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SOME ZPraCTS OF THIE PHYSICAL AND BIO OTIC dJJ RJHI ZNT U-oN
THZ BEHAVISUR OF WI.T RThu I[{ULE DEER

Lorraine Warner
e ‘Biology 220

ABTRACT.- Incidences and location of dssr -

and beds,Aand brow=" utilization were studied to
etermine movemeqts, beadlnc and foragl behav1our

‘of Rocky Mounta;n mule deer (Od0001leus hemionus Jf?

hemionus ) on winter

range situated near human .
habitation. The rasults sugzest .that these behsv10ars '
are related to snowdezth, slope gradient and the
availability of redstem ceanothus, (Ccanou“us;ganbiﬁ':i AN
Canid‘pfedat'rs'did’not ?ndedendontly determine '~;
deer behaviour. Deer behaviour was found to be
unrelated to air temperature. '

INTRODUCTION .
In today's technological world, it is becoming
important tovunderstadd the “elat OnSthQ between desr and
their oh 51cal an" D*ouwc 9nv1ronn at as human ponu¢at+0ns,

act1v1t1¢s‘dnd lar

e ST

scale resource
from their habitats., A mo '
comolete unde Qtaraing af *nese relatlonshlns w1ll en eble

urban sorawl, recrcatlon

developments d_sulace wﬂlall

betuer manavement 09 huuan and w1ld11fe llVln@‘S“aCEe

R

3ticn Wao'bQ asseca th
o)

The OuJQCulVQ o? tth *nvesti

z
effacts of certavn oby51cnl and bi ti varlables of a w1nter-‘
b

¢
range habitat on the,movementu, edding and foz aclnc b°h3v1our

of a herd of Rocky Mountain mule dzer (O doc01’ouc hemionus
hemionus ’
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(éaﬁﬂlunehs), mock orange (Dhlladel hus lew13113, and ocoan

DESCRIPTICH OF STUDY AREA
The study area is aporoximately 109 acres, .17 square

: W

miles. It is located in the Bonnington Range in the West

Kostenay region of Zritish Columbia, Canada, avoroximately
five road miles from Castlegar (nl:. 1). ZElevations Vary

from 1970 feet to 2400 feot. The study area is bounded

on the west and south by roads. The west road is a ma jor
highway. The south road‘leDdJ t0 a residentially develo:zzd
berrch at the 1560 foot level and continues up to the.Castlegdrv
golf. course. o ' ' ‘

Thers is no free floWinc water on the S£udy'aréaJ Runo£f%
water was available a.J.ontr the “summ r use”roaéd (Fig.jl)f v
after several days thawe. ‘ o - Ea '?

‘Transacts of sample smtesAravnal.that the study area . R N
presents a unlform veg etatlo“ patterngA Mallow nlnebarx ' ]
(“hyeocarnuc malvacahs), redstem ceanothus (Ceﬁnouhus

/“

spray (Holod;scoe d*QCOTAr) ars qe @most abundant - shrub_
species on sample sitss iTable e 11} ,ekceot for site RU,
charactﬁrlzed by deciducus forest - ma*nly bi.rch (Bouula
papyrifirea), alder (Alnus sinuvata) and tr embling aspen
(Pooulus tremuloides). '

o

Other wildlife species 1nnab1t1ng the atuay area 1nclude
red squirrel’ (Tamwasculrus Hudconvcus), snowshoe rabblt '
(Leczus ancrlcprus}, coyote {Canis 'latrans), two ssac¢es of
unidentllled saall Moﬂ¢zt;, Steller Jay (Cvnnoc1tta '

i
i
I3
r
-

chicadee (Parua atrlcanllWLs), mourta;n chlcadoe (Pgrus , )
gamboll}, winter wren (Tromloc"tec tros ytes), ruffed ~rouve-
(Bonasa umbe llus) and red sﬁalted ”llc cer (Cloantes cafer).
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— | - MATERIALS AND MZTHODS

The study beran January 23, 1974 a
March 10, 1974. I made 20 trips into
less than two nor xore than four a
period. 7 ;

Evéluation of the ;hysical environment include mea sureaent i

of temperature in two sitss with ‘ﬁereﬁ ;aspect; snowlepth;

vesetation; slooé gradient; and aspeccfﬁ T; tr&butas ;
— were ms casured and recorued or seven samole sites chosen .
by ‘the criteria shown in Tab;e 1. Hereafber, ample 51tes

