodland car ibou  on Steeps ide  Lake, 
January 1971. 





was c lose  t o  10 cm th icke r  i n  bogs (Figure 33) than on t h e  r idge  a reas  o r  

on the  lakes .  

Much frequenting of bogs and feeding on t r e e  l i chens  ex i s t ed  u n t i l  

20 January 1971 when the  f i r s t  s t rong winds of t h e  winter ,  up t o  32 

km/hour, c rea ted  za-es-cha (winddrif t  c r u s t s )  i n  a l l  major open and 

semi-open bogs. The immediate r e s u l t  was a s h i f t  i n  caribou a c t i v i t y  

from open bogs t o  jack pine rock r idges .  The snow cover i n  bogs re -  

mained a t  50-55 cm i n  thickness bu t  maximum hardness changed from 80 

2 2 2 
g/cm t o  500 g/cm with the  mean being 164 g/cm . Maximum dens i ty  

changed from 0.10 t o  0.26 with a mean dens i ty  of 0.19. Snow cover on 

r idges  was now approximately 15 cm l e s s  i n  thickness than i n  bogs b u t  

had become a conglomerate of var ious  s ized  blobs with hardnesses aver- 

Z 
aging 100 g/cm and d e n s i t i e s  of  up t o  0.37 i n  a s o f t  snow matrix which 

2 
averaged 20 g/cm i n  hardness and 0.17 i n  dens i ty .  Movement i n  t h i s  con- 

glomerate snow type was awkward and energy consuming. 

Ground l i chens  now became the  major food source and 75-90% of a l l  

caribou a c t i v i t y  took place  on these  r idges  from mid-January t o  mid- 

March (Figure 34) .  Movement across  bogs and l akes  made up the  remainder 

of t h e i r  a c t i v i t y .  I noted t h a t  when caribou crossed bogs, they chose 

the  s h o r t e s t  rou te  between r idges  and genera l ly  t r a v e l l e d  i n  s i n g l e  f i l e ,  

regardless  of the  number of individuals  i n  the  band. While cross ing 

l akes ,  the  band would spend s h o r t  periods of time digging f o r  s lush  where 

it was avai lable .  

During the  month of March 1971, I observed f requent  pawing f o r  s lush  

on lake  edges o r  creek mouth slush-holes; such a c t i v i t y  o f t e n  was associ -  

a t ed  with feeding on Carex spp. along nearby marshy shores. Major feeding 

on ground l i chens  now s h i f t e d  from protec ted  jack pine a reas  t o  exposed 



Figure 33. Comparison of two successive winters  d a t a  on snow 
cover thickness and caribou a c t i v i t y  i n  open bogs i n  the  in ten-  
s ive  study area .  





Figure 34. Comparison of two successive winters  da ta  on snow 
cover thickness and caribou a c t i v i t y  on jack p ine  (Pinus bank- 
siana) rock r idges  i n  the  in tens ive  study area .  
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south- o r  southeast-facing s lopes  of rocky lakeshores (Figure 35) where 

only l imi ted  c r a t e r i n g  was necessary t o  feed on p a r t i a l l y  exposed li- 

chens. Although the  amount of l i chen  ava i l ab le  i n  these  areas  i s  ap- 

proximately 25% of t h a t  found up on the  r idges ,  much l e s s  energy would 

be consumed i n  feeding a s  the  snow was 15-25 cm l e s s  i n  t-hickness (Davy- 

dov 1963). 

By mid-March, I noted t h a t  s i n g l e  individuals  and p a i r s  were begin- 

ning t o  s p l i t  o f f  from the  var ious  bands, b u t  t h i s  was ha l t ed  a t  the  end 

of March by a snowfall of 21 cm. A l l  major caribou movement stopped. I 

maintained contac t  with a band of 18 individuals  which had been feeding 

2 
on a rock r idge  1.1 km i n  area  and surrounded by open bog. They did  no t  

move o u t  of t h i s  small r idge  area  f o r  s i x  days u n t i l  thawing and s e t t l i n g  

reduced the  bog snow cover from 78 cm t o  43 cm, which permitted ease i n  

t r a v e l .  During t h e  time spent  on t h i s  r idge ,  compacted t r a i l s  were used 

by t h e  caribou i n  order  t o  move back and f o r t h  along the  r idge  top  while 

feeding on ground l i chens  and, when ava i l ab le ,  t r e e  l ichens .  I observed 

l i t t l e  browsing on low shrubs, such a s  V a c c i n i u m  a n g u s t i f o l i u m  and Ledum 

groen land icum.  Thawing condit ions i n  t h e  fo res ted  a reas  and s lush  condi- 

t i o n s  on the  lakes  ended winter f i e l d  work on 6 Apr i l  1971. 

I began the  second winter  of f i e l d  work w i t h  t h e  f i r s t  permanent 

snow f a l l  on 31 October 1971. The 23 cm of snow deposi ted by the  storm 

remained only i n  vegetat ion types which insu la ted  it from s u b s t r a t e  warm- 

t h  b u t  on bare rocky r idges  it melted e n t i r e l y .  Heavy snowfall and strong 

winds crea ted  condit ions during November and December which r e s t r i c t e d  

caribou a c t i v i t y  almost e n t i r e l y  t o  small a reas  on jack pine rock r idges  

and adjacent  l akes  which had l i t t l e  snow cover due t o  l a t e  freeze-up. I 

found ground reconnaissance almost impossible during December and January 



Figure 35. Comparison of two successive winters data  on snow 
cover thickness and caribou ac t i v i t y  on lakes i n  the  intensive 
study area. 
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due t o  severe n iva l  condit ions which t h e  caribou were a l s o  experiencing. 

By the  end of January, snow cover i n  the  bogs had increased t o  70 

cm and i n  many a reas  the  e a r l y  snow had insu la ted  the  bog so w e l l  t h a t  

t h e  s u b s t r a t e  remained unfrozen and s o f t .  The 57 cm average thickness 

of  r idge  snow cover was much more conducive t o  caribou a c t i v i t y  (Figure 

34).  This r e s t r i c t i o n  of animals t o  r idges  was even more apparent a s  

the  snow thickness i n  bogs approached 80 cm by the  end of February 

(Figure 3 3 ) .  The snow cover i n  jack pine-lichen a reas  increased t o  65 

and 70 cm i n  maximum thickness,  maintaining an obvious thickness d i f f e r -  

ence between the  bog and r idge  h a b i t a t s .  Snow cover i n  bogs exceeded 

the  thickness threshold value by approximately 15 cm while r idge  snow 

thicknesses remained near c r i t i c a l  l eve l s .  Maximum d e n s i t i e s  i n  the  

two h a b i t a t  types were between 0.20 and 0.25 b u t  an e a r l y  windcrust 

2 
hardness i n  bogs was 400 g/cm a s  compared t o  the  maximum hardness of 

80 g/cm2 i n  jack pine stands. 

By the  end of February and u n t i l  t h e  end of the  snow season almost 

a l l  caribou a c t i v i t y  was on jack p ine  r idges  and lakes  with a s  much a s  

70% of t h e i r  time spent  on small l akes  (Figure 35).  Heavy accumulation 

of snow during January and February caused extensive s lush  which f roze  

0 
during periods of in tense  cold below -40 C. Slush f reez ing near  t h e  

sncw surface  reduced the  snow cover on lakes  from 25 cm i n  e a r l y  winter  

t o  10 cm by mid-March. 

There was no f u r t h e r  s lush  formation i n  March 1972 b u t  I noted t h a t  

groups of caribou frequented loca t ions  where s lush  had formed the  pre- 

vious spring.  These s lush  loca t ions  a r e  i n  a reas  where caribou a r e  nor- 

mally found a t  t h i s  time of year.  Caribou bands of 2 t o  22 individuals  

remained on these  small lake-rock r idge  systems during March and Apri l ,  



feeding on ground l i chens  made ava i l ab le  by the  thawing of o ld  feeding 

c r a t e r s  along south fac ing slopes.  Along lake  shores,  a rboreal  l ichens  

were u t i l i z e d  wherever they were ava i l ab le ,  genera l ly  on beaver-killed 

jack p ine  and on windthrows and q a l i  breaks of the  previous winter .  

Disbanding of caribou bands d id  not  begin u n t i l  the  f i r s t  week of 

Apr i l ,  t h ree  weeks l a t e r  than the  previous spring.  By mid-April, t he  

l a r g e s t  band t o  be found i n  the  area  consisted t o  seven individuals  

with t h e  majori ty of a c t i v i t y  continuing t o  be on lakes  and rock r idge  

edges, a reas  with t h i n  snow cover. 



MOOSE 

H i s t o r i c a l  Aspects 

Few da ta  e x i s t  on the  numbers and d i s t r i b u t i o n  of the  moose popula- 

t i o n  i n  the  extensive study a rea  p r i o r  t o  a e r i a l  census work undertaken 

over t h e  p a s t  20 years .  On t h e  broad Canadian sca le ,  Banfield (1974) 

and Peterson (1955) indica ted  t h a t  t h e  study area  i n  Eas t  Lake Winnipeg 

i s  within moose range. A t  t he  ~ a n i t o b a  l e v e l ,  Jackson (1926), Seton 

(1909), only indica ted  t h a t  moose occur i n  t h e  study a rea  while Weir 

(1960) noted f u r t h e r  t h a t  moose e x i s t  i n  l i g h t  d e n s i t i e s  i n  the  study 

area  b u t  i n  medium t o  high d e n s i t i e s  south of the  Wanipigow River. 

Over the  p a s t  century,  moose populations i n  t h e  boreal  f o r e s t  of 

eas te rn  Canada were reduced i n  number a s  a r e s u l t  of excessive hunting 

by c o l o n i s t s  and na t ive  Indians b u t  they have increased i n  numbers s ince  

the  1930's (Banfield 1974). Apparently moose were few i n  number i n  the 

Wallace Lake a rea  during t h e  e a r l y  1940's ( B i l l  Conley, pe r s .  comm.). 

This i s  f u r t h e r  corroborated by Don Currie  (pers .  comm.) of B i s s e t t  

who ind ica tes  t h a t  during the  1920-40's the re  were more w h i t e t a i l  deer  

than moose i n  the  a r e a  and a s  mining crews o f t e n  depended upon wild 

meat f o r  food, they w e r e  pleased i f  someone sho t  a moose. 

