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dbsrracc: Habirat relationxhips of sowotain goars &:%!M. pative to the Bittercoot
Moinralne of wedcern Moorcsns, were scodied from Janwacy 1973 co Jupe 01975. Disccibucion mnd
habitat use un vinter rapges vers svilosted in terea of slevacion, expoaure, slope inelinatios,
carrain types. vegstative associatioms, and wise of winter vrange usied by goats. Observed varia=
pioms during snd bectueen thres wintery were reloted to snow copditiomns. When enow depthe vers
gréatest, lower alavacions, southarn exposures, ond cliff cerrainm vere used & grestor peccentage
of the time. Mean group size declined and amcunt of winter range cccupled (ncresssd during cwo
severs winters varads 4 8lld vistsr. Adult females swplolted anss-fres portiona of cliffe whila
subdomimants used leas optlmua babitat. Seccssaful exploltacion of eptimss habitat, vhere ensviy
acpandi rures ars ainieized, likely prosctes survival of femmlew and their offwpcing.

Hountain goats heve evelved many unigue adepeatioms vhich pemmit them to cCoupy an wncrowded
alehe, Féw other Nareh Assrican massals cam survive in che souncainous snvirenséene fnhabiced
yrar=round by goata. A8 & vEadll, adricas prédacors upon the specled aré relacively few and
mrimtaln godts experidnce LIEEle cospetition for food and space from other herbivorea. Previous
imvescigntorn exsmined the daily e ssascnal sovemsnbts, [eod hablts, behawior, aml sculviey
paccerns of goats o mderstand thelr sesms of coplimy with thelr ecvironment and o determins
uikat comptitutes pood habitac for goacs (Bramdborg 1935, Chedwick 1973, Mock 1573, and Ridwowe 1974).
in chese studies, the terrain and vegetational features of goat range wore combined ineo four to
#bght habicat types gwed o dovument habltat vwe. Soeh broad slassiflcacions could preclisde
accuracs seasurssant of thesa habicac charascarincics which mouncain goate prafer.

buriag January 1973, 1 indtlaced an scological isveatigation of mountaism goate mative to the
Bltterroot Mountalns of western Montama. Part of chat study focwied on decusentatios of wiater
distribotion and habitat use. Data swete obtained during three winters to investigate year-to-year
climacic inflosnces.

I acknowledge the logiacical assincance of Rewel Jansonm and Jobm Firebhsagh of the Hontana
feparceent of Figh and Came. 1 aloo thank Or. B, ¥, 0'Cara for his advice durimg the stwidy.
Financial sugport for this research came from the Moncena Cooperetive Wildlifs Ressarch Unit
{Montana Deparesantc of Flsh snd Case, U. 5. Fleh asd WL1411fs Service, Universicy of Mameana, and
HLldlife HManagement Dnatituts cooperating) and the Foundatlom for Environmental Education.

STImY ARER

This stody vas soadicted Lka south of Misdouls, Moatana I the Ritterioot Mountaimd [betused
AERLAH amd 4891L°N lattrude and L14912°W and L14°28'W lomgieudel, the erast of which forms the
Homtana-ldaho wcace Lima, Gaven parallal. sresp-walled. glazial camvoms, which drain sancvard oo
ths Bltzerreet River, consticuced cha wtudy arasn., The canyens ara 10 co léks in leageh. Elsvazisme
range from 1260 to 2800m (4300 o 9200fe¢sc). The saatern hall of che south-facing canyon wall in
alx of the dralnages proviles wisntar fasgs [or ssuntaln gosta. Winter rangs s sach canven La
continsius and chatacteriesd by stesp, broken tectala ln which tleved cliffe, akicted by Ealus, asd
dissected by couloirs predominate. Parent material {s granite and gnelss. Winter ranges lis within
the montame forest zoms, whore scattered pondorcss pips (Bious #ﬂll‘ﬂl] mnd Dougian=fir
(Pasudoraugs senziesil) overstory grows on modersce alopes spd clifFf ledges. A mimed underazory
of native grawses, forbe, and shrobe (logrishes on ledges, talus, and coulolrs vhere 3 soll =antls
haw developed. Common speciss ioclude: biluchonch wvheatgrass (Agropveon spicscem), wik sedge
{Carex ELY, yaErTou l:.ﬂ.:hu% millafaliua), sconsccep (Sadss BEH talum), surcant (Ribam =pp.),
and Aerviceherry (Amo aloifolial. Farsacs of lodgapole pine (Pilous contortal, suaalping
fir (Aliea lasiscar Tt st (Plaus albicaulis), and alpine Threh [LAris Leallil) grov en

the coplar north-facing conyon walls and at higher slevations.

