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Introduction 

T h i s  study analyzes populations of Rocky Mountain mule 

deer (Odocoileus -------- ------- hemionus), Rocky Mountain e l k  (Cervus ---- 
elaphus), and Bocky Xountain bighorn sheep (0vis canadensis) ---- -- ----- 
u t i l i z i n g  the lower Big Creek winter  range, Valley County, 

Idaho. For the purpose of the  study,  lower Big Creek i s  

defined a s  the  t h i r t e e n  mile port ion of the drainage from 

Cabin Creek, T o  21N., R.  12E,, Boise Meridian, eastward 

t o  the conrluence with the  Piddle Fork of the  Salmon I?iver, 

T. 21N., 9. 14E., B, M . ,  and the  s lopes  on the  e a s t  s ide  of 

the Yiddle Fork Salmon River t o  Waterfal l  Creek (Figure 7). 

The study was conducted from Taylor Ranch, a research 

f i e l d  s t a t i o n  owned by t h e  University of Idaho. Taylor 

Ranch i s  s i t u a t e d  a t  the  mouth of Pioneer Creek on the  south 

s ide of E i g  Creek i n  the center  of the  study area.  

I n  winter,  deer ,  e lk ,  and bighorn sheep a r e  abundant i n  

the lower Big Creek drainage, These th ree  species  a l l  u t i l i z e  

t h i s  area  during winter  f o r  meeting the  basic  needs of food, 

water, and s h e l t e r .  The study a rea  conta ins  a v a r i e t y  of 

vegetative and physiographic un i t s .  The p o t e n t i a l  e x i s t s  

f o r  habi ta t  p a ~ t i t i o n i n g  o r  d i f f e r e n t i a l  hab i t a t  preference 

among deer ,  e l k ,  and sheep. By assess ing  use of vegetation 

types and d i s t r i b u t i o n  p a t t e r n s  throughout the  winter months, 

d i f fe rences  arnollg spec ies  use can be determined. Hobbs (1983) 
I 

observed s i g n i f i c a n t  d i f f e rences  among deer,  e l k ,  and bighorn 

sheep i n  forage c l a s s  composition (grass ,  forb ,  browse) of 



winter  d i e t s ,  

Habi ta t  preference i n f o r n a t i o n  can be used f o r  

managing win t e r  ranges  o r  manipulat ing h a b i t a t  t o  f avo r  

a p a r t i c u l a r  spec ies .  Information is a l s o  needed on 

populat ion s i z e ,  dens i ty ,  and t h e  r e l a t i v e  abundance of 

win.tering deer ,  e l k ,  and sheep i n  t h e  Middle Fork Salmon 

River drainage (Nielson 1975). 

Methods ----- 

. D e n s i t y  e s t ima te s  were made from an Lndef in i te  width 

l i n e  t r a n s e c t  (Caughley 1977). Eberhardt (as c i t e d  i n  

Caughley 1977) i nd i ca t ed  t h a t  t h e  p rec i s ion  of a dens i ty  

es t imate  is increased  as the number of animals increases ,  

t he re fo re ,  a l l  animals seen should be counted. An i n d e f i n i t e  

width t r a n s e c t  w a s  chosen f o r  t h i s  reason. 

Observations of herds ,  r a t h e r  t h a t  i nd iv idua l s  were 

used i n  d a t a  ana lys i s ,  D i s t r i b u t i o n s  of groups of gregar ious  

ungulates a r e  c l o s e r  t o  random than  t h e  d i s t r i b u t i o n  of 

i nd iv idua l s  (Matzke 1975). To c a l c u l a t e  animal dens i ty  t he  

fol lowing information was recorded f o r  each s igh t ing :  

1. spec i e s  
2*  -number of animals i n  t h e  herd 
3. perpendicular  d i s t a n c e  of t h e  c e n t e r  of t h e  

herd from t h e  t r a n s e c t  

Distances were es t imated t o  t he  n e a r e s t  50 yards,  Habitat  

type and animal a c t i v i t y  were a l s o  recorded. Herd loca t ions  

were mapped on 7.5 minute USGS quadrangle naps. Due t o  t h e  

d i f f i c u l t y  of t r a v e l  a c r o s s  rugged t e r r a i n ,  the Big Creek 

T r a i l  was sys t ema t i ca l ly  des ignated as t h e  t r a n s e c t  l i n e .  