Local r epor t s  i n d i c a t e  t h a t  t h e  moose populat ion increased sub- 

s t a n t i a l l y  from 1940 t o  1970. The estimated minimum moose populat ion i n  

t h e  extensive study a rea  during the  p r o j e c t  period was 367 individuals  



with a minimum of 66 of these  ex i s t ing  wi th in  t h e  boundaries of the  in-  

tens ive  study area .  Probably f i r e  and logging kept  por t ions  of the  a rea  

i n  e a r l y  successional  s t ages  and provided necessary browse species.  In- 

tens ive  poison programs during t h e  1960's  may have reduced wolf ( C a n i s  

l u p u s )  predation on moose populations. Human influence on moose popula- 

t i o n s  i n  the  a rea ,  e spec ia l ly  the  in tens ive  study a rea ,  increased grea t -  

l y  s ince  t h e  road t o  B i s s e t t  f i r s t  went through i n  1957. Increased ac- 

cess  t o  the  a rea  f o r  both l icensed and na t ive  hunters  by road o r  a i r c r a f t  

has and w i l l  probably continue t o  l i m i t  moose population l e v e l s  i n  the 

area.  We may once again see  t h e  1940 o r  pre-1940 low moose population 

d e n s i t i e s  i n  the  area ,  unless  in tens ive  management programs a r e  i n i t i a -  

ted.  

Relat ionship -- t o  Nival Environment 

Although most d a t a  on the  n i v a l  environment were obtained pr imar i ly  

t o  determine caribou-environment r e l a t ionsh ips ,  these  da ta  could a l s o  be 

applied t o  moose-environment r e l a t ionsh ips  i n  t h e  h a b i t a t s  t h a t  they 

u t i l i z e  i n  t h i s  f o r e s t  regime. I n  add i t ion  t o  scheduled snow s t a t i o n s ,  

da ta  were obtained on s p e c i f i c  moose movements encountered while conduc- 

t i n g  the  caribou s tud ies .  These inc iden ta l  snow s t a t i o n s  provide in fo r -  

mation on h a b i t a t s  genera l ly  no t  associa ted  with caribou winter  range i n  

t h i s  a rea  and thus add t o  our general  knowledge of t h e  n i v a l  environment. 

These da ta  can apply t o  o ther  animals i n  these  f o r e s t  types a s  well  a s  t o  

moose. 

I n  the  study a rea ,  moose were genera l ly  observed on high ground o r  

r idge  a reas  during the  onse t  of t h e  winter period. During t h i s  period,  

major browsing was on young b i rch  ( B e t u l a  p a p y r i f e r a ) ,  red o s i e r  dogwood 



(Cornus s to lon i fe ra )  and aspen. Low u t i l i z a t i o n  of swampy a reas  a t  t h i s  

time was probably due t o  the  c u t t i n g  e f f e c t  of t h e  t h i n  i c e  cover which 

a l s o . i n c r e a s e d  d i f f i c u l t y  i n  movement through these  areas .  By t h e  end 

of December, when bogs and swamps were normally frozen and covered by a 

cushioning snow cover, moose again inhabited a m61ange of f o r e s t  types. 

I n  t h e  winter  of 1970-71, I noticed no e f f e c t  of the  n i v a l  environ- 

ment on moose movement i n  the  v a r i e t y  of h a b i t a t s  where they were found. 

During January 1971 I observed moose t r a i l s  i n  a  v a r i e t y  of snow covers 

which ranged from 31 cm i n  thickness with a maximum hardness of 50 g/cm 
2 

and a maximum densi ty  of 0.24 i n  mature white spruce stands t o  open a l -  

der  swamps where the  snow cover thickness was 51 cm with a maximum hard- 

L 
ness of 70 g/cm and a maximum dens i ty  of 0.23. Bedding o f t e n  occurred 

i n  t h e  l a t t e r  h a b i t a t .  I n  February, moose continued t o  u t i l i z e  a  va r i e -  

t y  of h a b i t a t s  and i n  an area  north of Wallace Lake they f requent ly  

crossed closed black spruce bogs when t r a v e l l i n g  between rock r idges .  

Snow cover i n  these  bogs had a thickness of 54 cm with a maximum hardness 

2 
of 85 g/cm and a maximum dens i ty  of 0.22. Moose f requent ly  crossed 

motor toboggan t r a i l s  b u t  genera l ly  only followed them i f  the  t r a i l s  

p a r a l l e l e d  t h e i r  d i r e c t i o n  of movement. Adult moose sank only t o  a 

2 
depth of 6 cm on the  4000 g/cm hardness of the  t r a i l s .  

By mid-March a sun c r u s t  developed on a snow cover t h a t  i n  most 

f o r e s t  associa t ions  had decreased i n  thickness due t o  s e t t l i n g .  Snow 

cover thickness was now 41 cm i n  both mature white spruce s tands  and 

open a l d e r  bogs t h a t  moose u t i l i z e d  e a r l i e r  i n  the  winter b u t  now these  

a reas  had a 6 cm sun-crust hardness of 2000 g/cm2 with a maximum dens i ty  

of 0.31 a t  the  snow surface.  Moose continued t o  f requent  these  associ -  

a t i o n s  with major browsing on balsam f i r  i n  the  former vegetat ion type 



and willow (Salix spp.) i n  the  l a t t e r  type. 

A storm from 31 March t o  2 Apr i l  deposited 20.8 cm of snow on the  

study a rea  which increased snow thickness i n  t h e  mature white spruce 

stands from 33.5 cm t o  49 cm. A major movement i n  t h e  moose population 

occurred. I now located moose during the  f i r s t  week a f t e r  t h e  storm on 

jack pine-black spruce r idges  t h a t  they had occupied a t  t h e  onse t  of the  

winter  period.  Major browsing again was predominately on young aspen 

and bi rch .  A t  the  end of the  f i r s t  week i n  Apri l ,  f i e l d  s tud ies  were 

terminated due t o  s lush  condit ions on a l l  lakes  and i n a b i l i t y  t o  t r ave r se  

the  softened snow cover. 

Combined snowfalls i n  October and November 1971 of 85 cm s e t  the  

s t age  f o r  q u i t e  a d i f f e r e n t  winter  i n  1971-72 a s  compared t o  the  previous 

year. The e a r l y  snow cover insula ted  bog a reas  so well  t h a t  many did  no t  

f r eeze  a l l  winter  while on rock r idges  most of the  e a r l y  snow melted re-  

s u l t i n g  i n  a subs t ra t e  i c e  c r u s t .  These condit ions probably accounted 

f o r  reductions i n  moose u t i l i z a t i o n  of t h e  majori ty of lowlying a reas  

throughout the  winter and induced g r e a t e r  a c t i v i t y  on rock r idge ,  high 

ground a reas  and graded roadways. 

The following f i e l d  record excerpts  exemplify the  continued u t i l i -  

za t ion  of high ground areas .  During the  in tens ive  a r e a  survey f l i g h t  

2 December 1971 moose s ign  was observed pr imar i ly  on rock r idge  areas .  

Moose u t i l i z e d  these  a reas  f o r  bedding with feeding a c t i v i t y  taking 

p lace  i n  adjacent  aspen-willow hollows. A t  t h i s  time r idge  snow cover 

was 26-34 cm i n  thickness a s  compared t o  30.5-42.5 cm thicknesses i n  

aspen-willow areas .  Snow cover thickness d i f f e r e n t i a l  and s i t e  aspect  

accounts f o r  the  ridge-hollow-ridge feeding and bedding a c t i v i t y  p a t t e r n s  

i n  t h i s  a rea .  



I n  mid-December, a b u l l  moose i n  the  Blacksmith Bay area  of Wallace 

Lake was u t i l i z i n g  r idges  almost e n t i r e l y .  Mixed f o r e s t  s tands  enabled 

him t o  feed along r idge  edges on second growth aspen and b i rch  and on 

witch hazel  (Corylus spp.) and red o s i e r  dogwood without leaving h i s  

bedding a rea .  A t  t h i s  time, t h r e e  moose near t h e  upper Blind River a l s o  

were c a p i t a l i z i n g  on ridge/hollow and jack pine sand plain-willow f l a t  

i n t e r f a c e s .  

Moose a c t i v i t y  was observed a t  almost a l l  snow t r a n s e c t  s t a t i o n s  

i n  t h e  extensive study area  a t  t h e  end of December. Most f o r e s t  s i t e s  

were located on rock r idges  o r  o the r  high ground. Moose a c t i v i t y  d i -  

minished a s  winter  progressed due t o  increas ing snow cover thicknesses 

which r e s t r i c t e d  moose mobi l i ty  and a c t i v e  range. 

Increasing moose a c t i v i t y  along roadways was evident  by January 

and espec ia l ly  by mid-January. Moose continued t o  u t i l i z e  r idge  areas .  

An a e r i a l  survey over the  in tens ive  area  on 19 January 1972 revealed 

t h a t  moose were pr imar i ly  s t i l l  on rock r idges  o r  high ground a reas  with 

a considerable amount of a c t i v i t y  i n  aspen s tands  i n  the  northern t h i r d  

(1/3) of t h e  study area .  Aspen is  genera l ly  associa ted  with c l a y  de- 

p o s i t s  which i n  the  in tens ive  study area  a r e  f o r  the  most p a r t  s i t u a t e d  

between r idges  o r  along overflow a reas  of major drainage systems (i-e., 

Aikens Lake-Gammon River system). Shor t ly  before  the  t r a n s e c t  survey 

was flown, I began recording repor t s  and observations of moose-roadkill 

information. 

Native hunters  cap i t a l i zed  on the  number of moose u t i l i z i n g  graded 

roadways during t h i s  winter  of th ick  snow cover (sone information repor- 

t ed  i n  "Human Influence" sec t ion  of t h i s  paper) .  Snow cover thicknesses 

on r idge  and aspen areas  were averaging 62.5 cm and 68.5 cm, respect ive ly .  



Increased mobi l i ty  and an ava i l ab le  food source a t t r a c t e d  moose t o  the  

roadways. Continually d is turbed road edges, i f  not  sprayed with herbi-  

c ides ,  provide a l a rge  amount of second growth aspen, black poplar 

(Populus ba lsamifera) ,  b i r ch  and willow. Roadway grading exposes the  

tops  of these  shrubs and young t r e e s  and a l s o  provides a snow ramp of 

6000 g/cm2 hardness which enabled moose t o  feed a t  l e i s u r e  along the  

road edge during the  1971-72 winter .  Visual observation of moose on 

t h e  roads was g r e a t e s t  during February which coincided with the  maximum 

winter  snow cover thickness and a l s o  t h e  g r e a t e s t  r a t e  of na t ive  k i l l .  

On another a e r i a l  survey on 29 February 1972 I observed t h a t  moose 

a c t i v i t y  changed l i t t l e  from the  previous survey on 5 February. Moose 

a c t i v i t y  on r idge  a reas  continued t o  be high a t  79% (23 of 29 moose were 

a c t i v e  on rock r idge  and i n  aspen a r e a s ) .  Average snow cover thickness 

was 69.5 cm on jack pine r idges  a t  t h i s  time and 72.5 cm i n  aspen-birch 

areas .  

