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SEASOWL EIIABPTAT USE BY WHITE-TAILED DEER 

I n  northern Idaho, as i n  o ther  por t ions  of the  United S ta tes ,  research 
on whi te- ta i led deer  (Odocoileus vi rginianus  ochrourus ~ a i l e ~ ) l  has d e a l t  
l a rge ly  with food h a b i t s  axid food a v a i l a b i l i t y .  Basile (1954) s t u d i e d  the  
e f f e c t s  of ,  snow on browse a v a i l a b i l i t y  i n  the  Universi ty of F,dahogs Hat tex  
Creek dee r  enclosure. b r s h  (3,954) s tudied the  e f f e c t s k o f  s i l v i c u l t u r a l  
th innings  on browse production i n  t h i s  a r ea ,  and Roberts (1956) s tudied the  
seasonal  food hab i t s  of deer  i n  f i v e  major cover types occurring i n  the  
exc losu re. 

These s tud ies  have provided information upon which management of 
woodland h a b i t a t  f o r  production of deer  forage can be based. In general ,  
they ha& emphasized the  importance of shrub and e a r l y  t r e e  s e ra1  s tages  
i n  producing browse f o r  whi te- ta i led deer .  "'i"Eaay do not ,  however, y i e ld  in-  
s i g h t  i n t o  another aspect  of deer  behgvfor which m y  be important i n  the  
management of deer  h a b i t a t :  t he  choice of habitak,  o r  cover, by deer i n  
respo6se t o  f ac to r s  of the environment o the r  than food. 

Deep snow has long been recognized as a mQor influence on winter  
movemenbs of deer on nortEae.rn. ranges. Severinghd&s (1947) and Webb (1948) 
both noted t h a t  deer  moved t o  dense stands of conifers  during times when 
snow was deep, regardless of the  lack of ava i l ab l e  forage ii these  a reas .  
Pengelly jl961);has shown th'at whi te- ta i led deer  were force8 t o  yarding 
a reas  adlong streams by deep snow i n  nor thern Idaho. In the  Hat ter  Creek 
enclosure,  snow does not general ly  aceunauliate t o  as g rea t  a depth as i t  
does f u r t h e r  north o r  a t  high elevatfonsa Meeds f o r  wintering h a b i t a t  
i n  such areas a r e  not c l e a r l y  understood. 

Other influences,  such as temperature, wind, and ra in ,  on deer  move- 
ments are n.iore'subtle than t h a t  of snow. Gerstell (1937') gave ds" concerning 
t h e  e f f e c t  of cold on deer  condit ion.  He found deer  l i v ing  at temperatures 
below 30 degrees Fahrenheit l o s t  weight a t  an average r a t e  of th ree  t o  twelve 
pounhs pe r  week. Severinghaus @'-study' (op. c i t  .) under na tu ra l  f i e l d  condi- 
t i o n s ,  d i d  not support Gerstellus f indings .  He found deer  t o  be obl ivious  
t o  d l  but t he  most extreme temperatures, moving only Em. response t o  food 
o r  heavy snow. 

t 
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I n  a study of cover choice by penned deer, Robfason (19601 found t h e i r  
animals kept  i n  an open cover type through the  winter maintained t h e i r  con- 
d i t i o n  as wel l  as those i n  a dense of stand of timber. He a t t r i b u t e d  t h i s  
t o  t he  f a c t  t h a t ,  even i n  open areas, deer were.capab$e of s e l ec t ing  s i t e s  
wi th  favorable nrisro-climates. Re  also proposed t h a t  a l l ,  but the  lowest 
temperatures occurr$ng within  t he  rang,e of whi te- ta i led deer  were wi thin  
t h e  physiological  range of thermal n e u t r a l i t y  f o r  t he  spec ies ,  This was 
p a r t l y  corroborated by the  r e s u l t s  of S i lve r  aria her  coEfaborators (1959) 
i n  a s tudy of t he  basa l  metabolism of deer.  They found no s i g n i f i c a n t  
change i n  metabolism r a t e  at  temperatures ranging from approxbwtely 19 
degrees Fahrenheit t o  68 degrees Fahrenheit.  

1 
S c i e n t i f i c  names f o r  animals discussed i n  phis t h e s i s  a r e  taken from 

Mi l le r  & Kellsgg, 1955. 



Evidence t o  da te  indica tes  t h a t  temperature alone doe3 not se r ious ly  in-  
fluence d i s t r i bu t i on  of deer  populations,  "Ilhis w i l l  probably have t o  be ve r i -  ( l ied by control led experiments. Nonetheless, f geld s tud ies  of deer  population 
d i spe r s a l  in re la t ionship  t o  temperature w f l l  serve as aids t o  w i l d l i f e  
managers u n t i l  adequate experianeatation i s  possible .  