Observations were made on f o o t .  The t r a n s e c t  was divided 



i n t o  two s i m i l h r  length segmentsc One section was from 

Taylor Ranch t o  Cabin Creek, t h e  o t h e r  w a s  from Taylor 

Ranch t o  the MiddXe Fork. Sightings were co l l ec ted  once per 

week f o r  each sect ion,  Twelve t r a n s e c t s  were coriaucted between 

November 15, 1982 and February 15, 1983. Total  t ransec t  

.length was 13.0 miles. The s e l e c t i o n  of  a 13 mile t ransec t  

w a s  based upon the  d is tance  which a person could walk i n  a 

day under winter  weather condit ions.  

The 6.52 square mile study a rea  s i z e  and shape r e f l e c t s  

the  s ight ing  d is tances  from t h e  t r a n s e c t  l i n e .  V i s i b i l i t y  

r e s t r i c t i o n s  due t o  topography a l s o  a f f e c t  a rea  s i z e  and . 

shape. The s igh t ing  d is tance  w a s  defined a s  the  dis tance 

a t  which deer,  e l k ,  and sheep were discerned with binoculars. 

The most d i s t a n t  animal s igh t ings  were used t o  formulate 

the s ight ing  d is tance  boundary (Figure 7). I n  a reas  where 

i n s u f f i c i e n t  s ight ings  e x i s t ,  the  boundary l i n e  w a s  placed 

a t  the f u r t h e s t  point  a t  which any of the  three  species  could 

be dis t inguished if  present.  Where v i s i b i l i t y  is unobstructed, 

such a s  a t  Cabin Creek, Taylor Ranch, and on the  Middle Fork 

the study area  is wide compared with narrower port ions  of 

the canyon, l i k e  the  Big Creek Gorge, where v i s i b i l i t y  is  

r e s t r i c t e d ,  

The study a rea  is located i n  a s t eep  canyon. C l i f f s ,  

rock outcrops, and t a l u s  s lopes  a r e  common throughout the  

area, The dominant geologic formation i s  the g r a n i t i c  

Idaho ba tho l i th  w i t h  q u a r t z i t e  and l a t i t e  in t rus ions  

(Bordonave 1980). 



A variety of p l an t  communities occur along t h i s  segment of 

Big.-Creek. The study a r e a  was d iv ided  i n t o  f o u r  general ized 

h a b i t a t  types.  Daubenmire d e f i n e s  h a b i t a t  type  a s  " the  ag- 

gregate  of a l l  a r e a s  t h a t  suppor t ,  o r  can suppor t ,  t h e  same 

primary vege t a t i on  complex ; a  c l a s s i f i c a t i o n  environ- 

mental s e t t i n g s  cha rac t e r i zed  by a  s i n g l e  p l an t  a s soc i a t i on ;  

the  expression through the  p l a n t s  p resen t  of  t h e  sum of t h e  

environmental f a c t o r g  t h a t  in f luence  t h e  na ture  of t he  

climax." ( ~ h o m a s  1973). Habi ta t  t y p e s  were de l inea t ed  

according t o  p o t e n t i a l  n a t u r a l  vege t a t i on  (Thornburg 1976). 