This r idge  a c t i v i t y  continued through March with some emphasis of 

a c t i v i t y  i n  sun mel t  a reas  on t h e  south-facing s lopes  of r idges .  By 

mid-March a c t i v i t y  increased again i n  aspen, willow o r  a l d e r  draws with 

f requent  bedding on south-facing slopes b u t  major a c t i v i t y  continued on 

high rock r idges  through the  major por t ion  of t h e  in tens ive  study area  

u n t i l  t he  end of winter  work following t h e  15 Apr i l  1972 a e r i a l  survey. 

By the  time of the  survey most of the  snow cover had melted and moose 

began re turning t o  u t i l i z a t i o n  of a wide range of h a b i t a t s .  



WHITETAIL DEER 

H i s t o r i c a l  Aspects 

Many s tud ies  have been conducted on w h i t e t a i l  deer  across North 

America pr imar i ly  due t o  i t s  importance a s  a  game animal. This cervid  

a l s o  ranges widely, e x i s t s  i n  severa l  h a b i t a t  types,  occurs i n  l a r g e  

numbers, has a  r e l a t i v e l y  high b i o t i c  p o t e n t i a l  and i s  very adaptive 

t o  co-existing with man i n  d is turbed ecosystems. 

Searches of the  l i t e r a t u r e  f o r  borea l  s t u d i e s  on the  winter  ecology 

of w h i t e t a i l s  r evea l  a  lack  of da ta  on n i v a l  e f f e c t s  on food and habi- 

t a t  a v a i l a b i l i t y .  Wild l i fe  managers tend t o  r e l y  on the  n i v a l  to leran-  

ces provided by P r u i t t  (1959) f o r  barren ground caribou and the  r e s u l t s  

of s t u d i e s  by Edwards (1956), Verme (1968) and Te l fe r  (1970). These a r e  

general  and may not  apply t o  areas  with d i f f e r e n t  c l ima t i c  and h a b i t a t  

condit ions.  

I n  Manitoba, e f f e c t s  of the  n i v a l  environment were r ecen t ly  recog- 

nized by w i l d l i f e  managers a s  a  d e f i n i t e  l imi t ing  f a c t o r  a s  demonstrated 

by pe r iod ic  decimation of numbers due t o  n iva l  s t r e s s .  P r a c t i c a l  manage- 

ment s t u d i e s  were introduced t o  develop methods t o  a l l e v i a t e  winter mor- 

t a l i t y  by providing access t o  na tu ra l  food sources f o r  deer .  Northward 

expansion of w h i t e t a i l  deer  i n  Manitoba i n  any g r e a t  numbers is  doubtful  

due t o  h a b i t a t  r e s t r i c t i o n s .  Areas north of the  aspen parkland a r e  not  

only marginal with r e spec t  t o  vegeta t ion  b u t  a r e  f u r t h e r  r e s t r i c t i v e  due 



t o  inhospi table  snow cover thicknesses.  

Whi te ta i l  deer  apparently were sca t t e red  up the  e a s t  s i d e  of Lake 

Winnipeg during the  1920's.  Severe winters  of the  mid-1930's (1935-36) 

with l a r g e  amounts of snow ex t i rpa ted  w h i t e t a i l s  from much of the  East  

Lake Winnipeg region. By the  194OVs, the  deer  population again f lour i sh -  

ed i n  t h e  Bissett-Long Lake mining a reas  due t o  logging and t h e  c rea t ion  

of hay f i e l d s  f o r  horses used i n  t h e  mining a c t i v i t i e s .  During the  

a c t i v e  mining period,  deer  were taken by market hunters  a s  an add i t iona l  

meat sources f o r  t h e  mining camps. 

With "all-weather" road access t o  B i s s e t t  i n  1957 the  increasing 

in f lux  of people i n t o  the  a r e a  has aided i n  keeping w h i t e t a i l  reserves  

low by l icensed hunting, poaching and non-local na t ive  u t i l i z a t i o n .  I n  

1970 I estimated t h e  number of w h i t e t a i l s  between B i s s e t t  and Wanipigow 

Lake t o  be 17 individuals .  During t h e  two years of the  p r o j e c t  period 

I made only two v i s u a l  observations of deer  i n  t h e  a c t u a l  study area :  

one on t h e  north shore of Wallace Lake on 9 November 1970 and one on t h e  

north shore of Wanipigow Lake on 27 January 1971. An add i t iona l  r epor t  

was received of one w h i t e t a i l  being observed on the  west shore of Family 

Lake during the  summer of 1971 ( J i m  Campbell, pers .  comm.). 

A s  w h i t e t a i l  deer  i n  the  study area  were almost non-existent,  any 

observations of deer  immediately south of the study area  were recorded. 

Of the  17 deer  estimated i n  t h e  area  west of B i s s e t t  i n  the  f a l l  of 

1970, a r e p o r t  was received from Leo K l a t t  (pers .  comm.) t h a t  carcass  

remains of s i x  were found on Quesnel Lake i n  January and February 1971. 

A minimal population was evident  by the  f a l l  of 1971 and four  were known 

t o  have been taken during t h e  hunting season by l icensed hunters  from 

B i s s e t t .  S ix  deer  were known t o  be present  i n  t h i s  a rea  west of B i s s e t t  



during the  e a r l y  winter  of 1971-72. These deer moved o u t  of t h e  area  by 

January and no s ign  was seen before  the  end of the  f i e l d  season i n  June 

1972. 

To the  e a s t  of B i s s e t t  s i x  deer  were observed during l a t e  f a l l  1971: 

a doe and two fawns 22.5 km e a s t  of B i s s e t t  (7 October 1971) and a buck 

and two does 9.7 km e a s t  of B i s s e t t  (21  October 1971). The deer  i n  the  

l a t t e r  loca t ion  were not  observed again b u t  t h e  doe and fawns moved 

eastward and were l a s t  observed on 1 December 1971, 2.4 km south of Wal- 

l ace  Lake and 24.1 km e a s t  of Bisseti?. 

Related Nival Conditions 

A s  t he  emphasis of t h i s  study was on woodland caribou and a s  white- 

t a i l  deer  ex i s t ed  i n  small numbers o f t e n  f a r  removed from t h e  area  of 

in tens ive  study, time l i m i t a t i o n s  negated c o l l e c t i o n  of any degree of 

vegeta t ion ,  snow and a c t i v i t y  da ta  i n  deer  a reas .  Snow s t a t i o n s  were 

conducted whenever it was poss ib le  t o  sample n iva l  condit ions i n  deer  

h a b i t a t .  

The major por t ion  of deer  h a b i t a t  near t h e  study area  was s i t u a t e d  

south of the  Wanipigow River and west of B i s s e t t .  Prefer red  h a b i t a t ,  

based on w h i t e t a i l  a c t i v i t y ,  consisted pr imar i ly  of an aspen assoc ia t ion  

in terspersed  with sand p l a i n s  and rock r idges  of intermediate t o  mature 

jack pine and sca t t e red  stands of white spruce and balsam f i r .  Pr inc i -  

p a l  browse species  were witch hazel  and red  o s i e r  dogwood which i n  some 

of the  aspen-white spruce a reas  formed a closed sub-story. I n  t h e  a r e a  

between B i s s e t t  and Wanipigow Lake, deer  u t i l i z e d  open canopy associa t ions  

u n t i l  snow cover thicknesses approached 15-20 cm and then gradually 

s h i f t e d  t o  t h e  more closed canopy of the  white spruce o r  balsam f i r  as- 



socia t ions .  Bedding genera l ly  occurred under closed canopy s i t u a t i o n s  

with feeding occurring i n  surrounding shrub areas .  By t h e  time snow 

cover thicknesses reached 30 cm w h i t e t a i l  deer  vacated t h e  a r e a  i n  

both years  of study. The opportunity t o  determine the  exact  movement 

d id  not  present  i t s e l f  bu t  ind ica t ions  from sporadic t r ack  d a t a  and 

l o c a l  r e p o r t s  suggested a general  movement southward towards Quesnel 

Lake. 

During the  f i r s t  year of study t h i s  movement occurred i n  e a r l y  

December 1970. By 20 December n i v a l  condit ions i n  open aspen, b i rch  

and spruce woodlands became t o t a l l y  l imi t ing  with a snow cover thickness 

L 
of 41 cm, an  average hardness of 50 g/cm with a ves icu la r  i c e  l aye r  a t  

about 18 cm above t h e  subs t ra te .  Sampling on 29 March 1971 indica ted  

l i m i t i n g  condit ions beyond t h i s  time period f o r  though the  snow cover 

under a heavy white spruce understory was only 19 cm i n  thickness with 

2 
an average hardness of 250 g/cm , t he  snow cover i n  surrounding open 

aspen food source a reas  was s t i l l  averaging 41 cm with l a y e r  hardness 

2 
ranging from 40-3000 g/cm . Moose were continuing t o  u t i l i z e  t h i s  a rea  

b u t  no observations w e r e  made of any w h i t e t a i l  deer  a c t i v i t y  u n t i l  a l -  

most th ree  weeks l a t e r  a f t e r  a l l  the  snow cover had e s s e n t i a l l y  disap- 

peared. 

Limiting n i v a l  condit ions a l s o  occurred during the second winter  

of study. Snow cover thickness and hardness were s imi la r  t o  the  pre- 

vious winter  u n t i l  the  end of December then increased i n  s e v e r i t y  dra- 

ma t i ca l ly  during the  January t o  March period with a peak near the  end 

of February. A t  t h i s  time snow cover thickness was i n  the  range of 

60-70 cm i n  open canopy aspen a reas  bu t  from 0-10 cm under mature white 

2 
spruce t r e e s .  Snow laye r  hardness, though up t o  300 g/cm a t  the  snow 



2 
cover/substrate i n t e r f a c e ,  was no g r e a t e r  than 80 g/cm i n  upper snow 

s t r a t a .  

The s i g n i f i c a n t  f a c t o r  prolonging c r i t i c a l  su rv iva l  l i m i t a t i o n s  t o  

w h i t e t a i l  deer  during t h e  second winter  was t h a t  from t h e  February peak 

t h e  snow cover d i d  not  diminish i n  thickness t o  any g r e a t  degree u n t i l  

mid-April; it then vanished rap id ly  over a one week period. This oc- 

currence was i n  g r e a t  c o n t r a s t  t o  normal spring thaws where t h e  snow 

cover gradually reduces i n  thickness from February on through s e t t l i n g ,  

sublimation and sun thaw u n t i l  minimal amounts a r e  l e f t  by mid-April. 

