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The iofctlal fdea of having a Sysposiua dealing with sountaln geat ecology and mans pesent was
conceived by ssveral sesbers of the Alssks Separceent of Fish and Gems when it becsse clear thatc
foat populstions had declined scacewids. Ac that tles & guescionnaire was sent co 8 wariscy of
ipstitutions and agencies vhere goats occur to determine if there was sufficient imterest to conducc
soch & meeting. The response to Chat questionmalte wes cwervhelming and tha stage wam sat.

Buring the susssr of 1975 the Horthueest Sectlen of The WLldlife Ssclety agoand Eo sponsar the
Sysponies snd the then current President E. Resde Brown, Hashington Dept. of Game, appointed tha
Symponiom Commitces. Or. Richard Mackie, Presidenc of che ¥. W. Saccion dorimg tha Symposium, cook

el challsege from Browm and both provided sonmiderable wepport in the planning stages.

The Sveposium Cosmittes's lnpentisn was to put cogecher a program with a4 resuleimg publicatian
wiich would bring cogether all axiating work being comiucted dan goatd and thus represent the state
of the art, To that eed [ ballieve the Cosslties was succoasful.

The mountain goat fm the last of the Horth kmerican ongulaces to heave its own Symposfiv=. The
informacion concained in this publicacion reflects chat facz. Compiderably sore reseateh is needed
before knoviedge of cthe goat will reach the jevel of chac aztained for ochar 5ig geme specien.

A faw individuala desarva spaclal vecogniticon for theilr efforca fn organiaing and folloviag
through with the Sympoaius. Mr. 0. H. Halladay and his agency. Bricish Colushila Filsh and W1ldllie
Branch, provided conslderable leaderahip and financial aild in belping to amsure che Syoposis='ws
succeas. Mr. Rolf Johnson, Hashington Depc. of Gase, did an sxcellsnc job of canvaasing all of the
Horth Assricsn ssnsgessnt agencies responsible for mountailn goat mansgesent. Mr. Willism Mall,
Alberta Recreagiom, Farks and Wildiife, wap vesponsible for and did sn excallemt job of reccudcing
our senier editor, Dr. Willism Samuel, Universicy of Albarca. Dr. Samual and Mr. Hally Macgrager
(B, €. Fish and Wildlife) had che soat difficult cask of preparisg and assuring that all papera
ware preparsd in a professional sanner sultable for publicaticn. I believe thelr efforta are well
fuprasented. Whatever beneflts and soccesses occurred as a result of the Sypposium should be
attributed to the aforsssncionsd indiwiduals, che Syeposies Cossicces seshers, and the H, H. Ssctionm
of The Wildlife Sociscy. Whatevar ahorccomings socurred are =y responsibilicy.

Harren Ballard, Chairman
Mountals Coat Sysposlus Cosslttes

Tha editors widh to acknowledge the editorisl sssistance of the following indiwfdusin:

M R L L [ folorado Scace Dalversicy
B. E. Samuel - . . . . . . . Wesr Vieglals University
Ll e R v b e o tniversity of Yisconsin

Le G M1 & & 5 i 2 64 a Univarsicy af Albérea
Bi L Bogaind . & = « « « « TYukon Gams Hranoh

0. M. Shacklamon . « « = =« « mivarsity of Britlsh Colishia
Ji B BE@lfom & 5 5 5 & s ¢« Capiddan Wildlife Service

B B Talfer = o oo s s v  Camadian Wildlife Ssreics

Vo Galek « o v o 0 o 5 o« « lniversicy of Calgary

R Jo Bodmon i ic own 2% = & Uadveraicy of Alberea

AT T T A e dlbertn Fiwh asd W11414fs Diviwion

Johe Badley o & ¢ ¢+ & » + « Colorade Goare Univeraity

L A a4 % &+ & Unlversicy of Wisconaln

B g o8 & = & Aricish Columbia Flakh and Wildlifs Brameh

Appreciation s extended to Denise Brownsey, Sandy Andrews, Janet Caseron, and Carolyn Marcin for
trping tha proceedings.
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Section T Statua

DESTRIBUTION, ABUNDAECE AND MANAGEMENT
STATUS DF HOUNTAIN OOATS IN BORTH AMERICA
Eolf L. Johoson

1

Weghington Department of Gass
Oly=pia, Hashingcon 304

Abstrack) The curfént statud of Lhe ssentain gost [(Orsasmesn ssericamial Le Horeh America ia
reviowed asing resulte of guestioopaices seng to sanagessnt agoncies. OFf the nioe United Stetew

and four Camadiam provimces or cerricories wich goats, Bricish Columbis Bas che largsst nacive
populacion. Mowntain goat ramge Including curtent, historlo, sml iacroduced pomilacions is
summariged by saps provided by wildlile biclogists, Census techmigques are described. Mountain
oMt DANAgemant Approachbes are ceviewed and hancing tegulaciona mmmarized. Only mix acaces apd
four provinces have buntable goat populacicons. Goat Bunting regulations have become much mare
rﬂl:ﬂ:i:i in receat years and nearly all sanagésent agesciss have initiated sose type of "permip
anly" ing.

The socuntain gost (Oressnos ssericemis) is found only in northeestern Borth Meerice. Altbough
four subspeciss Ezaricanus, 0. 8. colusbias, O, 8. kincedy, aod ©. 8. missoulae)
were recogoized At one time, Cowan and MeCrory (1970) found no walld reasoma for recognizing sub—
npecles withla Opeasimes «  Alebough subapecles daalgnatlons sccaslonally oceur o the
l.i.l:ll.'ltul.'lz+ most authoricies (Covun, Pers. comm.) do not split the species.

Thin paper is & compendium of reporcs soliciced from all staces; provinces, and terricories
throughout msountain goat Fange. The goat biolepgist from sech of the managesent sgencied was sent
o “statup-mpnegemant cutlime” end cover latter cequasting specific informstiom on mouncaln goat
distribucicn [(both historic and curcent], census techniques, and sanagesent. [ would like co
enpreas my appreciation o ohe fallowing iedividuals who coatributed such Inforsation B0 this paper)
W, Ballard, Alaska) W. Hall, Albereay W. Macgregor. British Colisbiai R. Denoey, Colorvade: L. Kuck,
ldaho; Ry Weckweth, Hontanatp & Tsukssotn, Hevads: ¥. Sioooos, SHortheest Territories; F. EBherc,
Oregon; k. Richardson,; 3ouch Dakora; R. John, Orah; R. Corsl, Wayoming; M. Hoafs, ¥Wukon Territory;
and K. Baksr, Parks Canada_l

DISTRIBUTIOH

Tha histerical eccurtence of mountain gosts of North America doews not differ appreciably from
current discribocion. Mobmecsin goacs were found In sany of cle mocncainoas sreas af western Norch
America from southeastern Alasks to southeentral Waphington in the cosstal ramge and an far south
oy central Idaho in the Aocky Mounceine, The presant discribucicm of mountein goacs (s pressnced
in Figure 1. More speciflic discribucicss are shoun in tha sccompnayisg Atatus reports for asach
province or StEte

British Columbia has mors native goat range tham any obtbher stabe, provinee; or ferrifory and
the Largest populatien of sountaln goats (o the world. &n estilssted 100,000 scuntals goats
inhablted British Columbim in 1%ha (Table 1} prior o recent declines. A program of transplancing
goacs han not yer been iniciated in Sriclsh Colusbis. Currently commideration ls beimg given o Che
possibilicies of rrapeplanting goats ©o adess where they have been sxticpated or barrierw prevented
thelr establishment.

lﬂtmr'- note. Selected specific reporis for some statss, provicces or tercitories,
although not presented at the Sympomium, were subevicesd for poblicaclon. They are fscluded In the
"Stacon" section of chess procesdings.

=|I||H in thess procesdings [(Editar):
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Figure 1. DMaeribution of Meuncalsm Goats in Noroh Asarica.



Table L. A sissary of soungaln geat abundance in Moreh Asecica by stete or province.

Srate ar Estisate of musbate Currenk estimate
Proviace based on past records of neshers
Brivish Columbia 100,000 (1984} 20,000 - §0,000
Alagka o esEimats 15,000 - 25,000
Washington 16,000 (19611 no escimace

Mon Cana no eetimace na eptimata
Tdaha 4. 785 [1955) 2200 - 25060
Yukon Territary no ent imate 1.4040

Alberca no astimate L, 300

Coloraido (incroducad 1948) T

Horthwase Tecriterias 0o edtimaCe &00 +

South Dakota (incrodoced 19246) W00 = L0
Eyoming o estimace L

Kevands (intraducad 1964) 20

Oregon ({ntroduced 195%0) 8 - 30

teah {iacroduced 1967) ne eutimate
Farks Canada 1670 - 1,770

In Alaaka, range of sousntals goats has {ncreassd notthward and inland o che Ohogach, Heeaad,

Wrangell, ansl Talkeetna Moustaine. The goat may also be sxcending ics range into the Alasks Range.
Recent transplints to Kodisk and Saronof Islands have further emtended goat range in Alsska, Hasive
populacions began declining on the Kemai Peninsulas abour 1970, Since chac time, 1t ham bacoss
evident that s stetevide decline ham sccurred. The essimaged curresmt populacion ls between 15,000
apd 13,000 sni=ala (Tabla 1).

The currest distribution of sounteln goat in Washingeon extends throsghour sosc of the naciwe
rangs in the Cascades amnd also occurm in che Olynspic Peninewla and Selkirk Mountainm as a resalt of
transplants. Re=incroduccions co Mownte Sc. Heleas and Mt. Pllebuck restored goots wvhere motive
populacions wers extirpaced. Mowntaln goat traneplants from Alberta and Alsska co the Olympic
Peninauls during the 1910's have substancislly increased goat range in Washingtom. Currenmt
distribution in the Olyspic Feninsuls extends throughout the ésstérn, sountaipovs half of Blympic
Fatfomal Park and sdiscent Mational Forést. Trasaplants of goats to the Selkirk Hountains in
narcheastarn Washington have aleo incresded godt canpe in Washington Stace. Hountaim goar
populacions Ln Haishington have declined somewhat in recent years in che Cascadesn, lut have besi
incraaning on the Olymplc FPeninswula.

Tha diacribution of mountain gest in Moncans hes chapged dramacically mincs iniciacian of a
tronaplanting program im 1941, Getwean 1941 and 1972, a cozal of 194 goata was cransplamted to 14
new argas within the state. Most of the release arens vere Lo isclated scuntain ramgon sast of the
Csncinental Divida. Tha presont ddacributiss of narive goat populations has changed very 1ltile
from hlateric distribution. Omly a few, ssall isolaced aveas once occupied by goars are now
believed ko be extirpated or supporting ressmant populacicss. Thess e=sll herde are currently sor
being hunted. A11 other macive herds sppesr sither stable or are shovieg signe of increasing.
Honcana doss mot eacimate population mmbers, bot racher conduscs surveys to gather Inforsmaticn an
prodection and distrihgtion.

Despicte populaticn declines im ldahs, Ehe present distribution of sentaln goats cesalns
dpnentially the eans & when white sen Clrag settled In tho scete, with cthe excepcion of relacively
tecent introdections that have expanded gost range in Tdaho. Mountain goats have besn successfully
erangplanted Lo the southern shores of Lake Pend Orallla, tha Seven Divils sountain range Ln waat
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ceatral ldaho, and sear Fallsades Reservoir osar the Idaho-Wyoming border. ILdabe is mamagerialiy
dualnated by desr anid alk and st Information an eountaln gaats In ohEained astondarily wvhila
conductlng asrlal surveys for desr or elk:. Curpent populatlos trends e ldabs are down, especlally
in the Zalkirk and Cabdoet Nangus. The total statewide population (s estisated at 2200 ta 2500
Srunrain goacs.

Goat rangew are limited to the southern one~third of the Yukon Territory and thede Tanges are
parginal compared £o goar ranges in Dricish Colesbis and che Alasks panhandle, The largestc goat
populatios in the Yukan Territory Le found in theé recently satablismhed Rluans Hatiosoal Fark. Tha
entimated population Lo this ares La 500 and, saturally, Cthay are profécted. Therse are abaut 300
ochar goats scattered throoghoot the lower one-thicd of the Yokon (s ssall banda. The goat
populacion ln che Yukon,; incloding dlesne Sacional Park, is escimaced ac 1400 apimelisw (Toble 1}.

Riscerie discribovion of =ountain goace in Alberta extecded throughout all wountsin arvas
along cha sass mlops of tha Aocky Mountains from the United States boundsry notth to the Fakema
River. Thair nushars wara thought cé ba i the choumands 4t ona time. FFresently gooce innabic
ahoat 7O pereent af the hlataric range and mesber around 1100 (Table 1}. Is 1971, & Eotal of a&ven
goats were cransplanted Eo Shonda Mountalns wast of Mordegg. Ia 1975, two kide wate obssrved, ai
gpparsntly cha transplanc fow besn succesafol, at least initdally. Abowt half of the goac
population in Alberca im hunted spd the other half totally procected. The pressnt scacos of the
Earvested populatiom appears ©o be static with litetle or po grovth rilln‘ placa. The gant
populacions in cloasd araas are imcceaning.

Hountaln Zasts have sever occurtod faturally In Colarado) howewer, soms mils—ldentified sight-
ings hawve been reported: Colorado has had a very successful transplane program begloning In 19&8.
& coesd of 13 rronalocacions fnvolwing &4 goats has been responsible for Colorado®s currenc goat
populacion of 575 anisels (Table 1}. The ssuree of chess goacs wos Monrane, Tdabo, Sourh Dakors,
Ericish Columbia, and sleevhere in Colorvade.

Mountaln goatd wera Intccduced incs tha Black Nilla of Ssuth Daketa da 1924 from Albarea.
Canada (Michardson, [9T1). The estlpated pepulation af 300 to L00 snlsals bas ressined sbable for
cthe lasr 20 yearw (Richardsen op. E'.-E--"-

Hountaln goats are noc pacles o Oregon, but have besn tramsplasnced to che Esgle Cap Wildernsan
in the Hallows Meuntains amd Tonmer Butte ares in the Coluwbia Corge. In the mid 1960's, goat
nimbars peaked in che Eagla Cap Wildarnass abouz fifcesn years after incrodustion. Low production
o suevival from L1967 throwgh 1969 redulted In a decline, and nushers since 1971 have remained
meable at betwesn 25 and 10 goatm. Tha status of the Tanoer Butte populatlon resains uscertalin.

Geat populacions within Harioosl Farks in wescorn Caneda are am followm:

L. Jaspur Hetiomal Pack SO0 = &00
L. HBanff Racfonal Park 509
Y. Yoho Matdonal Mark g
4. lMoorsmay Harional Park 204
5. Gagercon Lakes Mazicmal Park 104

. Mr. Revelatoke/Clacier Macional Parks 70
1.670 = L, 770
These popularions are aacive, relacively scable, and mon=lmmeed excepr ap Park borders.

Moumtain goats wers teampplanted to Utah tn L987. The reledse ared wan in the Yasstch
Hountaina immsdiscaly esst of Saic Lake City, and the total populstion in the scace im wciil
sonfined to this area. Gaacs vere found far the Plrat cise last vear asd their current populariss
e wnkmosm.

In Wyoming; & winter populacion of 70 sowncain goatw inhabic the morchwescern parc of che
state. HEecenr crends have heen coswards & alight (nereass ln goat noeshers.

Hountaln Eoaty aTe not mative to Novada, but wvere inccoduced to the Ruby Hountaioe im 196,
Hased on random sigheings and sceamicnal asrial csnsus, the mscuntain goat appears Lo have becoma
entabliahed at low Ievela. The current mountsln godt population (s eatimated at 10 anisals.

The Sortheeat Terrictories has only sparssly populaced gost habitac. The best goat habltae is
in the ssuthvest corner of the province oo both sides of the Upper Flat River. There probably are



no sore tham 400 goats im this racher lacge aren, bur a few sxcend farther north.

CESSUS TECHNIOUES

Host of the states and provinces survey Chelr gosr pofulaciens with filsed-wing afrorafe,
belicoprer, or boch. The Yokom Terricory cooduccs asrial survers io both winter and susnet, telying
om sumser sutveys Ffor classificatlion asd wincer surveys for determiming wincer range. The staces and
provigees with spnusl wmmer socveys arel  Alaska, Hontama, che Yukon Terrizory, alberza, Colorsdo,
and Ovegon. Only idahe, Parks Canads, snd British Columbia comduct an serial population survey inm
the winter.

In recent yesdrs, [dabo, Albectd. Colorada, the Yukon Territory, asd Sricidh Colusbla have
copfducced sariml surveys by hellcopter. Alaska spd Hontmna bhove used helicopber surveys to &
limited extene. Classificacion counts from helicoprer are cotmidersd rellable ln the Yukon
Tetritory. but unmatisfsctory In Montana. Classificarien by sost sgenciles Ls limiced to the racio
of kide:100 older goats. Octher provinces and scated (swch se Saehingten) conduct snnual grousd sur-
vays, but rely oo serial surveys on an irregular schedule. Cround surveys have beem used €0 a
limiced extent in Alasks, but have provided sare accurats age cospomlcion dace chac chat scgulred
feoam T lusd-wing alrverafe.

Erm=comssmpt lve Ues = Hany natlonal and prowincial parks attempt o preserve wilderness tracsa
and provide s place for ocutdoor enthusiasts to observe Eoats im & pristine saccimg. In some pariks,
interpretive hikss and evening srogrima by park rangers provide informatlon an the life hiscary and
acology of mmntals goats to park vidltors. Some dfats and provinclal ssangesent agencies as well
an natiopal foteata provide aress for coadelde wilewing and photography. As human populations
econcipue o sxpand, more and mors srcencion will be given o pop=consusmpcive valuss of souncsfn
goate.

Esogral Hupting Esguistions - in the jast fev years, goot Puntiag has becpome moTe rescricelve
in naarly all agates and provinces. PMost afates and provinces regulaté goat humeing by limicing
the pusher of huntern through persita. These atates and provieces arpel  Waahlogton, HMootana, Tdahs,
Calotada, Albefta, and South Dakota, Both Alusks and Bcitish Columbla Initlated llsited entcy
hanoting in some areas mnd probably will regolsce sore aream by limited entry in the fucore. Omiy
Yokon Territory sed che Horthbwest Terricories have mor initlaced & lisiced eacey ryps of goar
huneing.

Goats of eicher o ard legally cakes in all staces aod previnces axcept in cha Yukon
Tersizory whate nannies with kide ave protected. Oricish Columbia trisd sale—ooly-asasaons, bt
fownd thes unsatlafactory. The atates and provisces which prohlblt the taking of kids through bosa
length regulation are: Washington, Colorsdo, Alberta, snd the Yuken Tercitory, Coapulsory
{owpectiom of hacvest goats by wildlife officials has besn inplesenced in che Yukon Terrdcory,
iricish Colusbia; and in sooe areas of Alselm.

The states and provioces where mountain goats are currently bunted are: Aricisk Colusbia,
Algsin, Wamhimgtom, Montwna, Idsho. Colorsdo, Alberta, tha Tukon Terrizory, Borthwest Terricories,
and South Dakota. Hespeccive harveat are found in Table 2.

Beiviah Colushia has lsplesented sore testrictlve regulations Lo recent ywars includingt
ahortening the lengeh af cthe ssasoni redoction in bag limdce; arem closuces; limfced entcy buncing;
male-poly sessocne, aod i compulsory inspeccion of goats caken. The heg limic s currencly one goat.
feascn length warien {rom 12 days in soss areas to w2l soathe In oo limited entry ocea. Host of
the aress bave A six veek season, Hecause of ghe dilficuley In distinguishing males from females
upder fleld conditiomn, male only sessona have mot Seas aaciafactery. Ia 1976, compulaary
inapeccion was lascituced on sountain goaci wildlife officials now medsure horm lesgths and pull
an iscisor from harvedced goata., The rotal satisatid hirvest has declined fros 2,517 goats In
1965 to 1,037 goats in 1975 (Table 2).

Alanks has also l=plessnted sore restrictive regulations in vecent rears, Seasons and bag
li=ica kave heen rediscind amd other reguistions implemented to better mamnge the rescurce. Humters
con nd loager hunt goate the some day chey fly ince a huntismg ares. Im 1975, che Bap limitc vas
roduced o ome gost and the Eeosl Peninsuls and survounding area ware placed on permit bunting in
1978, Individual aresn are cleasd to huntiag when harveat sscesds 10 percent of the sast Tecast
Eoat survey. Since 1971, Alaska has had a4 "sspdatory” harvest ceport ticket program. Each
succeaaful hunter 1a required to walldate & harvest tlcket gpon killing a goat and return a goat
barveas eport te Alasks Pish and Gase within 15 dayw afcer hacvescing che bag limic. Unsuccessful
hunters are required to complere the report withln 15 doys afeer the clowing date of che sepson.
In seychcentral Alaaka, nll spccessfol hmcers are regquired ro hring chelr peraic wnd t TS
Eo & Fish and Come Deparcment of fice wichin five daya afeer Rilling & goat. At that © wildils



poreoanal will sscimace age and decermise che sex of the animal swd sek hunters guestions reloging
ta their mting succoss,

Table I. A summary of the sountain gosat harvest la Sorth Aserica from 1972 - 1976,

Scare or Frovionce 1 197 1974 1975 1976
Bricish Columbia 1,186 1a&12 axd 1.0%7 A5
Alanka &30 a2 a19 569 391
Hashingren 151 166 7 218 |
Hencana IH 280 304 437 L]
Ldaha 152 128 ) | e 0
Colorads [TET I 12 18 1% k=
g loged
Albarea 15 13 I8 ) a9
Yukon Territory 5k 42 in 25 17
Harthwest Territories {5 = 10 annually by residencs, &6 mco. goacs from 1943 - 1973 by
mon=rasidanca)
South Dmkota seapon 11 —==gangan closad=-- I
eloned

&lncompletes Teturn

all sopntain goat henting in ¥eshiogton occure in gpat monagessnt wnits om & controlled permic
bamin: The goat umit syetem of selocted gecgraphical arens and parsic-oaly Bumting was firac
dovaloped is Washiogeen and in recont years many othar states and provioces have adopted & aimilar
ayates. Anyons With & currest Hashington benting llcense say apply fof & goat persit in &ny one of
the 1l goat sansgesent ualis escept those who have drown a permilt in elcher of the previcus two
years. Although out-of-state residents may apply for a goar parmic in Hashingron, chs reguirssenc
of & curreat Washinmgron huncing licenss 1isics ths numbar of ouc=pf=scace applicacions. The ssuncain
fgoar hmring sesson usually cpems che second weehend of Septesber and lasts mtil the snd of Owtobar.
A bunter can fake only ome goat ond humt only in the gost umdic he or she applisd for im che dravisg.
Houncaln poats of elcher sex vith herns 10sa (4 in.) long or longer cam legally be taken 1o
Washingbon. The stabtewide goat barvedt ls momicored primarily By Lhe goat harvest guestiomnaice
it Lo sach peracn purchaslig @ goat tege Ooe follow=up guestioonaire i sent to those oot
responding to the fnitial guestionnaire. Goar hunters in Samhisgcos hawe renponded sexcrassly wall
o chis guesciomnaire and che recurn has bessn conslatencly about A8 parcent.

Al sountain gost hupting in Sontona 9 adminisceared on & permic and imic bamin. For cha past
several years, season datew have geserzily been from early o mid-September chrough late Novesber.
Tha bag Limiz L4 one goat of sithaer sex per hunter. For the past ssves yaars, males have mads up
45 percent of the harveat] while Wida bave copstifubed cor to two peccent of the kill. Goat henter
sncesss han femalned falrly conslatent for the past 10 yesrs with the soousl k4V] ranging from 47A
po 23s. During thin same 10 year poriod; the mimbar of porsice [sssed scacewide dropped from 1,068
en 347, whdch in consincent with the reduced harvest noted. A tocal of 176 permits wvas lssued for
63 differont areas in 1976. The trend in recent yoars has besn ©o reduce the size of geat units and
increass the musber of unice to disperse buncer pressure in proportion ©o avallabls anisala.

Mountaln goat bunting in Ddabo ia aleo completély on a persit hasls and haa beéen slaca 1966,
Ia 19759, & rvoral of 102 godts was taken In Idabe for & 4O percent honter soccess. Although goats of
either sex and age can be legally taken, sach hongter is mailed fnsrruccioms prior to the sesson
sncouraging che hunter co aweld caking nasnies wich kids. Tdaho wrilizes s voluncary huscer repore
card aysres o decersine ki1l informacion on soungailn gosts. This cepart cerd, sctoched to gach
grat tag, regumsts infarsstion on hereest succass and hmeing sffore.

Colorade regulaces goat huncimg by issulng & limiced mumbar of goat hunging licenses each
year. Slnce goat huntiog sew {niblsted in Colorsdo in 1964, the mmber of licenses la=uwd !
incrasned fros six co S8 In 1976. Colorsdo goar huncers haeve bad en aversge success vace of 30



pateant. Goar Mumters attend hunter-oriestacion achasls and are encouraged to taks SE1liss Tather
than sansles. The harvest has averaged &) parcent billies. A regelacion prohibite Ehe faking of
kids. The prevalesce of wounding loss and Ietetclevable kills fs believed to be so low am to ba
Ingignificant. Mowntain goacw are classsified am & once=in-a=lifercisa trophy snd fururs ssnagesant
rogularicns may reguire a sssdarory check=In of the head snd returs of the questlooanaice.

Those aress open to bunting in Alberua are sicuaged in che norchern percieon of Alberca's goat
range. A coral of 50 goar pearzics was issusd in 1976; I0 goats wers harvestsd (Table 1). The
hanking saason was lisited to the firet two wesks of Qetober. GSipes L5731 when Albacta flrst weni
to & peralt aystes, the harvest has varled fros 11 to 19 snimals. The success rate his ranged From
313 to BS percent. Albecta sets permit quotas at approximacely 10 percenc of che imowm goacs
inhabiring an area. The pressnt level of harvesc wich 58 percenr succesa is sz the five percent
lewnl. Alberes has & 10sm (& In} born rule and & bag lisie of one geat of either sex.

Simee 1965, oaly of mowntain poatd have besn Eakem by non-reésideént Menters Ln the Northeaat
Territorles, Approaisately 5 to 10 goats ace killed by resident mmters annoally. Coata ats
prossntly belng taken as an "incidental® tcophy. Thare {» no lottery for gost pemmits in che
Sorchwest Terrivories. but the holder of & big gase huncing licenss can ke one goar of sither sex

per year.

A & resule of over-harvest of wome goat populacions, hunsing in cha Yukon has becose the moat
rantriceivae of all stacas and provimces. Im 1974, cha Fallewing regulations were implemented:
pratection of Female Roacs accompanded By & kidi protecbion of all goats with a horn length of leds
thas 20em (8 in); reduccion of Che henting season o one sooth (Septesber). andi scbelssion of all
bheads of goata taken to the Gese Braoch for imepoction end messuriog. As & result of thess
regulacioos, the anmal harvest during the past three years has bess less than 30 parcenc of whar it
had besn during the aarly 1870's {cabls 2}. Prior co 1974, the sem vatio of the harvest use around
/30, while during the past three years, Lt hos been 65/13 in faver of billies. Although che Yukon
doss oot have a permit syetem; son-rasident huncers can hust only with & Tegietered outficcar.
Puring 1973, the succees race vas only alx parcest for aon-resldents.

E = Althowgh mo dlngle ssnogesent problem is wmiversal o all scates and
provinces with sountain goatw, most mnagessnt agenciea sxpressed concern with! accssaabilicy,
haraassant, and habicar destruction as a tesult of @ spreading petwork of roads apsociated with
logging snd mining. Accessability has been a probles inm many areas becouss nev toods In poac
habitat concontrates goat hunting, leading to over-narvest in localized aress. Logeing and sining
acrivivien tend o harses goats. The result L8 & movement avay from craditional ranges. GSErip-
mining and logging have contributed to Habliear dsatructloan. The lspact af thede activltles has not
yob besn Fully evaluated: Plre suppresslen in goat range has also heen implicaced in habitac
deterioration and a reduction 4in carrying cepacicy. Moso staces and provinces {ndioaced they lacked
good informacion oo scuntaidn goat population dysasics as well a8 sovesent and migration pacterns.
Hopefully this paper fulfilla ane of the obhjectives of this wympomius; chat is, o coilace soms
hasiz information on gosts from sany sress »o chae all seaces and provisses ssuld Better miBage

thelr respective goat populatgicnm.
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Millar (L915), whila conducting & federmlly cosmimsicned big game survey along the sasc slopes
of the Rockies, stated that the goat was "swarywhers prasent along the East alops in nushera that it
would be difficolt to estimate, but cartainly well wp In the thoussnda™. When vou couple this
rafsrence and che review of bighorn sheep in the Cansdisn Rockies by Stelfox (1971}, it {s swident
thar goat popilacions Jid por greacly decline (n cthe lace sightesn amd sarly ninecesn bendreds as
did the sheep and elk populstions, Seelfox staced that during the pericd L8860 to L%L5 sheep numbers
daclingd frem in excess of 10.000 anisals ©o pbour 1,500 animals. Elk nusbers decteased [ro= 2
population &n the thousasds to a 1915 pepulation of not sové than 165 (Hillaw &p. 5!_.:__.:|. Tha
primary causes of this great redweécion in abeop asd ell susbera was the indiscriminate Bembing. with
firearas,: by tesident indiane. explorecs. siners: railway bolldecs and sectlers (Dumodwllieg ot al.
15733 .

The souncaln goat was soc part of chis saesive harvesc. Millar (op. eie.) scmred char "che
comparative romotoness of ite range, the worthivssnoss af 1w hides, t emall ssceem In which iE
is hald sither am 8 Erophy or aw & source of menc, &nd the abusdance hitherto. of other more
denirable and sore sasily obcaimed big game hava all accribuced to save the goar Erom che rapid
decling In msbers bafallen soat of the othar hig gass of che Roelisa™.

Bant = Tha firet hinting season vas legislated under the 1907 Albherta Game Act;
mu‘l‘ﬁ'ﬁ"ﬁ in the fall of 1909, rusning from Sepresber 1 o October 14 (Table 1). Iz wan
an gither sex seasom with oo restriceicens on age or size. The entire provinge vas open and ten
grace could be taken. The season wny oxbended to seven waeks in 1717, Ia 1911 eely ani=als cover
ona yoar of age or wich & =indsus horm lengeh of lOcm (4 in) were legal gasa.

Mapy chapges vers laplésented beginning (o 1907 (Table 2)i soat were cancermed with opeaing
and cloming of special arsss and zones and season opening dates. The seaxon was reduoced to s 13
day for sosr of che goat hunciog arsas fn 1968, with che Willmore Arass shosm fn Fig. 1 am che ooly
arow open to goat lamting im 19488, This constituted & silseable reduction in the ssount of area
span for huneing. A complete provipeinl zlosure was asnsceed im 1970 sgnd ressined chis way uncil
1572 vhan ene ares was tetpened for twe weaks with 75 pammita balag laaved. Trem 1973 te LU7E sha
nmdiar of parmits faswesd annually waas 50.

Hanting Preseure aod Sise of Harvest = Non=-residents were the principal hunter of mountain
goacs in tha prowince from 1909 co 1949 (Quasdviisg sE al. 1973). This was mainly due to the face
that goar populaticss wers lnacessaible to resldents. Alss, reaidents 404 mor yalus the gasr sicher
a8 & EFOPRY OF & source of maar. Goat honting wae probably oot excessive except in localized arean
close to settlemente during this tiss. The sverage anmual reported goar kill becwesn 1907 and 1924
wap &%z o high of 61 wane harvested im 1910 ond & low of 24 in 1914, Harvestc figurss for tha vears
of 1924 o 1949 ara nodt availabla.

Tha post-1930 partiod pav an incressdd hunting imtereat and reselting Intenalve 1-“1.*1“'; af all
provincial gost populatioms. As estisated total of 3,251 godts were harvested from 18990 co 1972,
with the greatest yearly harvest cccurting from 1956 to 1964 (Table 3). Thers was 3 scesdy decline
in the nmmber of goats harvested botwwan 1967 (134 goacs) and 1969 (34 gosce).

Parmic bumelag asd shor: sassond has rodulted in a4 arabilised haevedt aince 1972 (Table 43.

1“1“["- nete. Faper nat part of Sveposium.



Tablae 1.

A susmary of henting seaspons for sountain goats of Alberta, 1907 = |84,

Year Spanon Opaslng Hisher of Days Bag Beatrictiona
§ Closing Dates Open o Huncing Limic

1907 - 1904 o opEm sanson

909 - 1911 Bapr. 1 - Dec. 16 L 2

1812 Bapr. 1 = Occ. 14 17 r i

1913 = 1916 Bapr. | = der. 14 i1 i

1917 = 1918 sapr. 1 = Qek. 14 37 2

1919 fapr. 1| - Ber. 1 53 2

1930 Sepr. 1 = ez A 52 b

1931 - 1923 Bepe. 1 = Oee. 1 53 ] Cvar 1 year of

age or a sislsus

1923 Sepe. 1 - Oee. 10 L 1 ::r:.ﬂti (& Ln}

1924 = 1925 Sept. 1 = Oct. N 1 1

L8 = 1529 Sspr. 1 = Oecc. M 51 1

1930 = 1931 Sepe. 1 - Oge. N1 L3 ] 1

1912 Sapt. 1 - Det. M 52 1

1933 Sapt. 1 = fct. 31 3 1

1934 fepr. 1 - Der, M n 1

L33 “pr. 2 - Gox. 21 5 2

1936 Gept. 1 - Oet. ) 53 2

1937 Sepr. 1 = Der. 30 32 2

1938 fepr. 1 = Oor. 0 52 2

1939 dape. 1 - Oeras 1L = 1

1940 Sept. 2 = Oct. 3 32 1

1841 - F942 Sepr. 1 = Oec. 11 33 1

1643 Sepr. 1 - Oce. 30 52 i

1944 - 1343 Sept. 1 - Dat. I1 a2 |

b Bepts § = Ocks 31 5t ¥

1047 Sept. 1 = Oce. 31 53 1

1948 Sept. 1 - Oet. M0 52 1

Lasn Bept. 13— Oct. 15 27




Table 2. A simmary of hsmbing seasonsd for soustaiy goats of Alberta, 1950 - 1976.

Year Seawon Opening susber of Days sag Restrictions and Areas Open’
& Cloming Daten Opan te Muncing Limik

1930 Sept. L5 - Ost. 3 Ak 1 Entlrs Proviace Dpen

1931 fapt. L = D=z 13 m i

1932 = 1953 Bapt. 1 = Qet. 13 b 1

LB54 fape. L - Dee. 20 52 L

1935 Sapt. I - Bet. M 52 L

18546 Bapt. 1 = Oar. 13 a7 1

1957 Sept. 1 - et. 1L 33 L Zons 8 Closed

19587 Bepl. | - Det. U b | 1 Special Areas 1, 2, 1
Sapt. 1 = Dct. 30 52 L Souath of the Bow
Sepr. I = Oct. 18 &2 L forch of cha Bow

1959 Sape. | = Qet. )l il 1 Spacial Areas 1, 1, 3
Sapr. 1 = Det. LF &) i Zones 1 - 18

] Bept. 1 — Oek. IV il 1 Lonés 1-8, 11-15 & Special Areas
Sapt. 1 = Dek. 22 L5 1 Zonea 9 & 10

1846l Sapc. | - Gez. 18 0 1 Zonea 1-8, 13-1% & Spacial Areas
Sapt. | = Oat. 31 44 i fones 9 & 10

1962 Sspt. 1 - Dem. 1l 52 1 Zonea 1-8, 1I-15 & Special Arass
Bapt. 1 = Oeci. IO &3 L Zenes 9 & 10

1943 duig. 31 = Now. 2 55 1 fones 12=13% & Specisl Areas
dug- 31 - dex. 16 i3 i Zones 1-18

L4 Fapt. 1 = 0er. JL 12 i S0 = 444

1565 Sept. | - Oet. 10 52 1 Ba0d - L44

1584 Sapt: 1 = Now. 30 78 1 5400 = a4l (54dd Closed)
Sopr. 1 = Oex. M 50 1 8400 = &30

LB6T SapE. 1 - dwe. IJL il i Sa00 - 438, 5440 B ba3

1564 hug. 31 - oec. 3 53 i BLid, 42 & 410
Bopts Il = Dck: 5 13 1 5417 = 438 & 3408

lHﬂa fapr. Il - Oex. I8 p | 1 Will=ors Specisl Area Only

1910 - 1571 Seagom Closed

lﬂ-'ﬂ* k. 2 = Oet. 15 ik i Parvion of B412

1!1]’ Oet s 3 = Deks 13 13 i To be takes in area of

descination

174 Sepe. 30 = Oex. 12 13 i

l.‘l?.ll Sapt. 1% = Qer. Ll 13 1 Coapuleory Esgistracion

1974 Rapt. 27 —.Dek. 9 13 1

1[“ over ans year of age or & =minloum of L0-am (4 ia) horne restrictios waas In affec: for che encire
:_Plrl.lip Also beglnning in 19357, W.H.U. 5410 was open o bow huntlog.
glons and arrou hunting saly was Inicisce® in Zows 3.
Sunday humbing In the groan arses sas inltinted.
e 1971 peanon was 5 parmic ssason and @ cocal of T3 permice wan Lewwed.
11.'I'|l 1973=74 seazons = M) permite wvere Lewoed. {'111- 181316 seanoms = 4% permitn were Lssved.
10



Table 3. The estisaced mountain goat harvest for Alberta, 1930 = 1974,

son son Total
Tear Renidant Hesident Resident Estimated

Canadian Alisn Kill
1950 130 - - 150
1951 0 - - L
1832 b1 1 &0 a2
185) T - &0 110
1938 1 - ik 147
1955 T - LT 128
1954 150 3 20 211
1937 .5 (44.9) {116.0)
1954 94480 (40.13 f136.7)
1958 (129.4) (82, 5) (209.9)
1940 {138.9) (88.0) (224.9)
11 114 &5 181
1962 169 2 138
1963 i 123 254
1984 124 a m
1045 98 a6 154
1064 LT 111 193
7 -1 ] 126
1968 a4 s 89
1868 2 » =
1970 = 1971 SEASON CLOSED
1972 22 22
197 14 1
1974 13 13
1973 8 2
1976 9 9
FERTOD
TOTAL 2054 .4 1281.1 ¥335.5

1
Annual reporced poat kill sacimates vere cbtained frem the hunter guestiopnaive returne with fhe

exceptions of the yeara 1957 = 1980 for which kill estimstes ware extrapolated and for the
1967 & 196% for which kill escisates wera chcained from che A=snual Reporen (19468 & 1%70). Figures
for 1972 o 1878 are nor escimates.