The fou r  h a b i t a t  types  a re :  mahogany b l u f f  (Cercoca3us  ----- -- 
l e d i f o l i u s ,  Artemesia t r i d e n t a t a ,  Agropyron s~icatum); .  ------ ------ ----- -- - ----- 
g r a s s  shrub (Artemesia -------- -----7 t r i d e n t a t a  --- Prunus SJ., Agropyron 

spicatum), g r a s s  ( ~ ~ r o p y r o n  spicatum, Festuca ida.hoensis,  ------ - - - 
Balsamorhiza s a ~ i t a t a ) ,  and f o r e s t  ( P s u e d o t s u ~  menziesi i  ---------- -- --- ---- ----- 3 

Physocarpus malvaceus P q ~ u l u s  t r i c h o c a r ~ a ,  Symphoricarpos - -  - - f  --- ----I_ 

albus) .  These f o u r  h a b i t a t  t ypes  a r e  v a r i a b l e  i n  s i z e  and --- 
d i s t r i b u t i o n ,  as displayed i n  Figure 7- Table 1 . i n d i c a t e s  

t h a t  t h e  g r a s s  type i s  most common i n  t h e  study area.  The 

mahogany b lu f f  type a l s o  shows a s t rong  represen ta t ion ,  

The f o r e s t  type i s  l e s s  common. The g r a s s  shrub type i s  

not  well  represented.  

Table 1. Area of Each Habi ta t  Type 

Habi ta t  type 

g r a s s  
mahogany bluff  
f o r e s t  
g r a s s  shrub 

Area (square  mi les )  Percent  



Results  ------ 
Animal counts  were analyzed f o r  average d e n s i t i e s ,  

d i f f e rences  i n  h a b i t a t  use,  and changes i n  h a b i t a t  use 

throughout t h e  winter.  To a s s e s s  d i f f e r e n c e s  i n  animal 

v i s i b i l i t y  a  s i g h t i n g  frequency curve was drawn t o  express 

the  r e l a t i o n s h i p  between t h e  percent  of animal s igh t ings  

and d is tance  from t r a n s e c t  l i n e ,  Three types  of curves can 

be expected (Figure 1): l i n e a r ,  half-normal, and negative 

exponential.  I n  analyzing the  curves  of deer ,  e l k ,  and 

sheep, t he  only r ep resen ta t ive  curve was t h a t  f o r  sheep 

( ~ i g u r e  2). The curves f o r  deer  and e l k  ind ica t e  t h a t  some 

f a c t o r s  caused nonrandom animal loca t ions ,  The t r a n s e c t  

loca t ion  along the  streamcourse caused observat ions  t o  be 

biased. Habitat  types  were not  s p a t i a l l y  random; conversely, 

p lant  a s soc ia t ions  were a f f e c ~ e d  by topography. Observations 

were weighted toward lower slope h a b i t a t  types  and animal 

use and aga ins t  upper slope types  and use. Elk seem t o  

p re fe r  upper s lopes  i n  a l l  seasons ( ~ h o m a s  and Toweill 

1982). This was demonstrated i n  t h e  study area .  Few 

animals of any spec ie s  were found i n  t h e  stream r i p a r i a n  

during midnorning, when t r a n s e c t s  were conducted, For these  

reasons average s i g h t i n g  d i s t ance  and v i s i b i l i t y  adjustments 

could not be used i n  dens i ty  analyses.  

Animal d e n s i t i e s  were ca l cu la t ed  from the following: 

average observed densi'cy = average number of herds observed 

per t r ansec t  * square miles  of a r e a  ( s tudy  a rea  o r  hab i t a t  

type).  Data f o r  dens i ty  c a l c u l a t i o n s  were sor ted  by animal 

spec ies ,  h a b i t a t  type,  and t r a n s e c t  week. Due t o  small 



sample s i z e ,  va r iances  o f  d e n s i t y  f i g u r e s  were not  ca lcu la ted ,  