Nival condit ions such a s  those occurring during t h e  second winter  of 

study impose severe r e s t r i c t i o n s  on the  v i a b i l i t y  of any w h i t e t a i l  dee r  

population i n  the  study area .  



ASSOCIATION OF THE THREE SPECIES 

Log i s t i c s  prevented acqu i s i t ion  of da ta  on the  a s soc ia t ion  of white- 

t a i l  deer  with the  o ther  two species.  During the  two years  of study 

w h i t e t a i l  deer  were a t  no time observed i n  woodland caribou range. Super- 

f i c i a l  inves t iga t ion  indica ted  an overlap of w h i t e t a i l  deer  and moose 

range. This f a c t  was pr imar i ly  evident  i n  the  a rea  west of B i s s e t t ,  o u t  

of study area .  I n  t h i s  a r e a  w h i t e t a i l  deer  showed a minimal a s soc ia t ion  

with moose during e a r l y  winter .  By the  l a t t e r  p a r t  of December and i n t o  

e a r l y  January, increas ing snow cover thicknesses perpetuated the  lack  of 

a s soc ia t ion  f o r  though moose moved i n t o  mixed f o r e s t  a reas ,  w h i t e t a i l  

deer  e i t h e r  had moved o r  had concentrated movements i n  a reas  with th inner  

and s o f t e r  snow cover. The g r e a t e s t  period of poss ib le  a s soc ia t ion  of 

these  two species  was i n  l a t e  winter and spr ing  when moose were s t i l l  

u t i l i z i n g  mixed f o r e s t  h a b i t a t s  and w h i t e t a i l  deer were again increas ing 

t h e i r  movements throughout t h e  area.  

A s  no w h i t e t a i l  deer  were p resen t  i n  t h e  in tens ive  study a rea  during 

the  two winters ,  q u a n t i t a t i v e  measures of associa t ion  can only be pro- 

vided f o r  moose and woodland caribou. I used the  method of Dice (1945) 

t o  provide a mathematical expression of t h e  ex ten t  t o  which two species  

occur together  i n  a number of samples. 

Tel fer  (1968) used t h i s  method t o  measure the  a s soc ia t ion  of moose 

and w h i t e t a i l  deer  i n  New Brunswick and it appears t o  be most s u i t a b l e  

f o r  b i g  game species .  



Necessary assumptions and l i m i t a t i o n s  of t h i s  method a r e  thoroughly 

discussed by Dice and f u r t h e r  s trengthen t h e  v a l i d i t y  of using t h i s  met- 

hod f o r  t h i s  study. The following i s  an ind ica t ion  of the  l i m i t a t i o n s  

under which sample u n i t s  should be: 

( a )  The same kind and s i z e :  the  sample u n i t s  i n  t h i s  study a r e  

2 2 
e x i s t i n g  survey sec t ions  of 1 mile (2.59 km ) each. 

(b) Of a s i z e  s u i t a b l e  f o r  t h e  study species:  Tel fer  used 1/4 

2 
mile (0.4 km) sample u n i t s  f o r  moose and deer  b u t  1 mile 

2 
(2.59 km ) sample u n i t s  a r e  more appropriate f o r  my study 

due t o  the  g rea te r  mobil i ty of woodland caribou. 

(c) Randomly taken: although the  township g r i d s  a r e  s e t ,  they 

introduce no b i a s  t o  t h e  r e s u l t s  s ince  they a r e  independent 

of h a b i t a t  and animal movements and observation wi th in  t h e  

sample u n i t s  was conducted on a systematic bas i s .  

The ca lcula ted  measures a r e  v a l i d  only f o r  the  time and place  of samp- 

l i n g .  Therefore t h e  r e s u l t s  a r e  only appl icable  t o  the  in tens ive  study 

area  during the  two winter  periods of study. 

2 
The area  was divided i n t o  sample u n i t s  on the  b a s i s  on 1 mile 

2 
(2.59 km ) sec t ions  following surveyed range and township l i n e s .  Sample 

u n i t s  of smaller s i z e  may have resu l t ed  i n  underestimates of t h e  associa-  

t i o n  between moose and caribou while l a r g e r  u n i t s  may have expressed 

over-associat ion wi th in  the  study area .  

A g r i d  overlay of t h e  study a rea  provided a sample s i z e  of 255 

u n i t s .  Use of the  survey g r i d  allows f o r  f u t u r e  a s soc ia t ion  work a f t e r  

in tens ive  observation i n  the  area.  Observations of moose and caribou 

presence i n  each sample u n i t  were combined f o r  the  two winters  of study 

and p l o t t e d  on a g r i d  map (Figure 36 ) .  Both a e r i a l  and ground observa- 



Figure 36. Woodland caribou-moose association in the 
intensive study area. 
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t i o n s  were included t o  provide o v e r a l l  u t i l i z a t i o n  da ta  f o r  the  map 

which ind ica tes  d i s t r i b u t i o n  a s  wel l  a s  associa t ion .  

For this study, I used a l l  four  of Dice 's  (1945) proposed measures 

of associa t ion:  

hn 
1. Coeff ic ient  of a s soc ia t ion  = - . 

ab 

where a = 225 = number of samples i n  which species  A (moose) 
occurs alone o r  with species  B (caribou) 

b = 70 = number of samples i n  which species  B (caribou) 
occurs alone o r  with species  A (moose) 

h = 40 = number of samples i n  which both species  occur 

n = 255 = t o t a l  number of samples 

Coeff ic ient  of a s soc ia t ion  = 40 255 = 0.648 
70 x 225 

A c o e f f i c i e n t  of a s soc ia t ion  of 1 .0  i n d i c a t e s  t h a t  the  two 

species  A and B a r e  assockating a s  one would expect from a 

chance arrangement, l e s s  than 1.0 ind ica tes  separa t ion  g r e a t e r  

than by chance and g r e a t e r  than 1.0 suggests  more assoc ia t ion  

than one would expect by chance alone. The c o e f f i c i e n t  of as- 

soc ia t ion  i s  only a measure of the  amount of dev ia t ion  t h a t  

t h e  number of observed species  occurrences together  has from 

the  number expected by chance. 

2h 
2. Coincidence index = - 

a + b  

I t  i s  no t  necessary t o  choose a "base species" f o r  t h e  coinci -  

dence index which g ives  a value between those of the  two associ-  

a t i o n  ind ices  and i s  simply a measure of the  amount of associa-  

t i o n  between t h e  two species.  Intermediate values between 0 

and 1.0 g ive  the  propor t ional  amount of t h e i r  associa t ion .  



3 .  Association index (species  B, caribou, with species  A,  moose) 

4. Association index (species  A, moose, with species  B, caribou) 

The l a t t e r  two ind ices  provide a measure of the  ex ten t  t h a t  one 

species  occurs i n  a s soc ia t ion  with the  o the r ,  which i s  ca l l ed  

t h e  "base species" (A i n  the  f i r s t  formula and B i n  the  second). 

The assoc ia t ion  indices  range i n  value from 1.0 t o  0 .  A value of 

1.0 means t h a t  each species  occurs i n  a l l  t h e  samples i n  which the  o ther  

occurs, thus ind ica t ing  a high degree of a s soc ia t ion  (Tel fer  1968). 

Values near  0 ind ica te  t h a t  the  species  occur together  i n  few samples 

and the re fo re  a r e  not  h ighly  associa ted .  

Examination by a chi-square method out l ined by Dice (1945) showed 

t h a t  depar tures  of t h e  observed d i s t r i b u t i o n s  from a chance d i s t r i b u t i o n  

were h ighly  s i g n i f i c a n t  a t  the  0.005 l eve l .  This s i g n i f i c a n t  departure 

from a chance d i s t r i b u t i o n  ind ica tes  t h a t  some overbearing separa t ion  

f a c t o r  i s  operat ing on populations of the  two species .  From these  da ta  

and synthes is  of o the r  f i e l d  da ta ,  the  lack  of a s soc ia t ion  between wood- 

land caribou and moose i s  probably due t o  ecologica l  segregation.  



DISCUSSION 

Habitat  

Vegetation and weather i n t e r a c t  in t imate ly  t o  produce a snow cover 

which e x e r t s  a g r e a t  influence on cervid  winter  ecology. I n  boreal  r e -  

gions,  cervids  a r e  found f i r s t  i n  vegeta t ional ly  s u i t a b l e  a reas  and then 

r e a c t  t o  t h e  various n i v a l  condit ions within t h i s  winter  range. This i s  

p a r t i c u l a r l y  t r u e  f o r  woodland caribou (Edwards 1956). 

Woodland caribou winter  range i n  the  in tens ive  study s i t e  was sur- 

rounded by f o r e s t  types unsui table  a s  food sources and genera l ly  exhibi-  

t i n g  snow condit ions beyond the  n i v a l  thresholds of t h e  species .  Their 

winter  h a b i t a t  d id  not  vary i n  a rea  during two winters  of study which 

exhibi ted two extremes i n  snow cover thickness.  This "preferred" a rea  

provided both arboreal  and ground l i chen  food sources f o r  use a s  d i c t a t e d  

by a c c e s s i b i l i t y .  Inves t iga t ions  of barren  ground caribou by Scot ter  

(1964:56) indica ted  t h a t  "Arboreal l i chens  a r e  apparently important sour- 

ces  of forage during c r i t i c a l  per iods  . . ." My own r e s u l t s  agree with 

the  f a c t  t h a t  a rboreal  l i chens  a r e  an important food source b u t  i n  t h i s  

region they a r e  u t i l i z e d  during per iods  of favorable  n iva l  condit ions.  

During c r i t i c a l  periods of t h i c k  snow cover and i c e  c r u s t s  i n  bog a reas ,  

use s h i f t e d  t o  ground l ichens .  This response was evident  during both 

winters  of f i e l d  work. 

Where h a b i t a t  is  concerned, caribou appear t o  be oppor tunis ts  with 



t he  a b i l i t y  t o  u t i l i z e  a v a r i e t y  of h a b i t a t s  wi th in  t h e i r  range. Extra- 

po la t ion  from one h a b i t a t  regime t o  another i s  d i f f i c u l t  s ince  caribou 

e x i s t  i n  a wide range of f o r e s t  canopy and food sources from mixed f o r e s t  

a s soc ia t ion  of t h e  S l a t e  I s l ands  (Cringan 1956) t o  t h e  High Arct ic  (Par- 

ker  et a l .  1975) and from the  tundra and f o r e s t  tundra of the  Low Arct ic  

(Scot ter  1964) t o  coniferous mountain regions (Freddy and Erickson 1972). 

Habi ta t  and food source preference vary with each region.  