LB



Tabla &. Sussary of goat huating seasoms in Albarea, 1972 = 1978,

TEAT S, q[ Farmlea Ho. of lnters Bacceswfal Unguwceesffual Femalis Hilém Sueszess

lwaued Huaneing Buncars Buntars Ellled Eillad Raca
w7l L] ) Iz is 12 i 353
1973 50 1] 14 o T 7 1=
1974 51 n L1 1% L] 7 40T
1875 53 &3 28 15 18 1 LA
1eTE Al hd 29 15 13 L& #3%
TOTAL 280 194 i0s 50 55 51

licenning and Licenns faésa (1909 - 19770 - During che pericd 1909 - 1949, che goaL s Cer Wi i
t-qudrﬁ tr ba lm passesslon ol & resident Big Gamm License of & morr-tesidmt Geoscal Gase Licemsc,
In 1942, che resident Big Game Licemse fee smm 32.00 and the non-resident Geaneral Cene License fem
wng 330.080. This sscicled che holder co take one sals sooptaln sheep, one soentain goat (sales of
female), one deer, one sales soose, one cariboy (male or female), one male elie with head of sight
pointe or over, two male sntelope, and (subject o Sacciom f{c) of che Regulacicme} one Bear of sach
spacien (Alberca Gazecce 1943). Inm 1943, che meaidenc Big Cams Licensa wan increassd from $21.00 to
§3.00 and & non-reaidant Big Game License wan introduced at a fea of §100.00. In 1944, a 525.00
goat poyalty was introduced and was additive to the pon-resident Dig Goms Licensing fes. In 1948,
the Blg OGame Licensd wos [ree of chicge. Royaltles wers resoved In 1950 and the previcus resident
and nop=resident fig Game Licenses were redncroduced. From 1950 to 1953, the goat hunter was
required to e in poaseda lon of a Big Gams License. 1Tn 1933, che Bdg Game License was awmmilable at
a Few of 35.00 for residents, #50.00 for non=resident Canadisns, amd 5100.00 for acp=cesidenc alisns.
In 1958, the resident 2ig Geme Licomee wvas roplaced and the resident goat hunter was requlred to
purchanes & SL0.00 Sheap and Coat Licemmsa. Im 1941, this licemse vas ceplaced by a B7.30 Resident
Coat Licende. Up wneill 1969, the non—resident goat hunter continued to Tequire & Genaral Big Gase
License which pammitted tha Sdking of 4 sheep, antlered gase, and hlack besr in additfon to 4 gaat.
In 1972, permicts were f{msued to residents only and the permlt fes was 510,00 The permlt aml (e
scructurs char was incrodeced ia 197 are =cill balng used.

CURRENT DISTRIBUTIOR

Pressntly an sscisaced populaciom of 1300 goata inhabir about 70 parcent of fts Biscerizal
range (Fig: 1) In Albecta. Approximately 50 percent of this total ace found between 53% — 5490
and 1187 - 1309 {n an ares referced to as the Willmore Pack. Othet concentrations occur in the
Whitegeat and SLffleur Wildernsss areas, sid che Esnsnaakls, Elbow, Sheep aod Highwood rivers
drainages (Fig. 1}. Other tsolsted berds are peattored aloag the sant elopes of che Rockles.

An unsatural o transplant hard s locsced on Shunds Moumtaism east of Nordegg: A& total of
V goats (2 males and 5 femalsa) vas transplanted Suring July and August of 197I. Twa Kide wvarw
observed on Shunda Hountain In 1975 and In 1976 afgmifyiag inltial avccéan of cthis tramsplant.

CENSIFE TECHMIGURS

Cansuning of geat populscions was historically carvied cut with & fixed wing adrcrafc
poncurrent with censusing of msuncaln shaap populacionm. Halleoprer surveys wares initisted in the
late 1960 replacing the fixed wing surveya. Slsce 1972 goat surveys have besn conducted separace
from sheep surveys. These sutweys are condocted doring the Fleat twd weeks of July on & yoarly
bauis in hnced arsas and every chres years in aress closed to huncimg.

Surveve are condocged In ceo ways. Warersheids of sresw closed o huncing are flown ac
pltituder vherohy the aircraftc iz abour half wvay betusen the top of the sountain and cres line and
far snough swvay [rom che sounceis to give survey crews a good viev of the entire area. Hounmtain
rangas are surveysd in a clockwisa divection giving cotal coverage of che area, When goats are
aighted chey are clamaified aa adules (one year and older] ot kids. The ascond method sempleved Ln
tha honmted aream and is similsr to the [iret except that the classification Is carried owk From che
ground. Ypom sighting a herd of goats the crew is dropped off and with the afd of spotting mcopes,

elassify the snimals a9 to wdulte, vearlings and kide (Table 3).

LY
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Table 5. Clansificarion of goars within the huntciog sras.

Tear Taarlinga ::ﬂfur :::' :::I- vict Total W;:w ﬂif‘w
1874 20 54 21 53 131 il 5. 34 9.75
1975 &7 A 37 108 % 133 3.5 10. 58
1974 34 &3 1 15 1l s 17.39 21,65
1573 8 1 13 187 169 11408

'm.ul,u-ltl.ﬂ sdulew
Inm: of kide per bundred goato

ALl goas surveye are dons ac presant during che susser momchs becauss of chaarviog difficulsiam
is Ebe winter. The reassn For thia Ls chaf goata occupy the more apem alplne maadows during summer.

MANAGEMENT

Bon=tunted populagions = Attempts are sade to ecollect the folloving data from goat populations
iz areas clossd co humeisg: populacion decreass oF Increass; sax racie of young to adults, and
expanaion imtd aurcoundimg aress. Mumbher of goats in thess areas is curreatly sstimated at 600.
Most godats In sen—buatlsg areas ace found In recreational arcas of relagively high human uen.

Tunced lations = Thoss arems open co hoocing sre sicuated in the sortherm portiom of
.ﬂ.hﬂ:.l.ll EoAL ranga Hi.- 1}:. The ares han bees divided into wizx poses using locacioma of imdividusl
herds and drainege system d8 a base. A total of 30 permits im allocted for an sither sex, one

animal ssason which taies place during che firsc owo weseks of Qocober each year. The barvesc has
varisd from 11 =o I alscs 1972, while the auccedn tate has varied from 13 to 63 percent (Tabla &).

it goal s to harvest outr goats et & cate Bot highee thas 10 percent of the kbhown mmsber of
goats in any given rope. Ouor present level of harvest (1972 = T6) is five percent, which say be a
more raaliscic level in 1ighc of che apparent high race of sorralicy ssong kids and the low recroice
mnl rate.

blems - Managessnt probless as sesn by tha suchor are choeefold: what in the
mortallty rate aseng kide, what {8 the recrultsent rate and vhat are the goat's movement and
aigration patterma? One mist have soss koowledge about all thres problems before good ssnagessmt
can be carcisd out. MHortalicy and recrultesnt races musc be koosm mo tThar harvesc rates do noc
wxceed che saturs] recrultment level. Movement and migration patterna are important when your
managenent plan v based on the nusbar of goacs per drainage system,
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STATUS AMD MAMACEMENT OF THE
MOUMTATH SOAT 1N ALASKA®
Warren Ballard

Game Blelogiat
Aldsks Departsent of Flah and Gans
P 0. Box &7
filacnallen, Alasia 553588

The myyntain goat (Cressnog aseeicanes) ie dlscribocsd along the coasesl ssusntalss of tbhe
Alpaka sainlend from Porcland Camal ia southeascars Alaaks o Cook Inlet in seuthowntral Alasika
(wéa Fig. 1, Johnson, thase procesdingal. Withis recest tlses the goat haw naturally extendsd icm
range parthedrd and laland o the Clugechs Kenal, Wrangell aod Talkescns Souncaims. Sooe evidedce
galatd to ledicits that the goat ham extended (ks distrdbocion lnco che Alasks Range (Klein L9533,
Recant transplanis have furcher excended che goar's diszeibution to Eodiak smd Baramof Islamds
[(Burris and Mefingke 1975},

HISTORY

Mention of che souncain goat and fta utilieatlon can be found in accounts of sscly Alaskan
hisegory. The Tiingle Indlans of woutheastern Alasks were probably the firac bumans to have regular
contact with this species In Alaska. De Laduna (1572} docussnted the imporcapce of the goat o chis
trlbe for both ceremonial and orpamsncal purposes. Exssple inciuded che use of che hair for
blanksrs, ose of che far for perfuse, and sost lmporcancly, ocilizacion of che meat for sunténasos.
In addicion, goats were aloo sold, s evidenced by the sccount of Tickoanew in Erause (1956 which
refers to the selling of 1,774 goats to the Rusaians at the marker In Bltha, Alaska during the
winter of 18&1.

The sountain goat was often referced to by early explorers. Tnicially, various accounte
refarcead to the species as “white bear" (Cook 1784} or misidestified his s s Dall showp {Gwin
dallly (Seten 1929}, Houncain goacs ware occasionally relied upon for food by those sesking gold
and by enrly Alaskan bosestesdera (Rlein 193] apd Hoore 19488)., Eves todsy the goat occanicnally
mervms an xn Isporcant fFood {rem.

Iatdrent In establishing goat popalaticns on warlous islands began wvacly in the esmcucy (Elkina
and Nelaon 1958, The firet ceapsplant cocurred in 1933 vhen 18 snimals wers soved ftom Tracy Arm
mn the southeast sainland to Esrenof Island (Burris end HekKaighe 1973). The population expandasd
rupldly aod by 1909 the firsr huncing season was iniciated. Gince that cime the population han
Incromnod to approxisacely 200 co 300 animale alloving an annual harvest of 20 to 30 (Burcis and
Meknighe op. 2ig.]). Goat cransplants to both Kodiak spd Chichagof 1slaoods wers sccempred inm che
aarly 1950°#] hovever, apparently enly the Endiak transplant wes succsanful ss Departasst blolegists
have been usable to locate goats on Ohichagof Taland (Burris and Mokmight op. eit.).

CENSOSTHG

Frior to statehood in 1939 mansgement of the mousctaln goat wis under the jurisdiction of the
United Scaten Territorial Covermnaent, Alasks (ise Cosmisaion. Before statebood goats wers conmussd
#aly o8 & highly irTegular baala with the use of fixed=wing sircraft. Ac char ciee gost populotions
uerd probably usder no appreclable buncing pressure and public reports iodicated they wore present
in almmlant musbers (Mercism 159840), thus roucins censusing wis probably unBeCESEATY.

Regular consuming of spuntain goots from [imed-wing sirerafe wan iniviated im 1959 (Merrias
I940). Sipce that cime moch of the goat's ramge In Alanks has bestn censused at least oncwm.
have traditionally been conduceed with the une of sither Piper (PA - 18) suparcobs or Cessna 180's
from lage July through Septesber. Soms of the problems associaced with ssch surveys and che
rasulting data ars discusssd ©n Appendix 1. Even wich chese probless, howsver, the mirvey data

llilm'l"l note. Faper oot parc of Svepoafuw.
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gallectnd mince 1939 appear to provide tremds to population abundance. Data collected from the
aurveys indicate chat stacewidspopulacions reasimed fairly scable up ce 1970 vhan declines were
first notlesd on che Esnal Penimaula. [E I8 mocewsrthy chat che firat signs of declime occurred in
areas where goats ovatlappéd reange with Dall shesp: However, thess drean alas recelved the grsatear
huncing pressurs. EFarly in the 1970's {t becaome svident chat populations had declined statesdide.
The stacewide decline vas suspecied fo be the resialt of severs winters.

In recent yaars Balisopeacs have Bees usad ©0 consus goats on on experisental basls. HResults
af these surveys have varied from good (Appendin 1) co rvachar poor councs (Didrizkson. pace. =omm. ).
Even if Ffitere atudles ladleats desirable results fros halicopter surveys LE ia doubtful thae thair
use would become widespresd dwe to the high cost lovelwed with censuslag relatively large arean.

Grognd sutweys have besn utilised o s lisiced sxcenc to supplesenc daca obcained from serisl
councs {(unpubl., aod Ssith, perw. comm.). Such surveys have provided higher coumts and probably
maTa BCCUrata Aga compomition daca chan thosd scqulred wicth fized-wing airverafe, Buc only for
relacively snall areas [snpubl.). To date. manpower and funding limitacions have precluded thelr
widespread application. Bodever, a8 hsating preddure {serdases and sore definielvs papulation data
are nesded, thelr use will probably Iocdeass.

Based upon aerial survey daga (McEnighe 1976) ic is sscimaced char dlamis's currenc goac
population is boetveen 15,000 snd 15,000 amimale. Appromisavely 5,000 of thar toral hes actually

bosn counced by fiwed-wing aiverafc (Mefnight op. giE.).

HASAGEHERT

Alswin"s mporc hunting ssasoos and bag limice are decermined ammaally by the Board of Gane
gach spring on the basis of zurrent harves: amd goat populacion staciscies s collected by che
Dapart=ent. Regulations are potabliuhed on a geme managessent unit (GMU) basis, There are 16 unita
in Alaaka, some of which ave divided ince subunics. Howntain goacs oceur in 11 of chesa =nica
{Fig. L}.

A review of Maska goat honting seasons and bag limits from 1925 through 1952 is contalned in
Kluin (1933:10%). During tha 19%) s and 1960°s seasons and bag limits fluccusced sosswhat according
ta uaiy gnd subenic bot for che soer pavc they remained fairly liberal. Beginning in che sarly
1970w goat huncing regulotions vere made sarkedly more resteictiven  che Jamuary seamon was
alimimated in 1972; ssasons adjacent ©o popular access esrvidors were shorcensd and mo hencing cha
i day alrbocos whe initlated is 19T4] scatewida bag limie van reduced £o one In 1975: and tha
Kenal Peninsula and surresding area were placed on perslt huatiag e 1974,

Frior oo 1972 che Deparreenc assessed spnus] harvescs by coodeccing posc=season huncer incer=
viewn in selocted commmities. Estimated harvests from 1962 wneil 1972 appeared relacively conztant
At hatvmen 300 and 600 ampually (MeEnighe 1973). Bagisming with the 1972 seseon, anoual harvents
wvara afcimatsd by recurna from a4 “sanditory” harvesat report-cicket program. Sased upon &0 Avarage
af 615 goacs dere annueally harvestéd statewlds (Table 10. Fifty-seven percest of this harwst uas
compriead of sale goats. Ao koo percent ves comprised of kids aloes Alaska heting regulaciens
da not testrict age or sex of the barvest. Orippling loss and {rretcievable kills occur bat thels
significance im unknowm.

Moge Wienting offort ham occurred im the readily acceanibls portlons of che goat'"s range
(Hexmight 1978). Atrplanes, boats and higivay wehicles arve the moet populsr modes of transportation
e hunt aress (McEnight op, git.}. In sooe casen &8sy access has mesulced in sxcasafivaly high
harvescs, parcicularly on the Kenai Veninsula vhich 18 connecced ©o matropalitam Anchataga by an
axcannive road sysces.

Al though annial harvests have sppesred to be well within sostained yield levels statedide, In
sone areas harvests have appeared excessive. Emdoccions in ssason length and bag limits hawve
redoced harmsrs o acceprable levels in sosr sltuscions. In some cases, hovever, Lt unn necessary
En placs goat hunting on & pereit basis. Hervests om the Kenal Fesinsuls and surrcunding ares vers
Limiced by closing indiwidual hunt sress when tha kill sxcesded spprowimacaly 10 parcast of the
musbars of goats obearved on Tha most recently conductsd aerial survay.

Thers ls & pauclty of data on total populations. sex snd age composition. crippling losm. and
percent of harvest comprised of kids. Tniciscion of parmic hunts in souchesntral Alasks, howvewsr,
will help o acquire this such nesded Inforsation. A1l sugcessful humters wore required to bring
thair permic and goat horas co & Departsent office within five dayw after killing = gost. AE that
t Department personnel determingd the sex and age of the animal sccording to sethods described by
Brapdborg [(1935). Hemcers vere aeked questcions related to chelr huncing muccess. Coatinuacion af
tha paradc sysces in futute years will hopefully reduce harvests in hoavily hunted areas smf
tedistribote hinting effort Eo othar Iighely huonced arsas. The system will allow flexibilicy in
sanagensnt aod concipue o provide hemcing opportumity in sreas which might othervise be closed if
manaAgnRent Werte on & unll basie.
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Table §. Alasks ssuntaln poat hardeat stacistles derlved from harvest repores, 1970 - 1973,

Harvest Teat

1872-71 197374 197475 197576 1976-77

Tocal mE. goat

husiberat 1,585 1,783 1,571 1,57% i.320
Ho. smccaseful

Bmcers: %6 (35.11) 103 (38.51) 33 (353,41) 561 (36.7%) &3 (33.0%)
o, unduccsBaaful

buntersi 1,030 (64.98) 1,080 (60.6%) $82 (6L .E6X) 933 {&1.1%} B8s (67.0%0
Total me. goas

harvest: B30 Bz a1 b1 1] 436

Males takes: 138 (5331.7X) L7Z (57.56E) ik (35.9%) 129 {57.8%) 247 (36.TL)

Pemales taken: 2193 (44.9%) 130 (40.4X) 260 {42.0%) 232 ([4D.8%) 158 (£3.1%)

Unknovm nex tmbiom g [1.4%) i6 (1.0T) 11 43.1%) B {.L%) 1 {8.2%)
&, harvass

reports iasued: 11. 757 12,87& 11,171 9,761 B, 675
Botwtanding harvest

reporc boldere: 3,123 (24.8E) 1,459 (4T} 3,363 (28.4X) 2,730 (27.4%) 2.379 (29.7E)

Hon-cansusptive use of mouncain geats in Alsoka has sppeared fo incresss in popularicy dn
tecent years. Prisary activicles have been roadside vieviag and photography. The Deparceanc
maintalns several areas which are clossd to poat huncing. Alchough chess areas serve an tha fooal
Fn-!.ut for year-scound non-consosptive e, seal wmieh use ScouTe IR ATeAR SpEn o MEnEing. Hanaye-
ment for nen=consusprive wsers to dote has consisted of providing readside pull-off sreas and
calling actention to the various opportuniriss which are svailable throughout the goat's rangs.
Tucurs mamsgement will probably comslst of regularing sshers of non-conmusptive usérs and providing
incérprecive licersturs. All non-compumptive use managesent s financed through revenves recelved
from the sala of honting licsnsss and nam=resident tags and the Stare’s apporcicsment of Firoman=
Rohercson Funds.

Michin the past decade Alssks's bussn population han grown significantly (Yaokes 1974}, 1In
addition fe lmereamimg hencing pressure, the Incressed bhusen population has resulted in lBcreased
commercial "development” which in many cases could prove detrimental to goat habitat, Currently
large scale plany sce proposed and beimg implessnced for clesar-cor logging In and ddjacent to goat
wister and susser habizae (U.5.0.A. 1973). Moch remains to be learned about che gosc's habicat
requirensntd bafora the impact of land sangesent practices can be predicted. The ispartance of
mature forest Lo gonats is nob yet underatood, but use of this habitat Ls docosented. Relatively
common obmarvations of goatw on salbwacer beachaa (Kleim 1953, enpull.) [(ndiceacw, Ip mEAy Llnetances,
soesmanca of considersble distance theowgh the farest mome. Clear-cut logfing in goac Travel
eorcidors and i or adjacent ©o wintaring aceas say prove detrisental to goat populitions.

Exteanidsn af road syatima through or adiscent to goat habitat could rasule In ar least owo
probless: the blocking of migratfon and/er goat sutomobile emcounters, snd secondly, owerharves:
1f bumtlng Ls nat Elghtly eontrolled or éliminated aletogethar. The lacter smituacion haw resulted
in che closure of at least two areas prior to Tinal road conatructisn in an sfforc oo assess i=pact
{Ballard 1976 and LleBouy, pers. comm,).

Popnibly of greatest importepce to the buscer s the possible loss of large hunting arsas dus
o tha Alssks Native Claiss Ssctlement Act. Federal withdrswmis of 80 million acres, s conaiderable
amounk of which will ba placed in the Hsciomal Park Syscem vhich prohibics huscing, aod noclve
withdrsvala of &0 sillion seres will endocbeedly reduce public humting opporconiciss.

Elein (1953 and Heljord (1971} hewe besn the only bwe lsvestigators o conduct In-depeh
stisdian of the goat im Alanks. Alvhoogh cheir studiss contriboced significant kacwledge about
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certalin Tacets of goak mlm mach resains unknoem. Bettar infermacion on produccivicy, sortality,
babitat fequifesents, Influence of predation, census technigues, sod effects of sporc huscing s
nereded o insure proper managesent of this resowrce.

faping fiacal year 1877 che Department Initisted s long=ters stwdy on goat ecology snd =anage=
sent on the Kenail Penimnsula under the directiom of Me, Lyman Hichole, Come Biologist at Cooper
Landing, Alusia. Resulcs from this scuwdy should sventuslly provide for o mors sound basis upon
which to manage moumtain goats.

Limficed deaca wmeggest, sand mosc Deparosant biologiscs ars of che opinion, char winter wearcher
in the prisary limicing facror om goatr populscions. [In sddicion to limicing forage svailabilizy, lc
i thought that swcessive snow accusulatioms contribote to sortality through avalenches amd acciden-
tai fally. In some porticos of the goat's ramge it i felt thet wolf (Capie lupus} predacion is
bacoming 4n insreasingly algnifleant goac limdeisg faccar (Johnson and Ballard, uspubl.}. Spare
hungiag except in limited, saally acceasibie aveas la thoughtto tesult In an Inalgndflcant asount of
sareality.

Future prospects for the sountain goac in Alasks sppear good. Populagions are expected to
evencaally rebound from thelr corrent low level; houwrer, [luctuwatlons will doubtless eontimise e
ocour. Munter interest and harvest will probably incresse in arcas Boch closed snd openm £o EPGTR
hunting. Research activicies will probably ba significantly intensified in an affort to manage
EGACE oR & BoTa scund mclemtific basis and o more accurately predict che reaults of lapd sanagreast
practices.
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AFFERDIX ©. Censusing of Moyntain Goat from Cessna 180 Adrcrafc and iEelicoprec.

Effective managesent of any wildlife apocies dépends upon Ehe availabilicy, eellability and
walidity af population Indicos. Silace 1950 the Alasks Departmsnt of Fish and Bese has condocted
aerinl surveys of sountain goats (Oressnos _ﬂEmﬂI using fized=wing alccrafc. Sessics of Chess
surveyas have waried greacly in co ra and kid=adult racics during the ssme survey year and
o puman yeirs Chis creating douht an to vhether the data reflect troe populacion trends.

AlEhowEEn eonpidarably literscture exiwce censaTning accaracy and raliability of asrvial cenduBlad.
Few réferences contarning aarial censuaing of sountain goat H"Flﬂl.liﬂl'l.l can he fousd, The purpsns
af this papar 1a Bo Fepoft on goal coumts perforsed from Cassna 1B altceaft and helicopter over
fwo wtwdy arean In Sootheast Alaska. Counts were fnitisted to oeawure deily variation and o docer=
mins problems assoclaced wich much surveys. Counmce wers [ncended co duplicace normal aurveyisg
procedure anil chus o sccespr was mds o control miewey warlables.

During late Jaly and August 197&,. o secles of [lights with a Cossna 180 afrcrafc oo floacs,
one flight with helicopter (Ei{llar 122}, and one ground cownt ware conducced by the sams chisTver
ovar two scudy areas locaced on che lowsr Chilkat Range In Southeast Alaska: Area 1 - William
Meney Mowntaln and Ares } = Endlcote Hlver o Zulliven Niver: Area | encompassed about 41, Yem
while Ares I escompassed about &3.%km?. Vegeration and copography of the study sreas vare sizilsr
o chat dessribed by Falasr (1941).

ALl aorlal surveys were Initlated at the highest point of sach ares: From that point the area
was clecled untll cospletely sufveyed. then the arsa of sesrch was lowsrsd 300 (92m) co 400 [122n)
fesc in altitude and anocher circle begun. Goars were sged as slcher adulr ar kid. T¢ age compoml=
cion was not resdily discernmibhle, the aireraft wan circled over the snimale wneil clsssified to the
sativfaction of the obeerver. Each study ares wns surveyed umtil che obesrver felc sdeguate coverags
had Haem obtalingd:. Dacs on poat mebare and agé compoaltion at sach location were recdrded on
arandard forme and copoagraphis mapa. Presurvey reécorda vers mads on parcéent elavd cover and alr
Eesperabule.

Efforts were made fo duplicace normal surveying procedures which ssenc infciacion amd conelusion
of surveys wers depsndest on the swvailabilicy of plloe, slrceafe snd Flying wesather.

RESULTS

The highewt gost coumi for esch sowdy area was attained vith the helicopeer (Table 1). Downcs
irom a Cesana LHD averaged 66 percest of thoss observed from a helicopter. Total counte from
Coaana 180 rapged fros 10 to 44 goats for Area 1 and 1B to 59 gones for Ares 2. Mean nusber of goocs
ohisrved from Cemana 180 was 36.6 anl 39,8 for Aveas | amd £, cespeccively. Mo significanc
difference botwoen areas for mesn musber of goacs obmarved wan detecced (E=.47, df=12, P> 0.05) evin
ehoogh Area 2 vam larger and sora sisae wvas expandéd murveying it. Also, po aignificant Jdifferences
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batween waclsnces of tha asans wees detected For mmber of adults (P=1.16, dFf=8, P>0.05) and ctotal
nusbarn [!_-!.5!. difwt, P 0.05), hoswever, o significanc difference was dececced for mmbars of kids

(F=9.58, df=f, F<0.00).

Taple 1. Sommary of souncain Eoat Coonce OvEr Dwo srudy areas [n-Southesst Alaakn.

Buzher Humher Eid par
mre Survay  Parcent af of Toral Hianed roed
af Filog Tmiciagion Time in  Clowd Ade Adults Eids Humher Adule
Hurvey  Humber Time Hinuted Cower Tempérsture Observed Observed Observed Eacio

Area 1i Willias Beory Hountain
Treain® 1 13:10 &3 0 50 1 7 36 ] T}
THith p i 13:1% s} Ly '3 m 17 55 [
it 15138 &0 9 13 T & 20 a2.9
BI2-6/ TS 13 1% i 45.%
BTt g 15535 L0 10 50 25 10 15 L L
CY TR 15:38 52 ) 14 15 16 ) 48,0
e/ & 1hi&0 &1 100 &9 i 10 4l 11.3
IJ'HFH-' & 14120 &% o &5 a5 0 s 3.7
B0 4 1 18:38 ") 8 10 1 9 iz 11.3
Aren It Endicott Elver

iz 1 14105 &0 20 5 1 [ 1% B.E
et 2 10:55 75 B &9 &2 19 &1 65,2
s 3 16:15% 54 5 W 17 1 18 5.9
s/ s 16220 30 o 48 3 13 Ak 41.9
ALt & T6: 33 LTy 0 55 &b 15 1] .1
wyn® & 15:15 55 100 52 43 14 57 2.6
I."H.I'Ti'. 4 15:15 b [} a5 ki | & n 4.6
afwrn® 1 19017 L [+ 59 b1 B 37 12.1
:1:.--1- 188

lielicopcar
Faround Coune

Ratiog of tocal nesbars of goats observed [rom Cessna 180 and helicopter murveya bBetusen each
avea Jere tompared with 4 heterogenelty Chilsgguare snalyais. Ha algnlficant difference was detected
TILI.L'?'.HP"‘ 0:05) Indleatlng thak the factors which {nflusoce fluctwsiion in toctal comis were
operating it the sime magnitude on both areas.

Racion of adulze co Kida for sach ares wers also subjected o a hetervgensity Chi-square
snalywis to determine if ratiow {rom Cowsna wurveys were comsistent vegardleas of fluctuacions inm
total mumbgrm, Mo significant differences vera detacted for afther study arss (A1=).81, P.- 0.75 for
Area 1 and XT=4,23, P>0.75 for Avea 2). Howsver, ssamindtion of Table 1 reveals Chat the kid-adilt
racia for the survey condacted I1 July 1974 on Aved I wan totally whnaceepbahle swven though not
statistically sigaificant.
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An attampt was made £o correlace alr cemperature and parcenc clovud cowar with nusbara of goats
asbasrved anch day. Sueh large varfaclona wers present that no significamt (P> 0.05) trenda wara
decected, although this ssy have besn the vesult of ssall sasple size. Gross eanination of
coshined daca for all sorveys dndicsce char mors goars wers ohsarved when clowd cover sxcesdsd 3
paroent.

The relscicnabhip betwesn total goats obegrved verwes initiation tise and surveying tise pet
Ceanna 180D ey for sach aTéa WECE Blec DEsdEsed. No relacionahip vas datectad for indciacion
tine, however, thate appeared o be & relatiosahlp {or smcimt of Else spent derveyiong. Data for
Arma I Indicaced chac am surveying cime incressed the mmbers of cbeerved gosts also Inocreased,
while che reverse wan crus for Area 1; Dees goars wers obmarved as surveying cims increased.

DISCUSS 10N

Reaulets from this atudy Indicate chat total counts from a Casmna 180 during July and August
may not reflect anseal trenda In total msbers o productivity. Counta can omly be conaldarel an
minimms population wvalusen. HManeagesent decimions bamed upon mingle Ceswoa 180 marveym alone must be
viswad with skepcicimm.

Spcoums halicopter survers prodisced both the largest tetal coumts and kid coumts, it sppears
chae Balicopear surveyr may provide mors rellsble populacion scaciscics than Cassns 180 survavs.
Burisg thé helficopter surveys feévaral Eoats were obaerved that vare uwnder a canopy of decidsous
vegetation. They wers sotlced only becavss fhey shock the vegatation as they {led (o the heli=
copter. During Cessna 180 surveys kids often hid wmder sannies but during belicopter survers
nannies were forced to run and thus more kids were observed. The abiiicy o chorooghly search
vagecaced sroas and ger & closer look ar all goscs ohesresd endovhredly produsses sore cosplecs
erunte. Daily wvariatiom assooiated wich such sureeys and cheir effects on goat behavigour have mot
besn determined, chersfoce, the resulcing dacs also should be vimwmd wich coution.

Lovest goat <ounts wvare atthlaed on J1 July 1996, two days after the helicopber surveya were
cnnducted, Although there were no flrs dats Indlcabtlng that helleopler surveys were Lhe chvie of
the low counts, 1t does sppear to be a possibilicy. Hoted resactioms of surveyed goace (Rallard
1573} indicared that goacs respond adverssly ro helfcoprers. Chadwick (1971} reported chac goats
im Honcans appeared o sove out of areas shich recelved frequent helicopier use. Re also staced
that helicopters seem to corrify goate. Concelvably chis fesar could alter goat behavicur for a
paricd af tclos afcer &4 Einglea sncoumcer wich 4 Ralizaptar.

Excapt for one survey, considerably sore Eloe wWes expeoded surveying Arsa 2 than Atea 1 becavss
ic was larger. Evan so. as suTveying time on Arem ¥ locreassed. the nomber of goat cheervacions
increassed; the reverss appeared £o be crue for Arvem 1. Also, kid countm swhibiced mors variscion
for Area I than Area 1. [t was fel: chay st least a porclon of the differences betvesn the resilis
for the tvn areas could be atgributed (o differences in tppography and goat resctions (0 the survey
vehicle. Area 2 had sore reck outcroppimgs with sora pocenctial placen of concenlment cham 4418 Ares
1; tharefors, more murvey fise vesulted in & beftar count. On ARy occaniond, Foata appeardd unaasy
At the sight of Cha survey wehlelsl although poat groups sy oot hawe (led, kids [requently would
seek cover undar the naooy and thow would be mobsecvable unless the penoy started to Tum: Goats om
Aras 1 rasersd ro aircrafec sors sctrangely chan choas os Aresn P (Ballsrd, 1575). Arvea I gponcs were
sot forced fo rum because of an abundance of cover, resulcing In & lower opportusicy fo obaapws wids.

Orhar iavastigacors have mentlomed the isporcance of pilor experience in obtaining mccurate
and precige countm (Erickecn and Rindfif. 1963; Sindfl and Skoog, IWEG%: LeReschs acd Rausch, 1¥7&].
The lowest cownta during this study opdurred with pilat nusber 3. Pllaot musber 1 had the sast
survaying esperience and, thus; low counts beasd on pllot sxperlence aloas would mob bave boen
expected.

Horrism {1983) specuolaced chac flxed-wing survey inirlacion cise influsnced che mmber of
goats counted. MHe Idicared that goate were sove accive and more oheecvable in early soring and
late evening hours. Data from chis woudy indicated no wuch relstcionship, howwesr, it 19 quite
paneibla that murvays wére not inficiated sarly or lace encugh fn che day to ohdares goacs during
thelr peak dctivity pariods,

Both aress wore open bo hunting during Auguat 1974, Minieus harvest based on s 50.8 petcent
responss of huncer reporce; Indicared cthac & and 0 goars wers harvested from Area 1 and drea I
‘!‘ll"-!ﬂ.i“]f-. Bo doght a reduction Ilp goat mumbers while the study uwas In PrOgresy aceounted for
sez of the variation in total nushers. Alse, the inflysace of disturbance By huncing upon goat
babavicur La unlnaws.

Caunes of variations in total numhérs bebuesn Cessna 180 and hellcopier counts were ool deber-
mined in this study. Erickson sod S5iniff (15%463) and LeResche snd Raosch {1974} srmeraced a

variety of factors which they felt influenced the sccuracy and precision of their surveys om hrown
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baara (Ursus arctam) sod scose (Alcen mless), respactively. LeRsschs and Bauseh (op. gir.) balldved
all of the lactors were laterrelated and soy statesents comcerning serinl counts must consider chem
mll. Yo dowbt the same situation spplies to aerial censusisg of goars.

In sussary, the resclis of this stedy imdicate that counts conducted from Cessna LSO sirsrafc
may mot refloct population trends snd con only Be ipcerpreted ss minimes populacion vaiuss. Fighar
gounts ooeur oo days when clouwd cover axceads 20 percent. Alchough EuWo surfweys Wers conducted,
halicaptars provided the highsst cousts aml this say be supselor Lo other alreraft. Additional
tessarch lsto the rellaesent of aerlal cemsuning of mouncain goats (s nesded. Poture stodiss
shouald focum on determindng parcent of population accually observed, comparing che affizacy of
various aurvey vehicles, and decersining cha sesson, clss of day and westher condlicions for opeises

ey ing .

This stody wis supparted in part by Federal Add in Wildiffe Restoration Projecc, dlaska W=1F=T7,
Job 12.2R. Apprecistion is sxpressed co D. E. Heknighe and O, H. Scrods, Alaekn Deparcesar of Flah
and Jame, Juneaw, for providieg sditorial cossents.
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STATUS OF MOUNTALN COATE I ERITISN COLUBEIA
W. 0. Macgregor

Bricish Columbin Fish and Wildlile Branch
1019 Wharf Screstc 1
Victoris, Bricish Colusbia, Canada

Litele inforsation ia available on early populacions of sountaim gosts in Bricish Columbin.
The earliesk focorded account af this apscies in Bricish Columbia was by David Thespeen in 1307,
The "Inwentocy of the Matural Resowsces of Bcltish Colesbia' (1964) glves an eatimated population
of 100,000 sowncein gosrs in chs province in 1961. Since that tioe, declines have taken place la
mamy herds. The current 1977 secimaced pojulacion s 63,000 (Blower [1977). In several aress the
declines are accributed to cyer-huncing snd in others due to eewere wintern or @ eosbinacion of
bobh ovar-hunting and sever weacher (Fhalps ez al. 19780,

CIREENT DISTRIBITION

Houmtoin goats are fognd in sosr of the souncainows sress of the prowioce, except for Vancoower
[sland. They ate foumd from ses level mlomg che west coowt co elevations ower 1500m in che Rockies.
Approximatiély I5 parcent of lands of Briclsh Colisbia wupport mountein goacw (Fig. 1 and Table 1)
fn st least sedepats nusbors (Blover 1977).

Tabla 1. A sumary of the distcibution and telstive sbundsnce of smmtaln gosts Ln Briglsh
Colusbhin {(Alowar 1877).