Average d e n s i t i e s  of dee r ,  e l k ,  and sheep i n  t h e  study a rea  

a r e  displayed i n  Table 2, These d e n s i t y  f i g u r e s  were based 

Table 2. Average Dens i t i e s  of Deer, Elk, and Sheep on the  
Study Area During Winter 

animal -- 
Deer 
E l k  
Sheep 

herds Eer mile 2 --- ----- 
1.07 
0.52 
0.69 

i n d i v i d u a l s j e r  mile 2 --------- ----- 
6e51 
4099 
6.04 

on a c t u a l  observat ions .  Since  herd numbers were not  

ad jus ted  f o r  v i s i b i l i t y ,  these  d e n s i t y  f i g u r e s  represen t  

minimum a c t u a l  d e n s i t i e s ,  

Density e s t ima to r s  commonly used wi th  i n d e f i n i t e  width 

t r a n s e c t  d a t a ,  such a s  King, Gates, and Rodgers ( a s  c i t e d  

i n  Matzke 1975) a r e  based on t h e  assumption t h a t  t he  

represented a r e a  used f o r  c a l c u l a t i n g  d e n s i t y  i s  propor t ional  

t o  average s i g h t i n g  d i s t ance ,  and t h e r e f o r e  v a r i e s  f o r  each 

species .  For t he  purgoses of t h i s  s tudy  t h e r e  was a defined 

a r e a ,  inf luenced by v i s i b i l i t y  r e s t r i c t i o n s  assoc ia ted  - . 

with  topography, Density c a l c u l a t i o n s  f o r  a l l  spec ies  were 

based on the  same a rea .  

Animal d e n s i t i e s  were determined f o r  a l l  h a b i t a t s ,  

The occurence of animal herds  i n  each h a b i t a t  type r e f l e c t s  

h a b i t a t  u t i l i z a t i o n  f o r  each species .  Table 3 i n d i c a t e s  

t h a t  dee r  were most f r equen t ly  observed i n  g rass land ,  e l k  

were r a r e l y  seen anywhere bes ides  g rass land ,  and sheep  

were found pr imar i ly  i n  mahogany b lu f f .  



Table 3.  Percent Occurrence of Animal Herds by Habi ta t  
TY pe 

animal g ra s s  r a s s  shrub mahogany bluff  f o r e s t  --,,, B ------- --- 
Deer 
E l k  
Sheep 

Data was f u r t h e r  analyzed t o  determine the  percent of 

animal occurrance i n  each vege ta t ion  type w i t h  respec t  t o  

the  proportion of  a r ea  i n  each h a b i t a t  type (Figure 3 ) .  

If a l l  habktat types  were used equa l ly ,  then the  percent of 

herds i n  any type would approximate the  percent of a rea  within 

t h a t  type,  y i e l d i n g  a  proport ion of 1.00, Relat ive  animal 

use g r e a t e r  than r e l a t i v e  a rea  i n d i c a t e s  h a b i t a t  preference 

o r  s e l e c t i v e  usage. This  i s  expressed numerically as 

"g rea te r  than 1.00". Proport ional  animal use of a hab i t a t  

which i s  l e s s  than t h e  propor t iona l  h a b i t a t  a r ea  i n d i c a t e s  

hab i t a t  "avoidancett o r  negat ive  preference,  expressed numer- 

i c a l l y  a s  " l e s s  than 1.00". Figure 4 shows t h a t  sheep 

d isp lay  marked preference f o r  g r a s s  shrub, a  moderate prefer-  

ence f o r  mahogany b l u f f ,  a  s l i g h t  avoidance f o r  g ra s s  and 

extreme avoidance of t he  f o r e s t  type. Deer highly p re fe r  

g rass  shrub, favor  g r a s s ,  and avoid f o r e s t  and mahogany 

bluff  types. Elk show p o s i t i v e  h a b i t a t  preference f o r  t he  

g ras s  type,  w h i l e  showing varying degrees of negative 

preference f o r  g r a s s  shrub, f o r e s t ,  and mahogany b luf f  

types  . 
Importance of var ious  h a b i t a t s  changed during winter.  

Figure 5 i n d i c a t e s  t h a t  dee r  d e n s i t i e s  increased g rea t ly  



i n  g ra s s  shrub and grass types  as t h e  winter progressed. 

Use of f o r e s t  and mahogany bluff  types  by deer  changed 

l i t t l e ,  desp i t e  the  increase  i n  herds wi thin  ehe . s tudy -area. 