Moose a l s o  i n h a b i t  many h a b i t a t  types b u t  u t i l i z e  a wide v a r i e t y  of 

a s soc ia t ions  within t h e i r  range. There a r e  general  h a b i t a t  and food 

source c h a r a c t e r i s t i c s  which a r e  appl icable  throughout much of t h e i r  

North American d i s t r i b u t i o n .  Although the re  a r e  p re fe r red  vegeta t ion  

assoc ia t ions  f o r  var ious  forms of a c t i v i t y  such a s  bedding, feeding o r  

movement, moose u t i l i z e d  a l l  h a b i t a t  types i n  the  study area  except f o r  

open bogs and those jack pine r idges  which lacked food source shrubs. 

These l a t t e r  h a b i t a t  types a r e  prefer red  by woodland caribou a s  winter 

range. 

I n  c o n t r a s t  t o  woodland caribou,  moose and w h i t e t a i l  deer genera l ly  

t h r i v e  on man's influence on upland a reas  such a s  s e l e c t i v e  c u t t i n g  and 

t r a i l  construct ion.  Results  of such a c t i v i t y  increase  deciduous second 

growth a s  a good source f o r  growth and maintenance (McTaggart Cowan et 

a l .  1957). This i s  p a r t i c u l a r l y  evident  south of the  study a r e a  where 

small s c a l e  lumbering and pulp con t rac t s  have improved wintering con- 

d i t i o n s  f o r  moose and w h i t e t a i l s .  

Much of the  Eas t  Lake Winnipeg area  a t  i t s  p resen t  s t age  of succes- 

s ion  i s  no t  s u i t a b l e  f o r  exis tence  of l a r g e  numbers of w h i t e t a i l  deer .  

Although por t ions  of t h e  area  immediately south of the  study a rea  can 

be considered good w h i t e t a i l  h a b i t a t ,  carrying capacity of t h e  a rea  is  



reduced t o  low l e v e l s  by n iva l  r e s t r i c t i o n s  and so can be considered i m -  

po r t an t  pr imar i ly  f o r  moose production. 

Nival Environment 

Woodland caribou c e r t a i n l y  possess morphological and behavioral  

adapta t ions  t o  t h e  boreal  environment. Based on observations of t h e i r  

behavioral  responses t o  snow f a c t o r s ,  which e x i s t  during 1/2 of t h e i r  

annual a c t i v i t y ,  they should be regarded a s  chionophiles a s  c l a s s i f i e d  

by Formozov (1946) . This a l s o  concurs with P r u i t t ' s  (1959) c l a s s i f  i ca -  

t i o n  of barren  ground caribou. This c l a s s i f i c a t i o n  should a l s o  apply 

t o  moose due t o  the  a t t r i b u t e  of l e g  length  t o  cope with excessive snow 

cover thicknesses even though moose do not  show behavioral responses a s  

wel l  defined a s  i n  caribou. Whi te ta i l  deer ,  though possessing some 

p o s i t i v e  r eac t ions  t o  cope with i c e  c r u s t s  and th ick  snow cover condi- 

t i o n s ,  tend t o  e x h i b i t  escape mechanisms i n  attempting t o  move t o  o the r  

a reas  of more favorable snow cover o r  t o  congregate i n  "yarding" areas.  

By Formozov's (1946) c l a s s i f i c a t i o n ,  whiitetail  deer  should be considered 

chionophobes . 
In tens ive  n i v a l  s t u d i e s  at tempt t o  e s t a b l i s h  threshold f i g u r e s  f o r  

t h e  var ious  species  concerned. Threshold values a r e  genera l ly  provided 

f o r  the  two most important f a c t o r s ,  snow cover thickness and hardness. 

Density and snow c r y s t a l  type may have some influence on feeding and 

ease  i n  movement b u t  r equ i re  f a r  more s p e c i f i c  study than took place  i n  

t h i s  p ro jec t .  

Based on t h e  r e s u l t s  of t h i s  p r o j e c t ,  t h e  threshold  of s e n s i t i v i t y  

t o  snow cover thickness of woodland caribou i n  t h i s  a rea  i s  approximately 

65 cm. This is  s l i g h t l y  g r e a t e r  than t h e  60 cm snow thickness threshold 



106 

of barren ground caribou a s  described by P r u i t t  (1959) and f u r t h e r  sub- 

s t a n t i a t e d  by Henshaw (1964, 1968). It i s  a l s o  g r e a t e r  than the  50-60 

cm c r i t i c a l  l i m i t  of wild re indeer  i n  the  U.S.S.R. a s  described by 

Formozov (1946) and Nasimovich (1955). The higher threshold of sens i -  

t i v i t y  of woodland caribou i s  probably r e l a t e d  t o  the  l a r g e r  s i z e  of 

t h i s  species  a s  compared t o  European wild re indeer  o r  barren ground 

caribou.  Establishment of such a threshold value does not  p r o h i b i t  the  

species  from t rave r s ing  a reas  of th icke r  snow cover f o r  they do, e i t h e r  

a s  an escape from a reas  of hard o r  crus ted  snow o r  simply t o  c ross  from 

one t h i n  snow cover a rea  t o  another. Snow cover thicknesses g r e a t e r  

than 65 cm genera l ly  e l i c i t  a bounding response and s i n g l e  f i l e  move- 

ment of t h e  caribou group, 

From the  two win te r ' s  observation of moose response t o  snow cover 

thickness,  it i s  very d i f f i c u l t  t o  ass ign  a d e f i n i t e  threshold value. 

It appears t h a t  the  70 cm value given by P r u i t t  (1959) holds t r u e  f o r  

moose i n  t h i s  study a s  well .  

Species Association 

No assoc ia t ion  between w h i t e t a i l  deer and woodland caribou was ob- 

served during the  study period.  This lack  of a s soc ia t ion  i s  pr imar i ly  

due t o  almost complete ecologica l  separa t ion  from the  standpoint  of habi- 

t a t  preference. Fur ther  accentuat ing the  segregation between these  two 

species  i s  the  low populat ion l e v e l  of w h i t e t a i l  deer  i n  the  Eas t  Lake 

Winnipeg area .  Within the  study a rea ,  chance meeting probably occurs 

occasionally.  I would expect t h a t  it is  more probable t h a t  a w h i t e t a i l  

deer  could wander i n t o  o r  through woodland caribou range r a t h e r  than 

woodland caribou moving i n t o  the  prefer red  h a b i t a t  of w h i t e t a i l  deer .  



Unless extensive h a b i t a t  changes occur through the  e f f e c t  of f i r e  o r  

human involvement i n  t h e  a r e a ,  any assoc ia t ion  between w h i t e t a i l  deer  

and woodland caribou w i l l  remain a t  very low l e v e l s .  

Although no measures of associa t ion  between w h i t e t a i l  deer  and 

moose a r e  ava i l ab le  from t h i s  study, the re  i s  overlap i n  t h e i r  summer 

range and t o  some ex ten t  i n  t h e i r  winter range. During the  snow period 

t h e  g r e a t e s t  overlap i n  ranges occurs i n  e a r l y  winter  when moose a r e  

moving up onto high ground and i n t o  w h i t e t a i l  deer  h a b i t a t .  Un t i l  the  

snow cover thickness becomes c r i t i c a l  f o r  the  deer ,  chance assoc ia t ion  

would be f requent  a s  both species  move f r e e l y  through s i m i l a r  h a b i t a t .  

Association decreases during t h e  major por t ion  of the  winter  when white- 

t a i l  deer  concentrate i n  small a reas  leaving l a rge  a reas  t o  exclusive 

moose u t i l i z a t i o n .  Deer and moose probably a r e  not  highly associa ted  

again u n t i l  t he  end of t h e  snow period when w h i t e t a i l  deer  would again 

move i n t o  moose winter  range. The assoc ia t ion  between these  two species  

a s  indica ted  by t h i s  s tudy c o n t r a s t s  markedly with the  r e s u l t s  of the  

study by Te l fe r  (1968) where he found l i t t l e  a s soc ia t ion  during e a r l y  

and l a t e  winter  b u t  a high assoc ia t ion  during mid-winter. The reasons 

f o r  such a c o n t r a s t  a r e  t h a t  my study took place  i n  a cont inenta l  r a t h e r  

than a maritime snow regime which d id  not  fo rce  moose t o  concentrate i n  

t h e i r  winter  range and the  w h i t e t a i l  deer  d id  not  "yard" i n  my study b u t  

moved away from the  moose range. 

The c o e f f i c i e n t  of associa t ion  f o r  moose and woodland caribou was 

0.648 with a coincidence index of 0.271 which ind ica tes  a separa t ion  

g r e a t e r  than one would expect from chance alone. This separa t ion  i s  

pr imar i ly  due t o  prefer red  h a b i t a t  s e l e c t i o n  a s  the  woodland caribou 

winter  range was r e s t r i c t e d  t o  open bogs, intermediate t o  mature jack 



pine rock r idges  and small lakes .  Moose winter  range consisted of mixed 

and deciduous stands o r  jack pine associa t ions  with ava i l ab le  browse and 

was genera l ly  associa ted  with major r i v e r  ox l ake  s i t u a t i o n s .  The as- 

soc ia t ion  ind ices  of 0.178 (caribou with moose) and 0.571 (moose w i t h  

caribou) i n d i c a t e  t h a t  the  two species  occurred together  i n  few sample 

quadrats  and so  were not  highly associa ted .  These ind ices  a l s o  i n d i c a t e  

t h a t  moose associa t ion  with caribou was approximately t h r e e  times g r e a t e r  

than woodland caribou associa t ion  with moose. 



CONCLUSIONS 

1. Woodland caribou i n  southeastern Manitoba requ i re  heterogeneous 

winter  range which provides a s e l e c t i o n  of h a b i t a t  and associa ted  snow 

cover condit ions.  

2. The two most important f o r e s t  types i n  t h i s  a r e a  a r e  open l a rch  

bogs and mature jack pine rock r idges ,  the  former f o r  a rborea l  l i chen  

production and t h e  l a t t e r  f o r  the  production of ground l ichens .  

3 .  During e a r l y  winter ,  t h e  caribou feed in tens ive ly  on arboreal  

l i chens  i n  open bogs under windless, t h i n  snow cover condit ions b u t  i f  

t h e  r eve r se  condit ions e x i s t ,  i n t ens ive  feeding s h i f t s  t o  ground l i chens  

found on r idge  areas .  Ground l i chens  (C ladon ia  spp.) a r e  more important 

than t r e e  l i chens  a s  winter  food items s ince  hard and th ick  snow con- 

d i t i o n s  l i m i t  u t i l i z a t i o n  of major t r e e  l i chen  a reas  during 60% of the  

snow season. During t h e  remainder of the  snow period major feeding i s  

on intermediate t o  mature jack pine r idges  where t h e  snow cover i s  sof-  

t e r  due t o  the  lack  of wind c r u s t s  and th inner  due t o  q a l i  formation. 