Presant addrésai Duresu of Land Managessnt, 1695 Spruce Strest, Riveraide, California 92307.
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The climace i typilecally wvare and dry in sweser, cold and wet durisag wincer. Precipleacian
{persnsen from 100cm anmually ac the canyen southe to I30cm aloog the KitEerroot Divide. The
saforicy falle aw smow.

METHRM

1 conmmed sountain goats From I Jenwacy 1973 te 10 Juss 1973 They were spotied and obasried
from cralls In sach of the canyon bottoma during fall, wicter and spring. Hodes of trave]l wsed Eo
pondipet cenaunss included hiking, saowvebhoeing, akiing snd;, in Fred Berr Canvon (winoer 197&=-753,
snovsabile, Smmir consuses vers conducted alopg interflovial ridgetopa. [Data froam asrial cen-
gizEed vere not incloded In habitat use analyses as ldencification of hablitat charscteristics wan
eifficule from afircrafc.

Upen Inlclal obdarvacion, habitat characceriscica, ganecal behavier, and age and aex comspoNi-
tlon of each sighting were deterslosd eith & LY=-b0 varlable spoeting scops ind recorded on i dales
form. Omly one record per day was mwde of each growp. Goats were classifled Lo ooe of aix ssx
andfor age cobores:;  kid {€), yeariisg (¥}, Z-year-old sale (B{}; Z-ysar-old fessls (2F), sdulc
male (AM), and adulc fessls (AF) (Bremdborg 1955, Smich 19760

Thraughout the seudy. sach sighting vas plocted on U. 5. Ceological Survey 7.3 sipute topo=
graphic sapa. Elsvacion, slepa inclinacien, amd expomure very Tecorded. SLops wan =essured over
4 Gim (200 f) imeerval af elevacion Ivem l0.lemil.bkm (Rinilsl) topegraphic saps. L[upodurs wam
detarained for én ared with & L)fe (15 yard] radies of each aighting, Furthersoré, 1 devised a
dual sysites for describing the habitats sccupled by godts whersby 1 clasallied the terraln typs and
vogecacive association seperaialy within a 13.7s radize of ssch sighting, The [lnal, sodilled
varmion wan umed from July 1974 throogh June 1975. Ten cerrain types described tha predominate
geomorphils fescurss of goar ravge In che stedy area. Vegscacion was classified in & cwo=component
scheme {understory and overstory} paralleling that developed by Davbetnmire and Baubenmive (15687,
Hewwvar, sxisging plant cover, regardless of succesvicnal stoge. comstituted vegotative associn-
tiomd. TEn overacsry and 15 undaracery cypes wera described. This habicac syscas vam ouclined
previoualy {Smith 1976). A dual aydtem vas amployed to decermins whether terrain or vegetacisn
might better preduct hablial wtllizatiom.

Spow depth was estimsated at the locacion af each goat sighting according te the technigue
daaer bad :h-r Gaiac H‘.ﬂ'-'l:!!'_l}. Chast helighe (i7em for adulics) and ocher refersnce poincs on goars
vare used as & -I..riﬂ‘ arlck.

REELLIE
Ssananal Macribubdien

Moumtads goats [n the study ares cccupled diffsrent susmer and winlof canges. Ssou depths
Himiced goar distribution, from sid=-Sovember through Hay, to che esscern Tkm of the camyoms. Scesp
wlopes, woutherly exposured, snd the accion of vestsrly winds afforded the saszern south=facinmg
canyon walls with sxeallsnr show aheiblicg propercies. Elssvhaes, snow sccemulaced o depehe of
i.5%4.% in winter and remained inte spring (Teble 1). ®im of the seven canyons sepported & goat
kerd durisg winter.