HELATIVE CATEGURIES
population Projecticn
Based an Abundance
R MADERATE PLENTIFIN. tategories
Resource
Hamagemant Aren in E of Eq in I of Area in £ of Esrimared £ of
Ragion kel Peov. Prow, Frov., Fusber of Prov.
Humbar Total Tocal Tocmd Animals Total
1 0% 1 637 | 290 4 110 k|
2 1422 16 TIA% T 157 2 12800 5
1840 ? 1774 | 551 1 A060 &
& 1119 ) 1583 12 483 [ T8 ]
5 1752 i J&68 12 NTL: L1} &l110 T
] 0GR I8 10660 35 ST97 Té 13360 % |
7 BATY 13 7918 i1 k[T | 10840 17
o S T 100 30511 100 631 100 82730 100
REGTONS

Cacegoriest Few = 1 goar per 1.5 = !O‘t!: (Est. weg. = 1| goatsi2im?)
doderacs - 1 goot paT :lﬂfi avg. ™ 1 gosc/. 1
Plentiful - aver 1 goat par .Jkm? (Est. avg. = 1 goat/.Jemd)

Ledssor's note. Faper mot part of Sysposium.
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Flgure 1. Houscain Coatr Dlscelbution in Beitish Colusbia.
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Only ona incroduction has been made in this proviece. Is 1936, four scuntein goats were
trannferred from Banff, Alberta to Vancouwer Ialand. Thess apizals wers lastc Teported §m 194l
{Bcielsh Colisbla Dass Cossm. 1926 - 194)3.) [e appaara thae thare La probably habitar char waald
suppart mountain goacs oo Yancouver Island. In view of the success of tranaplants ia other areas,
comaiderarion la baing given co che powsfhdlicy of a transplant te this acsa.

Aiérial surveys, usually by halicopter, are ussd to provida sost of che information om goat
distribucion sod cusbers. Accesaible herda are also counted from Ehe ground. Thans data arae
mpplossnced by informarion on disccibmtion provided by hunters aod guldes. The discribution infor-
macion Lle far sore rellsble chan the populacion ssci=aces.

Hountain goats inhablt the roughest poasible Eerraln in the scuntaln canges of the pravingd,
from sas level to shove cimbarline. Umelly they are found within easny cesch of rocky bluffs ar
crage for hasty recreat from sny danger. They smay cravel short distances chrough forests and
valleys, but will seldom limger there. Although deep snows say force ches to lowsr elevations,
ekey prefer co remais high in the mountaine, seeking out windswept slopes of low snow depch, usually
with woutharn oF WeNteTH SXpoRUTQE.

rri-l::l‘.“ acciviciss begin when adoir males slaosh brush with their boros and dig roc Beds.
Matimg sctivity reaches a peak betwesn Wovember and early Decesber. Parcurition cocurs from May co
Jund. Whan she Ll about ©o give birch, tha mannie seoks cut o secluded, sheltered locatiom, some=
cimaa im & cave or undar a largs ovechang of rock. Typically, it is the roughest plasca of tercain
in the scuntals goat's habltat. COsually saly one kid i bown, bub twines do occur. At birth, the
kid iw about 30ca loog, welghs 2.5 to 3.95kg and is clothed in white wiol. The asnnie femains in
chin mursary area for abouc 10 doyw, wntil che young kid im able co follow her and join che herd.

MOMTALITY

Gurvival of the mountain goat im greacly dependsnt upon tha availabilicy of suirable wiscering
aveas. Hide amd yearlisgs experiescs the gréstest sortality. Deaths are attributed in part Ea
adverss woather conditions in winter. Desp soows lower the avadllabilicy of food and make the
anizmal more suscepcibla to disease, parasifes, predacors and sccidents. Hountaisn goscs are subject
ca heavy infectioss of lungeorse snd incestinel parssites. Thess coan be damsging, especially wvhen
combined with evitical winger conditions of zold, soov and fopd shortage. Other disesszs
idencified In souncaln geats frce Bricish Columbin include! actisonveonls, pessdotuberculasia
{Cowan 1951), contagicus scthyma (Samusl st al. 1975}, and whicte susale dinsase (Hebert and Cowan
1971).

Fredation of mountain goats seess co be a minor facror im limitimg goat populacions. Coogars
apd coyotes hawe Loch besn ohasrved to prey op scuntain gosts and some reporte credic sagles wich
caking kida, bor the lacter is probably o rare soourremce. Wolvew, bears, bobcate, and wolverine
alen pray on them Lf given the opportuonity. Altbough scuntain goats choose to sesk safety im
cecreating to escaps terrainm, they will sset an sggressor, and if nsecessary, will use cheir
sctilieece=1ike hormm to Infllizt injury om cha pradacer (Wright, wuodaced).

héeldents are &4 majory causs of death, Although they bave been obsatved to fall short distances
without appacest Injury, many scoldentas do occur through fighting oc slipping. Avalanches have
been known to take several goats atr a cies (Wrighc, undaced}.

MANAGEMENT

Hon-hunted populations — Hunting closures were established s British Colusbila by suthorlcy
af the & At in « GClosurés have Incceamed In mimber &nd arem sioce that tise bot often
have basn inetifuted after the godik populations had been redoced. Ovar=heinting of populacions

win often misked by the lack of decailed Informatiom oo honcer cake by area. The cocal kill din
several large sreas remained srable only because am one popularionm declised from over-hunt ing a

nev population vas made accessible to tunters (Fhelps et al. 1975).
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Since 1970, several mccesslble areas Bave Besn met anids By cha Fish and Wildlife Bramch far
pon-connuaptiva wtilization. In addicion to these areas, ddveral HMational and Provincisl Parke as
will an Ecologilcal Reserves haws goat populations whieh are wnbunted.

Honted Populations - Seasons have bocome more and sore rescriccive o procect goar popularions
from pver=harvescing. Theas restriction have conpletmd of: sbortenisg che lengch of che saseos;
reduction in bag limits| area clpgures: limited entry honeing: =ales only seasens: and, compulsory
iaspection af goat caksh. Hag limics afe now oné goat of any afe of BBx per Eeamon. Hoat of the
Aresd have & alx Jeek dedion, However, eeanon length varles froa 22 days b0 slx =mths on ose
lisited enktcy afed. Hecauns of tha difficulty in distinguishing sales from females under field
conditions, male only seeasoos have oot heen sacisfactory.

Hunting Pressurs and Soat Harvests = [n 1965, & saximem of LS00 resident goac himters, plos
and unknowm numboer of nop-cemident goat humcers cook an escimmced 3517 gomcs. By 1973, tha mumbar
of remidant humters had despped to 1046, & 5213 decline. Duriag this perisd, the catal harvest
droppad ta LOST poacs, a decline of 58E.

Tahle 2. Shows the barvest by residenis and poo-residencs from 1969 = 1976

Provincial Rumtimg Pressurs and Harvas:

196% - 1976
Eesident Remident Non=resident Total Eacimaced
Toar Huncers Harvesr Harvewr Harvest
1963 4340 N T 250 2317
1966 150 1762 a7e 2441
1967 3538 1577 567 kAT
1968 Lo lasl 820 un
1769 95 1557 &5 2252
1970 91 1386 0% 1991
1371 2355 i 551 iu7a
1973 3240 T &aT L18g
1971 =T L b 565 537 1&13
1574 2069 BT BT | 855
1973 2064 il L35 1057
1974 ann 493 186 ERL

The reported ratloa ia the kill as reperted by hanters baa svecaged 37 adolc males, 39T sdulc
fomaled and =5 juveicllos.

Informstion From Busters = Wumters are ashed Eo report age, sex, locacion snd dace of sach
poat killed. Cospulsory inspection wan inecituced In 1976. Sweccesaful Buncers suat bring the
horne and lewver fav fres any sountain goak Willed o am smplovées of the Fiah and Wildlife Branch.
Hyrn ssasucesants are sade and an inefsor tooth L4 reseved for aglng. HAenting effort by time and
aréa isn ales récorded.

MAHASTMPNT FROBLEMS

Gverhunting = Incressed sccess has Tesuleed in many of Bricish Colusbisi's mountain goat
populacions Baing everhunced. HMHaintaining an scceptable leval af harvest withegt dpletiag tha
bage bresding population 1s difficult. Costs utllize cliffs and hloffs for escape cowwr. Thiws in
addition to thelr low produccivicy maks thes particelarly wulnsrable ro owerhunting.
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POPULAT ION  INFORMAT TON

Obeaining the information necedsary for sound management ls ofcen comcly and diffieule.
Raliabla infor=acionm om herd size, compowitien, recruitmenmt, ond sortalicy ip ofcen Lacking.
Analynis of asx and age date cheainad {rom compulaary inspecticnE of himtar killed ani=ale By the
Fish and Wildiife personnel abould yield wvaluable data on the sex and age composition of tha harveat.
Thim will be wseful in cegulating the teke Eo provent overharvesting.
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STATUS AND WAXACEMENT OF
NOUNTADN COATS 1N COLORADO
Bichard . Damnsy

Big Gape Manager
Colorados Hyision of Wildlife
ol Broaduay
Bunmrer, Colorado 84206

Abstrast: Colorade’s soontain goat populatisn of spproximately 600 animals s the result of
iepartation and release Iln sultable habitatm:. The {irst celeane wan In 1948, and the ficet open
peason wan in 1964 . During 10 sessons 2,148 jmunrers have applied for 202 auchorized lecenses,
Tarvesting I3 anlmals for an B0 percent succes= ratlo. The owerall harvest dez ratio is 172 sales
per 100 femajus, wvith & minisun homm jength of 13em (6 in). Eide and aulte scoospanied by o kid
are nec Mapvested. Omly Colorado vepidemte are sligible feor a licensw. Hamagemant problems percain
to limiced Licensea, some poteatial habitac ispacca, podnible compaticion wich bighors mhadp, huntes
fuest loanalre compliames. and abtalnimpg adeguits anil relinkls cownfa. Loda of poat hakiear &md
pagching are net algnliicant probless ac this ciaes.

HISTORY OF TRANRLOCATIONE

Mauncadn goats BMave never ocourtad naturally in Calorads, although Armacrong (1972) clted Couss
and Tarrow (1875) as reporting one "seen in Colorado by Lieutenant Mavehall's parcy,” and Trippe
(LBTh) aa liacing the meuntals goat asang the sassals of Clear Oreek and Cillple cowntfes. Arsstcong
apmmad that thase eacly sightinge were of blghorn sheesp ewes.

The hiscory of the sownemin goat [a Colorads in one of introdverions (Table [). The pressnt
distribotion of mountain goats in Colorsde is & refiection of the soccesy of the trammiocation
progTan. The deceils of the Collegisce Eamge (= Sawvatch Range) hard (Fig. 1) are creaced in dapth
by lailey and Johnaon almevbete in chese procesdings. ODriefly, the introduccion of the mswmtain
goat In Colorads vas (nitlaced with the relsass of nise anlsals (Four BL100es and [lve adnndés) on
the sant slopew of M. Shavanc ln the Colleglate Mange oo May 24, 1%48. These soimals wece [losm
In from Montams. Ooe adilt male died & few days afcer releass.

Tha Mc. Evanwe berd (Flg. 1)} ordgieaced from a relssss of ais billiss sed sime megnies {tocal of
15 animala) fvom Idahe asnd Sociech Pakors dm July, 1896L. A young adulc sale died shortly nfcer

teleane.

Tha Reedls Mouncalns herd (Fig. 1) stema from two relesses of goats. The flrst was ls the
Lake Ban Cristobal area on Coteenrvoocd Creek, Lake Fort of the Guanisen Biver, {n Jupe. 1984, It wvam
coaprisad of 10 sninals from Bouch Bekota (Four billiss and six nanndes). Two miulc Pesslas wsre
foond dead whortly after rellsass. ‘A supplesmeneal planc of oos billle aad thres nannies {rom Brivieh
Columbia wan mada oo June 19, 1971, im che Chicags Basin ares.

The Core Range goot herd (Fig. 1) origilnated with 4 release of two billlies snd chres nannies
feon Souch Dakots on June 13, 1788, om Black Cresk, which supplessnced the twe goata obmarved by
Bivision parsaonel in the area in 1967, Thess twa wers prequsably plonsering sizrants (eos the
Callagiates ot ME. Evéna. Subdequéntly, on July 8 and %, 1970, tws sales and tve {esmloa from
Britiah Colwshia Jers Yelossed lon the sass site, and on Aoguat 5. 1970, one additiona! nannis was
twlvaped {rom British Columbia. On Jone &, 1971, a billie wan relessed from Bricish Colusbias.
Mifing June 27 and Awgust 18 and 20, 1972, & cocal of one Li1lis snd Four sansies wns relesssd on
Elack Cresi from che Mr. Shavano heed. Thus, & total of |6 goats has besm relmeped on the Core.
This toral (s comprised of wiw biliiew and {0 ponmnien, ome of vhich (& vearling male from cthe 1970
release) van found dand In 1971,

iy msuntain goats [(fus BLlliss, Four naneles) udve relaassd In thres phanas on Mircsllina

Mountals is che West Elk Mountales (Flg: 1) la July aml llq:d'.l!. 197%, They were translocated thers
from the Collegiate hard oo Sheen “ountain on Coctonecod Craa’

’-mm*u netd. Poper moc part of Syaposiom.
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Pigure 1. Mountain Goat [Matributicn inm Colarada.




Table 1. Mouncain goat cranmlocacion data fn Colorado, 1948 = 1975. —

ate Relansa Aras Mals Femala Tetal sSeurds

May 24, 1943 Hr. Shawano & 5 9 Hontana

Jume 30, 1950 fheep Min. (Colleglates) i L] L] Homtana

July. 1941 He. Evana & ¥ 13 Idaha and South
e

Jduna, 1984 Bam Cristabal, Lake Fork 5 L] in fiosth Dakora

Juna 13, 1948 Gore Range 2 3 3 Souch Dakoca

July 8, 9, 1970 Gore Range : 1 4 Brirish Colusbia

hug. 3 1970 “ote Range i a4 Bricish Columbia

Jume &, 1971 mare Aange I 1 Arftinh Colushla

Junn 18, 1571 Thicago Ramin, Nesdlsn 1 1 L] Hrirish Colushim

June 237, 1972 Gore Range i 1 Mi. Fhavano

Aug. LH, 1972 Gors Range F) F M. Shavana

Aag. 20, 1872 Gore Range 2 2 M. Shavano

July, 1875 Marcalline Moo 1 3 4 Shoep Mrn.,
tolleglates

Totals T sites n 17 hs

.m sortalicy fallowing relesass: Fhavano, 1 adalc mals; Mr. Evanas, 1 Young adult mals;
fan Criscobal, I sdult femalas] Core Rangs., 1 vearling sales from 1970 veleade (tocal 5).

Thare are ar lssar cwo goors in che Margos fells-Soovsses Wilderness ares (Flg. L), preswsably
cepresencing a plonsering migrazion from the Colleglace Range herd.

[n the Poudrs River-Newvsr Susser Aange aves of morvth centval Celorsde (Fig. 1), mountailsm goata
have been tepocted for A nusmber of vears north of Bocky Mountain Barismal Park but have never baen
observed in the Park ftself. Early reporcs of goat sightings oa the Poudre River are now considered
ko havwe been of fesale bSighorn aheep bn seult. Ducing the messer of 1976, bowerar, verified
nightings of = young nanoy were confirmed by Diwision perscopel. She escaped am & kid from holding
facificins nc Colorado Stace Universicy in che sarly sosser, spparescly cravelsd up ths Poudre Elver,
aml survived. Bagioning Ia 1971, 4 bighern sheep humter repotted seeing 13 goats in che Hever
Symesy fanpe. That sase year & temporsry esploves of the Forest Zervice reported a nanpy and mid in
A woleanie outerop Above Ziemerman Laks. In 1473 a shesp Wumter reporzad chres goats om Me. Cimdy,
and in 1974 a Bighorvn humcar ceporced Eix goatd Juac scwkh of Lang Drav. Is 1975 two shesp hunterd
raported wakching efght moats om ME. Cindy for asveral days, thes the gosts abruptly departéed.
Blvladon persénne]l have oot besn abla to chearve or cmfire any of these goats. [t s logical that
the goats could have come from the M. Evans herd.

PRESENT STATUS

The hard in tha Calleglate Range ares appavently (s atacie at this pailne afeer & long perdsd of
increans: Approsisately 120 snisals live In this ares, baned on counts and honter reperts. Thia
arsa is tamted, except for a saall closed ares; and im divided into thres goat mmagessnt areas.

The Mr. Evana heard Ia basically szatic ar this ciss st aroond 10D head, after & pericd of

imcrease. Though the population estimaces do mot Indicate it, [ieldmen feel cthat the population
miight be focreasing slowly. 1t constitutes ooe Yoot manggesent ares for huotiog.

il



Tha Hesdle Muntains berd in apparencly sclill increasing, =nd is curcremtly estimaced at 75
anizals. This area wvasn opanad for cha firat fisa 20 Punting (archery) in L976. The Gore herd La
alsa infreasing. A cotal oF 51 goats wan cousted dn 1576, and the estissced sopalaclon is 75.
This nlf haa not boes hunted, but may be opem o Dive or wix liconses in the near foturw, possibly
for acchery enly.

Litrle dora are svallable on the Marcellins Mowstain herd, though Lt has bees varified shac
sgme guats sfill remain in the area. This ares Ls zlosed to goac huncing.

The Maroos Bells-Snowmasn Wildermess area represents an sarly plonsering atbespt (ros tha
Galleglate Range. Only bwo goats hava bown observed lo this ates, and the curteme stacus is oot
mown: It s also closed to goat hunciog.

CENSLE TECHNICQUES

Tha majoricy of Calarade’'s ssuntain goat counts ATe made during the susser whes Ehalr coloration
against a snowleds and many timen a vegetative hackgrowsd can facilitate theic location and accurate
enimeratlon, Houever, of ¢oe wlod=wept alpine ridge in the Bore Range, countw have besn conducred
in the winter.

Mosr counce are from & helicoprer, but limited ground sarvwys ere conducted in portioms 2f tha
Collegiate Hamge, HMt. Evine snd the Core Ranmge. 1Ia sddicion, dace are compiled from guésticnnaires
ecollucted from goat Bunters in goat managesent units apen o bunting.

The sccuracy of goat counts and classification to adults, yearlings and kids is high on thoss
componenta of populatioos counted, boc sdmitcedly repremenc only minisms. [n selected hord areas
these counts may represspc che sntire population, but generally in extenwive or zough tecrain the
oounge roprosetn an undecermined porciom of the populaciop, The propenalcy of goata to hide under
rock outcrops and in tisher further reduces che accurscy of the counce, patticularly the asrial
counEd.,

MANAGEMENT

Sop=tunted Populatioss = The hards of scungaii geacs ln che Sore Rangs, HMarcellina Mountains,
the Maroon Selle-Encweaps Wildermess, snd the Poudre Kiver-Mever Susmer Ramge (Fig, 1} have not
bomn hunced. The imereducsd somcs and the wilonsarine =irrance in these ATERN Bav FaTve 58 4
nuclaus for the develoosaat of viabls hards.

The moata lpn unlweted, as well as Winted, aress are of sestbetic lntecest and value to che
public for wiewing, study and wild1ifs photography. The sence of the goats bhrings 4 cercain
emount of {ncome to local commmiciss whechsr or moc cha increnss o & huncable populacion.

Other chan protection throwgh elosure o poat hunting, oo special sanegesect e generally
tpfl!l.lﬂ o thess unbunted herd sroas. Supplemental releapss are made on occamion to stimulste or
Bolster marginal populations. On selected aTess, such am tha Gore Rangs, supplecencal salc =nd
essantinl siseral licks are placed to ateract or bhold che goats in a apecific kabicat area. All
of Colorada's sountals goat releass amd sansgeseat financiag have been devived fres Pederal &fd in
wildlife restoration and the Division's Wildlife Cash Puod.

Hmted Populations = The sscimaced popilacion which ls husted is approximately 470 snimals
disrribured in five msnagesent wnlets toralling 5,18%kmd,. The Collegiste Range goat area is divided
into three sanagement unitsr Gl, the Mr. Shavano ares with about 129 goats im 440km<: 02, the
Antero-Princecon ared wich 75 goacs in S50k=f; apd GJ,. the Clasdwroms Ridge srea wiczh 120 animals in
Th  HME. Evena Lan G&, with an sacimated mﬂaﬂ‘:rﬁ af 100 goaca 1o 1502kml. G5 ia thé Weat
Mesdléa undt of appromisately 73 anisals in 2. « Flgure I cutlimes the varlous goat sapagesant
unlts which avé ofeid Lo hmtlng during selected sountsin goat ssescns.

E;i&l sanscn data - The sssson deces apd lengchs by years, by aress or goat mspagesent units
are liaced in Tab - In general, soasons have been open In late Auguet chrough sarly Sepcombar,
excapt in 1976 vhen che bowic sseson began on Sepresber 18ch and ran chrough October 10th. Thess
later seapon dares =ay become the rule in the Fututs, to énsurs batter conditios af the i Lign o

a teephy scandpoist. Season lengtha have ranged from 23 daya to 51 days, the latier ln one unic in
1976, with a sean of about 29 daya. Sessdns were closed [rom 1'T10 Eheough 1972,
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Table 2, Sumsary of Rocky Mowmcaln goat honcisg sessony, daces wnd areaw or unics, [984 - (578,

YEAR BATES BAYS 2EX AREAS OR IMITS 5. AREAS
O MNITS
1965 Aug. 2I-Sape. i 37 . Cellegiate I-II.[I' W. of Ealida 1
1955 Aug. TH=-Sgpt. 19 23 E.5. Collegiate HRamgé W. of Sallda L
1966 Ang. 27-Sepc. 18 » E.5. Colleglate Range ¥. of Ballda H
1967 Ags J6-Sapr, 17 i3 Eof Me. Ehavano, Mt, Evans, Sheep &
Htn.. Ancero=Friocoton
1868 Aufl. 1T-5epc. @ 4 | E:5- Colleglacen and M. Evans 4
1943 dug. 16=%epc. 7 3 i . Calleglates and M. Evanas L]
1970=1912 WO OFEDN SEASON
19273 Aug. lE=Faspr. 7 13 £.5. Collegiaces amd Me. Evanw :
197& A . I,'mtq- L] =3 E.E. GL, €2, 61, &4 [
187% dug. lb=Sapc. I0 15 ES. G, G2. B3, & -
197e Aug. Yl-Det. 1O 51 E:B. ik 1}
Aug. Jl-Sespe. 18 ¥ 5 G3 (mrzhery) I} 5
Sepe.lB-Dct. ID a3 | -1 Gl, &2, &3 £}

The nushsr of hunters in Colorado Im determined by the number of licenses authorised by wnle
wach yoar by ths Wildlife Cosmisnion, based an fisld recossendacionn. Thess licenses In toral have
ranged from sim dn 1980 to LR im 1976. Pare of che incresse in license nushers has been dus to the
pddicion of new unies open co hunting, such am i 1987, and one new wnit Ln 1976 (Tablew I and 3}.

Tabla J. Colorads mountain goat harvest daga, 1984 = 1076,

Applicacions Lirsnsas Hismhar of Toral Parcenr
Tanr lecoived Lewwed Humtors Harweut Aocoeed
1964 a7 & & % LT
1965 Ba b & i ] 50
1964 i T 7 3 &3
1987 1y 18 18 14 T8
I5EH L 20 19 15 e
1565 1T n 2l 0 %
1670 - 1872 WO OPEN SEASOH
1973 FEE ] 1% is 12 LL
L% 26T Fa 20 14 0
1975 53 4l & 15 a8
1476 wis 1:8 i 3 &
Totala 2,158 202 197 138 B0

J&



Tha annual harvest has warisd from thres during two sesmoms (1963 and 1966) vo 33 im 1973,
and hunfer mudcadd TACad have rangsd from 41 parcenc in L1748 to 23 parcenc iam [969. The averall
succesa ratlo has averaged 80 percent over 10 dessons.

fox racios of harvesced goars hawe Taoged from @7r100 in 196 o all oeles in 1966, 1945 and
1966, but the overall sex ragio has besn 172:100. Efforce have besn made chrough goar buncer
origncation classes o school chem La fleld sex {demeification and to place che emphasis ea the
harvest of males (Table 4). Though there has mor bewn a reguilation prohibiting the taking of
panaiss wvich kide, wve have tried o inptill the copcept In hemters of not caking am adule goac
accospanied by & kid. Kide are not caken becauss our Tagulacions spacify a ainisua horn leagsh of
5= (b In). The vounding lods &b ssisntain goats la &0 low as to bé Inslgnificsnt, and na cases of
irreecfavable kills have bemn documented or sre koewm.

Table &. Colorads sownrain goac harvest by sex amd wnit or area, 1967 = 1936.

G=1 G=1 G=1 Gy G=3
Mount ANCTErg= “'II'I- Gladetena Houne 1T 54 Tocal
Shavana H“-l-ﬁl‘l-ﬂl, MII.LIE"' “l.l Evana ﬂl‘lﬂy Harvest

Toar nr Tet. N F Tek. BH'F Tot« W F Tor. MW F Tor. M F Tox. A F Ter.

R L LR i & 0 &
1983 1 0 3 149 1
1966 11 3 18 -3
1947 Y 4 18 1 555 - | 13 & 86 14
1944 b1 &3 WwWiEa M 12 3 66 & &+ I3
1#69 4 1 § 8 & 13 3 L 3 & 13 7 0
L970=72 N0 OPEN SEASON

187 1 2 } 4 9 4 L g & Lo 1 s 2 12
197 22 4 42 @ CLOSID 311 & o0 2 153 m
1973 L T ! @3 # - = = ¥ & 1l 1 3 & 013 »
1976 34 % 17T 7 = = = &8 12 #9090 & 00 0 WH =

Torala 21 AT 3 43 7 4% & 7 It 2WLI P 1} 14 X7 o o & 100 3 134

Antefo=Pringeton sad fheep Mousitilsm uete one &res prier te 1947,
Evwop Mountain, forserly part of G=), clowed to humcing ©n 1974,
=3 opened to archary humting in 1974,

]

Each succaniliol sduntain goat llcenss applicant Is sent & =ap of the buniieg wnic for which he
has been isdwed a license, and & guesciomnairs to be complered after the ssasem end retwrned o che
Oivinion of Wildlife. The inforssrion reguesced is whather they accually did Bung; che dapes
hunted; whather or not thay vere successful, aml if so, vhat sew, relative age (youwng or fully
aduli), and the horm leagihe] how many goats they cbpeserd vhile hencing (sex, age. umelsssiffed.
totall, and marking the map with sighting locacions; LI they cbaerved amy dead poats schar than
thoss taken by bunters {and che relacive dace of any sartalicy): and other cosments.

HARAMGEHENT FROBLEMS

Obcaining o Licenss = Dering cha past 10 asadons, 1,140 applicacions were recelved for 202
licenses. repressncing 10.8& spplicacions per available licenss. Neginming in LTS applicancs who

were mot successful in ohtalning 4 licemse were fssued a rejeccion alip indicaring & preferencs
palng fof nexE saassn. Thil praccice wad atopped i 1977 so that Ao Iﬂ-l.ltlntl wald have an



opmibenliy b obtaln & llesias. HBouever, IE vin décidiml to himor existing prefevence pointm for
the noxt thees years, beglaalog e 1977, after vhick, In 1980, obtalning a goat license will ha
subiject te the chances of cosputer selection with an egual opporcmnicy for every applicsme.

After 1980 it (o reaspnable to avswvee that svecessfol licemse holdors, Lf chey @0 mor k411 @
goar, may be rescricted co spplying for m liceass every second or chicd year aftear obralning one.
BPrior ta the heglnning of preference podnca (m 1974, and scarting with the firat goat asanon i
1964, & bunter was eligibls to apply for a4 llcenss only every other year: Beglonlng la 1967 a
succeanfol go4t hunber has pol bedn alloved to apply for any further foat licenses. a8 sountain
goacs wers declared s once=im=a=lifecime ctrophy. MHoonrain gont Yicenmes are l;rl:ll.'r awnllable o
Colorado residents.

= Iz secupisd sountsin goat Tangee in Colerads chare hoave not bean any habiza:c
lodass Jdus to higbway sonacructios o logoiag praceicsn, In facse, thars dis 48 much of sore area of
petential goat range as s alveady occupled. In time, through lmmigraticn or Eranslocatlcn,
aevpral of the potentlal raages will becose occupled. particularly thoss pear of sdjacent ko
pocupied rangen: The kinds md extemt of competition betweesn gibborn sheep and Douncain goac are
not kmown, buc are s maccer of copern and controversy. Ac this clse ir appsara chat 3 coaflies
dogs not sxiet, at least out on winter renges, beceuse of the seeming lack of mpuntain goat
ssasenal seovement.

A potentlal habicat losa probles, or 4t least an lmpact, may develop Lo relatlos o weathes
sodif lcation programe. Clowd seeding cosld result in hesvy snowfall and deifting over of critical
or smsentinl winter bhabitate. Siodlsrly. che axcensive wes of large, permanent snow fences could
resule in bhesvier drife accemilacions (f nor wited wich referedce fo smintaln joat winger ranges.

fiigh alcitude aining in subalpioe amd alpine sones, such as haw ccourred im che Collegisce
Rasge and in developing 1In the San Jusn Mountaine, could Rave 8 significant impact om goat herda

and the habhicags Lf dovelopéd or sxpanded extensively.

Poach = Except for one unconfirned poasibilicy. (1legal killing of sounrain goats is noc
kmoem or chought to b & probles in Colorsds. Gessrally t winper ramges are relacively inscoes=
#ible to man, aml st ronges are wsually distant from Flshing and backpacking sctivicien. Feople
presgure in itself may be o deleterices fector, mithough its i=pact mppescn ©to Be excre=ely wvarisble.
An example is Me. Evans. whers high wehdels traffic apd recreacional usas 48 not appadr to affact
Eha goats adversely. Sisilarly, on Sheep Mountain (Cottomwood Cresi) of the Colleglate Range. the
goalbs pecuf year-round, dven WIth high casper and [labilng use in the ares. 0On NHeedls Cresk. howawer,
backpeckers are thought to be the cmuse of the goats moving oo che more resoie crags away from tha
tralls im che vallsy.

Hondatory Chech = Beginming in L974 it become necewsary for successiul goat hunters to have
thalr anisals checked by o Division officer withis 48 heours of Ehe kill, smd, Ldaally, mear the
lecacion of the kill. Esforsing much a regulaciom ia difficuls, but mder the once—in-a-lifetine
trophy clesaification (¢ 8 necesdary. Gimilarly, gereing full comsllance on returaing Che dques=-
tlononire sent fo sdch licensed goat henter bas oot been soccessful. Though they conld lies abooc
1t, and srpecially 1f they were noc checked under the cospulwory check regulscion, che dsca from
the returned queaclonAaicres have ssnagesent spplicactions. One poasible sclsulation fo return the
survey fors 1§ to pius & regulation classifying hunters vho bave nat responded as having filled
thair liceass and thus not belng eligible to ever recelve ancthar licesss as & penaley far noncoe-
pliance,

Other Hagageaent Froblesa = An intra-Divislon probles is obtalning rellable coumts, which im
associnted with priorities. limlted tisw and restricted ecooomic ressurces for invencory. Sisilsrly,
wi have besn parcicularly lax oo sopltoring ssd following up newly released api=als and goacs
wighted or reported im previcusly umsccupied ramgew.
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ETATUS AHD HANAGEMEST OF THE

HOUNTAIN GOAT IN !I'.IH]!I]L

Lonn Kuchk

Idahs Daparctmant of Flah and Came
Star Bosite
Conda, Tdaha BIZH0

HISTORY

Historieally, the distridution of Idaho's only wubspecien (QTsasncs ssericapus missculaa) of
mountain goats was restricted o mulcable habictar Erom the Snaks River Plains north co che Canadian
border. This repredsnts the sos? southern axtensicom of the natural range for thia spacies amil
Idahia 1 aaly cne of theee atates of the lower S8 with a fative somtain goat populatlon. Comse=
quently, bedng ranked hehind Washington and Hontens in totsl msshers, Idsho bos always hald chair
souncain goats with sose sscess, ressiciog o 4 comservative sanagement epproach.

Im 190). Idabo’w leglelaturs established the First sountaln goat hunciag regulatisan Eo
raptrict tha explolication of chis species. These reatrictiocs ereated a 7B day hunting ssason for
goats and allowed sach Bolder of 4 ane dollar hunting llcende o take 4 goat amsually. By 1911,
Idaho'sn goat seasom had heen forthes resduced to 10 days and In 1983 a wpecific 10 dollar goat teg
wan required for ssch hmter. Cognizant of the lepacts of hwuncing on our mowncain goar populacionm,
meatewids huacing closures wers ordored by che Tdaho Filah dnd Coms Comsission in 1968, L1949, and
again dn 1%31. Alan, recognizing the temdency for hunters to congregate om occenmible goat herds,
Idabdr crested its first permit hunes fn 1954 wich sn 11 day Bumeting season in popular geac aresn in
Central Idahe. Ldabo held ics lasc genaral souncaln goat mdamon In 1968. Since chae year., Idaho
ban reatriceed the Rarvest of sduntain goats with a permit ayates Co diaperas henting pressure o
avallable goatd. During these sacly years whan small accessible populatfons were fdentified am
rece{ving excessive pressure. the proctice by the Departoent was o segrogace chass herds by
regulscions from huncable populstions.

in the congarvative samagement years prior to the 1980%s, Tdahe honters dispiaved lictle
incarest in souncain goacs when ochar big game was plenciful. Comsequencly. Idaho's legal goax
harveat excasded 100 snly medes (193] and 19E6) prior to 1960. However, in che 1960's, whan
bunting préfsuré locredasd throughsut the atate on all specles, and aremd with additdenal nans
infarmat fof on mowentali goeat status ecquited from hellcopter survey, Tdaho liberalized lts approach
to mountsin goat samagement. Permit allocations wers {ncreased and che nosher of wmice was alse
incraased co dispearse huncing pressurs. Also, o sccomsndsre the growiog interest in archery
honting, Tdalo escabliahed {1s (iest general avchery seasome for goats im 1947 for specific aream
of the stege. Aw m resulc, Idaho gosr marvest increassd significsncly, reaching o penk in 1968,
tha lasc vear porticas of [dahe were still open t2 genetal goat hancing. and again im 1968. A cocal
of 16l goacs wvas caken each of theaes years. Permit allocatioss continued to Inoreass ustil 1974
with an suEborieation of W3 persits. Hewever, Taced with apparent population declines wnd a
growing awareness of this species’ sensitivicty to hunting., Tdabo reduced the nusber of permits co
25% in 1976, In additiom, mavera] areas were clossd co hungieg.-

INTRODUTT LONE

Despice thess populaticn declinea, the present discribution of ssunralsm goars i{n ldahe resains
sanentlally the sase ad when tha states wan Flret sescled by white sen, with the exception of
relatively recent lattodictions that have expanded the range of goats withim Idaho. K11 of Tdabo's
mruntain goat cemnaplant strespes have besn succesaful . Tdaho firer teiled fts Band ag cransplant ing
goats in 1560 when 10 goats were trapped on Snov Pesk and Elack Mountain im norchern Idabo and
reledsod on the cliffs owverlooking the eastern and ssuthern sboram of Laka Pend Oreilla (Fig. 11.
Since Lnereduction. thim populacien has incrassed mlightly and stabilized at 30 animals. Restricted
in mize, readily accesathles and within view of the popular lake, this populatics has not heen hsnted,

Idiho®s most soccessfol and only hunted lncroduced goar bard was lofciated in 1981 when four

goats of anch sax were relsased into che Seven Devila mountain reoge In west central [daba. This
range pravides ldesl goar habirsr) bot feolsced From other inhabitated gosp ranges, the inivial

Yatear's snte. Papar mot part of Syspodics.
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Flgure 1. Mountain Goat DMarribution la [daka.
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relense ean supplemented with an additional nine goats {(seven femalew and two =ales) in 1974. Thia
populacion has Increamsd Tapidly with a curremt popilacion estimate of 70 animala. Thin herd has
e Bunted wndar & limited permit since 1974 with as anpual allotsent of Plve permits. KEid
production has remalnsd sbove sverags aid this population s apparently seill increasing.

Idabo's most recent Introduction, in 1969, extended the southern sxtresity of gosat range in
Idaho when five goatw (two fesalen and chres males) were relesesd omar Palisades Eessrowpir (Fig. 1)
on che Tdiho=-Wyoming border. Thid induvial relesss wan followved with four additional goats (twe
femalon and tun males) the aext yesr. Durisg the emguing vesrs, cthis populacics Bas Incresced co
approximataly 20 snisals. Iniciaced from two relsase aicas, che Palisaded herd is extresely
mgattared, difflcule fa fnventory and currest trend s not Wsown. There are oo plins to explodft
thia populatlen sf Ehis fime. Addiclonal trensplants ace proposed for Idaho. buoc che only wuicable
populationd fro trepping. on Ondw Pedk and Black Mountwin, declined drascically during the trapping
progran. The Soow Peak popularion has recoversd sufficiently to allov the resmpiion of & crappisg
arogras s the asar future.

CURRENT STATVE

Brindbarg (195%) sstismated & stable populacion of 2 7Y souneain goaes in Tdabo ia the warly
1950's. This estimace was obrained primarily from sn accesulacion of sdmittedly Liberal Uniced
Seaces Foresr Service estimares, but [t doss compare with a cyrrenc sscimated populacion of 3,200
ta 1,500 sountain goats.

Alehough prasent [dabo Departsent of Fish aod Cass flgures are sal lq.t.c.ll:pI wﬂhl. with
Brandbeorg s, gensral concesdun of Aeglonal Gase Mimagers lodicates that currenc popularion trends
are down. The sowt significent declines have occurred in Pdahe's panhandle goar populatisne fousd
in tha Selkirk and Cabinec ranges. Fopularion ssrimsces in 1950 excoedod 300 for chis sres buE
have dectined to lems than 40 spisals coday. Thess populations, some of the jast goat populacisca
to be haneed undar 8 gooeral hunting srogrom. have pow Been clesed to all humelng amd hawe not
showm any cecovery at this tiss.