4. Major u t i l i z a t i o n  of l akes  occurs only during periods of th ick  

snow cover when t h e  n iva l  condit ions on l akes  a r e  more conducive t o  

loa f ing  and t r a v e l  than adjacent  f o r e s t  types.  I f  s lush  forms a s  a  

r e s u l t  of t h i s  th ick  snow cover, t h e  u t i l i z a t i o n  of lakes  may be r e -  

s t r i c t e d .  

5. Or ienta t ion  of t h e  t e r r a i n  t o  p reva i l ing  winds is  important i n  

producing snow d r i f t  e f f e c t s :  lee a reas  where t h e  car ibou 's  energy con- 



sumed/activity r a t i o  should be low. These a reas  a r e  genera l ly  charac- 

t e r i z e d  by a th inner  o r  s o f t e r  snow cover. 

6. The woodland caribou threshold of s e n s i t i v i t y  t o  n i v a l  con- 

d i t i o n s  is approximately 65 cm and thus  appears t o  be higher than t h a t  

of barren  ground caribou. The hardness threshold i s  approximately 80 

2 
g/cm f o r  jack pine r idge  a reas ,  400 g/cm2 f o r  open bog a reas  and 700 

2 
g/cm on lakes .  The dens i ty  threshold i s  approximately 0.20 t o  0.36 

f o r  jack pine r idge  a reas ,  0.18 t o  0.24 f o r  bog a reas  and 0.25 t o  0.33 

f o r  lakes .  These thresholds vary with t h e  th ickness  of the  snow cover 

i n  t h e  t h r e e  h a b i t a t s  and he igh t  of hard, dense l aye r s  above t h e  sub- 

s t r a t e .  

7. A minimum of 183 woodland caribou inhabited the  extensive 

study a r e a  during t h e  study period.  This populat ion was comprised of 

f i v e  groups t h a t  ranged i n  s i z e  from 8 t o  55 individuals .  No overlap 

i n  t h e i r  winter  ranges was evident  during t h e  study period.  

8. I n  a winter  of  t h i n  snow cover, the  bands making up t h e  

r e s i d e n t  groups a r e  smaller and feed more extensively over t h e i r  winter 

range. Conversely, i n  a winter  of th ick  snow cover, the re  i s  a g r e a t e r  

aggregation of individuals  i n t o  l a r g e r  groups which feed in tens ive ly  

i n  small a reas  of t h e i r  winter  range. 

9. Moose i n h a b i t  a wide range of h a b i t a t s  i n  the  study a rea  during 

t h e  winter  period and a r e  f requent ly  found i n  w h i t e t a i l  deer  summer 

ranges over t h e  mid-winter period when w h i t e t a i l  deer have move e l s e -  

where. 

10. I n  the  Eas t  Lake Winnipeg snow regime, average snow cover thick- 

nesses have l i t t l e  e f f e c t  on moose a c t i v i t y ;  any s h i f t  i n  a c t i v i t y  nor- 

mally does not  occur u n t i l  l a r g e  a r e a s  e x h i b i t  snow cover thicknesses 



i n  excess of 70 cm. 

11. Of the  th ree  ungulate species  i n  the  study area ,  w h i t e t a i l  

deer  a r e  f i r s t  t o  e x h i b i t  a response t o  the  n iva l  condit ions and r e a c t  

t o  snow cover thicknesses i n  excess of 25 cm by moving from normal sum- 

mer range t o  a reas  with more favorable snow condit ions.  

12.  The Eas t  Lake Winnipeg a rea  provides both h a b i t a t  and n iva l  

condit ions amenable t o  the  maintenance of v i a b l e  woodland caribou and 

moose populations bu t  o f f e r s  severe r e s t r i c t i o n s  t o  w h i t e t a i l  deer  popu- 

l a t i o n s  a t  the  p resen t  h a b i t a t  matur i ty  s tages  and c l ima t i c  condit ions.  

13. Winter a s soc ia t ion  between any of the  t h r e e  species  i s  low 

with a s soc ia t ion  between w h i t e t a i l  deer  and woodland caribou being a l -  

most non-existent.  Association between w h i t e t a i l  deer  and moose i s  high 

only during per iods  of t h i n  snow cover when the  two species  i n h a b i t  t h e  

same h a b i t a t .  Association between moose and woodland caribou i s  l e s s  

than what would be expected by chance and t h i s  lack  of a s soc ia t ion  i s  

pr imar i ly  due t o  ecologica l  segregation.  



MANAGEMENT RECOmNDATIONS 

I t  i s  d i f f i c u l t  t o  de f ine  s p e c i f i c  procedures f o r  management i n  

access ib le  por t ions  of Manitoba deal ing  with a v i r t u a l l y  unknown (bio- 

log ica l ly )  species  such a s  woodland caribou. A 1 1  poss ib le  l imi t ing  

f a c t o r s  must be considered when formulating development programs f o r  

any a rea  harboring woodland caribou groups. I would r e s t r i c t  the  f o l -  

lowing comments t o  the  East  Lake Winnipeg area  though the  general  

p r i n c i p l e s  extend t o  t h e  species  throughout t h e i r  range. 

Woodland caribou a r e  suscept ib le  t o  over-harvesting due t o  the  

"herding" i n s t i n c t  and an i n q u i s i t i v e  na ture  when confronted i n  open 

a reas  where t h e i r  v i s ion  i s  no t  r e s t r i c t e d .  This species  has a low 

b i o t i c  p o t e n t i a l ,  approximately 15-20% under optimum condi t ions  and 

only 6.6% i n  the  Aikens Lake group during the  study period.  I f  t h e  

survey f i g u r e s  a r e  v a l i d  t h e r e  was a dec l ine  of 9 animals i n  t h e  Aikens 

group from 1968 t o  1972. Data a r e  i n s u f f i c i e n t  t o  ass ign  f a c t o r s  o the r  

than emigration t o  such a s u b s t a n t i a l  l o s s .  Major predation l o s s e s  t o  

the  Aikens group have been due t o  poaching r a t h e r  than na tu ra l  predators .  

Wolf/caribou i n t e r a c t i o n s  have i n  f a c t  been more conspicuous by t h e i r  

t o t a l  absence. To da te ,  no woodland caribou dec l ines  were l inked t o  

d i sease  o r  p a r a s i t e  loads.  There a r e  few d i r e c t  short-term c l ima t i c  

e f f e c t s  on caribou numbers though s h i f t s  i n  movement p a t t e r n s  due t o  

snow cover may reduce fecundity through r e s t r i c t i o n  t o  an inadequate 



n u t r i e n t  supply. 

Range d e t e r i o r a t i o n  through f i r e s  and logging and d i r e c t  reduction 

through overharvest ing were the  most important f a c t o r s  i n  dec l ine  of 

woodland caribou (Cringan 1956). A s  a r e s u l t  of the  foregoing f a c t o r s  

the re  tends t o  be a cervid succession of woodland caribou-moose-whitetail 

deer b u t  l i t t l e  competition when co-exist ing i n  t h e  same a r e a  s ince  the  

th ree  species  occupy f a i r l y  d i s t i n c t  niches and compete l i t t l e  f o r  food 

o r  space. 

The following a r e  general  recommendations which I have developed 

s ince  completion of f i e l d  s tud ies :  

1. Closure o r  r e s t r i c t i o n  of hunting seasons on woodland caribou 

u n t i l  such time t h a t  s u f f i c i e n t  b io log ica l  da ta  a r e  ava i l ab le  t o  manage 

the  resource properly.  

The 1974 hunting season was r e s t r i c t e d  i n  Eas t  Lake Winnipeg t o  an 

e a r l y  season which reduced access a s  t h e  season now ends before freeze-  

up. This r e s t r i c t i o n  a l s o  reduced i n t e r e s t  due t o  d i f f i c u l t i e s  i n  hun- 

t i n g  during the  e a r l y  season and would tend t o  d i s t r i b u t e  k i l l  over a l l  

sex and ages s ince  many animals would be an t l e red  i n  e a r l y  season a s  

compared t o  genera l ly  only immature b u l l s  and pregnant cows being ant lered  

i n  January, 

2.  Maintenance of intermediate t o  mature f o r e s t  a s soc ia t ions ,  es-  

p e c i a l l y  i n  wintering a reas ,  through r e s t r i c t i o n  of t o u r i s t  development 

and c lear -cut  timbering p r a c t i c e s  t o  non-caribou a reas  while continuing 

f i r e  p ro tec t ion  measures. 

Calving and wintering a reas  were f a i r l y  well  documented f o r  the  

southern p a r t  of Eas t  Lake Winnipeg bu t  tourism i s  encroaching upon the  

a reas  and negot ia t ions  f o r  increased timber be r ths  a r e  taking p lace  which 



may a f f e c t  caribou range. Extensive f o r e s t  f i r e s  during 1974 i n  the  

extensive study a rea  and during 1976 i n  the  in tens ive  study a rea  w i l l  

probably r e s t r i c t  the  winter range ava i l ab le  and influence movement 

pa t t e rns .  

3 .  Protec t ion  of a  v iab le  group of caribou (preferably  50-60 

animals) and the  ca lv ing,  r u t t i n g  and wintering components of t h e i r  

range i n  t h e  Eas t  Lake Winnipeg area .  

Manitoba l o s t  the  woodland caribou from t h e  southeastern por t ion  

of the  province through adverse human influence i n  the  area .  I n  order  

t o  r e t a i n  t h i s  important component of the  boreal  ecosystem i n  the  Eas t  

Lake Winnipeg a rea  it i s  necessary t o  r e s t r i c t  human exp lo i t a t ion  of 

e s s e n t i a l  range elements and impose severe r e s t r i c t i o n s  on consumptive 

u t i l i z a t i o n  e i t h e r  through a na t ional  park i n  the  a rea  o r  through s e t -  

t i n g  up an exclusive research  a rea ,  

4. I t  i s  e s s e n t i a l  t h a t  research be conducted t o  a s sess  the  degree 

of disturbance (i.e., t imbering and human presence) which woodland c a r i -  

bou w i l l  t o l e r a t e .  

I f  development of the  t a i g a  through u t i l i z a t i o n  of na tu ra l  resources 

i s  deemed inev i t ab le ,  d a t a  a r e  requi red  on t h e  inf luence  such programs 

w i l l  have on r e s i d e n t  species  of quest ionable s t a t u s .  Development pro- 

grams must be formulated i n  a  manner which mi t iga tes  the  e f f e c t s  of 

resource ex t rac t ion  on species  and ensures maintenance of t h e i r  popula- 

t ions .  