The fall sigration Eo winger Tangpes wvas a gradual procedn. During mid-Octobera of 1971 and
197%, a [ew goatn bogan appearing on sauch-Tacing cacvon walls weat of winter ranges. This sackion
of sach trenk canyoh constliuted & tremaltional cange utllleed for abouk one mcoth. The movesent
o the Fred Bart Canyon winfer range was shrupt daring 1973, and it followed a storm which produced
Ticm of snowfall scross the stody arss on 31 Gccoher and 1 Sovesher. DOoring che sxecsprionailiy =ild
fall of 1976, tha movemsnc of goacs ooto wincer rangs was less synchrosous bur also occurved durding
early Hovesber. MHountaln goats remalned on chelr respeccive herd winter fanges wocil the sigraced

to high elevational wumeer ranges along interfluvial cidipes and the Mtterroot Divide during mid-
Jume. Mowements Betveesn wvinter ranges did not occour.

Habicas Use

Muring the abwudys [ obasrved gtoups ol foats 717 tisew om winter caoges sccopnting for 1,138
goat cbservations. "Group™ and "sighting" are used interchangeably chrosghour che texr to denotw
sithar a aingle goat or several incerscciog im closs proximicy o one another for & period of time.
OF cheaw toeals, 594 groups secoumelng for 960 goac-chasrvationn wers In Fred Burr Canyonm, uhere
vingar #oology was studled sost Incenmively, Thess 717 sightinge are the bamis for analyais of
habigat usa.

I:I.“l:;.ﬁ! From 1 Jamwaty chrough I7 Macy (vhich hanceforch im refarted to as “winter pariod” vhile
nter’ lnclides only the msontha Janusry through Mareh), ssumtals poats wsed alevatlodns hels
2, 35a (7, M0F). Ower T peresnt were chaserved on the lower 594 (1, 800F) of south-facing camyon
walls berwssn 1,366 omd 1.%80s (4,380 and &, 500f) elevation. A compleare alvivedinal sslich acourred
in sumaer when 98 percenr of obesrved goats ware abowe §,21%= (7, 300f) elewmilon (Flg: 1). The
I3
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alpipe elrgues used extensivels (o sumser by poats begin at 3,32% (F,Mar),

During che wincer parled of 1978 and 1973, gpoate mtilized mean elevatiomm of 1,738 (5.893F)
and 1,7&1lm (3, 713) Taspuctivaly, cosparsd oo 1,706m (5,.358f) during wvincer pariad of 197) whin
soind deptha wire balow normal. The sean elevaticns csed in 1974 and 1975 wers aignifdcantly leas
{p « 0:0%) thaa In 1973, baned om the Studént-Newman—Rguls sultiple  comparison ceaf (Sakal dosd
Bohlf 1949:2%9). |Table 1 shows senthly sdod depiths cecorded 4t 4 Saill Comservation Bervics eal-
lecting sctacion 13s sourh of che study area. Becapse goat wincer ranges lay atc lower slevations
and farther sasr of the Rrcarvoor Mwide than che 5.C.5. sracion, cthey accesulated lsss snow
during winter amd cecained lacge patches only on shadel exposures by Jliae. Houvever, che samaal
trends showm (n Table | sre sppliceble to goat winger rangew.

The monthly elevarioas used by goacs fluccuaced wich snow depche (Fig. 1}. Deep acowemilazions
all snoe durisg fall 1971 foreed gosts ta lower portions of wingsr rvanges than during the Aucceésding
fall: Balow pormal dayties Cespévatures fros Febreacy theough May 1975 delayed dpring spdwsslt.
Conmequently. goat sightiogs were at lower elevations duriog Apcll and May 1975 than during the
precoding oo years.

Thore were no pignificant differences (p < 0.05) betuvesn the sein elsvations ised by fesding
and badding groups (cha dally sctivities at vhich mountain gosty spend 37 amd 47 percant of thelr
time, respectively) during sach of cha thres winter perisda.

From the tims gosta resched cranaitional ranges |n Docober uatil the apriog migration,
all mighting were on B, 5E, 5. 54, and W exposures. Sixty=three psccent were on § exposures
which shed smow more readily than others dee to faworable sun angle (Table 2). OCoats used SE
and £ suposures sore than 5W and W, largely because of wincer range geosorphology. West sxposures
of putorops and cliffe were such ecesper, supported less forage, and recelved full force of pre=
valling windu, In epntrast to E exposures.