The Clearwaber and Seluay goat populatiens in corth Tdahe (Flgs 1) bunced ander s generad
huin e Lk wyales il 19684, alss vellect population déclines bot oot am severs am che Panhandle
Eoat populations.: Comversely, the sajor goat populacions on the main Sal=mon River amnd cha Middle
Fork of the Zulson Biver [Fig. 1}, the flrst goar populacions o be msnsged wnder & conservative
peraie wyscem In fdabo, have alas declined sigaificontly since the 1950,

Idaho's southern goat populations foumd in the Bavtooths snd sssociaced seuntain vanges (Fig.1)
spparantly have hald chelr ove or have incredased. Even in theds aress, several of the accessible
populations along the fringes of these major ssuntaln canpes have declined under present himcing
schemnn,

CENSIS TRCHMTGURS

in recent yesrs. the hallcoprer has besn Ddako's prineiple laventory foal and seat aerlal
cEfndused have taken place la vlater durlny periods of pesk concentrations. In a state msnagerially
dominatved by desr aml wlk, soat information obetained om the scatus of sountain goacs has been
ohiained secondarily while Flying for desr ssdfor elk. Restricted by time and funding. most moun-
rain goat Lewsaroriss hsve besn trreguiny and imcosplote. Idame’s oaly exception to thim {ndirecs
approach has een the sonitoring of che Pahsiserel meuntaing geat herd locabted Ln sast cemtral
Ldahe: Since 1960, chis herd has Sesn lavestaried annually by hellcopter ta ascertaln popilation
trends amd to study fha Lspacts of humtiog oo an individual ssentailn goal population. & mazxizus
af 117 smlnals wvas counted in che sarly 1980"s; bubt mumbers have declined to less chan 100 wnder
variowd laveld of harvest sapageseni. Am o cesult of the Deparceenc's =ouncain gosac ressarch
progias, henting sortallty sppeared to be sddicive and not & cospennarary form of mortalicy for
this goat popolacion. Am a resulc chis populacion was closed o huating in 1975 and is being
monitored annually to sessurs che populacion response to o total unting elosurse.

Except for inteodused populavicns, sost of Idahe's soumcads goat pepulacican Bawe bess hunted
in tha pasc) bowever. In recant yaars, recogniaing the asnaitivity to Bunping, sany of Tdabo's
declining andfar wvulperable seuntaln goat pepulations have Seen closed to henting. Today approxi-
mately 2,000 séuatali goits ace baing humted in Tdaha. In 1979 Ddabo suchorfzed 278 parsice, of
which 268 were lwsued for &3 dlffarent concrolled himcs. Parsice per snic varded froa 2 e 15
dopending on the sire of the imit snd cha nusbar of goacs svailable wicthin each ynic, The tremd
in vecent years has bewi to reduce the size of geat wnits and inereass the number of unics o
disparss mumter pressures in proporticn to aveilable snimais.

0f the 187 peratce ismued in 1975, 32 of thesé godt hupters did pot hunt. The resalning
118 goat hentecs killed & total of 93 goats for a &0 percent hunter stccess. The sex racio of the
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kill was 1.4 blllies To each mamny in 1978, buz the sverags sex ratio in Tecent years has basm
searly squal. Althaugh namnlss are lagsl gase, aach husecar i sailed inatructions prior to the
spason vherin hefnbe {8 encouraged to aveld killing nannles with kids, Goat kids can be legally
ki1led in Tdaho, but becsuse of reporting bias they vsually don't appest in harvest soalrsis.

Idaho utilizes a voluscary huncer report capd aystes to decersins kill informacion on sountain
goata. Thix report eard, sttached Eo epach goat tag, Tequests founty or atate determining om
residency, tha nusber of deye wpept bienting snd huncer succems. In sddiciop, each report imcludes
the sex of the will, date of k111, locaciom, snd sanagesent wunlt.

Idabho has two major soumtain goat probless coday: increased access and disturbsnce related co
=ining and logging accivities, snd che associsced incresse and improvessoc in of f=road Cyps wehicles.
Frobably more Lmportant has been the insufficient funde snd sanpowar to properly monitor the trends
and impacts of huncing on mountain goat populstions. Consgquently, gome managers have not hod the
informacion availasle ©o =akd ApPropriacs sanagisant adjustment rapidly snough £ accosmodate
changen in populacion trands.
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STATUS AND MANACEMENT OF THE

MOUNTALR GOAT IN mam‘

Ralf L. Johsison

Gamn Rlologist
Washington Depariesnt of Came
Oiympin, Washingcen FE504

HISTORICAL DISTRIBUTION

Meunitaln goats dfe natlve to the Cascode Homntsdinm in Hashingron, (sss Fig. 1, Joknson, thess
p:'m‘:hdin.ﬂ and renge over pont of the sene aress chey occopled when vhite man first arrived,
feporca of macive mountaln goar (Oressscs ssericanus) in the Cascades vers documented as sarly as
IR05 and LB0& by Lewis and Clark (Burroughs L9610 who saw akins and Blankecs woven from mountals
goat? wool By Indians mlong che Colimdis River. The type locallty Ls déseribed an "Cascade Range
naar the Colusdis River Ln Oregon or Waahingten". Alsésat ssctalaly thews goats were taken in
Faghingten sincé Dafley (L936) dndicatid that there was no authentlc record oc souncain goat
decuttence south of the Columbis Mdver in Oregon. Dalgodst (1348} beliswed char the type localicy
In Washington sas near Moont Adams. Hiscorie records and other references to moumtain E0AL
diacribacion aince che torn of che century indicage that the nagive rangs of souncain goata axtend
thraughout mich of the Ciscade Mountwine frow the Cansdiss border to Mownt Adama except for & gap
in the Spoquaimie Fass ares (ses Fig. 0, Johnsen, these procesdings).

Coata have besn reported from Ehe Selkisks of nocthesstern Hasbingoon and the Blus Hooncains
af ssuthesatern Wishington. There (s & wingle record for norchesstern Washingron (Dalquesr 1648).
He described this animal aw "-r-l.u.%r a rars uanderer from cugelde the state”. Tavior spd Shaw
{1929:31) [In Rall snd Kelsen {1959) | and Dice (1919121} report on the historic eccurrenca of
Stutdin gest In the Eles Hountaine of southeastern Hashingten. Dalqueas (1943), however, balleved
that the reports of msountain goat in che Blus Mountians by Dice vers based on erronsous Ldenbilica—
Elom, No native populaciens of msuataln geat furrently inhabie elther the Blue Mowntaina or Selkirk
Hounzaine of Wazhisgeon.

Fosail remalne of sountain poats were reporced from Plaistocens deposice of Washtuckna Lake,
“ashington by Matthew (1902} EI:.I.I:I!! in Cosan and MeCrory {Limj], Hatthew helieved that these
doponits represanted o faona charssterineic af ghe first Plelstoceny interglaciel stags.

Historic wees of sountain goacs have chenged smeidemably foom chair indcfal exploitagicn by
indigne. iIndisne wilied mouncain goacs not only for thedr meat, but alse far thelr halr and hides.
Early axplarace In tha atate found that indlans walwed the woal of sewmtiln goats Por che making of
hlankscs (Halley 1936). Salish Ipdians frew along the Foaser River sometines hunted goacw and
praded hidés oo the codst. [ndlass of the Ciszades, incloding the Skagics und Mensrchass gachared
goat woal from hillsides during che spring and summer vhen goars wers shedding, (Undarhill 19435,
Colline 1974, and Thempaom 1970). Lewis snd Clavk discoversd that indiens alomg the Colushis River
mads che akdn of & goac head {with homs resaining) into & cop wod valusd It A8 &R SFOASERT
{Burvoumghu 1961},

Tha fact thai indians of the FMount Baker diatriect of Washlogton made a deterzmined effort to
Eake sountals goat uas mated by Brooaks (19301, Estire tribes took part in organized drives co
harvedt miwntalis goat shoetly befors the tum of the century in this area (Srooks 1838). Early
sattlars wodoubbedly also took mountain goar for chedr ssar and Sides Bur the rugged terrain
occupled by goscs probably precludsd ucilisaglon except in veey accesslible areas.

The history of sowntaln goat sport Mmmelag e Wachingbon begam (m LA97, Af that tlss tha
Bunter vas limited ¢o caling tve goats during & chras month smeasen. In 1910 the mmter wai
TERTristad £S5 SR8 EOAE SAT hunbing season. Hunting aresd wers redbficted In 1907 and the hmting
dasdan ¢lossd complecely In 1925, Houstaln goat mmting remmed in 1948 afcer biologisce decermined
that the goat populations were stable wod had filled che carrying capacicy of the ramge. 2ince that
tisn moontain goac humcing has bessn sssctioned svery vesar on 8 comtrolled permie hawis .

a itor'a note. Faper not parc of Symposius,

fortunately Levis snd Cleck Gssd the cers “goac” oo refer to antelops vhile “ahesp” referred
e mountain goats.
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Coneancracion of mmcing pressurs on & few goar populstions resulced in overharvest of thass
papulationg, while miny othet goat populacions were oot himted. Ad & resulc, & imilt syetem was
epcabiished fn 1937. Under che enit systew, goat areaw vgre divided imto sanage=ent units and
per=iE quotss éscablished amoang 10 units. Since that cise che oAt Sanagsment ualta Bave Bien
altored to cegulats hunter distribution la proportlon to goat populaticns. The usit saystés alss
allowed for an snnoal evalistfon of permit quotas. A& total of 930 goat peraite vas sutborieed asong
hi || AOAE mENSgESEC unicae in 1874. Alchough sosc of chese mics were open for rifle himters, sooe
imits swers open o archery oaly.

CURREST DISTRINUTION ARD STATUS

Q—Eﬁ!l.%mm = Tha current disteiition of sduitain goat In the Qascedes (s neacly
{denrical oo historic range. The only exception co chism is probebly st the soucham snd of thalr
range on Mownt Adsss snd Mount Salnr Heless uhers nacive populatioms uetrs extirpaced. Although the
typs logality for 0. ssericapus deseribed by Lewis and Clark (is Miller and Kallogg. 1233) ia
probably Mounc Adsms, 1o auchanticaced mightinge of sountaim goat hove been recorded in chag ares
ila the lant ceatury. Mount Adama fia lecacad on the Takima Indian Reservation and Buncing han naver
e fogulatesd by the State.

In 1972 amd 1973 a total of elght sountain goat from the Glyspic Peninsuls sas restocked on
Maemt Margarer near Mounr Safor Helens. These goacs, caken from Mo Angelss, origissced from
transplante from Alborea In 1825 amd Alaska in 917 andfor 1929,

Ansthar ccanaplant of goats from tha Olyspic Fenlosuls ©o tha Cascadas securred Ln 1975 and
1976 with Ebe rescocking of Hount Pillchuck. Alcthough goaca are surrently found east of che area,
nona have hees sedn an Pllehuch for aver chirty years. The tranaplant wid sade Ln Pilehuick Biace
Park and 1t ia boped the peo-hentlng cutdeor rectrationiats will be abla to opce agaln wiew thess
animals wicthin che state park.

Population estimmtes of sountsin goat im the Capeade Mountaimewers mada for che fiemt time in
1381 [Takla 1).

Tabhle L. Hountain geat populations for Washington, L9661 (from Wadkina 1962).®

Arsa Area Nams Sumha Closed Area Wame Sumbher Total
My, Goats Coace
1 Skagic River 400 A00
1 figrth Hethow 00 Lk
El Dkamncgan River IO 100
L] Hookasack River 250 M. Baker Arca 650 200
5 Sanith Metbow 20 200
& Worth Lake Chelan 300 hileli]
7 South Lake Chelan 250 2%0
a Chivaws fiver 436 Hamen Kidge Arvea 40 T
§ Glaclar Paik kil Fhitechuck snd Fauk 250 330
19 Btillaguamish River P 1 | loog. Dickersan and k21 a1k
Whitahorss MEas.
11 Hont Scavens Fama 00 Baring and Grots Mema, 10 500
i3 Snoqualsis 00 Me. S5 and Dénny Creck > &30
11 Harch denacches MEnas. +25 115
1= South Wanatches Henw. 500 Cle Elim BMwer Area 125 615
15 Hachaa Tasn 754 Cascle Mouncain L2 ] BO0
14 Bumping Eiver 675 Timbar Walf Meintain Al 355
17 Fae ko 450 L 50
18 Tigzon River 00 300
19 Eaas Fons Lakse 150 150
0 Weat Hoss Laks 150 150
i § Stebekin Biver 150 130
Srage Totals 6,930 L, 03 8, 333

*Tha above populabiond do not lselude dny satimats of che goates on the Yakiss Indisn Ressrvatlon ar
i Momit Raloler and Olysplc Hatfonal Packs.
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Ong of che obtaceives of a four vear goat peudy imiciaced in 1978 was o ce—avalusce goat
populacions chioughost tha Cascadas, While it im presatuce o indicats what tha Teaults of owr
goal population edtimates will be from thin atudy, ths total Casceds populatfon Le probably lower
than ft wam fm 1961,

The Norch Cascadon Hacfonal Fark vas sacablished by an scr of che 30ch Congress in 1968. This
pack consists of north and somth wnite of che dariona]l Park as well as Ross Lake and Lake Chelan
lacicpal Recreagion Areas. Hountain goat hamting is permitted im The fwo recreatiom aress, but
closed &n the park iscarior. Daca frem & Queacionoaire oo sowntain goat Tvevesled thac mssazancial
musbers of goats ware harvested from theosughout the park prisr Eo dts eatablishsent in 1368,
Slighely over 10 parcent of the ancual gont harvest was takem In what s now Horth Cascades National
Park. Since 1968, of course, only che two national recreacion aress have besn open co goac buncing.
Houmrain goar populacioms within Sorrh Camcadas MHarlomal Fark have declined in sose areas according
ta pork records (Rruce Saith, pers. comm.}.

Mouncals goates are native o Mounc Bainfsr and have besn plenciful since records Bave bean
mada of ehe Park's wildlifs. Curreat disgribution ia aimilar to native range. ALL sauntsin goats
within Mount Ralnler Hatlopal Park hawe been protected alnce the pack was established In 1899,
Mount Bainier Hati{onal Park records (Stan Schlegel, pers: comm.} indicate the mountain goar populs-
cion has besn relatively scable for che lasc 10 years. The scuntein gosc populacion wich Hountr
Enlnier Waclonal Park is abouc 400 spimals.

ﬂmy_rﬁnml = Heumtals goace vers Dot mative ©o cthe Dlyspic Feninsuls bet vers incroduced
fron twa or thres cransplanta in the wviciniey of Lake Crescent betwess 1925 and 1939. Theas fntro-
ductions came from Alberta im 1923 and Alaska bn 1927 apdfor 1929, According to Dlysale Hatlonal
Park records (Broce Moorhead, pets. comm, ] goats dispersed in an sssterly ind southerly direction
following relsasw in tha Olympic Mommtafns. Ten years sfcer the goosts were incrodeced, sonc of the
Olyspic Moumraine wers incloded in Glymple Naciomal Park. 8y 1534, wvhen the park was creaced, the
gont populacion was chinly discributed chrough the sorthern balf of the Olyspic Houmtaine.

Sinca absue 90 percasc of tha scuncainous cervailn on tha Olyspic Panlnauls thar is sultadls for
mauntain goat 1 within che nacional park, naarly all goacs have bean complately procscced. Olyspic
Hatlonal Park persoonel have prépared an unpublished report on sountslsn goat disperaal and population
data {Bruce Hoorhead.: pers. comms)s This meporct lndicates the goat populacicon in Slysplc Hatiooal
Park now mumbers about 1.000. The currentc estimate of 1,000 goats from an origirs]l elaven animals
18 & ninscy=fold incresss over 30 years, or & net annysl iscreass of shout 30 snisale per year, or

i poercent.

Felkirk Houncalms = Mountain goste probably iababiced fsclaced soumtaims im the Selkirks ac
varisaa tisssa In recorded histary Huf G no biss wan thelr populatissm or diatribstion ssbatantlal .
Dalgoest (1%68) referced to the slghting of a sountaln goat in the Selkicks as & cace wsnderer from
gurside rhe scare. While soemtain goacs from Idaho probably wender into Hasbington occamionaify;
o native populacions currencly ishabidc che Selkirka in Washingron.

In the 1960°s the Usshinptom Came Department initinced @ mouncein goak stockismg progrom im che
Selkirks, Thres relesses ware made but only one wae puccessful, The releass of seven EoACE NEAT
Fluss Crédik in Pend Oreills Coonty in 1965 inoreased oo a populaciom of 30 mountale goats in 1971
when o lisited henting seascn wam Initlated.

CENIUE TECHNIGLES

Hountain goat populations are svaluated in & variety of ways throughout the state dependiog om
ellsate. topography, and accessibility, In the Laks Chelan sres a goac count is mads by boar during
Jammry when gostw sre guite wisibls Jiesr below sancwliom. Goste are cosnted from roads in vericum
areas of che scate in March and April. Im 1974 a goat count on Moume Angeles in Olyspic Havicoal
Fark was conducted im fepeesher. In this ares suemer ronge 49 posevhar li=iewd and 3 cams of
vhyervors counted goats on hikes throwgh preplapned censum routes. Goat counte are made from Fixed
wing airerafic in ocher arean of che scate. Washingeon im Fortunate to have quite acceanible goat
range (Lospared oo goat rangs élssvhere) and aeveral cemson Cechmlguea are esployed, While a wiudy
evaluating aceuracy of goat edwntd has nol been underteken, groond coumtas have been supsrlor to
alreralt surveys In the sote sccansible mrean.

Anocher mechod used to evaluste goat pepulacions in Msshington im through a questionnaire.
Every goar huncar is sent & questionmaire cequesting sightimg inforsacion am vell ae harvesc dacs,
arc. Meny foat hsters docusent goat cbeervations extremely wall and thass sEseTvaclcns are
tobulated and compared ©o pravious years. In this way & trend in peresnt kida of total obaervations
may aid is decer=inisg a scabls, dezlining, or lacreading population.
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MANAGEMENT

Momntain goat are sanaged both for huncing and nop=hunting cutdoor recreationists in Washingtom.
The sontreiled permit systen for limited geographical arcas reguiaces the huncer harvest on all goat
populacions. In areas vhare goat huncing is parmicted, goats are sanaged a8 3 trophy anmimal. Coac
harvest in pot aiméd coward a maximus suscained yield an In deer and &l mapagenent. Sose Arsan
adfacent to major highwivs are closed to umtlng to alles sotorlsts saod son-hmtecs the spportunity
to view thses animals. Many noop=honcers belisve mowntain goacs have only asschatic value and sooe
srpas are managed for chelr cosaideracion.

While sowt sountedin goat populations im Vashingkon Scace sce menaged by the Stage Game Depars-
sant, sshatantial goac populacisom are foumd im che Norch Cascades, Dlvmpiz. and Moune Rainiar
Haglonal Parks. Mowntailn goats Lo all chres natlonal parks and otlier very accesnible aress are
sanaged for sen=-bimiing outdeer tecreationists. Houmtiain goats In the three mational patks are
manaped by preserving wildermess traces and providing a place for owcdoor snthusissce to chmarve
souncain goace in a prisrine secring. Sackpackers and clisbars often ses goacs in che rigged baok=
country and mlong crails co high lakes sod moamiain passes. The Hatiomal Parke incerpretive hikes
and evening programs by park rangers provide tnformation on the life history amd ecology of sowncaln
goats to visitors., Mouncain goat populatioms in the Bscicnal FParcks tocel about 1,000 anieals.

Hountainm goat huating ia extresely popular and far more hunters sesh & mowntain goat mting
epportunlty bhan the resdufcs nan accossodata. As @ resplt, Ehe Washington Caps Departsent has an
snnoal drewing fof 8 llsited Sisber of gpoat permita. In 1976, a total of 6,814 perwons applied for
30 sooncain goar permitm. All souncain gosr huncing in Esshington, cherefors, le ssmaged on a
controlled permic banis sad forcher regulated by gost sspagesment usfes. The goat enit aveces of
selgcted geographical aveas is designed to distribute the huntinmg prewsure and harwest throughout
the state. Any porson with a currenc Weshingeen humeing licenas may apply for & geat parmic Ln agy
oné of 1l goat managemént woits éwcept thoss who dreéw o goat permit fn alther of the previcia 2
yeard. Although dut—-of-atates residents say apply for a goat permit e Washington, the regelcesent
of 4 current Washington hunting 1icenss limlts the ousher of owt-of-state applications.

The souncain goar luncisg sessen wiually opens oo che second wedkend of Sepreshur and lasca
wmtil the end of October. (Tn 1976 the openimy and clowing dates were Spprember 11 to October 11,
boch dates inclumive.) & humter may ceke enly ons goat and humt ooly in che goat management unic
ba or sha applied for in tha draving. Houncain goata of elthér aex with borna lOem (& 1a) lang ar
lomger can be legally taken in Washington.

Tha scatewide goat harvest {s sonfcored primarily by che goat hareest quescionmairs senc co
sach parson purchasing a goat tag. Ome follovsup questionmalre ls senc co those ot respending to
the imicial guestlonnaire. Goat hunters Lo Wonhington have responded extresely well to this
quastionneice and the reocurn has besn conmiscencly abous B9 percent.

The soontain goat harvest Bas declinsd in recent years from peak hacvest vears of 1964
cheaugh 1971, Thres goat unita in easters Wishingeen have besn clossd the laat [ew vyears. however,
am 8 vesult of declining survival of kide. Ower the last ten yeatm the average harvesc ham beso
X0 souncaln gosts while che 1976 Euncer take sas sbooar 3890, Tabls 2 lisce che sounrein goac
huncar mucesns fn Washingeon feom D948 chrough 1976. Hearly kalf of all scuntain goate taken im
Wanlidngton are hilllsa, Willé manmles afe legally taken, mmters dre encouraged to awoid taking
nammies with kids.

In addicien we harvest information recorded S mSunEain gont queatioonalrvid. many SpOrLisss
Meep wery good nates on slghtings and other soteworthy obssrvations. We are pleased that comsents
wrltten on Che gquestionnales falléck & geoulne Llnterest by our sportsmen in the rescource.

Ehile soat wildiife wpeciss have suffersd from loss of habirac s & result of an incressiog
haman WFJII-II.-N'I-. anuntiain goacs accupy tha msore lascoesndible areaw of Ehe state and have logk
iitele nagive tonge an o pesult of humsn hebjication. Thetw has Seen & loss of good goat habicac,
hovaver. frem fire concrel and disturbancen caussd by newr rosda and ].-I-’_I:'.H_ lﬂ'l:l.'l"]..l:,. Wildfire
burns at high elevations in the past Bave created exeallent l'nn,l: aupplles [or goats. In cecent
years with soré effdleleat filve fightlag technlgués. the nusher aod slze of thess hurne haw been
drmitically rodoced. Our axperience in the piac bam inpdiceced goac populacions are dirececly relacged
to wildfire burms and hawe decremsed with firs swppreszios.

Ansther sansgeeent problem s che distribution of humter harvest im relacien to goar populatics.
Concentration of Wumting prepsure on 4 fov goat populatican ham ramilred in sverbarvent in a fav
arsas vhile sany populacions wera not cropped at all. 4An expanding network of roada in goat areas
hap contributed to & ahifc in humting pressurs Eo the sare acceddibls arsan. Aspieal adjuatssntcs Lo
goat it Boundaries and permlb quotan Are neceasary to compensate for these changes in dccess and
EOAE populatlons.

Wg believe our goat manEgesent program is sdeguate Eo prasETve gpoat populacions mc the pressnt
tima buc Dore goad. sound daza [n nedded. Alcar complecion af & vecently infciated goat atudy. v
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will recossemnd refinssents in ssnagement 00 assure the peepetuacien of hanltRy ssuftaln goat
If thia Involves curtallsent of

pepulastions is Washington for che enjovesnt of luture generations.

iesa mmriag cppartuniey, =0 he 1t.

Tahle .

HMountaln goat nter succean.

Tha goat comes first.

Yoar Furmits Tags FRtcant Gral Harvang =——===ssse=
Inwoed Sald Success Eaatside Westslde Total
1948 150 -— b 111 24 3%
1949 a0 - n 37 L] 82
1950 100 -— P31 81 L 1]
1951 430 — 1% k- 24 L1
1952 400 — 18 18 az 71
1933 440 b b 1% 12 16 &3
1954 o0 el 18 (1 L b4
1955 L00 125 Iz T8 23 169
1958 &00 a2 1 B 13 17
1957 L1 33 40 153 i3 Jaw
1938 &00 516 L] 132 Y] 158
1959 &0 02 38 122 &6 191
1950 BOO 492 w 143 108 m
19461 800 TiEd B2 136 1% 20
1982 880 173 u 142 103 248
19&3 9040 ™ 1T 173 114 IR9
1964 ¥T0 70 40 191 153 ek
I%h3 1,030 936 42 26 145 ml
L96& 1004 P43 7 200 1&7 a7
1947 L 060 1,000 i} 134 153 1]
1968 1,083 ELI ¥ i68 in 1%
1845 &S5 850 ;] 164 162 126
1970 ¥2s #70 W 155 185 340
1971 EEL ane 43 152 Lt ¥a
1971 930 A7h 5 118 133 251
1973 #30 259 17 127 134 266
1974 961 E9s 1. 11 1% 272
1875 995 a5 18 %9 13% 138
1376 913 872 (4 109 L9 J88
Toral 71,0487 17,510 T.477 1.988 CRETT
Avsrage 134 T 33 130 ¥9 219
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DIATRIBUTION, ABURDARGE AND MANAGEMENT
OF MOUMTATH GOATS IN THE fﬂlﬂﬂl
M. Rosfs, B, Lortie and D, Bussell

Govarnment of Tuken Territary
Game Branch
Bax 1700
Whitehorse. Yukon T1k 284

Bacil 1971 the Yukon Come Sranch waw s agency concerned solaly with enforcesent and adminis—
Erative matters, Whlle there vas o genaral ispression about the distribution of big gass anicals
ower the Yakos Tervicory based oo laformacion obtained fros outfitters and huntecs, no accunl gase
murvays had besn made. Hunting requlations were sdopted f'rom those of nelghbourismg jariediceions,
and 4 Cansdlan Wildiife Service biologist served as special sdvisor to the Commissioner of the
Yukon Territofy om fase Sanagessnt macters.

Ir 1571 che Yukon Came Wramch followed the exs=ple sec by tha Borchwest Territories Came Brasch
and begin to hire ity dwn bislogisks. A Tercitory-swide Big game invencory was begum la 1573 and
bas se far covgred about ene-thitd of the Yukon. The Yukon Is divided {ntc 1l gase sanagesent cones,
and ehe prossnt budget allows the Game Oraneh bo cover one gase senagenent tone per year wich chis
inventery. Asrlal aurweys are conductéd twlce & year; onme in July o do claselfisd counte, and ome
in Februsry to locats and map winkter ranges. Urllizing helicoprers for susmer counts, populacion
antimates are considered fairly relisble, wisce all gosats are st alpine elevacions and thelr white
costs show up wery distinecly sgalose the dark Sockground of cliffe or slpins seadowvs.

DISTRLSUTION ARD ABUNDANCE

Goar rangss extend anly ilneo the ssuthsrn one-thitd of the Yukon Territory, snd weing che
eriteria of productivity aml goat denslty, these ranges are =marginal compared o thoas of Aricish
Colosbis mtd the Alaska Panhandls.

Hith the oxceprion of Game Hanagement Zome 10, all gume menage@ent zonad that are Knowm Do
hrve goat populacions or have had thes in recant timas, have besn covarsd by sur hig game laven-
taries. Hemce our populacion sstisaces for Yukon are connldeved Calrly celiable. The escimates
given for Case Managessent Dome 10 are haswed oo ioformation obeained From the big game surfitrere in
the area: K. [nssard, ©, Martlm and D. Saarch.

Figurs 1 shows che diacridwcion of goat roages In che southern Yokom {3 relacisn 2 =ha pesa
managemenl sones. Table | mewarires che populstion sstimacas.

Takla 1. Pepulacicn sstissces of ssumtain goabs la the Yuhes Territery.

Gamn Managemont Fopulacion Husicing Smdson Bource of Infoermation
E Esrimacea
L] L] Cloned Hoela, 1979
Chrlaciapans, 197]
i 10 fiept.. | — Sepr. 0 Honfs, 1974
v a0 Closed Howfe, 1974
1a aa dgg. 1 = 0Oer. M Oucficeers: Smarch,
Hapeard; Marcin
11 109 Augs 1 = 0Qese. I Boefa and Lortia, 1976
L

Edicor'm noce. Paper not parc of Symposius.
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t done & - Thia gone comprisss the newly—sstablished Klsane Matlonal Park asd
Eha ad jacant Elusne Gase Sanctuacy {Fig. 1Y. Detalled SETVEYE conducted by Hoefs (1¥71) and
Christiansen (1973} estimated the totel gosr popularion sc abour §080 wich variable densities
locally. Elghr fsolaced small populacions are found north and sast of the §lime River (Fig. 1)
while populations are sore of less continuous at o denwity of | pow Hh] woukh of the Slims Niver
to the Kathieen Lake - ¥ockeye Lake walley. These aress are prime babitets for dall shesp. Goet
populatisns are copcimusun and densd ip the mouchermooot porciom of the Eluana area, from the
Kathlesn Lake - Sockeye Lake walley aauth 0o the British Colusbia horder. This ia the hest goat
hablear In the Yokon with an average desaity of more than 1 goat per 2.5%s? and & considerably
highar demalty arownd “Gosthsod MHowntain", Goats are the most abundant mgulaces in chis souchern
portion of the Elusme sred, wikth dall sheep representced cmly fn small, disconcinoous populscicns
(doefs, 1971).

T = This aren (Fig. 1) comtaing good goat Tanges along iim meuthern
bardat, howevwet. populaciona havwe Sesn decisated by heavy hunting. Present estimates indicace &
total population of oot soce than 100 (Heefa. 1974&). Resnant, amal] populatlons ave fould darsusd
Bennett Lake and in taolated aves In the siulbweal portion.

Gams Management Fone § - Goat ramges in this sove (Fig. 1) are rescricted oo 1te scurbeest
COFTRT 4mmm Lake (iindy Arn) and drey Kidge slomg the Carcrogw Eoad. The total populncion
is sotimated at about 10 (Hopfs, 197L),

Cams_Management Zope 10 - Thia ares (Pig. 1) han not been survayed yet and inforsatios on gost
distribution was obtained from the cutfittera in this area. Ssall populaticns ate reported for che
Caonalar Mountalns, the Pelly Moustalans along Bleck Niver, and the "Thirtymile Zonge™ wesc of Half
River: Tha total gost populations io this ares appear to be poc more chan B0 oo 100.

Camis Manageosnt Tone )11 = This srea (Fig, 1) inelodes extensive goat ranges im tha Lagan
Moymtaine and o wmall population in the Ltsi Mange, the sorchernmast population (63° M) Io the
Yeksn. Decallsd sucveys wers conducted last vear and the tatsl population 14 eatissted at about
o0 (Bosfs aod Lorcls, L900). Howvewer, 4t appears that goat heabiltst io this ares 1s sarginel, wich
denalties an L ai 1 Eealb pat ﬂh’, extremuly low 4f ooe conmdders chat thers ars no ahsep In
this range to compete with goacs am in ocher arsas of che Yokon. Produceivicy appedrs also o be
vory low in this range. Of 200 goats classified during our survey, onily 23 (11.8 peccent) wars
kide. This ls hardly stough to compensate for adelt morcalicy.

In addition to the “resident” populations described above, individual goats or small groups
have besn observed in recenc years in che fellowing locaticna: Grey Midge vast of Wlteborae,
MeClimtaok Mountaln and Tealin Hiver sres sast of Whitehirse. and Sifcon Range norchuese of
Wl vehorme .

Thers are a mmber of other locations where goatm are kncwn to hivs sxisted in small popula-
tlons in recent history, bur whers they spparencly hove heer extarmimaced. Thess mress inzluode:
Wite Mountaing nesr lokes Corner, Eockslide Croek In ehe Klusne Ronge. HMiseral Creek im ths
Elusne fenge. Tincup Loke sres in the Rluane Hange, and an unnamed mounmtaln east of Plekhandle Lake
alleng the Alnakn fighway. TYoumgman (1975) Liata isennfireed fecords from Carmacks, Toshwtone Mi.,
and esven Laplerre House.

ia mu=mary, the grat population in che Yukoo is presencly sscisaced ac abowr 1800. & slighsly
sodiffed ewtimate may be sscabllshed once gose inveitories hawe bheen corried out im Came Msnagesent
Eoow 10. OF che cocal of Q400 gascw, 900 are wunder full proceccies in the Elusse Park aved, as la
& small population of parhaps I0 goats in Gesa Managesent Zons 9. Goats in the obthdr arsas arw
surbjert to huntisg pressure of varying dagrean.

HANAGEMENT OF GOATS I¥ THE YUNDH
It appaars that all gosca in the Yekon, st leasr all honted populations, sre of ehe subapecies

Orossnos ssofdicamus colusbise. Cose mspagesent pracgices tharefors can Concantrate oo Ehe abatus
and parfaresnce of goat populations omd noed nor sceos=sdits Eawanomic qusstiona.

In spice of the Face that moumtals goaks dee the recest big geme specliea in che Yokon with
anly about 300 subject fo hamtleg, gase laws wntll 1974 wore very llberal. Thare was 8 Territory=
wide open sesssn of three sonths duratlon (Aug. I to Sepr. 30}, sod gones of sither sen could be
shot as long as thelr horne were 10cm (4 in} loag. This provision only protectod the kide of the
year, wince yearling goacs alresdy have hoves longer than i0cm by the time the hunting meascn
srares in Aufust,

When S04 geme invesntories verw started In 1971 and 1974, it moon hecame Apparént chat the
relatively small goat populations wers subject to severe honcing pressure and thac goats in sose
AfEan warTe dlﬂuitlij‘ aver=harvested. Table 2 lace che smepusl haevear agatistis for Aoates over
the pasc 23 yearm. Whils 30 o M goare per asassa In the sarly 1970's may nof sppesr excessiva

hd



from a total population of about 500, ane has to realles that hisbing preasucs was nobt evenly
distributed, belng comcentmmted 1o accessfble arsan. In particular; Gems Hanageosnc Tones 7 and %,
eguth of Whicshores, were heavily hunced with ac lessr I goats cakes out of & population of abuut

LoD animals im 1973,
Takla 2. CGoar harvese atatiscics for cha Tukan Territery.

fanaon Hon=Residence Eealdonce Trappors Toral E411
19TRSTT W T 1 7
19757 Th 16 B 1 25
197475 20 16 a i
1973/ n 15 ] 43
197273 I 20 2 S
1an/ne a2 1T 3 b
s 19 i | h 1]
1969779 19 18 1 L)
LR6RES 69 ] 14 2 22
19671648 26 18 1 &5
1566767 i [ L] 1]
163/ 68 e 1% 1 ¥
PR T 17 T 1 i
L9635/ e ¥ Il ] H
1962/83 & il 7] 1%
19EL 42 5 13 ] 18
1960761 ] & 3 16
1955760 1 ] a 14
19358/ 3% ] 13 ] i1
1957/ 58 & a 1 15
1936757 5 ] 1 14
1955/ 56 9 T L] |
1938155 # L - | 1
1953/ 54 1 - & 12
1952753 i L | 2 7
5UH 354 187 a9 Lt
PERCENT 5.7 &1.3 7.0 100.0

A nmber of restrictions were fmposed for the 1974 huncing seasom with the ohisctives of
reducing the harvesr, particularly thar of female gosts, and allowing the depleted populations im
GCapa Managemant Zomen 7 and 9 o recover. Im 1974 wich the ascablishment of Cams Maonagemsnc Zonam
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tha Came ODranch vas able to deal vith these dgpleced populstioms separately Erom those of orhar
arsan, largaly impccesmible. apd hunced primsrily chroogh cucficcars guiding non-rasdidants.

The following Aew regulations cass Inta affect fa 1974t [femils goats eaccospanied by a kid wars
procecced: all goats with & horn leagth of less than Z0cm {3 in) vere protected; the leagth of the
open deascn Ln Gazm Manngessnt fone T wvas reduced to one pooch (Sepr. 1 to Sepr. 3): Gama Manage=
ment Zone § usgs clomed to goat honting, and; sll hesds of the gosrs takem had ro be svbalrced ro
the Came Bramch for inupection and meaEuring.

Bvesn though chers vas soasidarable cppasition by the humting commumlty ©o tha new regulaticna,
in partlicular fe the “B-lmch (Mea) rule™ the chisctives of the Casms Branch wiare achiewed:. The
annual harvest doring the past three years Le lews than 50 percent of whit (¢ bhad been during the
early 1970"s,; and sore fsportancly, chere is sore protecciom of the bresding stock. ®Frior o 19546
the sex ratio fo the harvest une arownd 30150, wvhile daring the past three years it han been #3:33
tn favour of billies.

Tha sffecen of the "G-imeh (I10em) rule™ are abown in Flgure I in which the cumulagive Born
growth La plotted agaloat the age of the goats. This ruls protects all goata lesn than theee yeass
old and females In certailn populations (GME 11} until they are in their F{fth growing semson.

The facr char iz {s mow cospulsory to subslc ekulls for sessurssante allowed che Qame Branch
to do o nmmber of stscieticel tests. Only those foctocs found to Be significantly differemc (93
pacrcant c.1l.) arm swncioned balov.

I} teata ahet Lo GHE 1l arve significancly older this thoss shot La 22 7,
G Ly g = 7.0 years & 1.6, 0= I9
Tiox = 5.2 yanrm * 2.3, o= &1
Thia furthar substenciates the different degres of huncing pressure to which chess cwo popula-
plons are axposml.

1} Males have significantly larger horm bases than females.
P E= 11,39 # 0.3em, 01 = 5]
i X = Iﬁ.ﬂ:ﬂ.ﬁn. n= 27
While thin En & koown fack. exsct statistics were previcuvaly not avallable for Yukon goata.