The foregoing information was r e s t r i c t e d  t o  woodland caribou b u t  

moose and w h i t e t a i l  deer ,  though r e l a t i v e l y  r ecen t  components of the  

t a i g a  i n  Eas t  Lake Winnipeg, must be considered i n  any cervid  management 

programs. 



Moose are primarily considered a protein source in the study area, 

for man and wolves. In view of such a statement, I would recommend 

the following: 

1. Habitat improvement program: moose food habits are such that 

primary winter food sources can be improved in specific areas through 

habitat manipulation. During normal timbering operation, selective 

cutting practices should be followed rather than clear-cut methods 

which may be amenable to summer utilization by moose but in winter 

rarely used by any species. 

2. Consumptive utilization of moose primarily by wolves and resi- 

dent human populations, secondarily for sport hunting: local requirement 

levels for moose should be assessed with sport hunting by non-locals 

only on the harvestable surplus. Elimination of utilization, if neces- 

sary, should be on a progressive basis. 

a. Elimination of sport hunting: restriction of licenses based 

on harvestable surplus above.loca1 requirement levels. 

b. Reduction of wolf predation: restriction of populations 

should be achieved by sustained trapping pressure. This method 

eliminates extirpation as in excess of 50% of the population must 

be removed to effect a long-lasting reduction and trapping rarely 

removes this large a proportion of the population. Poison programs 

must be discouraged. 

c. Restriction of local resident utilization: with increasing 

employment opportunities and "social development" programs available 

to remote or semi-remote communities the actual "need" of moose as 

a protein source is diminishing. 

The foregoing suggestions with respect to moose management could 



apply to the province as a whole with priorities assigned on the basis of 

individual area requirements. 

Management recommendations for whitetail deer in East Lake Winnipeg 

are difficult to assign since the area constitutes the extreme northern 

limits of their range on the eastern side of the province. Whitetail 

deer are not an important component of the taiga and are usually closely 

tied to human development of an area. Unless there is considerable 

change in the area south of the Wanipigow River with respect to improve- 

ment of habitat through human influence, whitetail deer population num- 

bers will continue at low levels fluctuating with consumptive utilization 

by man and wolves and the limiting factors of excessive snow cover thick- 

nesses. 

In conclusion, cervid management programs in East Lake Winnipeg 

should incorporate normal cervid succession principles. 

1. Management of woodland caribou first as the most valuable 

taiga cervid from the primordial species component view. 

2. Management of moose as secondary cervid with respect to the 

species importance as a food source to local residents and wolves. 

3. Management of whitetail deer last as it is the least important 

cervid in the area. Whitetail population size will fluctuate with snow 

cover conditions over which we have no control and there may be the 

adverse effect of resident whitetails with respect to transmission of 

Pneumostrongylis tenuis to moose (Anderson 1964). 
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APPENDIX A 

S a l t  Lick Util ized by Moose Near North Shore of Wallace Lake 

Location of s a l t  l i ck  i n  re la t ion  t o  north shore of Wallace Lake 

On 5 October 1971 an excursion was made t o  a s a l t  l i c k  reported by 
B i l l  Conley of Wallace Lake. The s i t e  was located behind a balsam f i r  
(Abies balsamea) covered r i s e  which separated the "l ick" from the area 
where Sa l t l i ck  Creek enters  S a l t  Lick Bay on the north shore of Wallace 
Lake. Very d i s t i n c t  heavily u t i l i zed  t r a i l s  led in to  the depression from 
a l l  directions.  A t  the time of observation, f resh moose tracks entered 
the "l ick" from the lake side and a f t e r  considerable movement back and 
for th  across the depression had l e f t  v i a  the west end of the "l ick".  

The s i t e  i t s e l f  was 3 m wide on i ts  north-south axis  and 11 m i n  
length i n  an east-west axis.  The south and eas t  edge of the " l ick"  had 
steep banks up t o  0.5 m i n  height primarily covered with balsam f i r .  
The north and west borders of the s i t e  were level  with the surface of 
the " l ick"  and vegetated with willow (Salix sp.) and alder (Alnus sp . ) .  
There was no vegetation on the "l ick" surface i t s e l f  e i ther  from mechan- 
i c a l  disturbance of the moose u t i l i za t ion  or  due to  the chemical compo- 
s i t i o n  of the clay "ooze" substrate. 

Two composite samples of the clay were taken from d i f fe ren t  portions 
of the s i t e .  These samples were analyzed by the Manitoba Provincial 
Soi l  Testing Laboratory a t  the University of Manitoba. 



S a l t  l i c k  near S a l t  Lick Bay, Wallace Lake, October 1971. Looking 
across  the  s h o r t  a x i s  of t h e  " l i ck" ,  f r e s h  moose a c t i v i t y  is evident  
along the  balsam-black spruce edge of the  depression. 

Results  of s o i l  t e s t s  on two composite samples from the  s a l t  l i c k  

1.0 2 lbs . /acre  26 PPM 276 PPM 
1 c l a y  7.6 

very low very low- very high very high+ 

0.9 3 lbs. /acre 18 PPM 225 PPM 
2 c l a y  7.7 

very low very low- high very high+ 

The discrepancy between t h e  two samples may have been due t o  a v a r i -  
a t i o n  i n  t h e  amount of water included during the  sampling procedure. A 
sample of water alone, however, was not  taken. ~ c c o r d i n g  t o  the person- 
n e l  of the  s o i l  t e s t i n g  labora tory ,  t h e  s o i l  chemical composition does 
no t  vary appreciably from a g r i c u l t u r a l  s o i l  samples and does no t  indi -  
c a t e  any unusual amounts of any p a r t i c u l a r  ion. 

When one considers ,  however, the  s i t u a t i o n  of t h i s  s i t e  i n  an a r e a  
where rock and a c i d i c  organic condit ions p r e v a i l ,  t h i s  type of s i t e  i s  
indeed d i s t i n c t .  Without observat ional  da ta ,  t h e  a c t i v i t y  and behavior 
of moose a t  t h i s  s i t e  a r e  purely specula t ive .  Having u t i l i z e d  t h i s  s i t e  
f o r  more than 30 years  ( B i l l  Conley, pers .  comrn.) moose su re ly  must de- 
r i v e  some physiological  o r  psychological b e n e f i t  from the  s a l t  l i c k .  



APPENDIX B 

Remote Sensing Input  

I n  August 1970, a  por t ion  of t h e  in tens ive  study area  was flown by 
t h e  Manitoba Centre f o r  Remote Sensing. U t i l i z a t i o n  of d i f f e r e n t  f l i g h t  
a l t i t u d e s  and various f i lm types and f i l t e r s  provided a s e r i e s  of imagery 
t o  a i d  i n  the  assessment of woodland caribou h a b i t a t  requirements. I n  
addi t ion ,  high l e v e l  t r u e  co lo r  imagery was provided f o r  the  e n t i r e  
in tens ive  study area .  Only one t r a n s e c t  f l i g h t ,  encompassing only the  
northern por t ion  of t h e  in tens ive  study a rea ,  was flown f o r  in f ra red  
imagery. Of the  imagery provided, one p r i n t  a rea  (B-1) was se lec ted  
f o r  ground v e r i f i c a t i o n  h a b i t a t  ana lys i s .  

General f o r e s t  inventory cover maps a r e  ava i l ab le  f o r  t h e  sample 
p r i n t  a rea  and can be u t i l i z e d  f o r  assessment of t h e  topography i n  the  
imagery. Logis t ics  only allowed f o r  t h r e e  h a b i t a t  ana lys i s  t r a n s e c t s  
t o  be conducted during October 1971 wi th in  t h e  boundary of t h i s  sample 
p r i n t  (B-2). A s  these  t r a n s e c t s  were conducted wi th in  t h e  th ree  major 
cover types found wi th in  the  area  of sample p r i n t  coverage, t a b l e s  i n  
t h e  t e x t  can provide d e t a i l  t o  the  f o r e s t  cover types a s  indica ted  by 
f o r e s t  inventory maps. 

To add f u r t h e r  d e t a i l  t o  the  h a b i t a t  type t h e  t a b l e s  on ground 
cover and on the  low shrub and herb cover ("Vegetation Studies" sec t ion)  
can be u t i l i z e d  a s  general  i n d i c a t o r s  of species  composition i n  t h e  
t h r e e  major f o r e s t  types immediately p r i o r  t o  the  snow period. A s  t he  
a e r i a l  imagery e s s e n t i a l l y  provides only t h e  f o r e s t  cover type except 
i n  open o r  semi-open bog a reas ,  extensive ground v e r i f i c a t i o n  i s  neces- 
sa ry  t o  ass ign  ground cover types t o  the  var ious  canopy cover types 
observed on t h e  imagery. This extensive ground cover ana lys i s  i s  es- 
s e n t i a l  t o  improve t h e  p red ic t ive  va lue  of forest-ground cover associa-  
t i o n s  when analysing the  imagery. 

Cursory examination of t h e  imagery with t h e  minimal amount of ground 
t ru th ing  d a t a  ava i l ab le  ind ica tes  t h a t  of t h e  various f i l m  types and 
f i l t e r s  used, the  i n f r a r e d  co lo r  f i lm using an 89B f i l t e r  provides the  
most v e r s a t i l e  and vegeta t ional ly  informative imagery. I f  one i s  par- 
t i c u l a r l y  i n t e r e s t e d  i n  open bog a rea ,  the  black and white in f ra red  
p r i n t s  d e l i n e a t e  open bogs more c l e a r l y  than o ther  types of imagery 
b u t  provide no r e l a t i v e  quan t i ty  da ta  on t h e  deciduous shrub stratum i n  
these  open bogs. On the  sample p r i n t ,  bog b i r c h  (Betula g l a n d u l i f e r a ) ,  
sweet g a l e  (Myr i ca  gale)  and a l d e r  (Alnus spp.) e x h i b i t  a  s t rong s ig-  
na ture  i n  the  bog a reas  west of No. 2 Lake. Another unique f e a t u r e  ob- 
served on t h i s  p r i n t  i s  t h e  strong s ignature  of the  wild r i c e  s tands on 
Try Lake which suggests  a  poss ib le  app l i ca t ion  of t h i s  imagery i n  as- 
sess ing  annual p o t e n t i a l  wild r i c e  harves ts .  Major moose browse areas  
a l s o  e x h i b i t  a  s t rong s ignature  and can be observed along t h e  upper por- 
t i o n  of t h e  sample p r i n t  a s  b r i g h t  pink areas  which i n d i c a t e  immature 
b i r c h  and aspen stands.  The understory i n  these  browse a reas  i s  o f t en  
red  o s i e r  dogwood (Cornus s t o l o n i f e r a )  and witch hazel  which f u r t h e r  en- 



B-1. Sample infrared print coverage of the intensive study area. 