Fram January Chefough April. wisen encw depths waTe ETOALST on WinCer FAngen, Esat frequented
5 expomures b percent of the tise ln 197] En-p.q:rld ta 73 and 71 percémt of the time i L9746 and
1975, Thare ware no slgallicant diffecences (3= = 5.3, &df, p 4 0.00) hatuwesn sxpotires ofed by
ferding and hedding grouge decing ssch of tha thoee winter paciodas

as vinter sncwpack began receding In late May and Tume, use of 8 spjicsures declised snd
mightings on BE and E exposures increaped (Table }). This shift correlated with the appearance
and secowpibllizy of mew plape growth on all exposures apd rising davelse ce=peracures., During
May and sarly Jime, whan sountain goace had oaly parcially shed thelr keavy wincer pelage. afcer-
noon temperafures oftén reached 15.5 to 17 degresa ©. Lantarly expodurss wera ahaded and cooler
durleg the wars altermodn and avening hours.

# From Janwary through June, the sversge slope aeed by sountailn gosts was &7, &, snd oA

gress respeccively in 1973, 1974 and 1973, There was l1ictle monchly wariscion. Although goats
displayed no slgnificant (p < 3.03) diffarence In year=to=year prefersnce for slopes, cthey favored
miopes conmiderably steepar tham the average smgle (33, 25, 17 and I7 degreen) which Reary (1961}
caleulaced for cthe mouth=facing camyom walle of four reprosencaclve canyoms Is the study area.
This implisd chac goats prefearced tha steapast slopss practical cegardless of mnow condicionm. As
mpecialized rockh clishera. goacs Found anow-fres Feeding aites and secure bedsitea on ateen mlopaa
{Fig. 2}

Vagacacive Associastions From Sovesber 1974 chroogh 10 June 1975, gosts used che bunchgrass type
i; perosnt of the time followsd by 23 percent in scatcersd berb. Plant compoaicion was similar in
both wsnderstory Lypes, hut tofal Biossss wei greater for the bonchgrass evpes (Bmith 1974). The
bunchgrase type coversl mech of winter ranges and lover transicional ranges on cliff ledges, and
parkland and feorested collueial #lopes. Scattered herd peoouresd op dites wieth thin solls wuch as
ciiffs, talus, and brokem rock terraim types. Use of vegstative appociacions was distribuced oosc
avenly during Rovesber, May and Juma whan anow deptha wvera laast (Tabla 31.

Vagetatlve Asnoclabions without averstory wers Lncraasingly sélected from Decesber through
April [0 to ¥ percent). then deceessed abruptly in Importance during May and Jone. The sltes
Ereqoented by goats from February throogh April were wind-swept cliffs capable of supportiog only
mpares Cres growth.

puring the wincer peried of 1975, the_ obssreed ccourrence of fesding and bodding groups in
understery types differed wignificancly (X% = |6.00, df = 5, p < 0,01) from their expected (reques=
gian. Feading asd badding groups within the bars rock and scattored Bash cypen concribuked 133
and 38.3 percent, respectively, o the chi-sguare valus, Groups of pasts badded meve thas shey
Feal b bare rock and fed mave than they bedied 16 seattersd hirh.

Tarrain IIE-l From Novesher 1974 throwgh 10 lme 1975, 70 percent of all goat sightings occurred
om e11fFfs (Tokle £2). Foeding and bedding activicles wote simd larly disgribuced wich 70 percent af

fesdimg and 71 porcent of beddimg groupn ohoerved om cliffs. Herbaceoun forage remained awnilabhle
1TR



paronnt dze of expooures by mountain goats on
ticnal apd winter ranges (Fovesber 2 Juns 1973-
1975}, Trace (T) aboonts Are less than 0.5 percent.
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on aliff ledges im =he Bitrarcects cheoughout the wister peried due to snov slides and wind astion.
Mountaln goats generally avolded areas of chest-desp snov (approxizacely &7em) unless it was
safficient]ly denie or ceuatod Ca suppaet Chelr weight.