__ ’ will be referred.to bv the symbols designated in Table.l..
) Phy301al charactsrlstlcs of the Qarnpl,e 31teq are shown in - L
Table 2. =~ R | e S
‘Temperature was-reCOrdéé'cbntﬁnuously fro= Feb*uaf?'i to 
March 5 on Mz 3, facing west-at. 2110 feety and on Pa, Qohth
facing at ZlZO'feet A cenco hyg rothermos srash and a maXimum-

]

i

minimum tharnomeuer were alaceq at ground level in Qtepnen50u
Screens. The 1ns»rumeﬂu< wers ch S ked d maxizum-minimam
temneﬂaturas recordsd evsrj time T went into the field.
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—_ Four trasnsescts, each 22.3 meters loné,_
all seven sample sites to determine densi

-

W

s
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O
e
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¥ .
. comp051tlon and browse of olant socc1cs. Browse figures were , P
V&etermlned by eatlﬂatlnr the percent of t~7~s on the plant
- wnrich had been browsed. 1 arolbrorlly assigned +he followl ng
valies to the fl”ure P Hloh = 6C-3CF; '
Rare = 1-2Ce. Aqunts with over 605 o* tw»gv anQ stems‘browsed
were defined as "k oy bro\lsQ spec

e
€]

s'ﬂ

-As far as 90351ble, a consist nt pattera was Iollowedenen'
establishing trancects (Fig. 3) a lthouzgh actual lines waré '
establishad by Sl:nt alone., Mi 1 is on a 25-32 deNree slope
— . and is characterized by loose, crazgy rock. ~The four transects,

therefore,~were established‘accordiqé to accessibility,‘ Wnere

— applicable, one transect was ‘on a path. Plants includéd in . :
the transect survey were those’ wvthln one yard of either side i
¢ of the string and nat urally ex2osed above ths siow. That is, !

I did qot record any nlants excossd by my disturbance of the

SH0W.
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TAZLE 1: Sample site seleetion eriteria and representative symbols

Selection criteria Classification Symbol .
~used for bedding on more than . ’ Ma 1
el -

three study days; 1ajor Use Ma 2
~fresh deer tracks on more than Ma 3

ten study days
~used -for bedding on two or three o Mi

study days; - Minor Use- CMi 2
~fresh. deer tracks on flve to ten - M
study days » . <
-no beds; well-defined deer path ~Path Cnly- ~ Pa
-no beds; .no' path; some evidence ~Rarely Used=- .~ Rua

of foraging

LR ASais

Ty

TABLE 2: Physicgl characteristics

of sainple sites in étudy arsa

. Gradlent L o .
Site ranoe . Aspect Elevation Other features
Mal - -~ 0-10. . W 1990 small knoll; mamly shm"ixs o
.Ma 2 . 12-15 - o W 2_150 :f:;nower poles s‘n:uos
Ma 3 o020 W 2120 EJ:'oc:k;;r outcrop,shrubs some
R :  trees . o LR
Mil 25-32 . oW 1970  loose,craggy rocks malnlyv
_ : I , gshrubs - E LR
Mi 2 18-28 E 232400 shrubs,some trees; shrubsA
) . relatively large . o
pa Lo S 2110 rocky euigrov; shrubs,some
’ ) ‘ , trees
Ra - 0 _ W 1980 mainly. deciduous trees

- e T

[
g
[



Ma 2

Fig. 3 Approximate shapes aof sample sites and patterns used whex
establishing vegetation transects. Diagrams of sample sites are
oriented with the greater elevation corresponding to the top of
the figure. ‘ : . ‘ ’

~
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The age oP one deer. was eatlmatad Dy referr*Q¢ to Giles

fest to one, meter at 2400 feet during the qtudy oarlod¢V”Sites
Ma 1, Ma 2 - Ma 3 and Mi l were snomfroe at uimes from Februarv

T Fa

For each samcle site, gfradient of slope was determined
with a clinometer and slobeAaspect noted by reference to map..
Beds observed in the sample sites were recorded in terms of
aspact, gradient, vegetation and snowdesth.

Deer paths (Fig. 2 ) were those receiving enough use to

"

ke

48]

f=
-

'o

b et

e visible throughout the study. Occasionally, desr
d consistently from their single file paths forming
“fanéUt“ paths. . Lbeue paths mere usual1y assocxaued with -
preferred browse sp901e3.