3} Male_horn growth in che firsc owo years in significencly larger than Pemale horn growth.
E‘1 Ee= lhf = L.bem, n = &)
P xm L& & 1. Fem, no= 37

&) Pemala horn growveh durlisg ke ehird growdng ssassn le slgniflecantly larger than ssle horn

31 Te dace wample siEew are not large snough o show o mignifizanc difference in herm growth Taces
bacwean the fesales of GHI 7 and chose of @EE 11, even thaugh indicacions are in that direczion
{dee Flgure 2}.

Bacaume of Ehe Limieed distciboticon of goacs in the Yokon. their sconomic Isportaocce to the
Territory im ooc wery large. liHl.:I._iiIu: huncars who want co bag o goac oesd co choaindn addicion to
chalr huneing Licensss (53.00k o gosr cag for 30.00. Hon=resident hunters can only hunt through @
registered outficter. In additiswm to thelr licemse of $100,00 (850.00 1Ff Camadiam) and the goac
tag (§31.00), they have to pay & teophy fee of §100.00 after complecion of a succesnful goat Buenc.

During 1975, 150 resident huntera obtaimed & goat cag but enly slght were aucceasful for a
smceedn race af anly 5.7 pereént. Durlng the same year T2 nda-redaident hunters pbitained a goat Eag
af which 16 were succesaful Tor & swccess tabte of 2.5 percent. Total veveowes collected by the
Game Branch for goat hunting during that season therefore was less chan 52, 000.00. The sconomie
lmportanca of goat huncing to cthe Yekon curficcers” Industey is very low also. Bven thoogh flve
outficting arean hove goace in chem, only one = locaved in GHE |1 = depends heavily on goats am
ghare are very fev shoep fn this ares. This cutficter’s harvest of geace how averoged 12 per
saason and af rises bas been am high as 27 {1972).

The Gamse Sranch Pesls that che present regulatioos sy be sulflcient to allow the goac popula-
tions to maintadn theswelwves. PFoaching so far has poc besn a probles. To dece re=introduccions
inco forsarly occupled ranges have not besn accespoed in che Yukon.
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STATUS OF USTRODUCED HOUNTAIH GOATS
IN THE SAMATCH RANGE OF COLOBADO
Jamas A. Bailey amd Bruce K. Johmsonm
Depacisent of Flahery and WLLd116e Bialegy
Colorado Zcate Oniversicy

Fore Colline, Colorada BO0523

tracti Howitaln Zoats weré introduced Into Calovads fn 1948 and new ate established in four
acean. A the Sawvatch Bange, herds o Hb. Shavano and Shesp Mowmtain have Incréaded since lass
srudied In 1964. On Shesp Mountain, gosts congregated into larker groups edd soved (ros south
gppecce balow rree Line o morch apd wesr aspecce on alpios tundra am tha susser propressed. Tha
late=owmmer diet comglaced of abour ruo=chirds grasinoids, ono=fourth forks sad 7 peresnc shrubs.
Aga raciow from che Sawotch Ramge apd (eom stodies reported Im the lireratore suagest o density=
dependent decling in peproduccive succems as incroduced horde of souncain goats have growve largere,
tn addition, age ratioa in rhe Sawatch Range have heen negatively cortelaced with dapch and pav-
niatence ol anow above Lisherline.

Rocky Memtaln goag Hi'&_um mu_q,laﬁ,} populations have been esisblished in four aress of
Colorado by the Divimion of Wildlife. In Savatch Rangs, slso referced co as the Collemlare
Ranga, gaacs from Moncana ware tranaplanced oace Mr. Shavans in 1948 and onto Sheap Mouncain In
1950, Goats from Tdaho and South Dakoca wers relsased oo Me. Evana in 1961 goata from Bouth
Dakota and British Colushis wers relsaded in the Sen Jusn Mountalnn (o 1968 end 19701: amid goats
from South Oakota and British Colusbis were transplanted to the Gooe Range In 19568 and 1970
(Bucherford 1872}, Thase pojulations are now the southeromost in Horch America.

This paper I8 based wupon thres sussers of field work wich sewnealn goar populscions (8 cthe
Bawatch Kamge, Objsctives vere 00 determine che stator and soeser ecology of two of chews popula=
tiohe, WNichard D, Schults chegrved the population om Mo, Shavene fm 1973. In 1973, the jumior
author concencratad his obaprvation in the Shesp Mountain-Gladacone Ridge Area, hut also ohserved
the M. Shavane papulaticn, In 1976, Robin L. Heary vepeated the 1975 chasrvacicns, Susser fool-
hablices of goars wers ssdsceed by Schultc and Johnmon.

Funiding ham beon previded by cha Incernarions]l drder of Rocky Mountals Gosts, Salida,
Colorade, Persmnael of the Colorvads fvision of Wildlife, especilally Scanley Olgilwie, prowided
adivice, logistical support, laberatory space and accems to Division records.

The Sawatch Range (397N, 106°W) contains 1) peakm over 4250 =, Hibbs (1963} fnwentoried
goats on the Sheep Mountaln afes and intensively studied che populacion on Hr. Shavano 4o che
marly 1960"'s.

Sherp Moungain, MWl =, with Sladstone Midge, <013 w, Jones Mowmgain, 5013 =, and M.
Il'hntr:'r. B = owvan the primery stedy ares. Hi, Shevane, 5310 m ia 20 k= south of Shaap
Mountainm.

o fhr:- I:E lnb:;: lr;lhmi'tn';l lmmli““:ﬂﬂiv Tundra vegaration conminzs of granses, sedies
] arhe W 1] & O riaclecans pine nus acigcacal, Eagalmann mpruce [Picea enielsanall)
snd willow {Sallx wp.}., Comson plants include Trifelius da llum, T. nanusm, Echresis bellardi
and Geus rossii. Imsedistely below tree Line 1a & Apruce-Fir (orest tone Including Engelmann
spruce, Ablow Tasiocarpa, Populus ipiden and Pinus comtorts, Im the Sheep Houncaln areas,
poats descend to 2730 o on ateep, south-fasime sutcrops having sparse vegecacion neludisg pines
pnd mountaln mahopany (Carcotarpus montamus),




HETHODE

Figld obparvations scourred prisarily during Juné-Auguat, For asch ohservacion of souncain
goate, location, aspect, elevarfon, and geoup alee were recorded. Coarw were classified as kids,
yearlinga, namnlea, billlies, or anidentified. Cciceria for sox decerminacion vers gemizalia,
urlnating powlilom, horn shape, amsocistion of kid amdfor yearling wich an sduie, and pemaviour
{Arandborg 19353). Animals were classifisd as yearlings by size, horn shape, and Behaviour; l.@.,
iF chey follewed o panoy conpistencly, Yearlings could pot be conatacently idencified after early
Auguag,

Silliow are predvably uoderrepresented In the dats for two tessoma: billies ware mors |ikely
o be In smill growps durlnd susser and thess groups had a lower probabilicy of being obeerved
than did large groups consisting soscly of kide, yearlings, and nsnnies; snd, once cheerved, an
adult Fesmle had & high probabilicy of heing clasalfied becauss saternal behavior se=lrred fpe—
quently. [n contrast, adulc males wers more apt to be clawsified an unidencified adulta,
Tearlings ware overcepressnied in data from June whenm chey tended co Be 6 large, obvious groups
while nasnies cended to be isclaced wirh new kids.

Conmidering thase sources of bias, we selected kidivesrlingadult ratiow from July asd sariy
August for snalyais. In these ratlos, édults are nannles, Bill{es, and unidoncified sdulte, %o
also anaiyaed kidioldor anisal racios. Older animals are sdules as desoriboed above plun wesrlings.

Ao ratiow ohtained on the growsd and during aerial flighes U5 cha Sawvateh Range in Augiat
and 3eptesher 1384=T4, ware cospared to values reporced in the liréfature. They were alsoc Cwated
for corralation with dnge sonditions during each previous wincar and sprisg. HBoow data
{Wanhicheck #t al. 1971} vere obtained from & veathat atatilon at Manarch Pass, about 14 kn frosm
He, Shavano and 33 ke from Sheep Mounrain. Seow pATABSEFrE Pestwd wate snow depth and warer con=
temt at the srart of sach month, Februacy-Hay.

Puring ald-Auguat to ald=-Sepesbor, hanters collected ssmples of tumen contents {rom 3 goats
in 1973 and 12 in 1975, Ssmples were Frozen or Flaed s foreslin solucion, In the Laboratery,
they wete washed over an S-sesh wire scvesn (3.15 seshfen). Por the 13 sasmples from 1975, amall
particles passing the B-mash scremm wvere retained in 8 1%-mesh screen (6.0 meshfea) akd saved for
microhiscological analyeis ($parks and Melechek 1968). Reaults of these analyses are reported
belafly here and will bo roporzed in mores decafl slaevhere,

RESULTS
Habicar and Group Slas

On Sheep Mommtailn In 197%, gosr discribotion shanged durisg susser From south aspests bilow
tred Line fo norch and wesr sepeces sbove tres Ling (Fig. 1} In June, goats used steep, south
mmpecta an low an 1750 m, B pereemt of observacicns Being In sduth aspectw. Increased use of
norch and vest aspects during July and Ausuat may be correlated with cthe declining ares of snow=
pack and chanpging availabiliey of gresn forags.

Avarags herd side incredsed as the susser progresssd (Fig. 2). In June, 38 porcanc of
groups abasrved confained 1-1 apismals. Oroups of 3 srimals usgally cosnisted of & cannie, kid,

and yearling. & bunter has reporced sesisg s herd of LO0 zoacs on the Sheep Mountain ares in
Septenber 1979,

Minfwun Popularions

Minimm populations have been reported ad tha largest nusber of goats ween on sach study sres
without dupliestion, [ibba (1965) reported sinlous populacions of less than 40 gosts on each
stidy ares In 1984, Wecent shaervatisns Indicate at leasc 174 goars on the Sheep Mountaim-
Cladetons Aidge atas in 1975 and at least 81 goats on the Hr. Shavano ares in 1974 (Fig, 3,

Age Nation

Aps rarios are gued hers to indicare reprodidtlve soccess in goac populstions. e are suare
of hazards in tnterpretiog age racias in this way [Caughley 1974). Howswer, thewe are the only
available daco and we feel they can ba used, with caocion, to detsst large differescos in TepTE—
duction.

Revlow of literarure indicaces lavge diffarences beturen air rakion reporeed for recestly
latroduced mouncaln gost herds and rhaps reporeed For natlse berds and For herds abhastved more
than 13 yeare after intreduccion (Tables 1, 21, Tn Tobles 1 and 3, 15 Years 18 -an arbicrary
divizion snd ma precise Bialogical algnificence s Enrended. Hacently inecoduced goat papialations
hare had Aga TAtiss berwedn 36 und 100 snd sveragiog 39 kids per 100 older anisals,
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Table T, Age ratios from susmer studies of mountain goat herds that werd 1e5s than 18 years pid

Since transplamtatinn,

"".'I"h" i'“' Kfds  per
100 Malts 100 O1der
Ared Pariod Year M Tearlings Kida Animals Source
Alaska, ¥odiak [tlandy Surmer 1962 - - 57 Hieljord 1973
1963 26 - - is
1964 &% - - 100
1985 35 = - L]
1966 54 = - 42
1987 A - - 48
Colarado. Mt. Shavano July=-fug. 1983 22 2 nze 100 Hibbs 1965
Gore Range Sept. 1976 53 - - a7 McCloskey!
Montana, Crazy Mountaing g, 1962 252 = - 38 Lenmtfar 1955
AvErage 59
Range 3&-100

' persgnal Comeunication, Bruce Hctloskey, ¥i1dlife Conservation OFficer.

Table 2. Age ratios from sumser studfes of sativé mountain goat herds and from herds that have been

establighed at Teast 16 years.

lunber per
Rids per
100 Adults 100 Older
Arga Parfod ¥Year N Yearlings Kids Animals Source
Alaska
Eodiak [4iamndi Sumer 1968 4T = = 51 Hinljord 1873
1563 &8 - = 20
1970 & - . 1
Alberta
d1.H.ltl'l-tmrl Lakes Aug.=-Sept. 1947 3% = = 9 Banfield 1947
Tdaha
selkirk Hangs SummEr 1951 90 12 A 12 Brangbarg 1356
SElwy River SuTme e 1851 53 8 % 28
1952 497 17 1 |
Zalmon River July-Sept. 1549 T L 24 2
Jung-Aig. 1852 BB il 63 B
Fansimero] ®iver July T 1. - - 1 Kuck 1870
Montana
Flathead =Sun Rivar Summor 1948 A % 20 17 Brandborn 1958
Aed Outie-Sum River SumEer 1947 4608 B 40 a7
Mizzian Hange Aug, 147 38 ] 17 15 Casebess o2 A1, 1950
Glacier Park dJuly=Aug. 1947 132 - - ar Petrides 194E
Crazy Mountaing 1960 151 - - 21 Fass 1962
1861 J27 - = 26
nish Peaks Tete June 1870 &8 - - 24 Peck 1472
Louth Dakots
Black Hills o lr-Aug. 1980 T6 21 5 21 Aichardson 1571
July-Aug. 1951 208 Fi ] Z7 2
Stammar T 134 176 33 - it
Sigmor T 1867 136 13 19 30
Baikington
Okandgan County Summer 1939 B4 13 43 18 Anderson 1940
Average Ratios: L Fi a4 b
Range: 533 17-83 §-52
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Figura 1. Aspacis uped by mountaln goats on the Shewp Mountadn Study area,
18 June = 21 August 1975. Lengthe of bars and nusbers in parentheses
indicace parcentazed of dach soncth's chssrvacions on each sspgoti o=
aisher of goat absarvations aach monch.
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Figure 1. Sizes of goat herds observed on Shesp Mountain stpdy ares 16 June -
71 Amgust 1973, (0 = nusber of gear herds obsarved sach mamth.)
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Tt thiss appears that reproduccion la influemced by densicy aw an introduced sountiln goat popula=
clon grown and presuvsably sakes (B¢reasion desands cpon habitat Tessurces whish become [infcing,
Ags racios of goats lncroduced onto Eedisk Telandd In 1952 suggpédated chian trend, although st
conclupively, The lowsar age rarioc, in the 1Tch year afcer Introductlos, wea reforded followisg &
gevere winger and sge refiod vers por poblished for bayond rhe 18th year after Intvoductlon
(Hialjord 1973).

“"""1 —== = SHEEP MOUNTAIN
— o W], SHAVAND ’

8
||

&
i

MINTHIM POPULKT 108
EIOa, 100 DLDER AMimALY
L]

-
" 9 ™ -
| - —
. ol
-
u Ll L] L] L]
fa %o ) i “ 58 n ]
RELEASE Higes PRESENT
Fligure 3. Minlsss populatlens of ssuntaln Flgure &. Observed age rabloa of mountaln goata
goats on two Sswatch Range study oo HE. Shavano, 1964 = 76, The line
areas; 15948 = T8. The dats from ac 28 kida par 104 older goatm is
1964 are from Wibba (L8E5). the average reparted for ndcive and

“astablisbed™ herds.

In the Sawateh Ronge, ane vaciss of goats on Mr. Ehavana have declined alsce Hibba (196%)
reported 100 kida par 100 older antsale in 1963 (Pig. &), Wich the excepcion of 1974, age racios
ofi HE, Shavano have regently been similar ko those of oative and sscablished herds, sveraging near
:l Kiiln H‘l‘ ngn]ﬂtr animalw. In coptranc, sge racios oo Sheep Houncain have not shown this

oc ] Lna ig. o

Kid:yearling:adule racios for goar herds in the Ssvarch Range have besn soatly above che
sverage racios im the [iferarure for native and established herds (Fig. &).

Conplderable variacion exigts amosg ags ratlcs reported for the Sawatch Range (Fles. &, 53
and ameng Tacios reported An the literature (Tables 1. 2}, Srandborg (1935} and Hjeliord {1973}
suggeated that low ape ratlos tetd to follow severswincers. In the Ssuseoh Ramge, kidiolder
animal ratloa frem the Sherp Hountain area have been negatively correlated (P 0,00 with weow
depth at MHonarch Pasa on the previows Hay 1 (Fig. "3, apge ratfow from Mo, Shavano have Been
oigatively correlared wich smow depth st Momarch Fass on April 1, alchsugh net with acacistical
significance (Fig, 8). The high eocio from Me. Shavane in 1974 s an unexplained éutlier.

Thess coreelacions sust ba vieved cautioualy sinee alght related varishles were ceaced o
tdenciiy the largesr correlavions. However, they suggest that snow depth and persiszence have a
Hﬂllﬂm“flﬂlﬂl upsh goat répradectlon, pedsibly by redeciog food availsbilicy duriag lage
gaatacilon,

Cramlpalds sccurted (n all rusens of soustsin goate collectsd from ehe Sawarch Range in late
summer and sccounted for about two=thirds of che dise (Fig. 9). Forba and woody slants sccounted
for about mew=fourth and 7 percant of the dier, respectively. Sedges (Carex snd Kobresin) were
sspeclally important. Fasguea. Agropyron scribuner| and Poa were Important grasses.
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L, Oeum roasll, ﬂ.‘hﬂ. T-IEIII.E mofitanus and Sachucws were 1eporcant forha and shruha
in the di=k,

WMile goat populacions on Mt . Fhavana snd Shesp Hmmrtain have (ncreased aipce 1064, thore
i wvidencs that reprodoctive suceess Ras deelined and iy approschioe levels common in more acabls
papulacions. Denpisy-dependent ceproduciicn ioplien that saxisus hasvastable aerplunis can be
maineained by contrelling population denaity at some incersediate level rather than allowviag a
hard to grov to fusbera controlled by natural sertallty and poor reprodective acccesa (Croas 196%),
The precision and sisccesa sith which Colofada sountain goats might be sandged for saxlsos produc-
clon will depesnd upon i1y having continuing snd betcer populacion daca than now exisr, (2]
controlling sexes std ages of harvested goats to maintain a high proportion of prodoesive females
im the populacion, and ()) adjuscing harvest levela to warlacion in reproduccive auccess chae
pgems o ba due largely co variacion im mavericy among wingoera. If comtrol of sexes and aged of
harveated goacs proves (sposgible to achieve, alrtermating 1-2 yvear pericda of harvear wieh -2
year periods af noo-harvest may be uheful In contrall [9g nusbers without perdlstently Lisiting the
propart i of priss-age fesales below optimm levels.

If the sanagement objective s to maxioire harvestable surplus, thets sey be conalderabla
valus in eoncrolling ap inctrodecsd gosr herd ac {nraresdiace populscion denmicy before goat ousbers
increase to levels dotermined largely bw natural sorcalicy asd poor reproducclos. Oelay of a
dpcinion o manage nu=bers uncll & herd must be redeced from maximvm pbondamce o intermediste
densicy may result in years of lag befors rveproduscive wuccess Tespomds to lovered demsity. This
lag could cecur dus ta the alowmess wieh which high-alpiae vegecation say Tespand b0 & reductias
in utilization by goats o6 ceitical arcas with lisicliag forage TemooTCES.

Yery little is koown of the winter ecology of Colorado's mountain goncm. Winter reoges have
oor Leen adeguately locared. Wiarer food habits are wircwally wnlmowm. This informscion will ba
pecepsary for improved understonding and ssmapement of the #tate’s somtaln goats.
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THE TMPACT OF EXTLORATION FOR COAL OH MOUNTAIN
CHATE TN NORTHEASTERN BRITISH COLSATA
Eruce Pendarzant

Flah and Wildlife Branmch
1019 Wharf Strest
Victorim, Britizh Columbia VAW 1T

John Bindernagel
Rgsource Acalysis Bramch
Fore Sc. John, Briciah Columbia W1J iv2

Abatrant: Coal =inisg and relaced acriviries conflicec with the maincensnce of sowncain goat

smericanys) populations. [n northeaptern Bricish Colusbis, coal axploracion las corce=
lagad with & decline of mountain goac populacions. Depresssd populations have whosm mo wign of
TECOVRIEY .

Issinent coal developments including nime apen pitmines, two underground mines, several
preparation plants, one completely e Cown, b yo, rallways, amd alrports will affect aporowi-
maraly 15,000kn*. Within chis area lie 1,¥0e* of coal licemse and 1,300 of moumtaln gmat
rapge. Twenty percemt of ghe sountaim goar venge is uader llcenss by coal cospaniles.

Tha precise mechaniss of che soustein goat populaticn decline Ls nor known but appears to ba
relared vo sany homan pecass. fabicsr destruceisn im mor an Impartant faccor In Enown losses but

say be & factor I attespis bo re—eatablish pepulaticnsa after mlning.

liaw approachss o managesent may have to be developed for oountain goac populacioos with
(nmmer habhlrac buc easy homan access. High populstions arill exisr in resore parce of che coal
biock but pressnt sansgeent teclnlqies based on msaipulacion of open sesscn lengch will soc
procect thess populacions Lf chelr habitst i explored for coal weing road depemdent equipment.

In 1976 intanslve stedles of sewmtaln goat (Dressnos ssaricepun) distribocion, sbundsnce and
habicar wers iniriared as parc of m general envirommencal impact assssssent of proposed coal
developasnt Lln northeapcern Seicleh Colusbis. Thess srudiss wers Endercaken by ths Eovirorses:c and

t.nd‘ht'ﬂ Secreiariat (now the Hesource Amalysis Branch) in co-operation with the Flah and Wildlife
Beanach.

In this paper wi anséas the affecta of piaat coal exploration and dévelopmsént on moustaln goats
and suggest how detrimestal lspacts can be avaided In future. e scknowiedpe asslitapce In duga
collection or writing from Or. J. Elllott and Messts. F. Marper, N. Crook. A. Edie, B. Bopnar and
B.. Fuhr.

STUDY AREA

The atudy area Inelsded lj.ﬂmh.-: an boch aldes of the Rocky Moumtalna (Fig. L}, but In thia
paput wa snphasles the saat alopes of the Rocky talnié in the vicinity of the coal licenwes and
koowm goat Tanges. Coal licenses inclods 1.87%m% in a 370ke wivip fres Willincon Reservele south
sast o the Alberta border. Goar habirac varies frem scesp river Elnﬂ.l in forested foochills oo
rugged peaks of the contral Fockies. Zome of the best goat habitat is on flat-topped or rolling
soumtsline in the engcern part of the renge. Thess scuntains bave lorgs expansss of alpine saadew
boundad by esliffs vhich provide eacapa terTain.

Fig- | delinssces goac habizac from Cansda Land Imwsntory (C.L.I.). O ssthodology and fcs
spplication in Rricish Columbia 1w explained by Blower (1973). L1 information for goacw wvas
iupplemanted recamtly by Goat Discribution and Abundonce Mapn (Blower. 1978). We excluded habitat
with sore chan 508 CLI clasa 6 and T (landa with severs limitationa o and no ungulate production
respectively). This procedurs descnuttatod that all but extresely sacginal goat hablrak In the
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Figurs 1.
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atudy area wan on cthe shst slopes of che Rocky Mountaine whare smow fall im relacively sodarace.

information on hintorical populacien ledels uas oheained by Iaterviswing trappers, guidss,
forsscry parsomnel and Fish end Wildlife Seench staff. Previous populatcions are subjective
astimacss banad on comcansuses of sevaral scurced of inforsscicm. Curcenc populacicn levels are
based on estimates by pecple Familiar wich the ares or escimaces based on aerial countn, Haxiaus
counts on record are llsted and cam bhe conslderdd minisus pepuliations. Asrial sorveya inoluded 12
hours by fiwed wing alrcrafe by Pish aod WildlEfe Beench La 1974, and 5& howes of helicopter surveys
by che Eesource Analyais Branch in 1976.

Bumelag daca in from Fish and Wildlife Bromch Ronter returm (iles. Hoond expleorancion date vers
abtained from Mloes Departsant feclasacion filas.

RESTLTS AND DISCUSIION

Mountaln goat rapge cccuples sboat 1..‘-|2'l:lllfl'h-i of the arsa. Tha sxcsllenc qualicy of habicar in
the coal Block iw well documented. Soper (1970} concluded that the whole sast slope of che RKocky
Meuntaine from Jasper Parhk serth co che heod of the Sarcowvay and Wepici Rivers (ian the soucherm
coal Block) was unsxcellsd goac habicac. Tha bSest habicar shawn by CLL im in tha merchers coal
block spd i rated class 2, an extressly high rating for sowncain goat range. These aites have had
high population levels cepdtted as wall (Tabile 1).

Table 1. Pressnc and hiscorical pupﬂ.lr_inn- of goars in dffarent parcw of the Norcth Eastc foml
Block of Brivish Columbhis compaved to presence of road access for ecal exploracion.

Early 1980's Priéasent
Eatimaced

Eszimaced Acrual Escimaced Actuml population  Hond

pipuiacion count populacion coimc loss ACCERE
Quintecte = Babrock Minw. 13 13 1o T 3 Ten
Wapiel = Baloouwre K. 50 HA 50 il a Ho
Trappar Men. 80 BOw 15 14 B He
Ressor = cnis Hens. 1] LU 15 | &5 Yo
Bullsoons %0 1ad 1 1 %0 Yeu
Bome - Backer Himm, iy A L) 36 & ]
Selvarine Yalley 200 IBZ* [ LH] i 120 Tan

ACounes by ground cbservars
idlor svadilabla

Good mownmtain goat habitat closely spproximates coal license areas (Figurs L). Twsnty peroentd
ef the souwntain goat rtange, lacluding some of che highest copabllicy kabita, is wnder licenss by
coal companiem. Fresent and hiwcorical eocimaces of populscions show chat mouncain goat mumbary
deeliméd drastically i areas accessed By voad, but remainsd stable is sast ocher areas (Table 11.
Trapper Mowncaln 14 an excepflion Lo Chat 1A populacion ia alsse deprassed hut it waa mot seplorad
for canl, |kwever, this afes 18 aear o [ersing cosssiry, posalbly & source of harassssst to he
mountain goatm.

Future developments of areas already esplored {nclude nine open plc aines, oo usdergrowmd
mines, several preparacien plants, and one completely mew fowm,. A woor gas fleld issedistely
adfacent to tha coal blsck fn alss alaved for developssne. Actendanc faeilicfes will (nclude power=
Lines, higbwayn, and ralluays. Developmént of thess resourcas will scimulats forest ude in the
arca acd fenerabe farther pressures for subdivislond asd ather dévelopssnta. Thess projests and
increased himmm populacions associated with them will complicate efforcts to msintaln or re-establish
goat papularions.

Prepoped explamations for the decline in gont mumbers inciweder i) movemsnt of entire popula-
tions to ochear ranges because of hencing andfor harassement amsocimted with camy scceos mfcer
exploration, 2) loas of habirar beécauns of explovation, 3} overbuncing resulting in deprésafon of

populations, and &) poaching.
B4



The notion that goat populations move to new habitat when harsssed was cossonly exprosssd by
guides and oocfitcers during incerviews, bur is an incosplece explamation for the followimg reason.
In the aren concerned, Camada Lapd [nventory confirms char the sites wich che bighasc capabilicy for
mountain goac production Bave ahown the greacese lomsan in chearved populatioma. Ro adjascent acaan
match the gualicy or slae of goat rangs o0 Bullssoss and Trapper MHosntalne: This seane thece ate no
aread to which the once large goal populatlons of thews sountaine could go which would hawe
aufliclent carrying capaclty to sustaln thems In say case, 1f such habicar excisced ic would
prohably be alteady occupied. Porther, serisl surveys haven't found the goats missisg from Bull=
soois and Trappsr Houncaine; chus If esigraciosm occurred (¢ suet have been accompanied by die offs.

Congiderable gurfase disturbasea [reguancly azcospanies coal explaratisn. Closely spaced roads
are peoded te provide sccess for Jrill riga. pita are dug for ssepling and crenches are sade o
trace coal seamd. Hullssase Mountain has & total ares of approxinately 8 imd has aver 120m
af reads asd trenches. Though this ddscourhance En sufficient to give che aren 3 wary cor=up appear=
ancw, thi foads afe mecrod, and, evem allowing for sidecesst sod slumsing, che surface sres discurbed
is ouch lesn than 1X. Alchoogh chis loms could be eignificant if concemtrated in critical ardes we
'“11:: in imsufficlent o esplain the drastic population declines shbopwrved in the ares under
conwiderntion.

The affect of goat huncing in the coal block area im difficult to Soéwumesnt, & bag 1l=lk of
oné and an opan Eeadsn ITem aarly Aagusc fo mid-December was applied te the entire acea smtill 1977,
Then Elsit gaason In the drad wich thes sost depressed populations (Bullmoose and Trapper Moonctaina)
was closed. FPresent henting season in the area scill open was from Auguat 15 o Occaber 15, Table
2 mhows resident goac ki1l in Menogesesc dres 18 and non=resident kill in the study ares for che
poricd of greacesc decline im nushers. Coat populations (n HMamagesent Area 25 ace 18 tha coat
developsant svem with the sxvepeion of some populations norch of che Pasce River. However, Hr. F.
Barpar, Regicnal Biologist in che srea during tha pariod under conaideracion, indicated that ithe
pocthern reglon would accoeumt for fev of the realdest goats taken becauss accens In this srea s
prissrily by harseback. Superficially the kill. wvhich never exceedsd T4 andmals per yaar, doss moc
appaar sufflcient to produce the decline obmerved. Bowewar, honcing effors wes wndouboedly
concentrated 1o areas newly accessed by roads. This faggor may have greotly magnified the impacc
of huncisg by concencracing kill on sccessibie herds vhile others went umharessted. Sush aver-
exploitacion folloving progreasively increaping sccems Bas been singled our a8 the couse of drastic
:;Hn-n of mouncain gost populacion in the Last Ksorensy area of Aritish Colusbila (Fhalp gt al.

Tahle 2. Mountailn goat hervest from VBGT = 1976 ino Hanagemonr drea I8.

Tear Resident Hacvant Mon-Reaidant Taral

in Mamagement Araa Harveat fron

28 (includes atudy ntody d@rea

ared

1T 1L 21 b H
1968 i5 13 n
1989 9 19 EL
9Th 1é Il L5
1871 a0 ia 18
1971 fy ¥ 13
1973 1B 6 Ta
19rs le B &3
LS i1 ¥ 0
1974 HA® [ 1Y

"ot avallable.

The sffece of Lllegal hunting by Its nature {8 almost impoasible to evaluate. Mwsors of high
ﬂtllﬂ-l-l kil peralatb. howewir. 1o prosecutlons are on record.. 11legal hl.qtiul maems most liksly In
arsas such as Bullsooss Howntain which bas @ largs flac tep and nuserous roads thet can be travelled
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by sotar wehlels dbive R0AE sdcdpe terraln &n the sountaln sldes.

Whacever cha praciss mschanism of the decline of goar populaciona In che 5. E. coal block,
ghere I & clesr relationship betwesn sccems and goat nombers. Eoukers i che boal block Ls thers
A haslthy goatc populatigm with mearby road sccess. Very closs senitoring of gost mushers in remsim-
ing populations will Ba necessary to assads tha impact of huneing relacive o che ispact af ochar
Factora which may bé invalved in che decling of goat populations. The effect of long hunting
seasons and sasy actesn documented by Phelps of 41. (1976) in other areds warrant careful éxdmination
bhore. If homcing is demomstrated to be a major Eector in popolscion lomses, a mansgemanc rather chan
habicar proteccion probles (s f=plisd.
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+  Aboot 570 sowntain pomts occur in Yoho Hacriomal Park; am area of 1:I'I1:l.I on che wesc
wlops of che Hain Ranges of che Rocky Mouncaims ar lagiceds 319 30", In comcrawt to Che east #lopes
of the Kockies st this loticwde, goats ave the most common unguisce. Host gosts coccur betwean
1524s (3000 fr.) apd 2316m (3230 fe.) alevaciona. About J0 percent of tha park, er 3 in
petential goat Babitac with an unsvenly discvibuced denmicy of aboug 1.5 goata per «  Adrial and
grownd ssthads of sacimating nushers of goars are compared. The sost rellable cemsus Dellod
eanh ines inbenslve grouml surveys over a parlod of several years with occaslonal helicopter micveys.
Populacion denmfty fn five reglonm of che park variss considerably. Ohssrvarions on prodoccisdcy,
morralicy, smasonal habicar wseleccion and ochsr habirae “ljumhjp- are pressmtid.

Thia atwdy wvas pare of 4 Dwo—year inventory of all sassals Is Yobo National Park, inltlaced for
Parka Canada in April, 1975, The ohjectilve of chis teport ld8 to provide basellos population
laforaitleon [or wmhuntdsd goat herds in a pristine envirommenc. Goats were hunced inm Yobo wunmcil 1916
when the Federal Governsenc gained jurisdiccion from che province of Bricish Columbia. The Fark is
adjacent to large svess on which goacs ave ar have boen harvested. Thus it was feit thac che pack
]:'rl.tlm:ilmj‘ provide & valusble bhaseline against vhich £o comspare densicise and acrucEured of

cad he i

METHODS

Field sethods cosbined systemacic ground surveys, rendos slghtings snd seria] surveys. Growumd
murveys wears dons with a 20X spocciog scope, ussally fros the Trame=Camada Highway, fire coads or
erails. Croos country skiis anmd snowmobiles wvere used am sccess to the back councry Ln che wingeT.
fanden sightinge wece Ttecorded by Park Hardens and Naturalisca op Obssecvation Carda.

Asrial surveys were comducted in the falls of 1975 and 1976 covering potential gont habdtac
throughoust the path. & Ball Jat Manger wam umed wich three chservers. The flighc pach followed
somitaln contours jumt above treslipe. hot when necessary =ors than oos pass wan mads of an ares ac
varying slsvacions.

Fotential goat habitat was decer=iped by planizerrisc satimacion of moat of che scuntaln masm in
the park becweanm 1524m (3000 fr.) and 2515a (8250 ft.) elevacicna. A few arean of koosm oAt
rangs balow 15dam werd Alms included. Torbal areas of poténtial poat hablrar was deteralsned with &
dot grild an & 1il36,720 Eopographic map with Tés comtours: The park wan divided into five sajor
gat tanges sade up of sountaln masses separated by forested valleys.

THE STUDT ANEA

Tehs Marioasl Park. e&n ared of lll.hz. lies on the uest aloape af the Maln Bangea aof che Hacky
Mouncalns at laritwde 519 30% ®, It ila bordered by natlonal parka and previeclal landa. The
siuntalnd Is the park aré dbeen. deeply etched, with narrow glioclated walleym and are predosinmmily
nf sadisentary origin: FElavicions vary from 10086m to about 1568m and 28 pasks exceod JOOO0m.

The park has threw Biogwecli=atic Zoman: Alpine. [ncerisr .ﬂml‘ﬂiﬂl and Iatarier Douglam Tir
(krajima, L963). Conifercus forest 1s the predominant plamt cover (50 percent of the fotal park
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area); 30 percenc is bare rock; 10 percent glacial fcwj and 10 percent nom=lorest wegetation.

About 30 porcent of the pavk, mainly between 1534m and 23515e elevations, 18 considered
pobantlal goat habitat although asse of this L8 very sparaely vegetated dnd hid bedn claasified as
bare rock. There s oo Erwa grasslasd in the park and oo sxtensive sctub ares, Rochsr (1974
described 211 "Vegacarion Typas™ in che park. Non=forssted types of importance to poats ioclude
Chismophille Sesdow, Mountein Heather, Dryss Tundra, Avslanche Chuces (elide pacha), and Lichen
Tundra. Of thass, the Chispophilie Mendow type is most lmportant in summer apd fall. Tc is best
developed arcund cisherline, opd soneaiss & large sumbar of somsmities. The “Crasey Alpine
Meadow™ 18 an isportent community within tha Chiomephilic type. Opan or serubby conifercuos stands
near Cisberling of af cha edges of Avalanchs Chutaes are alss used by goatk. Those habitats ars
largely socompaseed by Ewchar's Ribbon Forest vegetation typs — & blotlc landscaps organiesd Into
i saries of marrce lareral bands of condfarous Forest, altemating with Hommtein Beather Tumdra.
Oeher high eslevation conlferous Cypes cecaslonally caed by gosts inclode Whitebark Pime amd Alpins
Lareh. GConts alse frequent broken fringes of typilcal wmibalpine forsst dominated by white pproce,
lodgapela pina or aven Douglas fir.

AESULTS

!'l-_nEIl.::lnu Slze = Two mschods were usad o arrive at an estimate of the tocal ousbers of goats
in Yoho Fark. Both sechods (owlved & suhisccive sarimace of the nusbers of goacs poseibily sissed
during the counts osed.

Tha first sathod coabinead the Sesr asrial sountm far aach of tha five reglonn af che park
(Table 1) for & totel of 287 goats; Adsusieg Ehat L0 percent of the population was mlssed lm sach
of the helicopter survexs, the sstisated total population s 16 geata. The 10 percent wes &n
arbirrary figurs chosan ac the ¢loe of asch survey.

The second mechod comgined che best groumd snd asrial cowngs for ssch separate herd or group
of goats in cha park. Separatice of herds waw baped on pasocintion with winter and spring ranges
and le Aosé caded, Susmer ranges. Care vas caken act to allow averlap of counta. A cocal of 431
goata was determined yalng this sethod, A subjective corvectlon factor was added for each herd
based on obserwvability of the goats, and size and guality of the range oo which Chay wers ohaarved.
T wome drainsges cha besc counce mede wers doring che winter. & correction factor san sooetines
wned in isolated areas whore ne goacs wers chearved, botr goac sign wan pressac. The correction
factor varied from hord to berd but ssounted to sbout 16 peccent of the total, giving & populacion
sacizata of 570 gpoacs Per tha parik.

Table L. Denaltles of mountaln geats I6 Sive reflons of Yoho Racfonal Tatk.