Buring 1973, 1 sstimated the soow depth at ssch growp locetlon. Fig. 3 éod Tabls & desonatrsts
char those terrain cypes which re=sined most snow=iTee also accoumted for =oat ll‘l:ll:lFlt.l-- Hoat
parkland solluwlal alopes used by goacs wers ssssncially wery bad ledges. Their wie pesked during
fall and sarly winter when snow wan flaffy and relaclvely sasy 1o paw mnd cravel chrough. The
parsiocence of snmow on these shaded, gencle siopes probebly redoced thelr attractlveness Co goats
in sprimg. Convarsaly, eliffa wichouc promisenc ledpes cecalved no use wmtll February bub served
an ieportant anow-free fesding sicea chrough spring. A2 sncvbound couleirm and mliderock becams
anow=fred In lace apring. thelr isporcancés lncressed.

buring the winter period of 1975, frequencies of feeding and bedding groups observed fn esch
terrain cype did soe dLffer mignificancly from che sxpecoed frequescine (X= = 3.9I, 6 df, p » 0.08).
Conts uere Eynchronizing their daily scriviciss on che sese cerrals Cypes.

There were five caves on che Fred Bury vinter range and others were located in adjacent drain=
agen. Carpats of pallets, shad hair, snd cracks indicpcad chosm caves were Llaporcent ©o soumtaln
goats. Few gosca werd ssan on daya when wind-driven rain or alest would have soaked cthedr palage.
1 believe Chat caves, overhangs, apd che lee alde of eliffs jrovided refuge for goata during such
wemathar.

Siee and Dsrribution of Groups

Cata from chree vimter periode imdicated that oo condiclons affected groups alse sml Jdlacri=
bucion of goats on the Fred Burr wincer recge. Ouring 1973, ap estimsced heotd of M goats wan
dineributed acroan’ Skm of wincer range (Fig. 4 and Table 3). Forcy-seven parcent &f Eroupn WaErd
aingle animala. During the vianter period of 1974, anow covered much of the wincer ramge for
extanded petiods. The sscunt of the ssuth-faeing canron wall secupled by & smeller Bévd Locreased
to &8, Vhorean aduli females wece distributed simflarly fo the previous year, B3 percent of
adult =ale sighcings wers om che wesrcarn 1.4ks of rangs wvheres snow depchs were greacer (Fig. &3,
Consequently, the moan discances from AM groups (grocphs coarsining one or more AMe bur no AFR) co
cheir nearest meighbors (clossst group regardless of compowition) aend to the mearest AF grougs
{groups coptaining ome or sore AFs but no AMs) were greacer in L1974 than In 197], This happened
danplice tha fact chat che average ousber of groups on the winter renges im 1974 excesded the avatage
rumsar in 1971 [Tabla 5).

Tabel 5. Dlstribution—telatid data for sountalsn goavd on the Fred Bucr cangs [ros Jenesry £
IT Hay  1973-T5. Distances (a) from AM groups Eo nearemt-neighbocs {(H=-N) asd to nessest
AF groups were msasured on & census by census basis, then sveraged for all censuses
diuring & winter puariod. [Macesces wers ssasured fros copographic meps and ooc adjusted
for elevarional change.

Yaar 1973 1974 1975
Hard Sice 1n iz it
Masn Orovp Size 318 1.45 L.47
Largust Group L 5 &

Averags Susbhar of i

Urowps on Wintar Range 1%.45 3.0 15,4
Linsar Area of Winter

Range Used L 6.8 &4
Mean DLst. Eo B-H of

&H Grasips 3a7 411 5L7
Hasn Dist. co Nearostc AF

Oroup Erom AM Groupa 621 1263 1083

"terd sizessdan group wive; the herd sizes wers caleulated by Emich (1876).