©]

%)

car

W

1?" .

e pan s

The health of deer killed by predators was determlned by fg
reference to the colour of the bone marrow. Reddlsh,marrow" PRk
ﬂndlcaues that the iat reserves of the aﬁimél are desleted,. _
excert in fawns up. to’ three months old (Cowan, 1950) An i o i
animal 1"ecel\rlng; adenua*e nutrltlon has cream coloured’ marron.

d1a~ramatlc and’ uhoto~ra hlc key of Jaw bonsas- ana tcﬁth - "'
(Giles, 1969). e o . - P

RISULTS AND DISCUSSION S T g S
Snowdecth A ' , : S Ok

oqaadenths in the study area ranged. from 2.54 cm at 1930

6 to- Februara 15, and snomdeﬁph never exceOdﬂd 20 em. The
zreatest snowdepths warn recorded on. 31tes Mi. 2 ?a &nd E;r
At every measurement, these sites had aréraatﬁr‘d sth thé o
the other sam“le 31tes.. Table:} 1vea 1nlovmaulon for LW da]s.-_
As the Major Use sites had rslatlvely less sno~ durlnﬂ thp'
study perlod, it would appear that’ snow cover is an 1mnortant o
factor determining foraging and bedd1n¢ bnhav1our. Howevs er, -_' o
on Februzry 10,.nine beds were found on 7 cm of . snow on .
site Mi 1 even though patchess of bare cround were available

Miller (1964) also found that black-tailed deer often bedded

R TIRTI AR T FTAT
1 £ i

k)

in snow when snow—free grol nd was only a few fest away.

R T



TABLE 3: Greatest snowdepths on sample sites

on two study days

Feb . 22

- 25.4 em

Site March 7

Ma 1 ‘2.'54 cm 2.54% cm -

Ma 2 12.7 cm 7.6é cm -

Ma 3 - 12.',7;_:-;:m” 5008 cmw.' = L
ML 1 127 em 10.1 em

Mi 2 76.2' cn | 60.96 ém,

RU A_n:o rdéta_. »COQ%'cm, |

CPa 2208 em
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I have no trans pct datz on vege
h =N

oot TS

Deer use snow as a substituts for vater in winter (Moen, 1973),

1

thersfore the rivers should not be the -urpose of their
crossing. Flant species composition on thes other sids of the
rozds was not investicated.

D
o
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W
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o
§
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®
ot
&
ot
-
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5

c
even sites samcled although there were
sp co ion (Tad -.Fig. 4 and 5)-
Cowan (19&7) observed that 15.24 cm of snow altared the tyzes
of-food consumed by dee rin Can " possibly ;. because deer make'
orage throuzh olfaction (Moen, 1973)3
ta

tion consumhtlon from the 1ew

their initia; selection of T

E
° ﬂ

snow free days in this studj, but an entry from Feoruary 9
of my d1~rj, a snow-free cay, states that desr were.bro sing
falsebox and vraSDes most } zvily. . lsebox was the only

evé:gfeen shrub avallabTQ to the deer on tha cuuh"_area,
Hiil (195 &) Qtztes thau green. ﬂlantc are necessary for Vicamln A.
On sévara 21 occassions, I encountared spots dug in *H",c w’foL
falsebox. . Bt the p1ant browsed most hea ily was by £ .
Fig.9). Coanothu:'ra‘ 2s parvicularily high in crude
protein (Hill, 1956). A maintenance ration of’ ‘less that 5%
crude zrotein content:is critical for deer. Browse f1¢ures for
ceanothus on the study arsa exceed 6C5. On s1tes Ma 2 anaVMa 3,
browsing figures. for ceanothus exceed 80 (Table 4) Ybun" and

ceancthus (

- Payne (1943) Suate that key browsa sceciss g narallj cannot be '_.:

wtilized mors th*n.60-65ﬂ and mai ht.i' yields._ o:ﬁ westarn
U.S. gams deoartmeq s use 40—60§ as théféeés‘ 5 oL
wtilization of key browse .species (Hili} 996). Ceanctnus baS'
been browsed in every samﬂle site r

(Table 4).
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TABLE‘%: Transect data for plant srecies composition and relative browsingz estizates on

the seven sacple sites.

RS

sample sites

Mal Ma2 Ma3

Mi1

Mi2.

RU

Species

a
N

b
BE

N_ _BE N gt

N__BE

N BE

N BE

Redstem cea
{Ceanothus
Sangiuneus)
Cherry
{Prunus spp.)
Falsebox
{Pachistina
byrsinites) ;
Mallow ninehark:
(Paysocarpus
Malwrazeus) ¢
Willow - :

L 12

8.