Fotential Aerisl Ground and Aerial
Habicat Sepr. L9753  Oce. 1976 RLATL = TRTT) ﬂmtlzr-r
Ragion {kmi) Counts  Est. Tor. m
1. Oetectall Nange n 107 133 ira 2xd 1.1
(Ica 2.}
1., Carhedral = @l 149 1 Ba 116 1.7
HeArehur
¥, Van Horne = 1o 15 70 1o& 130 1.3
ALkl
4. Frealdent - L14 23 19 53 E 0.5
Wapucik
5. Burgess = Wapka 18 i ) EF kL 2.0

An shown im Table L, the popolatien denslty on potsncial goat habitat varied conmidersbly from
tegion to region in the park, While an in-depth smalysis of goat habicat from region to region vas
ook dand, Téglonal differencea in goat denmitias sesm co ba valaced to che quancicy apd gqualicy of
winter range. Two of the reglons with lower desaitiea (Cathadral - Moarcthur and Presaldent -
Haputik) border the Contlnental Divide where sosl goats Wiatser on aparssly vegetated slopsa from
about 182% to 281Im in elewntlon. In the two veglons of highest denslties (Dttarcall Ramge and
Burgess = Hapia) goats winter on tishered alopes well belun treeline as well ss ©n che alplos eons.
The ares wich the higheat denslcy (Octercall Range) also has winter ranges with & such greater
forege biomaws such ‘an broad, grasay elopes above amd belou gresline. While chis area has abowc
10 percent of the tocal potential goat habitat in the pack, (¢ hes showe &0 percent of the ozl
goak population.



The dénsicy of goats, for the whole park (1313k=?) snd potestial habitat (I70ka?) wan .45/knd
and 1.%kad, respectively.

Fopularion Srrusture = Ttuﬂ.l‘ﬂuit mation were determined from grownd surveys wigh Liccie er
no duplication of coumts (Table 2). The "sdult" zlass imeludew wearlismgs (12 = & montha old),
pehar subadules and billies. Young:aduls Tvacics wartd mimllar for boch vears with an average of
29 Kidstl0D aduleta [lncloden yedrlings)] amd 19 vearlinga:l00 adules. Approsimataly 3 peresnt of
tha kld crop of Juae 1975 id not survive the winter. Ao adule sex matlo of 62.5 sales pec 100
femmlen wan determined for this mbunced herd based on 288 anisals classlified am edther adulp male
or sadulc female during 1975 and 1976.

Table 3. #atios of youmg to adult mountein gosts In Yoho Hotlonsl Park, 1975 and 1978,

Kide of Tearlings Yonang :adule
Honth Tatal Adul ts Tearlings Kidn am I of Tovals Rak o
Hay 1973 114 #2 18 16,47 L ER L]
Jama 1975 143 113 4 22.0% 28: 108
May L9TH 71 &0 1l 15,58 10=1688
Junm 1976 188 Lad i 134K 30100

Mortalicy causes wars difficult to determine bub the maln ones,; based malnly on park repores
BWEr the years, wvers atarvation, avalsoches, sol predation. Lynx and wolverine frequencted some of
the goat winter ranges and thers was soome evidence (chsarvacioms by Fark Wardems) of predation or
scavanging on goscs weakensd by scareacion or killed in scoldimts. There in opw record of o goat
having been killed by & cougar at the Ottertmil lick, bawed on circesscencisl svidencs (Cowan 194%).
Thers are no records of griszities preving on goats although thay both co-habir aome alpiae arean.
Sign noEed during the study indicated that gricelies travelled aose of the walley bottcss In spring
seaking goats Chat were Killed by awalanches.

Lta fo Semmone) = Wincer range was foond from windewepr alpine slopes at
24¥m down o tishered bluffs ar sbout 137le elevation. These slopes wvere gengrully oo west wnd
wonch facing sapeccs, Wwre both high end low elevation winter habitats were avallable, goaca
utilised both. For exsmple, ir the Forcupise Valley, gesce wincared on che bruahy slopes and bluffs
in am old burm s well an in che alpipa.

In sarly May, scme goat herds descended to low elevation bloffs, gullies and slide pachs which
were nat uwtilloed during che wincer. Some of thess hluffs wers oorech and sasr fecing and wvers only
utilized by goacs freom sarly Hay co lace June. [n wooe areos, goats moved scome distences over
wxcensive snowlields from chelr winter range to low glevetlion bluffs. The sovesent onte spriog
fange has several adventagesi nev spring grosch 49 aveilabla: che Sluffa provide safecy from
avalanchus (tho avalanche “seagon”™ i ussally over at lov elevationa ot this tise)y and, the sieep
bluffs afferd saxizos ascape tacraln for the kidding peried. Léw alevation hluffs were not avall-
ahls in all vallsys e aoss goat populatlons cesalned on wintering aress for the kidding pariod
where they acaght out scre tugged areas.

Hovement o sumeer tanges, generally aress of lush alpine growth, was sore of & drifc or

disparaal. Bowsver, soms goar herds remained on the same gensral slopes il year round. Host
goaza drifeed bhack o thefr wintering aceas by lage Decoober.

Thess sessonal sovesenta by goats In the park cannot he connidered migrations but are sore
shifes from one preferred seasomal habitat ta another. Sessonal changes in elevat{on are shown
is Takle 3. Goats wbiiiéed the lowest slevations during spring when abour 60 percent wers helos
183%m and when only 10 percent were above I134m. There wes & progressive msovessmt ppuard Through
mumer inro fall, when the highesr elevarions were reached. 1m fall, omiy # percentc were balew
1818 vhereay 30 percent vere above 1135m and 17 porcent sbeve 1438s. Varioun elevations ware umed
in wvingar vhen facpore much an eceepness of cerrain and expoaure fo wind sccsed Sore Ispariant Elasi
slevarisn,
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Table 3, Percent of goatm chssrved at different elevation ranges §n the park Ln edch ssdason {1975 -

1977) .
§of all goacs ohaarved

Elgvation Wintar Spring Summer Fall

{131} (484} {282) (378}
<1524 Fi k] 2 1
p3ds - 1788 a L 19 7
1819 - 111 L n 18 i3
113 - 408 il ] L ¥ ]
26 T8+ b | &) id 23

sjjmbgrs in parenthesss refor to the cotal nusbers of goars cheerved.

Goata in Yoho Park did sot shov siromg seasonul changes dn their selection of alope swpect
[Tabla &). South Ehrough vast expasaras ware occupled by 80 peércent of goats sewn in the winter
compared to B3 percent kn spring, 64 percent io sumser and 72 percent in fall. A wlightly greacer
pradileccion for sootheast and €sit orisstations was shoun im apring and susser thap at other
geagomna. Norcheast through norchwest slopes serw LLtEle stillesd &t any seasan.

Table 4. Aspeots of moentaln alopes wsed Sy goars in varioos ssasons (1975 = 1977) .=

I of all goata abmsrved

Anpect Winter faring Bt Fall
(115} faBs) 12593 (352)

L] 8 i L b

5 4 B & 19

iz i 15 i 12

E & 9 14 1

HE L] 2 I &

" o Ll 1 0

o 1a A & o

] bk | 14 1 1l

"limbers in parsithesss are sasple sizea, Includiag ecom duplicacion.

Ha = There ate four known satural llcks waed by goata in che park. ALl fout are
at lower elevacion (1248 = 1371m). To wee the licks, goats mest travel for some distances alang
vall=worn craile through forests Froe their alpine summer range. ALl four licks are susceptible to
husan Interference ag tvo have fire roads bullt nesr rhes snd reo heve well oeed hiking craile
bullt through tham.

The location of thres, as wall am a moosa lick, within a ¥ radius of the only known prebils=
toric Indian caspilts fn the pavk (Low, 1971), suggesta Ehat goats using the licks may Rawve bewn a
food spurce for early indisn iohablitamcs.

Use af ald = Coats muke regular wee of old wine portals, shandoned in 1952, oo He. Fleld
and HE. SEephep. Theds sxtanaive vorkings are located on tradicional goat winter sand spring range
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and gccasional sommer cang#. at abpout 1Yle elevatlon In the Eicking Horse Yalley. Coats appear &2
uné tha mina portals Eor wacar mmd co Dick white deposice from che walle, buc the main uad appadts
to be for shelter from inclssent weather, particularly durimg rain and anow storma. For swampls,
In Jaswary, 1972, & lweed of 24 goata wvete chasrved (Stachers, pers. observ.) wading through deep
snowt on Mt. Fleld snd entering 4 sine portal prior to a thres day spow stors.

The heaviesr ose by goscs of esch of the mines oo Mr. Fleld apd Ho. Stephen is aboot 15a ipeide
the main portale where the ssrial Erameay avssmblles are located. The most prefecred arean at this
locacion are wnder the large wimch deums where goat deoppioge are 3 o o= deep. Ooly a few goat

cracks vers noted more chen 100m inside che porcals.
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Bectlion T1 Bshavior

THE INFLUERCE OF HOUNTAIN COAT HOCTAL ERLATIONSHIFS
OF MPFEATION SIIE AND DISTRIEUTION
Bouglan R. Chadwick

Box 175
Polebridge, Moncama 35028

Abstgacts Gewual, agonistic and leadarship velacisnships of che Souncain goat (Draasscs smericonus)
were studied fros 1971 cheough 1376 In sative Montona populacions. Adult femalés weres soclally
dosinant ovar 41l otber classes cutalde the rot. Posdles with yousg organlesd soat grouwp sceivitles,
mainly through scrong follewing cendencies which chey eliciced from ocher females and subadults.
Maturing malas experionced difficelcy incersccing sueccesafilly wichin female-subadulc groups and
subsaguencly Segan ucilizing ranges peripheral o or separates from them. Yearlings (sor discla=-
gulshed by sex) wveré solicacy 3 percenc of the tims; tvo-ygar-old sales 3§ percent, and adult

males 50 parcent: ravaslisg locrassed isclation of tha mala population ssgment with age. vhich
further reduced tange cospetition with breeding fesales. Social instability, measured 48 Tatas of
agoniaric encountermi/gontlbour, {ncressed in groups of lscreaslog slee. Thia proved te be an
ispoECane factor in the dispersion of hercds inco groupe of small average sice: In Tesaltant gooups,
competition medisted by the social hisrarchy sagnifisd resmcurce shortages for subordinate snioals.
Juvenile sorcality, charactaristically high, sas fousd co vary msrkedly wich winter condicions

whila che proparcion of adult females im the population resained fairly constant. Sscial sschaniess,
particularly in & specism such a= tha scwmbaln ghac with scrong Bose sange traditions, thuw appear
b play 4 ericical rolew in populaticon scabilicy and discribution within habitace.

Fopulations of mamgain goace are ingimagely associsrved with sarly scages of ‘high slevacion
Eeologiz succession = ciiff owtcroppiog and felifield stroccures, Within its marrow, copograph=-
feally dafinad niche, tha spaclies ham avelved oniges scrphological characterintics, climbing
anllities and food habhich. Complax social relariomahipa have alse svolved. AMdapcive sspacce of
mountaln goat soclal bekavior wars invedtlgaced from 1971 through 1976 aa pare of a acudy of
mruntaln goat ecology. Becausa factors whilch control sountaln goat nusbérd areé poorly undectabocd
at pressnc, special attenclon was paid to the possihle rald of soclal sechanlsns In Peiildclng
population size snd distribucion wichin ranges.

Investigations [eos 1971 cheough 1971 foconed on 4 slogle herd of approwisately 10 aninals.
Tha hard occupfed a Uimited and well-defined year-round range of 2%ka? pear Bimker Crech In the
Sean ¥Mouncalne of norchesscern Montama. From 1976 chrough 1976, fnvescigations concermed &
population of about 380 goats Inhabibing a 31 caittal porcion of Claciar Marional Fark,
Honcana, 12%m north of the Sunn Moumtaine study ares. The Clacier Park stedy popelacion wuas . cose
poned of hards fTeos 10 separate wvincering aress inciuvding ramges sapt snd wvest of the continental
divide. Glacisr Park goacs genrrally secupled highar and sote axtensive cliff terraln thas chode
Ia the Swan Howntaind. Deacriptlons of ghyslographic féaturds and plant communitlas fof Dunker
Craek and Slacler Park say be (oumd &0 Chadulel [(1974) and Habeck (1970), respsctively. Hoth study
arsan contain Indigonoum goat popalations. Those In the Swan Mowntalnm ars b ]ect o hunbing:
cthose in Glacier Park are ooc.

Scindies of movenssrce, grouplag patcerns, spd behaviordl developsent were slded by the cresence
af individually recognizable animale, The Bunker Creek herd Included five snimsls with radio
callarn, five waaring bralded aylon collaca, and cwo maried with dye. Addiciomal gosts could be
{dentifled by matural markings such &s scard or horn defarmitiss. Since tha hard van obssrved
dally for ap to 18 conflmudun sonths, other goats could be diatimguished for various pericds of tise
thmoogh famdiiacity, In Glacler Pagk, recopnitlon of asturally sarked snisals vas supplessotod by
dys=marking 12 individuals, Certain park herds could “e approsched o within 10=, per=lttisg
dotailed idencificarvion and hehavioral eredy.

Chearved goats vers separsced ilmte kid, vearlisg, two=ysar-old fesale, tvg=year=-old =als,
adule Fesale, and adule male clnamsa. Klda and yearlinge are collectively referrod to as juveniles.
Kids, yearlings, and twe-year-olds are collectively tersed subsdulcs. Data recorded for sach
wighting fnclude pertinent structwal and hiotic habitat information. geagvaphis location relarive
o a4 ODaiversal Tramsveras Mercacor (UTH) 100e grid. and locecion relacive oo other goats,. predacors.
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End compatitors.

Alercness wan seasufed o different social classes by tecording apount of time (in seconds)
spent surveying surrcondinge in an alacc poscors during five-simucs latervals. Aggresaive rates
wors axmmined in groups of differenc alse and composition by recording number of agonistie imtes-
actions obsscived batvesn group mesbers over & given peclod of tl=e. In Ehe Swvan Heuntalss,
intervals vers wariable and corrwaponded to complate feeding or baddiag paricd duraticns in =oat
isstances. All group sembars were not alunya misuleanscunly viaibla, so number of encountérs
ohdaryved vas legs chan actually cocurted. Im Glacier Park, 15-—=inutdé lontervals whesn all Eroiap
seshera vere aimultansoudly vialble wvere selected and (nelude all ancounters, ¥ielding abmolute
aggrensive rates ratber than relative rates an in the Swan Howncaine.

Efforcs wers made o ssasire relative freqguency of potentially haraful clishing wvence.
fubjective saseasments af olimbing "danger' were related to svemts cousing goate to vield owarnll
balsnce and positiom relative to the substrace.

Tercanzags Figuren in tables =ay not total exacely 100 dus to rounding.

RESILTS

Alertpgus = Houncain goats talsed cheir hesd o purvsy thelr surroumdings ot freguent but
frcegular incervals. Unguantified cbssrvations indicaced chac lome anisals wers more wary than
lﬂhf sapbiere and leas likely o perfarm wninterruptod sdistendnce activitied such aa foraging or
reating.

Hensnremontn of alertoess were carcied oor which confirmed thess ispressicos (Tabls 1).
Wounrain goats wich ac leant cos cospaniom (ocher chan a kid) were subscancially less alert tham
sol igary sni=sle. Individieal slertness contiowed to decrease with inerespimg grous wize o &
point wvhere goats in growpe larger chas five spenc enily a fracciom of the aurveying cime char
solitary animuls did, Howaver, tha combined survaying time of (ndividusls in groups [ncressed
wvith incressiag group aize and pearly albays exceddéd alervineas of salicary animsals. Grooup
aléreneas was further inéreaned im hallstic fashion by the tendency of mesbers to feed and bad
faclog differant disectlona. Bedded goata ofcen rose, surveyed cheirt sorroondings, ches rebedded
Facing the opposite direction. Hebedding sccivicy of this type wss sore comson In large groups
:hm“;u solicary animals or s=all groups, partly a8 a consequence of more frequent social inter-
action.

Table L. REelapionship of alertness to group si=e in foraglng soumcain goat clamass. [ ) desotes
e=all ssmple sige.

= #ve. Sorvering Time (fio. Seconde/3 Hinwces)

Sampls  Solitary Ve Ll

Cladn Eize | 1 i i 5 k& 7 B ] 10 %18
A i | 1 18 3 (%) (3} f2) (8 (&)
AF 2] LT 15 . an &1 5 {1 11 1]
withoue K
AF with K ] &0 - i 11] 22 23 5 (17 201 {0} [
M ik ” f1k) (BY (L8} [18y {123 (11} {5}
Ir LE 13 k| 16 {2a&) (&) L5y fh) (4} @y o (@
¥ a7 13 (33} 1s i% {23 L LE] (2} [} L8] {2}
Mase w9 3t I 19 0 19 7 7 14 2 i 5§
Mean o Geoup Slee =

Tokal Group Sarveying

Tima 7 LYy ] b ad a5 wd [ 113 15 &

"Hanny-ild palrs in the sbesence of othar goate ware clamaified as sclicary.

Alartness dovelops with age (Table 1), Kids surveywd thelr surroundings so infrequencly char
they were not Included in Table 1. Yearlings wers Jess alerz chan cwo=yssr-olds as solizary snimals,
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and sdult slassen were more Alert chas cwo-ysar-plds. Two=year=old and aduale femalee wvere somsvhac
sure alert than malss of equivalent age. Contrary Co expactationsa, adult fesalas wich kide spent
lens tims surveying thas adult fesales without kids.

L,tjd.fﬂul.E = Mouneain goat necnacem are followsrs rather than hiders. They wdergo precocisl
leesmotor development and frequent veinforcesnt of maternal=iafant homds following parculcion
(Chadwick 1974}, Eids cypically folloved vithin I-i0m of their mamny mtll 10=11 sonthe of sge, ac
which cisa maternal care carmimaced. Mooneain goat females wers excremely attentive and protective
toward thelr vound during chia aacica 10-11 month peried, even chough documentacion of nersieg
darstloas Indicate thar veaning s affeceively accomplimhad by 68 wvesks of age (Brandbarg 1955,
Chndwick 1974},

Subadal e alder thas kldes scrowve oo ssincadls ceonceact wich older femalas. Adult fesalss recafned
pteong followimg tendsocies In relavion to other, ueually older, sdultp femaleas. Adulc females wich
jide akc mawl elicited stromger following cendencies than adult females without kids. This vas aleo
pated by Slagar (1975) im & suparaces acudy of souncain goats o Glecier Park. [ found chis Telacion=
ahip to hold regardless of ralative dominance. It van sof anusual to shaarve an adiult female without
kid followling an adult fessle with kid to which the forser waa clearly deslnast durlag agonistle
encounters, Darling (193%) chessrved that lmaders of fed deer (Cotwus slaphus} hiod groups were
usunlly older fesales and chac "a fesale which cessss to be a regular bresdsr soon crases o be @
lender.” A lach of correlatiom betuven lesderahip snd dominance in the domsstic goat (Capra hirous)
vas Eound by Stewarc and Bcock (1948).

Adul soustaln goats showed Litels Intevest im the behavior of subadules, parsicularly juveallss,
aven when juvenlled were escaping predagors. Follovers vere bighly attestive fo alder leaders. As
Gllhert (1974) found In fallew dest [Dama densd. oldetr Pemales walted looger in assessing sltwstlons,
acoed wich more deliberste amd decisive sovemsnts; aod were less relisnc opon the behsvior of
conpaniens than sere ozher classes.

Leadars determined the type, tespo, and direction of pearly all scrivities smong female and
subsdult soancain goats. Followsrs vers reluceane to imicisce meciviciss vher 1s the prasemce of &
Leadsr. The roles of laadarahip was furchar amphasized by cbaarvacions of subadult groups, parcicu—
laply thoss composied solely of juveniles., Theds groups cossosly sxhibited undirected sBovessnts and
appeared to sperd cidnslderable tlse meacching for other goats.

Haturing sales showsd inereasing indspendence of acrivicy wichin fesale=subadulc growpa.
Within male growps, sdult sales tendsd o fallow older males, but no popitive correlation betwean
leadership and deminance. soch am Geist (1971} found im bighorn sheep (Uwis conademsis) ram bands,
could be cleacly ascabliimhad.

Group Steycture - Croeps cosposed selely of subadults were care (Table I}, agaln esphasizing
the role of adalt leaderzhip. Two-year-old fesales were nsarly as liksly to occur in mized groupm
o wars yearlings. Twoe-ysar=old males; by concrasc, began to sxhibic & cendency cowmrd cha
salicary habice of adule malen. Whernan yoarlings (not distloguished by sex) were solicary only
5 percemt of the time, 36 percenc of all Dwo-=year=old males and 50 pereent of all adult sales
absatved [rem May through Septesbar ware alons (Tabls J). Halss began limiced assoclatien with
exeludively male groups at twd years of age (Table 1), As adulta, most sales amsccistlons wers with
other salea. Hulesd were soat gregavicss with other sales during Moy at the same time that all ather
classes were most solltary due ta sepatabion of paroos females fvom herds and disomption of lsader=
ship paccerna.

Growp Siza = Hoontain goat groups vere considered separate Uf Forther apart the 30m amd not
grignted tovard one another or emgaged in relaced ageivicy. Mean momthly group size warisd Bacwvssn
1.9 and 3.3 in Glacisr Park. wizth an cverall average of 2.5: and becwean 2.1 and 4.5 in che Swvan
Mawmcaing, wich am ovérall average of J.3 [(Chadeick 1976). Thim fia in agreemsant with data from
Brandborg (19550, Leatfor (L9550, Kusk (D970), and Ssich [1976]).

Close to 50 percent of all sountalsn goat groups sighted in Glacier Pack were solltscy snisals
and an addicional 5 percent were palrs (growp size 1). In cerms of ousher of goats sighted, 20
percent of che populacion occurved alone snd an sddiciossl 15 percent occurred In palrs from Hay
through Septesber (Table 1}. The soot comsom pailr group was an sdule female wich & kid, a group
babaviorally “‘IH.'U'IIIIF o 8 mlitary eni=ql Ln many TEEpACCE. Thus ths soustaln Eoat asrunas cha
atatum of & sami-gregaricus epaclas rathar than a crue hecd animal. Hewever, sisce groupe cendad co
aecupy Ehe same genetal portion of avallable ramge at any glven time, They retained cercaln Berd
qualitine.
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Tabis 3. Ocgurrence of mountain gost soclal clasees la groops of differenc scrociurs 4n Glaciar
Park from May through Seprember.

Pereent Occurrénce

With Wich ia

fample Sobadolce Halaw Hixed

Honth Clams Elze Eolitary Only omly Group
Hay AN 137 a 2 51 17
AFw 308 &7 53
M 13 .11 3 il
ir L1 8 . i 0
T 114 12 12 7
Ave, TaB s | 1 51
Jume AN 137 55 27 18
AF 193 s bh
M 18 12 T8
aF 1% 19 | &g
¥ &1 h 5 3
Ave 414 28 1 5 &7
July A Th i 13 ]
AF 0% PL 13
M 21 1& 5 1}
ir 0 10 1o L. [#]
¥ a5 5 3 a3
Ave. L1 ) 1 | e
AuguiE AM 125 8 a3 9
AF 290 0 .10
L | il 28 i 7
ir kI 1 37
W 52 i 94
e, 513 i% i & T4
Aepteshes AM 118 Ril 48 [
AF 74 21 79
| N 20 | 9 1]
2F &7 13 i a5
¥ L) & L 1]
dve. Ll 1 1 11 L)

“Hanny-kid pairs in the abssnce of ather goats were claasified with salizary adult females.

The kid class is pot analysed sioce, with Ehe sxcepiion ol orphana, they wire alvasy associated
with pdulec fomalswm.
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Table 3 Occorrence of sountaln goat soclal classes in groipe of lfferent slee Lln the Olaclisr
Park acudy aren from May chrowgh Ssproesher, 137%.

rogp Siza®
Clams Sample Sles 1 1 i ] ] fi ? i % 10 0
AM hT 50 1A a a F o 3 ki § 1 1 L]
AF $92 1 18 ¥ 10 T 5 5 4 ¥ 1 B
Fi | g ik T 2 L | ] F | Il 11 18
r n 1z 12 4 a 4 H % 1 17
T I 34 3 L 1% ) 13 3 F 7 1 2 18
E 18s i F &) 12 1a B [ | 5 2 2 11
dwva, all Classes 4517 il 15 iQ b ] & 3 g & b 3

tExprasssd an pErcent occorrance.

Deseription of Agzonistic and Sesxual Behavior Fatterns = Host pestures sgsociated with behavier
pattarnd of the mountaln goat hawe been doseribed by Geisc (1984), DeBoeck (1970), Pecoem (19730,
and Ridecuk (1974). These will be redafined in cermd of A scals fted Righ inceasicy chreat o high
Inkssialey avoldance far agoniscie behavior, amd from inielation of courtahip to complétion for
paymal behavior. respectively.

& Premmnr Threazr (FT) ls & broadside orisncation coward an ancagonisc during which apparenc
pize in enhanced through srching of the back end further srection of prominent dorsal ridge peloge.
It in accompanied By censs. exaggecated sovements, extress fucking of the tadl betwvesn cha legs,
and ofven a high, hesming vecalizacion. High intenaicy PFT invelves conspicuwous arching of che back
and drawing In the haad snd neck toward the atersim. Msderate to low Intesaity PT incoarporates
lens apching and se=se averslon and extenalon of the head and neck. The PT la asscclated with
procracted sgonistic interactions dorimg which sntagonists circls one anotber in sntiparallel
poaicion.

A Weapon Threat (¥T) inwvolwves display or actual uee of the sharp., potentially injuricws Borne.
forns are displaved apd sised by lovering or cocking the hesd, mnd thruscs may be delivered through
quick wpuard ar laceral swipan.

& maparata fors of behavior fmvolwiag the horns was recognised, Josstisg (WET), o called
bocausa it inwolves s hasd-on orisotacion toward the opponenc tacther than head-co-cail, im
dipcipguished from cypleal T by fce eapld, whorcer, and repeaced hors seoipes. [r {s =ore a neddisg
or shoking of the head than preparation of delivery of 4 powerful thrusc. W vas sceordingly
considered 8 less Intenwe form of chreat thas WT.

Ths h Thrask (BT} invalves leapiag, galloping, or trotting toward an antagonisc. Like WT
amd WTJ, IE may bo accospanied hy grusting and sporting wocallizafions.

in Orientation Threat (0T} L8 simply & loser Intensicy form of OT effected by welking, tumming.
or sraring fixedly towsrd an ancagonisc.

The Hesd-Elevecsd Oriepcation Threat (OTE) in the lewwt intense form of threat. IE 1w am
apprasch or orisnctacion coward an ancagomisc in which cha hesd and neck are exvended and slightly
pralsed.

ﬂ'l.'!.lntlt.l[.EE Avoidance (0A)} ism essentielly the converss of OT; that is walking, tomding, er
ACar ¥ awny from apn aprcagondisc. Tc s the loasc incense form of escaps behawior. Od,

like 0T, grades into mormal spacing=-ssintenance behavior of nom-intersceing group meabers. There=
fore low lewel behavior of this type van recorded omly when 1E caused other goats to abrupcly
modify sngoing sctivitien snd spapial relacionuhips.

Rush Aveddanca (RA) 18 the converse of RT; that is, leaping. galloping, ar trotcing avay from
mntagoniscic.

Mont latenss expresslons of svaldance are specifically relaced to resoual of carger arsan.

particularly the rump ond (lank, (ros the boros ?i an apgressor. Collectively termed Wespon



Avoldancd (HA), thame pestures involve crouching and, in extrems cases, squatting. Sgustting,
somatimen acoompanisd by urisacion, was obssrved saisly in inacancas Whbars a subordisacts anizal wvas
provimted (ros sscaplag an sggreasor becsuss of stesp ferrain or the presence of other desmiaang
snimalis. Sgontting sppoared to inhibit forther sctack sod sometines stimulsted wimiinc behavior

in the sggressor(s}.

Moat avoidance behavier, especially when performed at high intemsities, incorporates certain
commcn alsmencs such am flaccening of cha aars amd cadl areccion. Subordinace Sehaviar i koown £o
cooalat of ponturts and movemsnts that are the antithesis of threat displays (Darwin 1871) or mimic
althar juvenlle feaiures (Hickles 19720 or fendle feabtures (Oelat 197)). Esasples In the goat
wourld be use of tall ervection, a signal also displayed by neoostes and developiog joveniles to
aaligle sursing or other sacernal care, amd bleating vocalizatioos also osed by kids o solicit

matermal care.

During agenistic encounters Sehaviorsl sequences are cfiten Incerrupred by vigorous porfermance
of apparwncly uncalated badding or comfort-valaced accivicles such as shaking, scravching, and
duatbaghing. Such sctivitiss vérs recordsd as Non-Specific (Maplays (WO). ND alse inzludes owvart
agonistic belavior aot directed toward an opponent, such as Borm-awiplag lnaplsats objects and
whirling. Whirling is a combimmtion of rearing on the hind legs and random horn=tossing snd baw
heen described in decail by Dene (sse chess procesdinga). HNHormally sssccisced with excberanc play
in juveniles, vhirling may ocgur wich (ntemmittent runnieg and leaping. It was observed in
selitary anisals ap will an thode In groups.

This paReEr L primaprily cencarned wich sosial malacisnahipe suEnilds aof cha rutiing parisd.
However., sowmtaln goatd exhibited sexwal hebavior throughout the year and essd the sand bhaaic
postares both during and outside of tha it

The Low !I.'I'-ISE (L5} im che basiec male cowrcship approach poscors. Tha =ale moves directly
tovard the female Imn & erouch with the Aeck highly excemded and lovered snd che sars direcced
foreard, The tall is usoally slevated to a horicontal position. When perforsed ot high fntensity,
the LS may include congue=Elizkering, lateral Jjerxing of tha hand, and 8 sutad, buzzing vecaliza-
tlon. An Gelat (196&8) polsted dmb, tha LS e the antithsais of the hroadaids FT. Thredt aleménts
are ainislted Lo facllitate antey of the sale within critlcal personal space defendad by the female.
When dirscted townrd femnles and most sobadelts, the FT of fully sstore sales usually containm
snzui] slemencs from che LS. Described by Celsr as & disvimer ‘enmflier poacure”, che male PT
amounks to & brosdalde display with sose arching of the back and sclff sovesant, In which the neck
is fully excended amd lowersd. Secouss am wifective W7 canoog be delivered when neck musculature
in axcandad, chreac potentinl of the pals PT. or conflict pomcura. im Lamw chan chat of @ cyplcal
FT an expresssd by females and iemature sales, or by malss toward other maleés.

Additional male sesusl pestures, desccibed Lo che seguence {a which they ate wseally expresssd
following positiondng at the resr of the female, inclede Saiff and pudging the anogenital aress
(8d), ofcen followed by & 1ip curl (flehsen); delivery of & foraleg kick (K} oo rhe femals aide or
inguinal regiong placing cthe Chin (CH} on her rmp or back; plasing one or both Forelegs {FL} aver
bar mump or back and vising to Moumt {(M)7 then firsly Clasping (CL) her hindguarcers and patfarsing
tapld, Thyshais pelwic Thrusce (THF. Other courtship bahavior includaes grooming activiciew wi=mllar
to thase déen o satérnal-iafant Telaclenships. Males rub their sufzle alomg cha back and flaac of
the female and, leas ofgen, che face. They may alec lick thess areas.

bo unigue fe=ale sexual postores occher cham standing for the mals (lordomds) were cbeerved.

Anaiveiw of Agonistic and Zewusl Interactions = Behavioral postures eshibited by sowatain goat
social classes vutside of the rutting sesson vere susmariged. Hesults of kid=-kid interactions are
nat imeluoded dus co associncion of sgomiscic and sexual postures with play behawior in this ciaope.
The PT category includes mals conflicc posgured.

Owerall uvee of PT rose slightly From Juvenile to adult clasess. Adult saled, exprssalng the
FT on a4 coaflier pomcura, wtllized this sore frequently chan sny octher agoniscic postura (Table &).
The proportion of #T «as greacesc in che bahavior of aach class coward eesbers of che sa=s or
adjncent aye classen and lowest toward disparage age clagess. Adulc fossales, ree-year-old males,
and yearlings expressed FT couard sesbers of thelr owm clsss sost Erequently (Teble 5, & and 7,
reapectively). Twe—vear-old fesalaa displayed PT coward cwo-vear—old males slighcly sere ofcen
then eovard other two—yéar-olid fesales (Tabls B). The fae inatascen of PT abaervsd in kide, apart
from Intetactions with othet kids, wece directed o yearlings (Tabls 9).

Am with PT, proportion of WT wee in oversll behavior J44d not very grescly beteesn yesrliogs,
bach fueo=paar=cld, sod adulc fesale classes. Eids and sdeltc msles wers leasnc 1ikely co employ WT
during inparsctions. Yearlings, pw=ysar=ald fesalas, snd adulc females all showed increaned =ss
of W7 tovard age classes yoonger than thelr ovm, mowt of Lt directed toward the kid claas.
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Table &. Bahavior of tha sountaln goat kid class during seclal Inceraction outaside of the
rutting pariod.

Aeingive Frequency of Expreswion (Each class vocal = LOOET)

Clasm Interaccad With

Bahavior Pattern I-af ALl
(= 135) AH AT ™ Ir : | K Fattarns
I
T 2 18 12 34 82

o 22 loa u 63 23 13 a0
== i,ﬂ 2 ) 3 <
] oTE 2 2 4 2
E aT 3 14 13 L [}
=I .T 1 J-!
53 WTJ i L] 17 7
AT 3 5 2
Eﬁﬂl‘ a -
-]
o e
3 |su
= |KE
2 = |eu
Z ulm
g sn
E L~ L1 B
i
T of All Paccerms &5 131 13 29 109

Eld=hid ingearactione oot Inclisded dus to sspodisticn with play behawior.

Table 5. Bebavior of the moustain goat yearlinmg class during social lmteraccion outside of the
ruccing pariad.

Relative Frequemey of Expression (Each clams mocal = 100OT)
Claas Interacesd Wich

Bahavicr Tactarm ol ALl

= 1218} AM AF ™ bd  § 4 Fattarns
i -~ %A .8 .2
E L A 0 L1 o &2 1r «8 pig
3 ad = oA i 19 16 17 a9 15
=48 im 1 5 ? 9 7 &
E OTE 20 2 1 A 1
or k|« 3 8 7 15 1k 10
i mT 1 | . & 18 §
¥, | v 3 § 7 o 12 T
g1 ﬁ 2 L2 L1 is 38 8
jﬂ - i k- r | 11 & L3
B LS 3 -3 o7
3 i o =
s - | | " |
= 5 |=H 11 F <
e .6 .3
E : H 1L -1
8 % |a -3 -1

'!. wT

I of All Patverns . | 0 11 19 9 10 100




Tahla &, Babavier of the mountain goat tww=year-old fesale clase during soclal intersccion sutalds
of tha rutsing paried.

Relatfve Frequency of Expression (Esch class toeal = LOOT)
Clase [nceracted With

Bahavier Pattern T of AlL
W= 7343 AN AF i | Ir 4 K Faccemrms
¥ AW 1 .8 o
E ol 80 17 1% A 17
Hii oA 10 16 20 5 10 13
e += DB 1o A & 10 L] L] |
L OTE 3 i ] o 3
g ar )] 4 13 2 26 bo ] 17
F nT a 1 1 a2 22 13
Wl 1 5 & ? 10 5
i-' T . % 15 18 1 12
=! * FI 1 17 11 & &
Y -1 - S
-]
1|2 : :
23 |
i =
E £ |
g3 |
e
% of ALl Pactermm i ig 14 L] i3 T L84

Tahla 7. Behavicr of the mountain goat two-year-=old sale clows during socisl intersction outside
of the rutting period,

Relacive Frequency of Expresation (Esch clame tocal = 100K}

Class Ioteracied With

Bahavior Patterm E of All
= 370) e AF N ir ¥ K Faccarns
]
iE U 9 ok
§ A 10 16 .8 A 11
(EE | DA 3 16 i i 4 3
=74 108 10 7 10 12 18 9
= T 1 2
o 1) 18 17 37 40 b
§ |m n 2 - 10 19 s !
a,, WIS 3 22 4 & 4
54 |Wr o 3 13 10 [ 17 [
Su LPT 5 2 9
a8 - 3 i 18 H ¥ b |
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Table 8. Behavwior of the mountain goat adult femmle class during secial interaction cugside of the
ruccing parfod.

Ealscive Frequency of Dipressicn (Esch class tatal = 10010
Class Tnoetacted With

Bshavior PaLters £ of AlL
(M = 73693 AN ar Fi, | r T K Paccerns
ST & «3 |
E RA 11 LB & B .5 11
¥ %; oA 18 T 24 1 5 1 11
ne= 108 7 b 2 2 1 2 i
= H-E oTE & 1 1 A
oT 13 18 i Lh Lr 4 X3
E— BT | - 18 il 53 38 i |
w WId ? o 2 .8 .1 1 o
i3 |wr ] i 5 a 4 1 9
S5 der 5 14 S 10 3 ’
SE
—
2 s - | A
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8 2 a
Iz
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Tabla 9. Bahavier of cha mountain goat adulc sals clasa during social intaraction ocutaide of che
rutting pariad,

Eelacive Frequency of Expresasion (Rach class total = 100%)

Clasn Incerasted Hich

Bahaviar Facters T of ALL
(M = §37) A AT ™ IF | K Patterns
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WTJ was less frequant than WL i the Sehavioral repertodire of all classed sxcepr the kid class.
bdule classes rarely smployed WIJ, whils two-vear-glds used it slighcly less ofcen than juveniles.
Two=yaar=-old femdles, yeariings, and kids directed soat WTJ covard juveniles.