The winter pariod of 1973 was anocher with permiscent snowv cover, & herd of 17 goate occupled
B.8 ks af Frad Burr Capyom. GOroups wverd hossgensoualy Jdistribsited wich & clu=p of AF sightisgs an
the ssatorn L6 b= of sinter rasge and o clump ol AY sightings on the sesberm end. The discinct
egpr-want gegragation of 1974 dismappenred. MHevertbelsss, sesn distance from AM groups to their
meareat nelghbors incrdaped over the proviess two years. GCroup slze remained s=all.
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Flgure &. Linear distribucion of goat sightingd serosa the Pred Burr viater vrangs [ rom Jamaa ey
through May 1573 - 1975, The 0 sster reference polnt colocides with the saatern =ost
location ar which any gomc was sesn.
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A ehl-fquare tedt revesled thae observed groups of goats, categorised as AM, AF, and subadult
{groupn contalping one orf mare K3, Ya, dHa, and 2Fa but no AME Gr AFs] j.'!mqﬂ. differed algnifi-—
cantly fros their expected occurrence [0 varlouva enow depths (B = J&h, X* = 19,34, &d4f, § < 0.05).
4 Bonferonni mulcicooparison test (lem st al.1974) demooncraced thac AF groops used sreas wich
O=lhem snow depehs significencly mors than sxpectad {p © .05} as compared with AY and subadul:
groups (Table &),

Table &. ODcegrrence of AM, AF, amd sobadult grocpe of moumcain goacts by mnov dapeh In che Biooer-
root Mountalna, Montana, January chrough Apeil 1975.

Soow dapth Obasrved proporcion Expactad propercion Cenfidunce inperval

fliararchical category In (miabar) of geoujs (| musshar | nl.l.mn an prapestien “h
groups centineters T Elgl securrence (352]
AF
=15 o=-515 (73] 2.508 (58.%) 0. 528 E(g) 0,745
LI=4&F 0.226 [18) 0,280 (33.3) 0.13F Edp) 0.330
L 0199 (14) 0251 (25.1) 0.0688 E{p) 0.218
TOTAL {1151 {115,090
AH
0=1k& 0.379 (25 0.508 {33.5) 0.217 Edp) O.525
Li-4&7 0.273 {18} 2.280 (L8.5) 0.203 Eip) 0,383
Al 0368 (23) B.311 (14,00 0.200 E{p} 0.493
TOTAL 6] (&)
Subadult
B=16 o.a1% (275 0,508 (33.080 0.264 Elp) 0. %64
LT-4&T 0. 185 (25 0.280 (LE.2) 0.338 Efp) .33
LfE 0. 200 (13) 0.300 (13.7) 0.077 E{p) 0.333
TOTAL {65} (65.9)
GRAND TUTAL [284) 1283.9)

..Hﬂ = 7 27 Tha null hypotheais atates that hisrarchical groupa of sountain goata oaccur
;ﬁ in the threw categories of soow depths In equal proporcieomns,

Y e /T (L -F0in

AF grougas accounted for &6 pergent of a=1 sightings oo cliffs without proaipent ledgos—the
=t anov-fres cerralin cype. (CLiffs withouws prominenc ledge, which provided adegusre [orage and
word navigabls by goats, were not abundant on the seudy sreal. Ho slgnlficsnc 4if ferences vere
found ac deptha sxcesding lies,

Hincerw of above oormal andufall probably Incresse {ncraspecific comperition for foed amd
spaca, in comparison oo mlld wiaters, aod alter habicac use of sountain goate. Cosem Ln ohe
Atudy ares utlliezed lover elevacions sed mors southerly exposures, which wers gensrally more anow-
free, during 1974 and 1973 than during 197) when smov deptha wers belov average. Ooats in the
Sapphire Mountains, 23ks sast of the Siccerrcoes, likevise sought lower elevations during the
aavera wincer of 197F thon during 1970 (Ridesut 1974). Similarly, Wielford (1973} found char

goats ln Alanks vintersd sbove cisbarliine on windswept ridges. when their subalpine wintsr range
af the following mild wincer Secama ladan with &0 - 90cs of 1:;.'|.ntld RO

Wichin thelr 1975 wister renge. goats generally aveldsd aress of qhq:-t-dnn snew uslass it
#gparted thelr velght. Kelsall (196%) and Gilhers et al. (1970) foumd that movemence of mooss

(hlens alees), and white-tailed (Odocoilsus virginianue) and muls desr seod leiE ¥
nevervly restricted by woow which exceeded twn thirds of chest heighe. %"}‘ﬁ?ﬁ S

expanditutiés are high during travel and feeding becauss movements are cmborsome and snimals mest
pau for herhaveous formpe. Celue (LOT1:26626H) felt Ehat paklng frequoncies of Srone's whesp
(Ovis dalll srongl] ssd mountain goats reflected the relative effort being expended. He sleerved
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chat both poving {reguescy and nusber of acracchas per bewt increbssd wich snow depch. Elcher

oni or both af the tvd sost frequenced vegetative underdcory types, bhumchgrans and dcattorsd herh,
grev on gll seven terrain types om winter ranges. Yer teo of thowe terTadn typen, clifis wigh
prominenc Dedges and cliffs withour prominenc ledgen, resalved over 70 pacecenc of all geat waa.