12

20

(Salix lasiandra) 1

. Trembling aspen:
{Populus
tremuloides].
. Saskatacn
‘(Azelanchier)
. Sitka alder
-{Alnus sinuata) !
Birch. Y
{Betula papyr:
. Bouglas maple

- (Alcer Glabrum) |

Hazlenut

i
“{Corylus) i

" Penderosa pine -

-{Pinms pondersza)’

Huckleverry :
{Vacciniua i
_casspitosam) |
“Mock orange !
{*hiladelthus
lewisii)
Oregon grape:
(Serberi ripens)
"Ocean spray
(Holodissos .
discolor)
‘Wild rese
{Rosa)
Thimbleherry-
(Rubus
parviflerus)
Waxberry

" {Symmhoriczrpos |

Avog) @ -

"(Achilleg
MiYTafolinm)

uriidentified

12

b

R

NR

- BR

" KR

1

KR

NR

c
i

g
¥

[¥]

NR

3w

N

¥R .

T RD
X

N

7 N

19 H

1 ¥

S
N
BV

C

J2 M

NUROH A

At
[~ 2

10- N

2h M

" o= o= om

"HR

NR

- NR

1z H

1 M

NR

30 x

2 N

"NR

& R

" NR

" NR

KRR

. FR

ok
e

NR-

" NR

2
=)

e 55

2

2.

2

KR

NR

oy,

SRR
=2

g VA TS T

»

TOTAL PLANTS

w8

52

- 67 

N of species

11

12

14

1>

G, lNudser of rlants.in site

b 3Browsizg estimates-
been browszd. {(¥)igh.
‘MR not represanted.

C Over 8C% of twizs and stems or plant hrowsed.

estimate of the gercent of twizs and stems on the plant wh
60-8C%; (M)edium 20-60%; (Rlare 1-20%; (ot used;

ich, had

oo

SRR T T
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j—INDEX_OF DFER USE .
o 'Major;
{range of numbers)
30
. o5fF
20—'
15+
1oL
st 5 =
5sh ‘Minor . Co Ty
- 30r
25F
—  20f
151
- sob
E|
T4 asp
30}
~.§ 25k
z;’:, 20r
T 151
101
— 5}
- 3s}
30t
251
-Te!
15}
— 10l
o Cc.mvs “Cherry _Fﬁlsébox- mr‘k Willow Saskatoon L;%rcnnbiing
Fig, 4 Browsed plant.e species: corﬁposition on sampfe sites in study area.
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INDEX OF DEER USE

t
100y =z C Hajor ) ’
: &= (range of browsing estimates)
80
60} et
o
2
40 5
Ko
20 2
=1
OQ Minor N - : e
80 (range of browsing estimates) ' ’ ' i
6O} g
) ‘ 5
. ?
40t 8
2 .
20} Y 7.
, - .
oop . 0 -
&)_
60 = ks = B
o 0 [ 134
: 3 g :
| = 5
40 3 £ 3 3
| SR T 2
20p ’ s s s éﬁ
- 100j ¥ Rarely Used o -
80| v L
60} 3 3 3 o .p ) > -'Cf'
g g e . 3 5.3
~ 5 RN S S S
40 & £ 4 £ 5 4
2 o, o 2 = o2
© © » » » 2
20 o e} o e} o e}
<] £ £ s .- =

T s 3 TR : “Wallpw . Willow Saskatoon ‘l‘remb_llncr '
Ceanothus Cherry Faksebox Mallpw . 2Lsopiing

Fig. 5 Estimates of the percent of twigs and stems on the plants which had
been browsad. Data gathered from seven sample sites in study area.
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Loveless (1964) found snowde-~th to be a ma jor deterzining factor
in the activity of hl; :tudy herd. Moen (1973) consziders
50.8 cm of snow to b° a crltlcsl derth for dasr. An in

creaase
in snow cover reaults in a decr=azse in available food. inow .
also incresases the enerzy ex: enditure. necessary for movemen

All fanout paths wsre locs gteddin snow not exceeding ZO,cm.

(Fig.ﬁg) Deer followed my sath up to Pa throush snow over

deer, therefore, foraging and badding behav

[N
o]
=
H
W]
jm}
[}
¥
<
)]
B
g
(—f
&

‘seems to be influenced by,snow covear whnn it exceeds’ 20 Cll e

- = " t_‘u

Pradation and“RQad Kills ‘ o -

- C— - . v

. .. T e

g Canidvtracks, a ssumad to be coyote, were ocaervea orn the i s
study area on every field triz. vn,three occassions, T V
encountered pieces o»,deor_ca czasses (Fig. 2). Two of the
animals killed were badly und iourlﬁhed The other de ”"’asi
healthy. One Jaw bone was found. Io belodged to an under—
nour shed deer of ap“rox1maue7y 22 years.' Where the deerﬂwere
killed 1 is. not ros 1u1ve’" known. The spots mar&ad on ¥ig A
are in arsas not used for beddin 1S, Je*euatlon is 13rgely troes’
and snowaeouh.excceds 45 cm (F-g. 7). - Canid tracks were nost
abundant on sites Ma 1 and Pa, but the 1930 fdot'bench adjacent
to th -go;§“g9;3§3_§g§w¢d the Zreatest evidence of use” by A