Table 10 ls 3 semary of actwmal horn contact cesulting fres all observed wae of WT and WIJ
aucgide of the rutging pericd, and ir iocludes social Interactioos mof enalysad bn Tables & - 9.
e in evident from Table 10 that oaly = s=all proporcion of wespon-related threat behavior cesulted
in actual samesse. Takls [0 dnca 1livetrate furcher the gradesl shifc from WTS to BT wich age.
Eids énd yearlings exchanged sost of the horn contacts tp the anterior body ares; older snimals
oriented contact sore toward Ehe rusp and flank. Thus wicth inereaning age end ability to Inflicc
sericus injury, weapon use orientatlon changms Crdm the poorly profedtdd cophalle reglon Sovard
posterior dermal shislds described by Gelst Il!il‘}.

Table 10. Swsmary af homm contace resclcing from wespon chreat behavier of ssuntaln goets outside
of o Tutbing period.

Boady Ared Clase Regeiving Horm Contact

Becolwing

forn Contact A AF i aF T K Tatal
Hend F i ) L]
Side 1 L 1 - | B
Flank . & T z 15
Risp 3 3 [ B ] 144
Toral 1 a [ 12 A 75 1948

Clesa

Effecking

Horn Cantdct
AH i 2
AF ] | -] 13 I 57
i 1 7 & & 16
r p 1 3
¥ i 43 e L1
E X " 2
Total H 5 & n ] ] 158

*Rid-kid i{ntermccions excluded due to associscion with play behavior.

Kids affected only } perceant of all horm comtact whils Teceiving 38 percenc, soetly from
yoarlings. Yearlings effected L& parcent and récelved 49 parcent. agaln sostly from Yesrllogs.
Adizlt femalen dulivered 29 percenc of all horn contect bubt recelved only & péroent, desplita bacter
muserical repressatation in the populacion than sny other class: Bahavioral changes in méCuring
males ore sugmested by the fact that owo=ysar-old sales vegularly esployed WT and WTJ (Table 4} and
daliverad 16 horn contaccs wvhile adule malee, at lemst three cises an pusercus as wo-year-old
males in typleal populacion structures, rarely exhibiced elther VT or WTJ (Table &) anil sffecoed
hoen contact omly twice. Geise (1971) documented wvaning overt aggression and iscreawing diwplay
within mymntals shesp tem hasds.

BT was smployed by adulr females more cften tham by othar claasses: 21 pereent of 4ll behavior
potterns a8 compared ro 11 percent for rwoeysar=old fesales, che clase expreasing T nasi sost
frequently. This iy significant becsuse use aof KT by an Individisl lsdicscves that cha aoimal
"awpeces’ to dominata the Individusl toward which it directs the behavior. Adulc females sxhibiced
BT toward adult sales bt recalved mone from them. The opposite situvation was evident ssong Cwo-
year=alde, with nales directing 87 towapd fesales bt resedving BT from them ramely.
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OT was sxhibiced sore comsonly by all classes chan RT. With che axcepciom of kids and adulk
malas, goats wiilized OT am the soar common thieat posture. OT was directed towvavd all classss by
milglt fesalew. Other ¢laasés smployed Lt sost often {n (ntersctions with classes younger than their
mms: Parcent of OT shown adult femalen by adult smles was shour Balf that shown sdulc msles by
adile fomales; 13 parcanc and 33 percenc, respesctively. Asseg tvo-year=clds, the alteation saw

in reverasd, as with ET. OF comprised 17 percent of male behavior touard fosales and 13 percent

female behavior towvard males Ll the Doc-year-pld zloes. Twe-yesr=-old males used OT Eowacd adult
fomajes 1§ percant of the cimep owo-ysar-cld fesales used OT coward adulc females & parcenc of the
tima,

OTE was mot common In che behavior of asy class. Silsce it wvas ssployed by sach clsse primarily
touard goars of che sese age class or alder, (¢ mighe best be cersad & sobordinace chrest fom.

As axpecced. use of 0A vay highest in juvsnile classas and lewast in adsle clamsan. A sizilar
relacicnahip vas evident In HA. Subadslte woed RA ®ore frequently than OA. Adulta wded DA sove
than che higher Intensaity RA. Adult sales were the least [lkely [0 express avoldaoce behavier mors
Intense. then OA: Asoag two=year=clds, female OA and A fowatd males were I percent and IT percenc.
respactively; male OA and B toward females, & and 0.9 percent respectively. Tww=yesar-old fesais
04 and RA cownrd sdulc femaless were L& percepnc and 16 percent, respectively. Teo=year=ald =males
ire therafore asen to dhow the same ssount of low intensity avoddance cowvard adule femalen ap do
teo-yeur-old females, but less chom half o =mweh Bigher incempity WA, Adult femalas abowed 24
pareent QA and & parcent RA covard cwo-vaar-old malam, Bet enly 1 percent OA and 0.8 pevoent HA
tovard two-vaar-old famalea.

Ho obwious pattern emerges from analysis of 50 between classes. NI wan generally most likely to
oecur in comjunceion wich high incensicy behawior patcsrna ard In approsch=-wichidrseal alcuacions.

imka from Tables & = 10 suggest that higber soclal statoe or domipance may ba correlaced wich
imcreaning age in sguntaie gonts. Ceing daca from Tablaa & - ¥, velacive deminamcé in sawotaln Eoat
sccianl clasass In damcribed in Tabhle 11 as percentage threat bebkavior in the total aganisrie
behavlor recorded for sach class, The ablllby of alder clamses to diminate yownger oows La cledcly
evident Iln Table 1l:. Increawing age in this species s in tom related to Iocreaming sire, strength,
and hory developsenc. Messursssnes by Brandborg 1935}, Rideowmr (197L), snd Woorhead (pers. comm. )
abowr aubsrancial differances i thess pareseters betvesn wuccessive age classes. A=momg goOCE Roowm
to be of the sdse age and wex, =y chservations consiscently showed chat Imdividuals of greacar size/
strengeh/hom davelopoent wera able o domisate smalleaT EOAcH.

Tabla 1l. Relacive dominacnce of scuntals goat sccial classes oubtslds of the rutbing period.

Ho. Threat Mehavior Pagcerms/ 1
Total Mo, Agomiscle Sehavier Pacterme

Clazs Expredsing Nehaviar

Racipisnt
Class AM AT ™ i g ¥ 4
A <0 7 8% BB .50 -
AF BT 5 Ad 10 .13 07
pir] .42 ] LA - 50 « 39 )
Ir AT -8 52 73 « 0 I3
T 8 3 L.00 83 BE i i3
K 1.00 J98 1.00 1.00 .58

llilil.nt data from Tabhlea &=T. DA i ewcloded from cotal ousher of agonisric behavior parvcerns.

Ealacionships bherwesn senms wore more complex. lhers sarking or close=up observation permicted
woning of jureniles, msles were found to be somevhot thicker-homned. lavger, move exploracery, and
more agprosive chan females of the same sge. Sexual poscures appeared wery sarly in the develop-
ment of naopaten (Chadwick L974) amd vere moTe Comson than agoniatic posturesd Ln plav wup te Four
ta iz months of age.



Kid=kid, kid=yearling, snd yearling=kid semual Behavior wvas not lull'rllld dge to lte incluslon
in tha contexe of play. FKEids wvate oot seec (o direct sexual postures tovard apy goats older than
vaarlings [Table 9). Ysarlioge uaed courtahip podtured durding ifaterssciona with athar vaarlings
and tec-year-old femalen. Yaarlings wwed the LS. a poature mof chagrndd during juvenile aemual
play, more ofren {n courtship of two-vesr=old femslas than in istevactlons with othdér yearlinga
(Table 7). Alchough older males dirscced wome courrship covard unrespoosive yestling femalen during
the rut, e active participation in breeding by either sex of yearling wes bored., Yearling bresding
ham net bSesn reparced by other Lreestigators. even umider conditions soisulating wmosvally high
produceiviey (Lantfar L935).

Developing twe—year-ald sales begin to approach adule females in alse, welght, and hoen dével-
opeent by the end of August. Two=veasr=old sales clearly dosloated twi-year-old fesales (Tables &,
i and 11). Thay wars also considerably more sgressive ctoward adolc fesales than any other subsduolt
rlaps wan. Betuwen July and Octobar, cec=ypar=old sales bhegen co ncilize che male comflicc powturs
ta the axclusiom of fypical FT during imtersctions with females and with aduoly fesales in parcice=
lar. AC che saoa cise, Cwe-yaar-old sales began c©o direst courcship cowvard older femalew mod 1§.9
parcent af poatursa used in interaction with tvo-yasr-old Females wers saxual. Saxual Incarastions
with adult fesales Involved uie of LS while interactisns with two—year-old fesales did not.

fslarive donimance of adolc males and mdulc fesalew coward one another was guancltacively
fdencical in terss of agoaiscle behavior (Table 11). fualicacive comparison of Tables & apd 3
roveals that males exhibiced & high percentsge of PFT povard other classes whille adolc fesales did
not, Aside from FT, which, it should be resesbered, is expressed by the sale covard females and
subadulzs a8 4 unigue conflisze posture, containing subordinate sowusl elesents, odult malew dirscted
Iickle threat behavior toward fecales and subadules. Adult fesales. on the cthar hand. mhowved BLEh
porcantages of typleal threst hehavior touward all ather elassea, ineluding adult salss. Escluding
FT, 17.8 purcent of adult male agoniscic behavior towsrd adult females iovolved threat posturos
compared o 58 percent of mduly fesale behavior towsed adult sales. An addicional 21.1 percent of
gdult male behawior toward adult females ilnvblveed sesoal postures. The highly subordinscs LS wis
anad by adult majes townrd all other classes except kide. Additiomal courtship posiures were
ahovn saly covard sdult femalam sutalds tha fut.

Total adult sale behavior patteras. N, ©a FA7 (Table 4). compared o 2,367 adule fesale
paccerns (Table 3) doring the same cime period. In the Nanker Creek herd. In which threr=vyear—ald
salen eould conmiscently bes distinguished from oldsr adulr mmles, BY parcest of adult male incer-
sotlome with other clasess were performed by chres=year=old salea. Hoae adulc sales in Glacisr
fark mimed groups owieide the rutting seowon sppeardd ©o be me sore than threo or poesibly four
yaary of aga. Thus, malem older tham two yenTs of age are net omly lesw likely to direct Ehreat
behavior CcoWward other goats chan are the i=mature males; chey are lesd likaly co have aoy social
tnteractlios with {emiled aml subhasdilta. Modt Intaractioma whilah do take place batwesn ddult malas
and the female-swbadult herd cosponent fowmlve young sdult ssles. Teble & should be isterpreiad
-r,an:d.l.n..:lr cor ba more reprasencacive of yoeng adulc msles chan of oldear sdolc oales. Older adwlc
males very rarvely threatened fesaled or suhahilos, Durisg iatersceions with thess clasess, oldes
sdult =ales cypically assumed o rigid PT conflice powture and vithdrew. Older males wers observed
to retreat im this Eaakion from yearlings and even from kide in che Swan Mooncsine (these Lnter-
doclomna wvera oof Llocluded fn Tabla &).

immm = Frequency of sgosistic epcomber/goat hour increaped with Incresalng group
size during foraging, bedding, aod male licking activicies (Tabla 12). Aw expecked, cates wers

lowest In bhedded grosps and highsar ac salc licks vhere sccivity wvas relaced to m spactially limiced
repoures. Husher af escoumtere)grouphour (chat e, the mmber of encowncera/goac/hour ¥ group
#iza) im skovm For foragisg somntals gosts In Caleler Pork to Lllustrate sagnicode of social inter=
accion in large groups comparad to eall groups. Agonistic ragtes wers fousd to be markedly highar
in mined groups tham i & e=all sample of sale—woaly groups. ODbasrvacios of =arked snimala Inddzazed
that both Efeguency and Intenaity of agonlatle Interaction were lowest hetvean individuals vhich
regularly associsted snd highest betwsen Individual which appeared unfamiliar with one another.

Agonlstic sncounters wers evidant in 411 aetivicies snd in all habicacs, lncliding precipitous
elift cerrmin, Data from 4,400 goat=hours (mmber of goats In a group = nusber of hours that growp
vap shearved) of observation in the Swan Houmcaine is presented im Table L3, During that fime,

291 ook of a cotal of 3,515 aponlatic sncouncars occurred In vhat wvas judped to Ba o dangeroualy
pipap clishing altwation from che perapective of the animals. Thirty-nise of Ehéean encouncars
resul ted ln a potentially harsful clishisg svesnt. Data feosm Tablea 1) and 10 dre slsdilar in that
mosc of these encomters In dangeroumaly steep termain {ovelved WT and prisacily affecced Juweniles,
Eida susraimad &4 percent snd yeariings 34 percenc of 39 aggressicon=relaced clisbhing svemrs.
Agpressior-relared elishing incidepcs occorred wich greacer frequency chan sorssl clishing sishaps;
A% per 10 goat=hpurs, cospared to h& par 10 goat=hours.
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Table 13 Eelacionship of scwntain goar groop alzs snd strocturs o frequency of agondstic
sehavior (modified from Chaduick 1976).

nl-n.l].l]rnulp- HeHaleOnly E = Excloding Mals Groups

Ho. Agonistic
do. Agonlstic Encowmters/Cost/Hour Encountaral
Group Hour
fwan Mouncaine Glaciat Park Glaciar Pack
Group badded Faeding Licking Tending Teeding Feeding Fowding
Siee A A & A | E A
T i -5 1.47 1.08 o 1.08 T.18
3 = iy +h3 ¥ Ok T Sk L.1d .58
i L | LB i.17 1.7% .Bh .74 11.00
5 o2l L2 3. 84 1.83 .0 1.85 416
1] - « B9 2 &7 .48 15,80
T o] L5 LT &.68 32.48
B « 0 1.3 L 5.20 $.32 &l.60

5 1.25 1.50 3.01 3.38 3.

16 Sk 1.582 1.12 1.12 1130
>ia . L.A7 434 .04 45,18
Sa=ple

Sisa 4% 1055 &3 as 1s el 55

Dazs from che Swvan Mooncalns sod Glacisr Park sre not quancitatively comparable due to different
saspling cechnlquen.

*Hanny=kid paica ave ot lacluded fa group alze 1.

Toble 13. PFotentially harmful clisbing events recordsd during 4,400 gosc=bovrs (nushar goacs in
group = numbar hours group cheerved) of chservaticn of moumtalm goats in the Suvan

Mauntaina.
Hishar Eewants in:
Yo, Evencs)
Trpe of Event Fi ] AF m iF | K taid. Total Goat=Hour
Cliabing aisstep q i | 3 7 b T
T Enocked, pushed. or
sroddad avar sdgs 1 1 # 7 18 .poal
] n: Forced to lesp over
E'i L] adge ro avold goac 2 L 5 10 18 M
EE 3 | knocked ar forced ra leap
a EE over pdge as resule of
=-= | AnGTher encounter
r g = | (inndcent bystandar) 1 1 2 JO0s
E E! Aggressar loses [oating
: e G | ducing purmaic 1 1 « 2
E g E- Total aggression=
S E W | related events 3 ] I uw n L - D08y
Toral All Evants 1] 15 ] 8 1# F T L-1-3 L33




DISCRGRION

& - The fusdssencal enlt of ssontain goat society is the prolonged
mother=infant sascciscion. Lent (1975%) mtates that m major fanction of maternal babawior Lf
faciliracion of lssrning processes in the infant through provision of potimm levels of stlmalation
and 8 relatively szable sodinl environsest. Secabilisscios of the socisl ssviroesenc relacive to
young of the year L9 particularly isportant in the sountsin geat. &l1 other clannss sre agpresaive
tovard tha kid clams and, as peinced out by CGaist (19e4, 1975), all plder clowses possess potemcially
injurious 74 WREIpONTY . Thas Prasant I:hﬂ' revanled chac aven with macemal precection,: che kid
clane swabalned 18 peresant of all hiirn contace and &6 percent of agoniatic bahavior laading e
potmelally harslul clisbleg events. Weapos threats and other aggresalve behavior sxhibited Eovard
kids probably reinforced the prolonged close following tendencies of the kid clams.

That kide experismced relacively less social incerscciom with other classes chan any other
elane except adult males did is & seasure of the extent to which apgreasive matemmal proftedction
scabliiized che social envivommant of kids. [f sgonistic behavicr were sdjwsced according o par=
cent repressatation of classas in total populacisn figures, it would ba evident chaz che yearling
class, without benaflt of matemal protection, recelved properticnately sore horn contact and
agonistic behawior lsading to potentially demgerous clisbing ewents than did the sore suserous kid
cloee. Yearlings also received a far gresacsr acrual mesher of chresc poscores than did any other
wwhaduly clans.

In addicion wo bulfering o rigorous social eoviroreent, maternal core mitigates che desands of
the hargh phyvaical anvirsnsent of the souncais goat aicha. For ssveral wesks schessgquent te parguds
plon: adult fesales poaitilonid chesaelves betwesn thedr wnatabls of fspring and the auter edige of
available footing ta prevent accidental falle by the necaate. Parous femalés aloe assisted Aeonsces
in negociscing precipicons certain by crial and error ssleccioo of the [eamt difficult rootes. Kids
exparisnced considerable difficulicy chenining forage Bensath desp snow and icy crusts. They obesined
a pubstantfal portion of thelr forage during the cricical winter=sarly spring perlod within fesding
csraters paved by their socher and not yet utilized by classes doeminent to che kid dur ©o concinued
presence of tha socher meatby. The ssall (12 - JOwg) kida ware furthar abls to conmatva relacively
Limited energy resecvos by fallowing the sathet's path Ehrough deap snows and by bedding la
sheltered slted defended by her agalnet other classes. Eids generally bedded on the lewdsrd wide of
che nanny in contacc with bar hody during wincer (Chadwick 1374). Wirhour maternal protection from
dominsnt snimals, kids would be relegated to the lessr desirable forage and shelcer sicwacioms.

Follpving tendencies of plder goacts appear o be sxCensions of the durable sovher-kid reiagion-
ship. After kide, wearlings, the cwo-year-old famales wvara the most gregarisum clmsm. Alcsann
{1963) acatea chat post—weaining bonds fusctlon by affording guidance in chodes of feeding mite,
shelter; and deciniona regarding safety amd [light. Within the relacively ssall, tredicional home
ranges occupied by mountsln geats, koowledge of key winter feeding aceas, protecied bedsites, sscape
carrain, and afficienc daily rrawvel roures ssay confar isportant survival advanctages. Such adwancages
would sceres o pearlings of boch sexes, Dwp=year=olds of both sexes to & alighcly lessar dagres,
gnd theroafter primarily o fesmios wince they are more likely to inheric ramges chan malews. Infor-
mation dbouc malc Licks snd migracien rouces muat ba transsdcced o all clamsesm.

& prisacy stilsulus e aggregatlon la the selective advanbtage enjoyed by lodividuals in groups
when predators are present. It was deponstraced that goates in growps were morte collectively alert
s pocenclal depgar chan solicery snissls whils spending less individss]l ciss and snergy survaying
thelr surtoundinge. droup ssshers vould cherefore hove more cise available for asintenasce
setivitien. Creacer forsgiag cime porwits smimals to be incremsingly selectlwe for forage of the
kighast digeseibilicy, Estes (1974) suggence chat in Africas bovida, {sclaced imdividusls snd Fanll
Efcupa apand a graacar proportion of cisa watching snd listening for dangar chan 45 saslara of
larger harda. Halther [1369) scaces that {ndividwal Thompaon's gazellss (Gazella anl) may be
wmalart o periods ll'.llll'ﬂ'l“l'l‘ p K@ 15 mimatan, but becauas they inhabll lavgm herds, Chapn s &
high probability of one animal alvays having fce head ralsed. Because alertoess [Doresses wEth age
in mouncain goats, subadolc groop seshers are able to share che advancages of greater alertosss in
plder snimals.

In & pimilar ssase all group oesbers besefit frcm che abilities of chose animals with che moBE
acute nemdad (ahared genstic tvafts) or expariesce (shared loarnad bahavior). Bargarud (1976) pelsta
ut that herding relnfofces micape babavior since salve anisals can lears without having o swpari—
soece actacks directly. During actual predator attack, group sesbers benefit from growp defenalve
abilicien and predacor difficulcies in isolating targets. An excellest general discossion of the
valuss of grouping ia anisel sceiecles i availahls in WHilsos (1873).

Fastors Limiting Group Sjiew - Ewgr (L086:99) stotes "Lagge societies are ooly able to exist in
situationn whers maatera can aamlly Kesp In coatact ... and aaly In adesguats food can be fownd for
all within the normal feeding pariod ... Terrals and type of food are thua the owo axtdsmal faccers
which haws ths mrat infloencs on the svoluilon of social relatioow.” MWabitet uvikllizeticon data
demonatrate that precipicous cerrain la favorsd chroughour che yasr by souncain goacs (Brandborg
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1953, Gedse 1971, Peck 1972, Chadwick 1974, Saich 1976}, That large gowt groups sxperisnce
idifficulcy eoordinaring activicies on steap c14f7 faces and parrow ledges may be confiresd by direcc
obsgrvation and by data from Chadwick (L1876} showing chat large groups were mors ofcen chaarved on
sadaraca mloper than on steep wlopes. Large groupe size can alse lead fo crowding which i furm
rastricts mansuverability en cliffs. ALl group sewbers are tham forced to shace to some degresm the
genetic and experisnceahle lisicacicns of the poorest ssuncalneers. Saton (1927) relacas an
incldent fa which goats crosdlng once & thin ledge were spable Eo tarn pant one another and evento-
ally fell to cheir death.

Another factor, also topographic, which may select againer aggregation In che scuntain goac L=
catantrophie downalope movesent of rocks, lece, ond soow, Holrvowd (L967) comsented that becauss
goats gensrally otcur in ssall greups, svalancher srs not Liksly to affect sore than a small part of
A mard at amy ans timsé. Soch evidenca am is availabla (Brandbar 1955, Chadwick 1976) poinca fo
avalanches an a =ajor sourcs of sorcalicy and therefore an leportant sslective agent in svolution af
moumtain goat seciil chartacteristicm.

Severs winter storss, desp anous, and ley cruacs can remove pocenclal forage in some Babltats
amd reduce ity avallability thromghout wintering aroes independent of the condition of range forage
pRT #a. DPuracien of winger sondicione beceses cricically i=porcant during March and April ap
available forage is reduced. Desp snov aleso Tedtricts Sevessnt betwesn Availabla forage sources.
Goaats wors ochAisrvid Lo remain io arean o move than 100w in dismecer for over & vaek am ascasion
imder severe snow togimes [Chadwick 19746%.

The abilicy of nacive goar populacions ro exploic a wids varisty of food irems has been
documented by Camsbesr (1968, Bramdborg (1955), Saundars (1353), lmsh {1967}, Hjsljord (L9713} and
ochats and Bas been related Co cospensation for marrpv habitat prefecences (Geise 19710 [t follows
thae small groupa And Lndividuaian would Wa capable of asbhtaining sufficisnc forage in micerohabitac
refugla wnder ssvers winter conditiona by wtllising all available edible plant speclea from lichen
to. conifer. Larger groups, howswver, would be more 1ikely Eo exhaust the limited resources of a
mall ares doring confinesent; therehy coosing all group seshers to suffer shorcages. Sisdélariy,
shalcersd aices such as owerhanging ledges and caves or crevices are aleo a liniged and highly
localized rwsource most efficiestly and aquitably vbilived by individuvals and ssall groups.

Houston (1975) points aut that conditiens of desp snowe and scaccersd forage set an eveluticaary
premius on esall group ales In Ebe soode (Alced aledal alnee alogle soods oF amall grovps would be
more successful ab flnding esd wcllisicg forege than larger groups. HSamll groop size in tha
momtain goat also minimdres general soimm] fopact such as treopling and bheawvy grazing within fragile
alpine spd subalpine plant cosmundiiss.

The valuee of growps as anti-predator devices has been discapssd brisfiy. However, mountaln
goac an & apacias are lnmulazed by cha axclumive natura of the cerrain which chay faver from ooat
predatera. The advantagen of grouping are Ehaen scsswhat disinishaed, particularly for mature apimals
whose delensive sbilitlies [n relation to sediss-slzed predatocs such as lynx (Lynx canadeamisl.
coyore {Canis latrama}, and wolverine (Gulo gulo) were obearved co he formidable.

Optimes group slze in eny species Tepresents an appropriste holance Betwheen wenaficial aspects
of aggregecion and disadvanceges of ilntraspecific compaticien for limiced rescurces relacive oo
individual survival:. Though ultimacely decer=inad 5y cha macurs of che corrain amd food supply.
grouping characeariscica in the meuncain goat appéar £o be directly sediated hy soclal séchanisms
ievelving dgoniatle, sewual, and leaderahip behavwior. Analvels of boahawior patterns suggests that
aggression s the primary device through wvhich social tendencies sre lisited and defioed.

Sinea seplodcacion of soncans habicate fnvolves boach horizoncs]l and wercical sovemsnc betuwsn
seanenal ranges, = soclal hierarchy based wpon defenna of & mobile porsonal spoce racher than fized
tarvitory characterisen sountain goat sosiety. Personal space {n salntadimed ar sll cimss =dar
normal condictions including rvescing periods. Agonistic inceraceions are easentially contescs aver
perscnal apacs which wleisately determine the right o scéupy 4 partleular slte, and the rescurces
contalned thereln, a4t any giviea Clee.

Traspaes of personal space was co=son im lacge grovpe as 8 resulc of cesporary crowding which
imovitably socurred during the course of group movessnts. If vas noted chat migh intensity
aponistie threat bohwvior wan =ost comsan betwvesn geats o8f slsllar resk. Larger groups vera
penarally sora likaly to include gonta of similar statua than wers mmall grouss. Furtharmors.
status rivalry appaarsd to Lower aggreaaive threshalda in onlooking goats. prediapoding thes oo
aponiatlc behavior. Group sesbers wvers ales sublect to froquent teditected aggression from one or
bath contastants lﬂllﬂrl-l'l']: icounbéca:. Thi consegquence of these different factors wasd & oocable
increass in sociml instability, ssasured as races of agooniscic (ncersction, wicth Incraasing group
slze. Large groapa wers charmecerized by nuserous eoclal interscrions and disrupelon of maincenance
sctivities, Larger groups wswally separsted into sealler, more durable. and ecre efficient social
unita. Merage slze of thase typleal, more Bighly erderad enits wan betuesn one and Flye. Stable
groups of females and sobhadulbs wete sofe sbcuctured along 4 linear rank ocder than larger grougps.



Stable female-wgubadule groupe therefore asswused a4 femily-iike apponrance, containing, for example,
an adult Fesals, Ewe-year-old, yesrling, and kid. Otservacicns of sarked sni=als suggasced chas
such ansociacions were serely srables aggregations and, except for the nanny-kid pair, nok
aecensarily compomed of relaced individoals.

Hith sewual maturation, =ales undervent & trameition from agoniecic co lacgely sexual modes of
ingeraction with fesales. Thus an increasimg abllicy to tm:d-ln!'nl.l.r contest relative rank, Eeef
in cwo-vear-ald males, was counternd by developing use of sexuwal behavier which smphasizos
submisgive signala and sinisizes threac content. Overall ues of chraac posturas by salas became
lens common after twp years of age. At the ssme tims, hovever, saturing salas shoved no incresas in
avoldance behavior and rately exhibited high intemslty avoldence postures of slgns of fear during
withidrawal. Thar sales remsln capsbie of effeccively [oclsidaring smller classes when sufficiently
mocivated in fsplisd by obmervacions of mals dosinencs 2t sale lices is Glacier Park (Siager 1373,
Bangner 1574) and elvevhere (Eideouwt 1974, Hogrheas pars: =omm.).

Hedther clasrly demisant nor obvwiously subordinate under nor=al cendicliome, yound adule males
wprd unalile to safablish atable rank relacionahipa within siwed groupa. It Le hypochamized chae
unsatisfactory soclal fnceractlons end stress ganerated by confllicting sexual and agoalatic drivea,
exmmpl i fied in che migues male PT; coused matoring ssles to develop grovping snd sovessnt patterns
independent froa chons of fesales snd suhadulca. Baginaing ar owo years of age and sscablished am
a general pattern by Chroe years ol age, mules tended to ocoupy ranges peripheral to or eeparate
from thome of femalen and subadules. Those adult seles vhich wers cheerved in =mixed groups resained
in them for shorter duracicas and exhibizad greacer indepandenca of activicy than cthar claswen.
Mol adult salés occurred alone, belng mare selitary than dny othar clasd, o in small Bachalar
bamda:  Bachelor bamla were oftén spable over & perlisl of asvéral daye or sove: cospanel to datly
changes of composition In typlcal mixed groupe. This growter stability of sale groups =sdy bae
corriinced wich lower racen of agonistic inctersction which in turo suggests that resource compscicion
batveen sdult males outeids rhe ruc may be less significonc chan wichin sdwed groups.

Conasquances of tha mals sccial relationahipe dancribed are twofeld. Firse, the pocemcial fer
injury to other clasass by the lavge, powerful billfes ia redoced. Secondly, resource compatition
between adult males apd the lemale—ryoung pepulation compoment i9 minisized., Foas (1761), DeBock
(1970), Geist (1974, 1975), Rideout (1974}, sod Samith (19760 have suggested that sales cccupy sote
margimal range than fesales amd subadelts. In borh Glacier Park and the Swan Hoontaine, sales were
oheerved In more rugged cerraln at higher average slevarions with grester snow depths than fesmales
and gabadulte. Adult maleiagult female rocios cyplcally vary between 1l00 and 301100 in macive
goat populatioas (Hikba 1966), indicacing slightly lower survival of sdulc salas ralacive o adulc
femnlea. Similar figures wers recorded Lo pressnt atodies (Chaduick 19768, 1976). Highar ehan
average malérfesals ration have been recorded wher production of Yousg wad aleo abave dverage
(Andetwon 1940, Hamsen 1950). BEildeout (1974 found adult malecadule female tation te be lowvest
following a heavy winter. All salerfesale racios are 1ikely to comtain some biaw coward adulc
femalon wince rhe sore solitary and disperded habics of sales and che sore rugged cerrain favored
by them can lover surwey succoes for this clase.

Famalan asd subsadults sccupied opeisus Babicacs within avallable range. Wichis eyplcal fesale-
subndiult groups sech an vere observed disperssd throughodt winter ranges. the highly aggressive,
saclally desinant adult female class enfoyed prior sccess to resouscen. Agonistlc relatfosshipe
within the socinl hierarchy. based upon thresc behavior ulcimately inwolving the horn weaponm,
promoced disparalon of herda (oo eelacively wmall, ordered groupe. Withis cheas groups, Incra=
apecilic compotition was minieized, again o the advantage of adale females. Under chronic
copditions of regsource seareiry, therefore, the resource bame svailable o sdule femmims, the
breeding sagsant of tha populaciss, ahould resain velacively conmcanpt whila suberdinate ani=ale
suffar socinlly sagnifisd ressurca aboTEages.

First yaar sortallty varies betwesn M) and B0 peccent da stodles of soumtain goate sussarleed
by Hibha [1966) and Vaugham [(1975). Tirst Year mortality was found to be varisble in Clacler Park
[(Manenar 1578, Simger 1973, Chadwick 1578). By distinguishing two=yaar=old clesssm, it wme
discoversd that sertality in the yearling clsss may alen be high; closs to 30 pergent In sertain
Glacier Park herde ot of the contimencal divide (Chadwick in prep.). Galne in size and energy
rasarval from the previcous yvear ate spparently offset to soow gxtenc by loss of macermal procsction
in the yearling class, Juvenils nortalicy has besn mhowm ta wary with winter conditions in Glagisr
Fark (Chadwick 1976} and elsewhére (Ridesur 1974, Saith 1976].

Wirthin oprimem goat habhicac, it Is expected that adolt sale and jovenile sortality wHll vary
while the proporcion of adulc fessles in the populacion vessine sore or less conscenc wndsr
different wvinter regimes. Frodoctivity of thres=ysar=old females Le expocted to be somewhat lower
than that of oldar, sore deminant {émalas, bub ovarall production of young should =oc wary greaclyr
batuasn wintsra. [a margiaal vange sltuacisns, adulr =als snd juvenila ssrcalicy should shaw
flectuations of greater sagnitudé wmder different wiater regimes, Production of youmg should be
mora dapendent opon winter condicions, parcicolarly in young adulc females. Alrernete year produoc-

tien of young may Bccor.
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In susmatY, souataln goats are charsctarised by occupation of & narvew, topographically deflined
niche: wtiliration of stable alpine and suhalpine post-Fleisiocens habicats; slow maturscdoni and
rapantion of juwveniles on traditional bhoms ronges. Socinl sechanless bave svoluved to facilicare
tranesianion af lanrned hoss range hehavior snd, in the sbasnce of significant predation af
competition {rom other speoiew, o maincain pepulation siaze (M) within the marrying capacity of che
snviremmemt (K), Aeducod sexual dimorphism and the sggpressiveness of sdult {emaiss im chiv wpecies
have besn arerdbuted direccly co che svalucisn of skary horns By Cafsc (1974). It im Bypocheaized
that a rigorous social esvironmnat influsnces sountain goat distribucicn both wichin and Betwien
fanges atd scts to regulate populatiom slse through diffecentinl vulnerability of koclal classes
to the physical enviroonment.
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MOUNTALM COAT SOCIAL BEWAVIOR:
BOCLAL STRUCTURE AND "PLAY!
BEHAVION AS AFFECTED BY DOMTHANCE

Banjamin Dung

Aasociate Professor of Hlalagy
Tufts Univeralty
Hedford. Massachumects 02153

Abmtrace: A e=all populacion of sountain geats in sputhwestern Sricish Columbis baw bean atudisd to
determine the factors affectimg-social strueture. The stedy has reveslsd chat the population {a
undergeing a drascic decline, and chat che loas of yousger age clans goatd Is altering the types of
Behavior sesn i mocfal isterdctions| partleulacly dggressive and play behaviors.

Mot of the soclsl lnterdctlons thae take place swong seshirs of the herd sppear to be
aggrensive o natore. In many situaciops when thars are twenty or sore goats in ong EEOUP.
nggresnlve belaviors are sess every 15 or 10 seconds. The amalywis of mmdreds of chase imtersccicns
rovgals thot males tomd Eo domisace females, and thac aldar goats wually domisate youngder goacH,
Ona of che behaviors sbeervad, refetred to as “vhirliog". iovelves anisals leaping Inte the air and
ewiating thair bodiea through ofe or sare tursd befors lamding. This behavior is practiced by goats
of all agis; and la uacally perfomed on steep soow alopes, apparencly as parc of play. T suggest
that the altuatioss which alicit this behavior iodicats char in so=se cirumatances, 4t leamr, Lt im
mativated by agyression as well as a cemdency vo play. Conwidering the relscive rericy of “narsal
play" behavior i the gosts that 1| heve wtodied, this poswible conmection S4Cvedn ARETEARLVE
btehavior and race, but oterectypod. for=s of "play” behavior ls of particular Incerest.

Dae of the soit Ieportant problems in the wtudy of hebavior s che elucidacion af the function
of play babavior: Play has besn clalsed o contiin elesents of sexval behavior. sgEressive
behavior, and curlosicy (as wvell ss many other motivacions), but so far boch fcs evolutionary and
individuil significances remain speculative. Thave Lo, however, general agressent that alay
behavior i» excresely imporrant to the developeent of sont ssmsals and that play dssuses & more
and sore important Tols an ons# ascends the evolutionacy scale (Wilson 1975, Aldis 1975). The
effecta of sccial deprivation sarly In the Iife of & varisry of sasssls lends furcher credéndt Eo
the [desn that early bebawioral foreraccions, whecher play or other behaviors, are cirtical te cha
normal developesnt of the Individusl. The Fact cthat play cenmob be sapily or precisaly definsd
should ner, thenm, hinder the study of activities vhich =ost ipvestigacors would agrea are a vical
part of the animal’s behaviorsl develepment amd vould generally be called “"play™ sven withaut &
precime defindicion.

The present sbwdy is part of 4 long-ters Investigation of che social behawlor of che scuncaln
goat (Dressnos isericanus). This work vas scarced o 1983 and han bess carried sut by chaerving
gouts for'a linlted period of ti=e sach year durlng che spring, susser, and fall monche. My
objective has noc been o inwescigace intensively s particular herd of gosts or cthe goscs living in
& parcicular ares, bur rather o record Che behaviors and desographics of a wmall population over
o relntively long pertod of Cize. AN che gensral scedy has progressed, [ have comcentrated my
aczancion on cha following aspects of mountaln goat ascloblology! aggression, commmicition sigonals,
datly activity patterns, feedlng, berd diwlslon end cohesion, injuries, leadership, =mother=young
relactoashies, play, predaclon. bthe goats" resction to oe; travel, and & peculisr aggreaaive=play
behavior T cal "whicling™. [ have also chasrved closely an changes which might be indeced by man's
locreasing ucilizacion of the study arsa sod the surcounding soumtain ranges.

This poper concerns oo of che aspects of mountailn goat behavior that | have atudied somt
intemmively! the Iscersccion babweds “"play” behavior and ageresslve behavior. Of course, play in
=oNt anisale haw acrong dléments of ageresaive behawior. a0 Lt la entirely expected and prediccabla
that the sams would be trus of thess goats, What is unexpected im the excress sscunt of aggressive
behawior divected at younger, and thacefors relarively defsnesleves, sesbiors of the group, and the
talative raricy of what woold normally he coneidered play behavier. The "pure” aggrespive Hehavises
are rathar predictable in thelr ooteoms, since older snimals are srually desinant OvVer Younger ooes,
and males are usually domimant over fesales. One behavior called "whicling” viclates chess pri—
dictiopms, Bowever, apparently becauss e In comevallad by 4 comhination of play and aggressive
maiivatione and say In sose [matances be pearforoed am an almosrc pere aggreasive behawior and In
other instences be parformed as ag slmosc pure play behavior. Suoch close sssociaticns bervesn



AgEresaiva and play sofivacicns amd poobably co=men 0 BOMC mammaly Wlllﬁ:ﬂ. 4775, Hinda L968), bum
ehe une of & "play” msvesant In an AERTEAEiVE socounter mAY nat be.