In the Bittecroot Hdunteine, cliff ledges supporred considerable [orage, provided peccre Badsicas,
and shed wnow mors resdily chan ocher tercain types. Parklaond colluvisl slopes recalved Baavy

use only in fall and early vinter chen smow vay Eluffy, and eamily blown off thar cerrain Cypd.
Thus, winter habitat use wvas Concentrated om tarrain Eypes with shallow snow and szcessible forage.
During wintera of halev mormal snov accemulationd, vegetatlon gospoaition, biosans, mndfor palac=
abiliey may play a larger rale (n bablital ase.

The stmllscity [+ slevetlods, slopes, exposures, and terrain typos chomen for both feeding
amdd hedd ing, suggeats that thesz activiciss wers aynchrosized on che sase topographic Llocaciomas
o comnserve enargy. In sapy cases during the vinter pordod of 1974 and [973, feeding bouta ceased
o goacs redchod priss beddimg sites. Toogham (1975) hypocsemized char che lov reproductive
suctass of nanmies in the Yallova Hountalas resulced from the inadequacy of winper ramge. He
obperved Ehat goats trovelled twies dally batwean temoved fesding and Bedding altes s that thase
cravels sdverssly sffecced gravid fesalas.

The variable effecta of bhardaasn and dennicy as well as depch of enow oo habicar use were
Cirpe0 T Eind for sooss [(Peek 1971) and varfous mosesls of Russis {Pormagoy L04AY. Soow which Lo dunss
andfor crusted, but Incapable of supporcing an anlmal's fook load. poses chvicus feeding and
locomotional difficulcles for wegulates. MNessurementw of thess snov characteriscics were not
obtalned during this stedy, Hovever, Cilbere gf al- (1970) demsnscraced the efféctivensss of smow
depth in altering the monchly and anousl discribucion of mile desr on mcuntalnous winber remge.
Anmunl snow depchs affeceed dlaeributiom and aise of winter range occupled by stuntalo gowts dn
the Bictarroot Mountalss. Durlng the winter peclcd af 1973, the Fred Borr becd explodced a variscy
of habitatsa. Of the 77 groogs fecorded (rom January throegh Hay, oo cwo wers ar che game locarion.
Buring the succémling two yesrs, the herd occcopied 25 percenc sore lissar winter range. Sightings
wertey clusped on more snowe=fres cLIff sreas,

The wxplanstion to this relsces o the social incersctions of goats in che study dréa. Op
winter ramges, mall groups sppeared to be selsctively adaptive wimced

1] The brokem nature of wister habltst snd dispermed food bans favorsd
sl foraging groups.  Evenly discribuced small groups saxisised
use of mvailable food while reducing incraspesilic competition and
cha pocencial for degradacion of ssall arean,

I) Lowwr rates of agression in small groups promoted Individual cos-
servation of snergy under sdverse conditisns.

¥ larga greups would Likely dnerease the potentinl for sccidencs
résulting from crowling on narcow cLiff ledgow.

Buring winters with desp and persiscent anou, ss im 1974 and 1973, heightened incrampesific
competition for feeding sices probably roduced group stability. Meap group size declined. With
lean anow-fres habitar seallible on the sastern 3 km, groups typleally comprised of ond to Three
antzals saploitsd all relacively spov=froe pacches along &4 grester length of wiatar ramge.