canids — scats, tracks and holes {Fl B ). Canlﬂ trac?s were

cﬁﬁ%istontly prasant oeclde well defined dezr ﬁaths' Jhareas
the deer may 81n& us to 60 cm in the SnowW,. ‘the ca nids baroly

l=ave an ¢mor3351on,, Tn° deer are at an obv1ous alsadvanta~e$A
when they move tnrﬂucn oeh snov:w “"'f ';A _ ;
' As a relatively larce number of tracks were ' usent cn avly‘
Majo* Use site, it appears that the presence of Dredators 7
does not inde sendeqtly determine deer behav‘our. ,ﬁ~- _
Five road kills have bzen recorded since the beginning-of-

this study - four on the wsst road and one on the south.road

(Fig.2 ). The impstus for road crossing has not been ascertained.
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over 35°

25 - 35°

- aspeét

16 - 24
.8 Distribution of deer beds on Study area. by slope

gradient

';O - 15°
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3
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'yreoator *ould seem to be a survival aovantac I haVe .

17

Use of Slone

Of the 62 desr beds observed on the stﬁdy arsa; 41 were
located on slopes with gradient excesding 15 degrees. (Fiz.$ )
Loveless (1964) also noted that dzar chose slope

sites for
bedding especially during,periode of high wind. Mackie (13570)
on the other hand, rsports that mule deer in hio study zresa
avoided sloces for bedding. For deer inhabiting areas fre—

qusnted by predators, bedsites allowing a view of the

surroundings and sroviding the best chance uO cetc the scent of a

observed, howeVer, that deer do not nace ooar¢ly reszond
the presence of coyotes. On Aorll 4, six deer were brO’sing
an ares mhlle a coyote stood less than 100 feet away.x a

A ]
b

Air lemoe“ature

ferred by the

There was no great verletlon between‘temseratures recorded

at the two weather boxesn ‘four de grees was the lars eot (Fi -Q;f
- difference. . Loveleas (1964) found uhat the comfort range . ’
. for mule deer on his study area. was about 15 to 45 devr es.

15 and 53 were the loweot,and highest temceraturss Eecorée§
during my_study.- if the'"comfort" range is.applicable here,
the deer would not lixely resoond to air tem;erature'indeoendenp
of othér factors. . . '

na allabllﬁty of uhe ecessery 177,51:1"umenk,ez the effects ofﬁ‘
these variables rema*n unknonq. Loveless \1004) fouqo that
wind dirsction and VOloc1ty inducead llttle reactlon 1n mu1e‘

‘deer except during very cold weather (mlnus 15 F) He dlds

however, find that areas ussd for badding were those where
wind velocitiss wsre hig nest. He also found that asoects

receiving the greatest a'ount of’ olrect sunlight were pre—
d

eer.
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‘CONCLUSIONS

Snowderth greater than 20 cm inh “‘its bedding and
foraging by the desr becauss of the inaccessibility of
forbs and grasses and the increassd expenditure of enerzy ’

he

3
W
O

essary for movement. T

]

resence of nrs=dators is a

'O
(

facotr influencing deser bshavicur only in snow over 20 cm.

L

n
[

ores were desirable bedding locati ns_pgssibiyﬂbecause
the distribution of snow is nerally less ont slooes thaq
on flats. '

e

o
oy

o

Ceancthus wias browssd throughout the study area 7
regardless of snowdensth. The ssarch for adequate nutrition
superscaded the imzortance of snowdepth and predation.

L e ety

SERr 83

of this herd of mule deer to human habitation, theA
Deuartmvnt of hl:“hays should be zdvis ed~;é recucs he,"oeea-
limit on that stretch of highway where four deer wers &11 ed
and erect signs indicatinz that the hirhway is ussad as a
desr crossing. ‘ E T F
It should be recommendsd to the aprropriate Governmsnt
department that all vehicles be prohibited access ta_the'»
wintering range of the desr. | o o
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Febe16, 1974 : v - . | ‘
On Ma 1. Sites Ma 2 and Ma 3 above. .
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March 19, 1574 : S
Signs of human . habitation — power poles, sawmill.

24CC foot level lookingz down on Ma 2.
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1930 foot level j . e
looking towards z ' - .
the study area.
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March 19, 1974

"4 major deer cath.
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March 19, 1974.-
Desr on the run.
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