Studies  on o the r  rammafa and b i rds  have indicated t h a t  c e r t a i n  aspects  
of habstat  choice are innate  and do not necessari ly  involve those fac to r s  
t h a t  the  w i l d l i f e  manager considers t o  be l imit ing.  mis wou%d indScate a 
degree of uniformity of cover se lec t ion(  during any one season over t h e  yearb. 
Harris (1952) has shown t h a t  hab i t a t  se lec t ion  i n  deer mice (Pexomyscans 
nknicubatus) va r i es  even at the sub-specif ic  l eve l ,  This present study was 
not  an attempt t o  make a comparative analysis sf seasonal hab i t a t s  s f  the  
various races of white-ta%led deer,  but inv01veRS ca ta logi r~g f a c t s  concerning 
h a b i t a t  s e l ec t i on  whi ch w i l l  add t o  the  present knowledge within the  f i e l d  
of comparative ethology. 

1. To inves t iga te  i n t e n s i t y  and form of hab i t a t  use by white- tai led 
dee r  i n  s i x  major cover types in the  Hatter Creek deer  enclosure. 
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2,  To gain  ins igh t  i n t o  the r e l a t i v e  e f f e c t s  of c l imat ic  f ac to r s  and 
food a v a i l a b i l i t y  on movements o f  deer  populations. 

The Hatter Creek enclosure is located apprax9nately six m i l e s  south of 
Princeton, '&ratah C~uwty, Idaho, in the northern foothfPfs of the Thatuna 
Mountain range, I ts  800 ac res  are surrounded by a nfne-foot deer- and 
ca t t le -proof  fence. Basile (so - c i t  .) cover--pied the  area i n  d e t a i l .  
Using Daubenmire's (1952) c l a s s i f i c a t fon ,  he recognized three major vege- 

northern por t ion  of the area and fncPuded two more asssciaeions: t he  
Abies ~ r a n d i a / . @ a c h s t  i myr'slen%tes a d  the  Pfms ponderosa/Symphoricarpos 
riwlaris . . Basile dsed ~ u n ~ e r f o r f l '  ss (1951) adaptation of Graham's *(1945) 
cover-type c l a s s i f i c a t i o n  %a de l inea t  Png sera1 s tages  present i n  the  area. 

I - He found the  th ree  major assocfa t ions  t o  be, represinted by s tages  i h g i ~ g  
from mix@$ herbaceous t o  mid-tolerant. tree, 

The Piads pcnderosa and Abies grandis  associations cover only small 
areas within t he  enclosure and w i l l  not be cohsidered in t h i s  study. 
The Pseydotsuga/Physoca~us asso@fatfon occupies the southern and western 
exposures and d r i e r  sites within t h e  area. The Thuya/Pach%s~f~[ri a ~ s o c i a t i o n  
occurs on the  ,northern and ea s t e rn  exposures, These associat ions are by 
far the  most important i n  t he  enclosure,  covering approximately 790 of the  
800 ac res ,  They alone wflP be considered f a  t h i s  study. 

' s c i en t i f i c  pames of pladtb used i n  t h i s  paper a& according t o  Davis 
(1952). 



T W  STUDY PERIOD -- 

The study was i n i t i a t e d  i n  September, 1960, and ended approximately 
June 31, 1962, X t  covers two e n t i r e  autumns, wintefs, and s p r h g s ,  and, 
one e n t i r e  summer, 

The two winters had sharply contras t ing weather. The f i r s t  (1950-1961) 
was r e l a t i v e l y  warm f o r  the  region and was devokd of heavy snowfall. The 
second was qui te  cold, with a g r e a t e r  than average snawfa%B, CSimatoPogical 
information, as taken from records from the weather s t a t i o n  at  Potlatch,  
Idaho (U.S.  Department of Commerce, 1960, 1961, 19621, i s  summarized in 
Figures 2 , .  3,  and 4.  These probably represent somewhat lower ac tua l  preci -  
p i t a t i o n  and higher temperatures than occur i n  the  study a rea ,  

METIQODS 

STUDY SITES 

Twelve s i t e s  were se lected wi thin  the  enclosure f o r  de ta i led  inves t iga t ion  
of deer  use. Two of these were located in each of six major cover types.  
Cover types sampled included the  s h k b ,  i n t o l e r a n t ' t r e e ,  and mid-tolerant 
t r e e  s tages  of the  Pseudotsuga/Physocarpos and Thuya/Pachistim zones. Measure- 
ments made on these sites were supplemeated by freqqent ~ b s e m a t i s n  of o ther  
areas i n  the  enclosure. 

Locations of t he  study sites were selected randomly within each cover 
type (Figure 1).  The sites were c i r c u l a r  in shape with a diameter of 166 
f e e t .  Within each si te  were 32 100-square -foot c i r c u l a r  p lo t s .  Pour p lo t s  
were located on each of e igh t  evenly-spaced radial l i n e s  (Figure 5).  The 
cen te r  of the  f i r s t  pEoe on each l i n e  was placed l 7  f ee t  from the cen te r  of 
the  s i te ,  The remaining p l o t s  were spaced evenly at 21-foot i n t e rva l s .  The 
dec l ina t ion  from north o f  the  f i r s t  line to be pfaeed'on each s i te  was taken 
from a t a b l e  of random numbers. The retxminfng seven l i nes  were spaced at 
45-degree angles akoumd the  cen te r ,  