E l k  were not  observed i n  the  study a r e a  i n  e a r l y  winter ,  

Xlk use was pr imar i ly  concentra ted i n  the  g r a s s  type through- 

out winter ,  although e l k  were a l s o  found i n  the  g ras s  shrub 

type i n  e a r l y  January, There were low d e n s i t i e s  of e l k  i n  

f o r e s t  and mahogany b lu f f  types  a l l  winter.  Sheep were 

observed more o f t e n  i n  g r a s s  shrub and mahogany b luf f  types 

a s  the  winter  progressed, while use of t he  g r a s s  type 

was constant .  Sheep were never  observed using f o r e s t .  

Numbers of  herds observed increased a s  the  winter  

progressed, reaching a peak i n  l a t e  January. Herd numbers 

along the  upstream Cabin Creek t r a n s e c t  segment increased 

more abrupt ly  than d i d  the  downstream Middle Fork sec t ion  

(Figure 6 ) .  Elk herd s i g h t i n g s  reached two peaks, one a t  

t he  end of December and t h e  o t h e r  i n  l a t e  January. I n  

analyzing the  two t r a n s e c t  seczion sepe ra t e ly ,  i t  can be 

observed t h a t  t h e  majori ty of e l k  herd s i g h t i n g s  occurred 

along the  Cabin Creek segment ( ~ i g u r e  8 ) ,  Deer herd s igh t ings  

reached a peak i n  e a r l y  February, Ear ly  i n  the  winter  

more deer  herds were observed along the  Middle Pork segment 

than the  Cabin Creek segment. A s  t h e  win te r  progressed t h i s  

tendency reversed and by the  end of January t h e r e  were sub- 

s t a n t i a l l y  more deer  herd s igh t ings  i n  the  Cabin Creek section,  
Sheep herd s i g h t i n g s  were highly va r i ab le  throughout the  

winter.  The g r e a t e s t  number of sheep herds occurred i n  

l a t e  January. There were c o n s i s t e n t l y  more sheep s igh t ings  



along the  Middle Fork segment where the  rugged mahogany 

bluf f  hab i t a t  type predominates ( ~ i g u r e  7) .  

Herd s i z e  d i f f e r e d  f o r  the  three  species.  Deer were 

observed i n  herd s i z e s  averaging 5.9 animals. E l k  herds 

were l a r g e s t ,  averaging 9.5 animals per herd. Sheep herds 

were s l i g h t l y  smaller ,  averaging 8.7 animals per herd. 

Transects containing the  highest  number of herds 

a l s o  contained the  maximum number of ind iv iduals .  When 

t r ansec t s  of 18 and 12 herds of deer  were counted, each 

t ran .sec t . : t a l l ied  111 indiv idual  animals, When 6 and 8 

elk herds were seen, the re  were 55 and 129 ind iv iduals  

observed. Transects with the  g r e a t e s t  number of sheep herds 

(11, 7, and 7 )  had 63, 75, and 65 indiv iduals  respect ively,  

These observations support the  assumption t h a t  a d i r e c t  

r e l a t ionsh ip  e x i s t s  between the  number of herds observed 

and the number of ind iv iduals  o6served f o r  each species,  

There was a  t o t a l  of 179 herds seen on the twelve 

t ransec ts .  O f  the  t o t a l ,  84 herds were deer,  41 were e l k ,  

and 54 were sheep. An average of 14.9 herds per t r ansec t  

was observed. For each t r a n s e c t  the re  was an average of 

7 deer herd s ight ings ,  3.4 e l k  herd s igh t ings  and 4.5 sheep 

herd s ight ings  . 
Discussion ------- 

The l i n e  censusing technique provided a workable 

method f o r  obtaining s p a t i a l  information on deer ,  e l k ,  and 

bighorn sheep. T h i s  technique a l s o  enabled the assessment 

of herd s i z e  and individual  spec ies  hab i t a t  preference, 
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