B-2. Sample print overlay indicating vegetation transects 6-8. 





hances the signature and importance of these areas for  moose. 

O f  the three cover types analysed, the intermediate t o  mature jack 
pine-black spruce rock ridge (Transect 6)  and the open larch-black spruce 
bog (Transect 7) can be extrapolated t o t h e  remainder of the sample 
p r in t  coverage as  indicators of favorable woodland caribou winter habi- 
t a t .  These jack pine ridges and open bog habi tat  types provide the 
essent ial  food sources and snow cover variation necessary for  the winter 
maintenance of woodland caribou. 



APPENDIX C 

Data Forms Used During Study Period 

C-I  . . . . . . . . . . . . . . . .  Questionnaire f o r  ungulate presence 
and a c t i v i t y  

C - I 1  . . . . . . . . . . . . . . . .  Snow s t a t i o n  da ta  shee t  

C - I 1 1  . . . . . . . . . . . . . . .  Vegetation da ta  shee t s  

C-IIIa . . . . . . . . . . . . . .  Point - l ine  i n t e r c e p t  

C-IIIb . . . . . . . . . . . . . .  Shrub and ground cover quadrats  

C-IIIc . . . . . . . . . . . . . .  Quartermethod 



C-I : B I G  GAME PEEOJECT 

OBSERVER DATE 

KEATHJB CONDITIONS: SKY WIND DIRECTION WIND SPEED 

RAIN OR SNOW TPPERATLJRE 

SNOEJ CONDITIONS SNO'tl- COVER THICKNESS 

. TEFmAIN AND VE);ErATION 

KIND OF ANIMAL NUMBEZ 

MhU 

FE;MALE 

SUB-ADULT 

CALVES 

FEEDING 

r n T I N G  

MOVING 

OTHER ; R K S  



C-11 : SNO!-1 STATION CATA 

OBSERVER: DATE: 

ASPECT: VEGEPATIOX: 

GRID REF: 

AIR TBP: SKY: WIND: 

PUKAK TFW: S.A.T.: 

SUBSTRATE: I 
FmAFxS : 



G-IIIa : POINT - LINE INTERCEPT 

OBSERVER: VEI;?3l'ATIONt 

DATE: LINE NO: 
AnD LENGTH 

LOCALITY : NOTES: 

. GRID REF: 

ASPECT: 



C-IIIb f QUADRAT SHEET 

DATE I SIZE OF 2 

QUADRAT 
LOCALITY r NOTES: 

GRID REF 1 

ASPECT r 

Species: 

i 

. 

TOTAL 

I 

- 
lo 

-- 

9 8 7 

- -  

QUADRAT 

6 

NUMBER OF 

5 4 

-- 

3 1 2 



C-IIIc : QUARTER METAOD DATA 

DATE: POINT INTERVAL LENGTH: 

NOTES: 
LOCALITY I 

GRID REF8 

ASPECT I 



APPENDIX D 

V e g e t a t i o n  Q u a d r a t  D a t a  



APPENDIX D-1 

Ground cover analysis data obtained by quadrat method 
i n  an immature jack pine rock ridge stand (Transect 8, Figure 13) 

Linnaea b o r e a l i s  
Mosses 
Sphagnum spp . 
Cladonia  r a n g i f e r i n a  
Cladonia  spp. 
S t e r e o c a u l o n  sp. 
Logs 
Needle l i t t e r  
Rock 



APPENDIX D-2 

Ground cover ana lys i s  da ta  obtained by quadrat  method 
i n  an intermediate jack pine rock r idge  stand (Transect 5,  Figure 13) 

A r c t o s t a p h y l o s  u v a - u r s i  
C l i n t o n i a  b o r e a l i s  
C o r y d a l i s  sp. 
G a u l t h e r i a  procumbens 
Graminae 
P o t e n t i l l a  t r i d e n t a t a  
P y r o l a  a s a r i f o l i a  
Mosses 
Sphagnum spp . 
C l a d o n i a  a l p e s t r i s  
C .  r a n g i f  e r i n a  
C l a d o n i a  spp. 
Logs 
Needle l i t t e r  
Rock 



APPENDIX D-3 

Low shrub and herb cover obtained by quadrat method 
i n  intermediate jack pine rock r idge stand (Transect 5 ,  Figure 13)  

A r c t o s t a p h  y l o s  u v a - u r s i  3 9 33.3 1 .8  25.9 
Coryda l  i s  1 0.9 0 . 1  0.6 
G a u l t h e r i a  procumbens 18 15.4 2.7 39.1 
Ledum g r o e n l  andicum 1 0 - 9  0.1 1.6 
P o t e n t i l l a  t r i d e n t a t a  19 16.2 0.8 12.2 
V a c c i n i u m  a n g u s t i f  o l i u m  3 9 33.3 1 . 5  21.3 



APPENDIX D-4 

Ground cover ana lys i s  d a t a  obtained by quadrat  method 
i n  a mature jack p ine  rock r idge  stand (Transect 6,  Figure 13) 

A r c t o s t a p h y l o s  u v a - u r s i  
L innaea  b o r e a l i s  
P o t e n t i l l a  sp. 
P y r o l a  a s a r i f o l i a  
L ycopodi  urn sp  . 
Mosses 
C l a d o n i a  a l p e s t r i s  
C. r a n g i f  e r i n a  
C l a d o n i a  spp. 
Leaf l i t t e r  
Logs 
Needle l i t t e r  
Rock 



APPENDIX D-5 

Low shrub and herb cover obtained by quadrat method 
i n  a mature jack pine rock r idge  stand (Transect 6, Figure 13) 

Rubus i d a e u s  8.3 20.5 0.2 13.3 
S p i r e a  a l b a  0.5 1.2 0.1 5.3 
V a c c i n i u m  a n g u s t i f o l i u m  31.7 78.3 1.0 81.3 

APPENDIX D-6 

Ground cover ana lys i s  da ta  obtained by quadrat method 
i n  a mature jack pine sand p l a i n  stand (Transect 3, Figure 13) 

A r c t o s t a p h y l o s  u v a - u r s i  
L innaea  b o r e a l i s  
V a c c i n i u m  a n g u s t i f o l i u m  
V .  v i t i s - i d a e a  
Mosses 
C l a d o n i a  a l p e s t r i s  
C .  r a n g i f  e r i n a  
C l  a d o n i a  spp . 
Logs 
Needle l i t t e r  



APPENDIX D-7 

Low shrub and herb cover obtained by quadrat  method 
i n  mature jack pine-spruce sand p l a i n  (Transect 3, Figure 13) 

A r c t o s t a p h y l o s  uva -urs i  4 0 25.8 1.6 53.5 
Vacc in ium a n g u s t i f o l i u m  45 29.0 3.1 30.5 
V .  v i t i s - i d a e a  70 45.2 5.4 16 - 0  

APPENDIX D-8 

Ground cover ana lys i s  da ta  obtained by quadrat  method 
i n  an open black spruce-larch bog (Transect 4, Figure 13) 

C a r e x  spp. 
Oxycoccus  q u a d r i p e t a l u s  
S a r r a c e n i a  purpurea  
Mosses 
Sphagnum spp . 



APPENDIX D-9 

Low s h r u b  and h e r b  cover  o b t a i n e d  by q u a d r a t  method 
i n  open b l a c k  s p r u c e - l a r c h  bog ( T r a n s e c t  4 ,  F i g u r e  1 3 )  

Andromeda g l a u c o p h y l l a  9 2 41.1 6.6 41.7 
Chamaedaphne c a l y c u l a t a  94 41.9 7.9 50 .O 
Kalmia p o l i f o l i a  34 15.2 1.1 6.7 
Ledum yroen land icum 4 1 . 8  0 .3  1.6 

APPENDIX D-10 

Ground cover  a n a l y s i s  d a t a  o b t a i n e d  by q u a d r a t  method 
i n  a n  open l a r c h - b l a c k  s p r u c e  bog ( T r a n s e c t  7 ,  F i g u r e  13)  

C a r e x  spp.  
Oxycoccus  q u a d r i p e t a l  u s  
Sphagnum s p p  . 
Leaf l i t t e r  
Water 



Low shrub and herb cover obtained by quadrat  method 
i n  an open larch-black spruce bog (Transect 7 ,  Figure 13) 

Andromeda g l a u c o p h y l l a  
B e t u l a  g l a n d u l i f e r a  
Chamaedaphne c a l  y c u l a t a  
Kalmia p o l i f o l i a  
Ledum groen land icum 
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A P P E N D I X  E 

Snow Transect D a t a  



APPENDIX E-1 

Nival conditions at forest snow accumulation sites 
during the first sample period (22-XII-71, 29-XII-71, 30-XII-71) 

. Maximum hardness . . . Maximum density . . 



APPENDIX E-2 

Nival conditions at forest snow accumulation sites 
during the second sample period (7-11-72, 8-11-72) 

. . 
8 . Maximum hardness . . . Maximum density . . 



Nival condit ions a t  f o r e s t  snow accumulation s i t e s  
during the  t h i r d  sample period (29-11-72, 1-111-72) 

. Maximum hardness . . . Maximum dens i ty  . . 



APPENDIX E-4 

Nival condi t ions  a t  f o r e s t  snow accumulation s i t e s  
during the  f o u r t h  sample period (12-IV-72, 13-IV-72) 

. Maximum hardness . . Maximum dens i ty  . . 



APPENDIX E-5 

Lake n i v a l  condit ions a t  snow t r a n s e c t  s i t e s  
during t h e  f i r s t  sample period (22-XII-71, 29-XII-71, 30-XII-71) 

. Maximum hardness . Maximum dens i ty  . . 



APPENDIX E-6 

Lake n i v a l  condit ions a t  snow t r a n s e c t  s i t e s  
during the  second sample p,eriod (7-11-72, 8-11-72) 

. rl 

8 . Maximum hardness . . . Maximum dens i ty  . . 



APPENDIX E-7 

Lake n iva l  condit ions a t  snow t r a n s e c t  s i t e s  
during the  t h i r d  sample period (29-11-72, 1-11-72) 

. Maximum hardness . . Maximum densi ty  . . 



APPENDIX E-8 

Lake n iva l  conditions a t  snow t r a n s e c t  s i t e s  
during the  four th  sample period (12-IV-72, 13-IV-72) 

. . Maximum hardness . . Maximum densi ty  
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