Two measurements were used in des6r$biag the  sitese Presence ~f aerial 
por t ions  of shrub and t r e e  species  on o r  above the  100-square-foot p lo t s  were 
recorded as a measure of composition, From these data ,  the  par cent of p lo t s  
holding plant  species t a l l i e d  was calcula ted f o r  each s i te ,  yielding a measure- 
ment of shoot frequency a s  defined by Greig-Smith (1956, p ,  10). Only the  
four  most abundant shrub species and four most: important t r e e  species w&ee 
used t~ characterize the sites reported in the t ex t  of t h i s  thes i s  (Tables 
I and %I), Frequeaeies of a l l  plan ts  recorded on the  s i t es  are given i n  the  
apperndi x . 

Shoot frequency adequately describes the rsLat%ve abundance of plants, 
but does not indicate  the  ava,%lebi l i ty  of browse species to deer. 
study emphasized use at  the  cover type leve l .  Thus, no attempt wks made 
t o  take de ta i led  measurements s f  a v a i l a b i l i t y .  
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Figure 5 .  Diagram of study s i t e s .  The center of each s i t e  w a s  selected 
randoqly within each cover type. Declination from notBh (a) of the f i r s t  
l ine an each s i t e  was taken from a table of random numbers. Circles represent 
100-square-foot plots.  



A second measure was t h a t  of concealment value of cover occurring 
on each s i t e .  A modification of the  coverboard technique developed by Wight 
(1938) was used f o r  these measurements, In estimating cover values, I stood 
at  t h e  center  of the  s i t e  while an a s s i s t a n t  held a 1"-X'4" xrgP board a t  the  
cen te r  s take  of each small p lo t  (Figure 6) .  Data were recorded as  per  cent 
of  board covered a t  each of four levels  marked on the  board: zero t o  two 
f e e t ,  two t o  four  f ee t ,  four t o  s i x  f e e t ,  and s i x  t o  eight  f e e t ,  Data from 
a l l  p l o t s  on a s i t e  were then averaged f o r  each level .  Cover-board measure- 
ments were made during August, 1961, while the p lants  were in f u l l  fol iage,  
and i n  l a t e  November and ear ly  December, 1961, a f t e r  Leaves of deciduous 
species  had dropped (Tables PIE and EV). 

Attempts a t  d i r e c t  observation of deer  were ride wbthkut 'success, 
hence an ind i rec t  method s f  measuring r e l a t i v e  use of cover was needed. 
Rogers et a_l (1958) used pellet-group counts a s  a measuse of r e l a t ive  deer 
use on severa l  fenced pastures i n  Colorado. Welch (1960) used tbe method 
t o  study seasoda1 deer  d is tg ibut ion  in.  Arizona. Th%a seemed t o  be the 
only ava i l ab le  method f o r  measuring r e l a t i v e  use of cover dypes a t  a19 
seaeons of the year. 

Hart (1955) i n  evaluating the  pellet-group count on grassy s i t e s  i n  
South Dakota found few grgpups missed on p l o t s  a s  small Bs 100 square fee t .  
For t h i s  reason, e r r o r  due t o  p e l l e t  groups not counted, even in dehse h g e -  
t a t i o n ,  was considered sml1 in t h i s  study, 

Several est%rwtes of da i ly  defecation ra tes  of deer a r e  avaifable f o r  
use i n  census (Bennett, et d, 1940; Rogers, e t  a l ,  2, &.I, but no research 
has been done on the  d i s t r ibu t ion  of p e l l e t  deposPtion through the day. 
Val id i ty  of t h e  pellet-group count as a measure s f  r e l a t i v e  use of an area  
a s  small as  t h e  I)rl[%tter Creek uni t  i s  based upon eekd asswptioa.  $hat deer defe- 
c a t e  uniformly throughout t h e i r  d a i l y  a c t i v i t i e s .  Correspondence from indi -  
viduals  having experience with penned deer has thrown doubt upon the va l id i ty  
of t h i s  assumption. 

D r .  Robert L, Cowan (1961) of Pennsylvania Stage 'Univerf$ty has noted 
t h a t  p e l l e t  groups accumufate near f e e d h g  t rays  and watering devices i n  h i s  
experimental deer  pens. ~ r s l d  Do B b s s e l l  (196%) of the California Department 
of Fish and Game found tha t  mule deer  (Odocoileus hemionu~) used in a pen- 
feeding study defecated mostly during the  hsurs between s i x  p.m. and e ight  a.m. 

" 0  

A t  Hatter  Creek, where deer  can e a s i l y  pass through a l l  cover types i n  
a s i n g l e  day, and where deer m y  use d i f fe ren t  cover types f o r  df f f e ren t  

d i f f e r e n t i a l  r a t e s  of deposition may a f f e c t  the value of the counts 
as indices of r e l a t i v e  use, Resba~bh on defecatioh pat terns  of dcer  under 
experimental conditions is needed before pellet-group counts can be applied 
t o  s tud ies  of hab i t a t  use. 
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