Apparencly different social atrategled have svolved Ln ather goat populacions. Caseheer gf al-
(1950) ceporoed that goats In the Bed Butte ares of Montasa ranged in large groeps iiring winter,
lla falt this wid sdvisbagesss Ui desp snow as the goats developsd well-crodden crails betwien
Bcattersd dpem avess of avallable feed, Chadwick (1973} reporced group sizes sveraging thrae o
wlx anlsals in the Little Creek drodmege of Mosrsms. There, 1.5 ks of windbliown ridgeTopa con—
stituted the primacy wincer rasge for 17 sountain goots. Groups overaging mix 2o =even animala
im January and Febfuary oscupied the Mt. Wardle winter range in Kootenay Mational Park (Holroyd
L#67), DeBock (1970) found that frem January to May In Kootenay Park, AM groups averaged about
three goats, and female-youug groups averaged over nine. Reporting on an Introdvced popalarion
el goatw in the Crazy Moumtalns of Mentans, Lentfes (1955) noted that growp sizes wore lérger
during winter than simmer ar fall, bul gave oo fdigures. Fows (1362} reporced group slses averags
ing 3.0 For Juns, Migust, and Septesber, and 4.5 for July in the Crazy Mountsine. Saynders (L9533
regarded windwwept ridgetops and slopes as isporrsnt winter habicat for gosts in the Crasy Mountalna.
ALY four of chedn gost popilacions inhabit winter ranges less brokesn tham these Ln the Blotsrrost
Mouncalne. Windilowi slopes or ridgetops provids relacively large pacohes of habibak ovec which
grovps of fibe or sim goats con eapily fead without directly compeétipg with one snother. Intra=
proup agonistic behavior does sot jecpardize the lives of group mesbers as IE say oo atesp cliffg.
Such cliffs characcorised goat winter ranges L the MlCtercoota, and along the Salmon Eiver
(Bramdborg L1953) and Lemhil Ramge (Kuek 19030 af ldako where groop mizes averaged 3.3 amd 1.0,
reapectively. The nature of swallabls habicar apparently dictates winter socinl scrategles,
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Hincers with deep and parplatent snpw weuld fuarchar EREOUFAER Erouping o8 ranges sharaskerizgd
“ windblown alopan and lﬁﬂﬂﬂ as goats becoma l“"l'll‘.ll“ &n lags Tangs. Ghata in Bandl Maciooal
Park formsd larger groups during poriod of desy wintar anow (Pecscz 1971).

The distribution of AMa wak sore warlable betuesn yaaTe thon that of AFa. My sbessvatises
conour with Ehoad of Gelss (1964%) and Chadwick (L97)) chac cuceide The mub, AFs are accially
doslpant to ather clasdes and that AMa aré subordinace co all otléra. In Feed Burr Canyom, AFa
macensfully exploleisd optisal winter babicat, Tn particular, AFa seopolleed favorable clLils
without promiment ledges. AMs pemerally svolded thoss sreas sccupled by other goats, especlally
AFn. Galst [I9T1:257=060) obsarved thar Scone's sheep raos were sore solicary in wincer than
other sessoms, amnd reduced podiul scedwity chen. He felt chin reduced wnergy expenditures. Ouring
winter LO9T4, AF snd AM groups wverg segregated easc-west on vinter ronge, But In 1973, linsar weg-
regacion was nof Apparant. Inacasd, AMa used suboprimal habicar om cha saacarn & k= of wincar
cangé. Lowsr hard danaity and reduced likelihosd of confrontations with othar groups say have
peralited the chanped dintribublon of s In 1975, Dedock (1970}, Chadwick (L9723}, and Ridecut
(1974} acbsarved AHs cccupying winter areas periphecal to APs dod subadults.

This discribucion of hierarchical groups may be svolutiomarily eelective in saintaining herd
nusbers. If AFy survive the winter pericd spd are healthy (n spring. thelr changes of producing
visble offppring incresse. Edwatd (1936) linked declimess in Canedisn goac populacions during &he
aid-1940's eo harch wvincars wich excasaive Enowfall. The reprodocclve cace of che Prad Burr hard
during L37) excosded cthe rate following the winters of 1976 and 1975 (dadkh L976). In addition,
it seems reasonshla chat Ex, which follow chelr mannies for the first tem or eleven montha of 1ife,
wouild experionce higher winter sscwival in relatively snow=fcee habltag. Avoldance of AFs by AMw
limirn forage competition between those classes and dimindshes nonessencial srergy sxpendicures
in tha form of sgoniscic behawior. Alchough AMs gesetally cespoead subalssively ta AFs, thalr
reluctance to awsociace wvith AFs seutralises the potential for injuricous encounters becveen AMs
and AFs and cheir of fupring.
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