Althoagh play behavior has not been studied fedcly a8 exteselvely as miny other behawiors
detailed studlies of play in sany pri=ates snd other mommals are faicly common (see. for sxample.
Wilaon 1875, 'The play of ungulaces has besm choroeghly described by, wsong ochers, Darling (1937},
Cefst (1971), Muller-Schearse (1968}, Malther (1984}, and Welles snd Sellew (1961). In all of
chane srudise there I8 & clear conmecciom batvesn che movenents used in Cighting and those wded in
play. Far axampla; Calmt finds mssuncing and bucting bahavior as the moat comsos slésesia of plav
iy meuntaln shesp [(Ovis canadennls), but sees =any behaviera Invalviog twisting., lespiog UEPE,
which smém af least superficlally sladlas to sountaln goat hehavior. hfuannfEtllr. - l.-f-j of
guasncicacive data on play makes it aleosr {spossible o compars Gaisc's findings wich sine, alchough
there seema litcls douhr char alesence of ssuntadn sheep and scuntaln goat play are dnalogous.

DESCRIFTION OF THE STUDT AREA

The atudy area (Flg, 11 la a eelacively [solaved platesu and assoclated sowmtaine In scoth-
wentorn: British Colusbin, wpproximately &8im oorch of Me. Waddingrom; in che Cossr Eamge. As can
be memn in che figure, chere ara acasp, high cliffs an che souchendr, soutluest, and nortiest
aldes af the ares; while & relacively gentle slope goes dowm {0 the sortheast., Caluell Creel i@
the southeest apd the Kleenz Elesor River tp che norcbwest hinder travel io cthose directions. The
Flaena Klaene River L9 & large, #swift and osually desp river, which da diffieult to croos, while
Calwell Creak la amallar, but sElll very meift and also difficult to croms. Gonts alsost cectainly
travel sasily to the southeisl, crossing & sacies of swanps and small stresms to reach Parkins Pesk
amd ocher mowntafine heyood ic. The gentle, heavily tisheresd slope oo the oorchsast provides sasy
sceens o the sres for most large soimals, bur ls presumbaly svoided by ghe goats.

Iy WO ONETENR

Flgote 1. Contgur maps &f che study area. Elsvations are io mecers.

The high placesu and souncaine =aking wp the scedy ares are approxisstely 16w long amd wix
and o balf km wide. Betwewn location ¥ and the scgntaios to the scothwest is & flec, barrem
placess five kKilomsters leng and thres kilcoscers wids, Another broad, flac arsa in found at tha
upper, northvest end of Hidden Valley, and on a4 ssall plateau on the sorthern edige of Goat YVallew.
All of ehede flat aress are heavily obilized by the goats durlng at least part of the susssr months.
They alac, however, spend & cemarkable ssount of tise in the hesvy tisber ac the lower aod of Goac
¥Yalley, and in the draws going dowm ©o che southsanc of locacion M. The scuncaiss on che sauthern
and norchern parce of che ares are becewesn 2100 and 3500w Wigh wnd are generally bare rock ot Emow.
Although the gaats travel over these mountolns, they spend little time on them except during
enageally hor su=ar dave, vhen [nsecen are provaleme,. Momt of che tima the Bases of che scuncaiaa
are ucilized ng bedding araam, Buc waually che chossn bedding micea are only 90 - 28%m above tha
valley fleata.
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MATERIALE AiD METHWODE

Obsarvacions wvara aads with sicher an 8 x 30 bimsoular er @ 3 x 40 calsscopsa. Althoagh in
many caies Ehée animals ahowed littla fear even whan 5 — 10m swvay, I triad co sca¥ az lsasc 100a
sway In soat sltuitiona. MNates wers tape recorded £o allow contlaucud cheastvatlon of the anlmals,
and in wirtoally all cases wers Eransctibed that evendng.

Table | lista the rises of chasrvaction over a 121 year period, includiog the cotal mmber of
bours during each field seaseon,. Thewe figures include only the smount of tise vhen I wvas directly
ochesrving the goats with sither a celescope or binccular. Appromimacely 300 sdditlomal hours ware
apent close o goats, bue nat direccly observing them. These daca can be susmarized as follous:
d1% days in che fleld; 643.6 Pours of direct chservation. Particularly ism 1969 and 1973, I cried
ta go to the ares both early end late in the year to ebtaln fnforsacion on the sociobiologe of Eha
herd. Dara from chume owo years indicace that in gensral che goats lasve the area in che =i{ddle of
feprember and return during Jume, depemding oa che severicy of the weather and che deprh of che wnow.

Table 1. Periods during which godts wers chesrved from 1063 - 1978,

Taar Dt Houras Observed
1963 July 29 - Auguesc 9. Mugosc 28 = Sape. &

Sept. 10 - Bapt. 18, Sepr. 27 & 28 7.5
T June 28 = July 10 ir.a
1867 dugoar & = 16, kuguec 30 = 11 afr. 5
1968 Mguss 1 = 12, Auguec 18 - 11 .3
1968 Geptembar 5 - 21 8.4
1570 July L = 30 al. B
197 July LA = 26, July 31 = Augpist & hE. 3
1972 July 1 = 12, July 18 = 31 BI.2
1973 Wiy 18 - Juae 7 ir.a
1974 July ¥ = 18 5647
1978 June 24 = July 9, July 14 = 30 LT
1976 duly @ - I 0.9

Batwosn 1963 and 1874, 13,000 fear of lfess ssrios plecurs FAle wes caken. This wan dons te
prduce sccurate rocerds of bshavioral sequences vhich vould later allew careful spalywin of changes
in behavisr over ti=e and posmibly scournce fdencificacion of individuals [rom ctheir hern Ecructure
apd gemarsl physical appasrvance. A disascroos Bive 1a April, 1975, destroyed all of che film and
all of the daca which had been analyeed. The orviginal field nocen vere presarved, alleowving a
reanalyala of the written matarial.

RESILTS

Bafore discasaing specific aspocts of play or aggresslve behovier, Lt Lé opcespary to discuse
ghe way is wvhich the herd has chenged over tims. Even the sost superficisl exssimation of cthe daca
indicaces & dramtic decline im the size &f the maln herd and of the numbers of goats inhabicisg the
atudy arsa. Since the ales of the group has & sarked lafluence on the ot of aggresiive
balawior sod on the opportunities for play and other soclal sctivitlies, s clesr pleture of any
reduction In the ombor of anisals sest ba presanced before crying to explain the relaciooships
berwesn differsar soclal acrivicimm. Tharsfors, the ssccionm thar Follow will discuss changes In
berd siee, the way in vhich goat societies are structured, an smalyeis of play behavior an seen in
young individusis, and an amalysis of “vhirlisg"” behavier, an apparently aggressive-plsy behavior,
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= The dabts presented In Tahle 2 lndleate bthe susbarfs of goats o the study area each
FRET . ra pomsible, the figures ars broken down into the goats of differenc ags classes. Huch
of the dats on herd compomicion wam losr (fire), chus decails of bard cosposicion can no longer be
made for 1963, 1968, and 1987. I have alse indicacted the mmber of adult sales in che study acea,
although this figure is cercainly oot amact. Adult males Crequently spend cheir time cogecher with
ather adule salss, oF aloss, bub relacivaly infreguescly are cheay & part of the snim hard. Since
all avallable Eimsé was spent shasrving the main herd, I 414 sec svetssarically ssarch sut chasa
isolated gpoats. Peobably the ausbers giwen for adulc sales ia corréct in relative Cerms, and many
air smarches indicace that the total mumbece of sdult sales is approximately cottect.

Tahla 2. MNusher of goacm in sach age claas in ssch year.

Age Clasn®
Taur 0.3 1.3 1.1 Adult Fomsle Adule Halw Total
1943 i 34 i At
1966 b | i P+ 2 &0
1967 11 2 1 1 a2
1968 3 & i i3 F] L
1960 E - 4 1L 2 i8
1570 7 4 i 20 | EL
1971 T -] | 14 2 3z
1872 B 3 5 L& | i1
1913 Q 1 - 2 1 4
1974 o & ) 10 i 17
1875 X o 1 10 1 14
LEEL] 0 1 1 & L &

& The approximate age of the goats during the sonths vhen most of the study wis conducted (July,
hugunt, Sepresher .

There has been a decline in the goat populatiom, ot the deciine has bmen Lrreguiar. The
firet yuar of che stody, 1943, msaw the highesz population, wich m slighc decline over che NexT Cuo
years. Resesbering chac In 1969 I wvam in che scudy area lace in che fall, making the numbers far
that yoear difficult o asschs, LT seems that the populatios was celatively static from 1968 pe 1971,
Agaln. 1973 {s & J10FPicult yeatr to aasews, hecauss | wam Ehers vary sarly in the spring. Bowwwer,
1974, 1975, and 1976 show a dramacic decline in tha goats, vhen observecions were mads largely
during July, o tims of high populscion im other ysars. Thess ss=s dats are sssn in sors graphic
form &n Fig. 1, which shovs the largest groups of goate seen in sach tise period that [ waw im Ehe
area. In arder to simplify the compariscm of sech wesr's dage, [ have lu=ped the dacs cogathar incs
blocks, sazh Block cepramencing approxisavely one gquarcer of a =onth, The Blecks are frooc che firac
to tha saventh day, the eighth to the Fifgesnth day, ths aixtesnth to the twenty-sicond day, and
the Dwaaty-thivd day to the snd of the sssth. Agaln, & dresatie decline (n the population ls seed,
although Lt sust be resembeced that hera tha figurem sce not tepresenting the cocal owsber of goacm
in the mtudy ares; boc rather che maxiesmm size of soy grooping chesrved.

If the data for |99 and 1973 are once sgain considéred incomclusive, the other years shov an
ipicially gradual and chen very sharp Seclime in che numbar of young goacs = kids and vearlisgs.
Since cha famalas kasp thedr young with tham for at Iaast two years, they mace oaly avery acher
yaar. Ouring tha {irae four years of the atudy, thara vaa a akarp imbalasce In the nusher of Young
producad sach year, apparsatly dus to this staggered bresding. The data for 1970, 1971, smd 1972,
hovevar, show a conslstent munber of kids, while the data for 1974, 1975, and 1976 sbow alemst: oo
klids.



Thess data alwo Indfcate that the sese group of goats vialt the ares sach year. Neéplecting
1969 gnd 1871 cha nisbars of kids, yearlings; and oeo=ysar-olds sre conmiatent fros ¥uut Lo yang,
in most years of the study. Isconsiscenciss are ssen in later years probably Indicating that only
pare of the herd was obperved sach yeac. Animals not cbeerved sichar Falled co =igrace co the
atudy ares or did nob scrive during = [izld seasom,

When Lt becsse apparent that the herd vas decreasisg fn size, 1 falc vessonably surs chap the
reason for the decline was the drastic changs In the weather assn in the Klesaa Klsens area and
chroughosr the mortharn hesisphete (Kukla and Bukla 19743, Recennalsaancs bBobh by aly and angw-
mobile (foger Oans pars. coes., Allan Siciner pers. comm.) Indicate that oo goats spend the winter
monthes in che study area. Most apparencly migrate approximately I%m southeast, althoogh sooe
evidence indicates that chers say have been a shife in the sigrocory pattern so thay more anisala
may mow move southusst. 5Sincs che gpoacs dafinizely lewve the srea during the winter, I felt that
heavy musser anow and cold weather might prevent their recurn. Cevtaloly sy veather cecords ahow
umosnally deep snow Lla 1971, 1971, L1904, and 1976, with 4 gradeal (ncreade Lo the sise of tha anow
banks In the sty area. Pavtlculacly (n 1976 and 1976, Ehe snos was desp witil the end of July.
{In contrasc o che cold; late years; 1975 wam a dry wear, with little snow in the sountalins, and
the tesperatures recorded ac oy base casp wers che highesc cthat 1 have sesn in 12 years.) This
giifc to generally cold, late years, with heawy snow, may be responsible for the bard déecline, hug
Ehard Afd no weathar statioms aear the study ares. amd =y tecords are kept for such short pericds
gdch year that thalr daca ave st conclusive.

3 = Whan =ountaln goats are together In & growp, theve 14 & serprilaingly large
mmoune of aggressive behavior. Since they appear to use & cosparatfively ssall cepartory of
communleation _-f_tﬂ.llll T proposs char cthass frequent aggressive sooounters are one of the sost
imporcant elements in establishing the structure of che growp. Furchersors, sggrescive behawior
has elemr comnectlons with play bahavier, vhieh strengthens the view that aggression in isparcant
in ahaping cha Ttalasicnabhip Becvess indivicduala.

During tha twelve yesra of this stwly, I have tvied fo gecord large ousbéra of agEréasive,
or sssmingly sggressive; inreractions to find oot how Fl'lttll:l:lhll tha ootssas of such Encochbers
may be, alchough 774 sncmincers havs bessn analyzed, data oo many sors sncouncers weare lomc (firce}.
Fopetheless, the remaining data do shou certain tremde in thess socisl interzctloms (Flg. X).
Actions used by dominant individunls are grouped inte four ontegories, although in sone cases (11
aut af 774) actiona inm cwe cacegories wers used during & sicgle imtersction. The divimion of
aggrennlvi beliawlar Lats four categoriea ia, of course, aubjective, bur im based on che fallowing
mamimpclions: Mevesentd lovolviag movieg toward anothér fndividual ot & walk, alight soticons of the
baad cowsrd another (ndividosl, or cireling srcond ssother Indiwldon] st & walking pace have all
haown includad in cha eacegory "Hesd Hovesssr or Circla" (abbraviated H.¥. ar €. in Fig: 3). all
of these behaviors wre "low intdneity” in that chey involws incersccioms of shore duraciom and
ralacivaly slight emplitude (Einde 1970}, The mekt cocegory, Book™ (abbreviated H.) I8 alwe
variablea, but imavizably invelves tha aggressor hooking izs horme tovard che ifpdividual co be
iliphﬂd. In wialent hooks tha fron fesc of the animal may life aff che ground and che Body may
iwist through up to 180 degress. Chassa have bees rather arbltrarily divided Inks twe categoriea
csoally on the hasis of the length of chame. “Chawe™ (abbreviated Ch.) refers to cheased of waually
lees chas 10= amd & durscion of lsss chan 5 seconds. ""Excress Chasss” (abbroviaced E. Ch.) often
lamt for 15 = 10 secomdn, somecimes an such ss 100 secosds, and roucimely cover 20 or sore =ecers.

IUBOADNETE INDVWIOUSL FUBGRDINATE ImDIVIDUBAL
Ay A% §¥ i3 23 LT Al 33 Ly B3
LL S R L ™ H [ ] " n s ™ (L I L]
H L ¥ I i L n ] L]
- H i i : i [ il "W ]
(=] I i ik
-
; ot 1 L] 1 ] [ ] i ] T il ar
: BUBORGIMATE FHOTVIDLAAL RIBORDQINATL  IMDIVIGUAL
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Figure 3. Analysis of aggressive encouncers (A¢= agult msle, A% = adult female,
2.1 = twp=ymar=old. 1.3 = yearling, 0.3 = &i{di H.H. = hiad sovement,
C. = clrelime, W, = hook, Che = chase, Ei Ch. = extrese chase),
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The daca 1a Flg. 1 ahow chat oue of T7L interactlons, males vere the agpressers in 112
instances (1} pergent), females in J&]1 imstances (71 percemc), swe-ysar-olds (sax noc specified)
in &4 {nstances (& percenc], and yearlings in 17 instancéa (5 povcent). Male aggreasion [urther
dhown virtually wo chasing behavier and 4 prepocderance of Intersctions lowolviog =ales displacing
ddule fémiles. Femils aggredslve Interactlons are almesot equally directed at adule femalen amd
yoarlings: while o-yeac=olds end kids are less commonly sttacked. Two=ysar=olds snd yearlings
are oot particularly aggressive, bdic usually follew the rule of srtacking only animals im the same

OF & younger age class.

Howewver, the saalysis of malé/fenale interaceions 18 ot as claarcut am £t appaars. A Galac
{pare.: cosma.) has correckly obaarved, the fatt that a goat withdrawe afcer am éncounter doea mot
necessarily mean that that goat L8 subslsslviéi 1 siy withdrsw sven 1 Lt L domlnant. Appacentiy.,
in class sltvationes, the withdrasval is based on a sotivation to awid conflice, racher chan to
participate. Furthersore, young males (tw=wesr=-olda) are ofgen sore aggressive than adulet males,
and cherefore say digobey the noreal conventlonw of being subordimate ©o older (adividuals. My
dace shov moma of chis ssbivalence wvhen females are dominanc over males, eod whean Dwo=vear-old maies
ara dominant over adult (Four ysara otf oider) salas. Fart of thim difficuley has hasn avercoss By
glisloatliog any escounter from comsidération where [ was unsure of the outéome, Buk declslons on
thiz point are oot abwolite, and should ot be wiewed as such. [t 4 also Isportant to state that
aniiin Geisc’s goat hards {Gedsc 1944}, oy herds frequencly concedin adult msales, who may resmin
with the herd for days st o cise, and are clearly wery dosinanc over all fesmles.

- There (8 scill oo sacisfactory definicion of play behavicrp. Inevitably, sach
invencigator mult =ike decinionm about which sceivicies will ba classed am play, as sppoped ©o
puirkly explaratary, agonisatic, efe., behavier. These Ssciaiconn are partially hased on mubjective
criteria. This has boen as such of & probles with sowntaln goste as with any anisal, becauss play
i wo Intimately msscciaced wich aggressive babavior. The definliion uwsed by Bekoff (1971): "soclal
play i char bahavior which i perforsed during socisl inrersctioms in which thers is a dscrmass in
social distante between the interactance, and an evidence of social fnweecigation or of sgoaiscic
{offansive or defensive] or passglve-submiswive behaviors on the part of the members of a dyad
{eriad, ate.) although thase sccicna =ay cccur Al darived aces during play". is appaalimg im fca
aleplicity, but say well éliminats soat activities from bhelng categorided aa play. Thers 18 ma
way thit T can deduce the wnderlylng moblvation wvhen & young sountals gost goes Ehrough o behavier
which appsars to me to ba play. whar T bave doos instead Is to establish 10 categories of activicy
which appear not to be slcher purely sxploratory ar purely sggressive, bar which ofcen {mvolve =
decrease in seclal distance. These actions have wesually besn parforssd in soclal situsclons, bt
are somecimem performed by mingle ani=eis. In cases where chers wam doubt in my mind sbout vhecher
a behavior abould be classad an play as comparsd with agpresafon or exploracion, I have Salacad the
data [rom further conaldevation. Huch apparently confesing behaviors have been sedn rarely.

The 10 movements seen regularly in play behavior are: Betting, Clreling. Head Gwer, Head
ndar, Hooking, Jusping, Eing of rhe Casrcls, Mosncing, Bmmdeg ey, and Whiriing. Ssfors discom-
wing the paressters of play, T «ill describe sach of these acclons. Beside the pase of the accion
apg figures showing the nusber of tises guch sgtion has been soen and ite spproximate duratica.

Tha nusber of cimam sach Behavior ham bheen chasrved ia vary low for two reascna. Firse, mamy of
the déta were deatroyed by the {ire. Ageressive and play behavieras were the focus of much of the
filn, and were recardad with the ohvious lotention of later detalled analvais, Becond, the longést
and most Intense play boutm seen weres very early In the soming. vhen the light was poar and the
podce wars sSbour Jom swmy. AT char distance i cha dis light prior to sonriss, many behaviors
were recordad saly in general erse, and nov in decall.

Bucting: ocbsarved 73 cimed. durscien I=3 sec, This sctiss imvolves one individual lowering
its head and buttimg ancthar individual. Whan sccospanied by “circling™, tha butecs are wesally
directed at the sida or rump of tha cihar goat, oince tha ©wo goats ara in a haad-ce-tmdl
orimtation. AC other fimé, butbing say be directed at any part of the othar goat, albhough abour
T percent of the time the rear part of the body s chosen. Many tis&d bultdé are given cepmicedly.

Cireling: ohssrved B0 pises, duraclos 3=1% ssc. As already staced, clrveling secara in &
pead-to-tail crientation with the sidew of the two goate snywhere from & fev comtimetors to a
mACET Apart. Tha few dace svallable for mnmalysis indicace chat thors v am mlmosc even division
in the dirsccion of cireling bshavisr and fudicars chat the diveceisn of circling alcernaces guite
regularly: A eypleal play séguence showd clreling ¢lockuiss for teo full Furms, eoumberclochwiase
for one turn, clockwise for two turos, clockwise For one and one hall Eurns. counterclockwise for
twy tums, anid clockwiss for one turn. Circling may be rapild of alow, depending on the Intensity
af play.

fead Ovar: observed 10 timew, duration 2=30 pec. This (= o variabie brhavior as one goat =ay

put its haad over almoar any part of tha ocher goat. In 9 imstamces, tha hand wam puc over the
back; in B instancea over the rusp, and in 3 ever the seck. Heéad Over may preceds Houmtlng.
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Hesd Dhder: obssrved § cises, duracion 3-40 sac. Like Head Ower, this sction Ln varisble.
tn & Instances, the hesd vas pel andar Ehe bally, in sse Lestance betvass cha hind laga, and Ia
one inatance wndar che neck. Head Inder vas acommpanied by butting in b casea; The action la
very forceful and on three cccaslons che body of che goat receiving the sction wam Lifted partlally
aff cthe grewd. Omes, the utting activicy ssesed o causs pain, and che kid haing bucted
répeatedly sat dowvn on Lts haunches, spparently trying to the Individual wich {ts baad upder zo
stap ths behaviar.

+ obsetwved & blses, duration 2-5 see. Hookimg in young goats looks Like CRat =eanm in
ailylce, wich one animal weually booking ac che mide or rusp of the other. The action Lé &0 rare in
the bouts of play smalyszed thac liccle can be said aboor it

Jusping: obgerved 58 times, duration 2=3 sec. When fvo or Sore young goacs are on 8 rock or
4 moisnd of earth, oas will efcen leap off che alevacion., usually with a bighly emsgpgetated [uwmp.
1 dafing seaggeraced as o jump that carciss the andmal far from cha start of the jusp apd afcan in
a long “sailing" arc. Bech behavior kas bess deen Lo othar aituacions, partlcularly whas young
goats ars cromsiog stcesmm. The sost intenee pecforsance of jusping that I have chaérved was pare
of & gams of “Eing of che Camcle”, in which sach of the participants altemmately Jumped al'f &

series of large rocks.

king of tha Caatle: obasrved 13 ciszes, doevacion 10 sec. ©o 3 min., This im a fors of the
classical game wheraln one aninal ancends a prajeccion and criss ©o keap ochers from gaining @
ponition at tha Eop. Albhough sesn rarely, soms of the gamsn wvere long, Invelving ap o 11
differenc scaliogs of the tock by the two particlpantd. As will be sesn, this complex gase la
interapereed with Bucring, Clrcling, Jumping, UBesd Ower, Uesad Under, Bimolng Awey, smd @hiriing.

Pounting: observed B3 times, duration =45 sec. In ell coses, the goats somted each ocher
from elther tha sida or the rear, with rear mousts belng sech the moet comson. Sometises pelvie
chrusting was seen, though rarely, and when thrusting vas seeo, the scunts cended to last for st
least 10 seconda. When sne poat succesded in mouncing anothar. it usually, but net alvays. put one
front foot on sach mide of the cther Individual.

Running asay: phaerved 66 rioen, duracion J¥=10 sec. One goat runs awvsy {rom apather, which
may be followed by the other one ghasinmg it. Obvlously a highly variabls babavior.

Whirling: obsarved I3 tisas, duraticn 1-& sec. In & seoee, the most intorestimg of all play
hekaviors, batauds LE 1a performed by adults as wvell as young individualas and sosatisen By mingls
gonia; The actlon varies la LEa fatesalty. In & lov intenadty whirl, cthe goat todsed it haad
while parcislly twilacing (ts body and osually ralsss ftd forefect off the subdstvats. AL greatar
fntomelcles, tha head coss becopes sxcress, 1ifcing the body inco o vercical pomition wmtil the
hind legy leave the groumd. The twisting mocion that sccompanies the Inicisl head coms im
comtinued sa that tha snisgl =y make ot lesst ope complece turn, in the alr, befors laading.
During play bosucs, Whirling &s less cossom chen Jusping or Bumning dway, but Ls frequently
ansrelated with thasa acbivicies.

What T claswify am play behavior bas hoen seen rather tately asong sesheta af the group. Out
of 114 days In tha field, T chasrved goscs on 190 days and saw some form of play behawvior oo 37
davn. On thoss 37 doye, 80 “poots™ of play vere oheerved. A bout as defiped hers ssans sny
coptinwous sequencs of play Sehavior, with the realimation that umder fileld condiclions precisa
marking 2f chs and of A bolr fn difffcule. Usually such prebless do moc arise, since play bouEs
temd to b wery short and decur at videly scateered tisss of ths day. Thars are mo instances vhare
T feel Ehat two bouis have boen ssparcated where they wers actually one bous, but In cha few
instances whers the goats played for leng periods of tiss (10 sinstss or sorsl, thare Q0 soms
likalihood that the play peciods wers made wp of soce than ooe bout. If play atopped [or sore
then 10 sscomds; che reszsprion of play vas classified aw a new bout.

The daca on the frequemcy of play are biased to s=me degres by the alsonc cocal sbeance of
wvoung goats in the growp An 1989, 1971, 1974, 1975, sod 1976, Mo play was seen in 197} and 1976,
ona bout in 1969, two bouts &n 1974, and two Souts im 1975%. This blew cano b eliminsced By
-.-u“:.d.ninl; oply data ohtained during 1965-1968 and 1970-1972. Doing so abows that sat af 114 days
whean goats were chascved,; play vas seen on 30 days apd 84 boots were recdrded. OF thess 86 Louba,
duracions wars recorded im 77 cames, revealing an average duration of 261 seconds wich & standard
arror of A6 seconds. The wery largs scandard srror _.l.l axplained by the fact char 38 boucts had a
duracien af 10 secopds or less, while chere wvers 7 bhouts thet lasted from 10 simutes co 533 sifuces.
Out af & tocal play period of 5 hours 40 minuces recorded i 1963=1988 and 1970=1971, 3 hosrs
20 minutes were consussd By 7 loag play paciods, che mpacifice of which are a3 follows:



Tiee of Dav MsraEisn Gra Leicm

i = 5:3 mom. ii min. 2 wids
S0 = 5197 aom. 52 min. & kids
a8 = 1000% aum. 19 =in. 1 kelde
Led = 1:9% p.m, 11 min. I mide
2:0) - 102 paA. 1% =in. 2 ide
11580 - &id0 pom. &0 min. < Eida
10:15 = 10 30 pems 15 min. 2 kids
Farchaer analyanis of the data Indicates the frequency with which play was sesn ssch day and is shown
below,
Ko, of bouca/day Me: of devy vhen sewn
1 Il
: | b
3 1
& 2
- 5
& &

Daisally, then, only goe or fwoe bowts of play were seen on any given day, but om Ll days & or mare
bours wers cheerved (Table 3). Thete doss not sees to be & pacbiculir pattern Lo Ehaes data,
excapr char all of che days whens play was cosmon wers sicher in July or Augustc (che sonths when 1
was uwmally in the study arosm, aml whon the goats resch chelr peak nusber ln the study area) and
cha Bouts of play tend o cccur during the middle of [he day.

Tabkle 1. Days &n vhizh four or sors Boutm of play wars seem.

bute Tise of Play Periods Ho. of Booptw Obasrwed
July ¥, LW6& 11:20 = Je20 3
Aoguat 16, 1967 1123 - 3:10 E]
Aogust 21, 1768 igedl - 13100 L]
July 18, 1970 11:10 = #:00 5
Iuly 18, 1970 Scdd = 10:30 L]
July Il, 1971 10:30 = T:30 &
July 23. 191 L3 = 300 &
Augunt &, 1971 12:00 = 2:3) ]
July X 1972 Li2s§ - Jil3 -]
July &, 1972 1130 - 213 5
July 1A, 1971 1:00 = 445 &

Hoac boucs of play occur vhen two kide are playingr &7 percent of #ll bowts seem. Houts
containing thres and four kide are fairly coemcn, (16 partcent aad 5 paroemt Tespectively) Bur all
wihe g group inga, imeluding laatances where yvearliogs played with kdis, arve rare. In Ehres casen
there were two yeacliogs who played together wlthout kids,

Two ocher major aspacts of play were observed {n detsfl: the tesctiom of other Individuals En
the groap to choss playing, snd the mmber of cissa when oo or more kids were cogecher without
play oceurring. Octher tndividualy reacted to play on LY acosslons. Seven tises adulrs in the
group, not related ©o any of the plaving parcicipencs. come toward the playving growp and [orced all
menbara of cha group 2 Bave away. Dulk of thamsa seveo {ascances, there wvare throe Cimes when the
Eida were plir!.lt an top of & réck and tha ddult mades thes _‘I_P dou, ancs when an adult Tam aftew
owo playing kids, spd three Cises ohen Che adult si=ply walked toward the kKida. On two cccasions,
mocher's kid, and on teo other dccanfons o sother cane toward playing kids and farced the kid. or
twn kida, nor balomging o her, to mowve away. Once & yearliog and ooce a two year old also forced
tun plaving kide fo sove suay (ros che rock on which they wers playing.

Thate wars J0 cimam vhem cwe of moTe kids were within Two segers of sach ocher for twyp minutes
or mare and falled &6 ahow any play. On ons sccasfen, mix Rids were "cogachar™ for &40 =minuten
without playing. The data om the belaviors used to ipitiate play wers contained on the file, mo
it s Impowsible to tell whether elicltlng algnals were wéver glwen or whather the athar seshor(a)
of the group failed to respood e such signalws.
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Whirling Behawior = Whirling has been described previously in this paper am a play movement,.
=3 Iuiti por describe it again. It is {eporcant, howaver, to reltarace thar chis juping,
gwinting behavier in hijhly varisble both in form and {n durstion. A low {ngenaity (small sovessnt,
shiece durncion) Wnirl comsists of mothing more chen a tosm of the hesd vhich parciaily roises the
forvard part of che Bedy, while in a high incensizy (largs oove=ent, leng duracism) Whirl, a goatc
will jusp asveral feat in che air and twise arcund through morve than 180 degresa.

The [irst guestion to bhe investigeted with Whirling was cthe size of the growp when sooe members
of the group Whirled. Whirling vas sost common in Inrge and small grovps and rare in sedios-sized
groups (Table &) (xd = 14.1, p = 0.05). Whirling occurred on any Terraim, although &3 percent of
the &1 boute poourred om steep slopes {Tabla ¥). When Fhirling did occur om steep slopes, che
benafic to the anisal was considersble. wince about 20 percenc of the tise wvhen Whirling wan intenss,
ehe anlmil alipped am Lt landsd. While it say be mora likaly to allp vheo landisg on & scesp alops,
thie Likelibood af [mjury 1 Far less. Althousgh enee agaln the sample L véry small, the rable
ahown Ehab 75 percent of the clss Whirllng which was pare of play vccurved on sterp alopess (Hote
that although goats whirled 15 tises while playing, cthis occcurred in @ bomca).

Tahle 4. Size of che group when ar lessr ome gosc whirlad.

Croup mize: -a 9 10-1& 1519 20-2& %19 i0-34 1519

# imstances: 11 3 B b ¥ [} 13 ]

Takle 5. Comdicions undar which Whirlimg ook place.
{The gansral behavieral cacegoriss of Wnirllng are ahowm in the left colusn, whila the typea of
terrain on whieh 1t took place are ahown borlsentally.)

Gamaral Terrain Teatursa

Seewp Earth Flae Earth
Eresp fnow Flog Snow or Rook ar Bseh Tetal
Aggrens ive 1a 2 | ? n
Non=aggreas ive 14 2 & 10 B
Piay i | | b | a8
Toral 0 h 11 17 fl

hirling was considersd co 5@ aggressive vhes one Individual spproached asather and directsd
the Whirl ac thac achar goat. Whan animale perform this actlon. they say da so In diceck codtra=
dlecion of tha axpacted domivancs hierarchyl that lo. o yousger anlsal say dirvect the action at an
older animal and sefll not auffer Lhe conssijuences that would ensue 1f che younger individual
attacked the older one In & more defioatively aggressive fashion. Usually che sovesent of the
bead which started the Whirl was tosard the ochsr goac, bur in soss saltwations one would approseh
ancther and whirl when one or Dvo sscors away. This behavior seemed to be parc of o "greating
corsmony™ which is sesn when one Individval approaches ope or more other individusls after being
soparated from them for apparently long periods of cime [wnpub.). The declsion that sweh a4
behavior i dirccted at anothar goat ie not subjective, since in all casen aggressive Whirling was
accespanied by athar aggreasive behaviars, particulasly Head Movements ond Gircling. Since mach
aggredalve Whirling behavior Envalves ouly one goac Whicling, I further {nvescigaced all inscances
invalving 4 slngle Individial Whirling (Table &). This wvas done o decermine vhather all instances
involving single goacs Whirling were sggressive In nature, of whether goats Whicl singly ss & play
sovamant. Thiss Intefdctions show that kids sod yesrlisge uswally whirl alens wvhen no aggresasion
Is Involved, while two-ysar-clds and adules often vhirl alome when sgpeession is isvelved.
(Parcicularly in che kide and yearlings these Whirling boute say iavolve sore than one ¥hirl.} Te
ia somewhat surprising to see that adults whirl alone almoat as often without aggression ms with
agrasslon, and leads me to believe chat even in adulbs, Whirling im often n type of play behawvior.
Although the dega pn kide may appear o violate the priociple scaced marlisr chac young individuale
may ooly be aggressive £o animals of the sa=e or a younger sge clase, the tvo times whem kids
whirled “aggressively” wers scounlly tises when the kids had just been dimplaced by adilts. The
kids, then, were apparsncly shirling in m-pum?mu mdulet aggreasion. Maat aof the cies, however,



ide and yosriinge Whirled sirgly eicthar as parc of play bouwtw, or in situstions which werw
probably mocivaced by play and not by aggresdioo.

Table 5. Asalysls of Uhirlisg when oaly ooe goar Whirled.
{Tha general behavioral categories of Whicllng are shown Lo the lefr colemn, vhila ths dge clasees
of the goars are shown horitenkally.}

Age Claws of Whirling Individual (in years)

L1 | 1.3 2.3 Adule Total
Aggresnive I 3 5 5 15
Ban-aggreanive ] i i i 18
Flay 2 2 i
Total 13 16 & 9 11

The Flnal aspect of Whirling o be Invescigaced is che identicy of individusls who whirl when
most, or sl least & larges percentage, of the group vhirla. Withoue the film, oaly four cases could
ba analyzed where five or msorve individuals particlpaced fa a Whicling bout. Appareatly adults
parcicipacs sa much as yoamg goars in chese mass Yhirling boutw.: While 1t ds tiwe that Ehe adulba
do partlicipate inm Whirling, the kids and yearlimgs ssually whirl many cises per Ehirling bout,
while the adulc females often whirl only once. In terms of total Whirle per bout, then, tha yousg
age clasa goata (kida and yearlinga) are far sore accivs chan elder (mdividuale.

DTSCURETON

ke preceding data on Sountaln goat soaclal behavier and desegraghlics Iadlicate that the group
under study has wergons & severs population declioe during the past chres years, and & gradusi
dacline during the preceding nine years. feamons for che desiine may wall rese om changing weather
patterns; but several other possdbilicisa sbould be sentloned; nmamely predocion and mam's imcreased
urllization of the area. Hy digs a0 predacion sre shetchy, st bese, buc indicace an sssentially
ucsble popularfon of predators. Filgures are baped on sctusl sigheings of predscors and on saamureE—
ments of tracks. Thess show that sxeept In 1970-1972, there have been between one aml three wolves
that perisdically visit the ares, & family of grieely bears Io 1965 and 1967, bot othervise only
®ingle grizzlies passing thyough st Infrequent intervals, and usually oo black bears excepr En 1965,
when Ehére were flve fanilles, and bwo single indiwiduals. {In 1970, 1871, end 1972 no wolves wers
knevmn to have visited the study area). Mowncain llome have sever besn seon, and tracks have boan
oheerved on only ceo diffsren: yeatd. In 1967, the family of grizsiies killed an adult geat, l(sew
minown) and in 1974 1 wvatched tve wolves atcack thres goate: twa adults and one twa-year-ald. My
data, then, do not {ndicaie that st lesan in chis stedy, predacors have caused the populacion de-
gline, bur daca are EpaTEa.

Han'm presence may have had greater sffect. Unfortumately, in 1989, a dirc rcad was comstructad
te Parkina Peak, thé next seuntaln to the sowth of the study srea. This grasczly facilicated trams=
port dnto the giseral area and sultiplied enormously chs nusber of pecpls affecting the goats.
Limited data soggest chat mech of the growp silgrated dver Perkina Peak up to 1989, while in later
Fears goacs seemsd Lo anter the aresn from the souchwesc. Again, chese data ara very paor and can
sarve only as a suggestion, bot Lt may be chat the vead and ite concommitant increass 1m mmbers of
prople has coptributed to the herd's decline. OF intereac, fa this regard; In the denalty of the
othar twa wengulates vho inhabie the study aresl sooss (Alces alced) and sule desr {%_d_j._-_u‘_l
hemdonud). During the course of the sowntaln goat study I have kepc records of all sightings of
thess Iwe apecles. The dats are Inconclusiwve, huc indicace & subscsncisl decroase in the desr
population while the soose populacion has apparencly ressined scable. Whather the apparent descreass
in tha nusher of mule dear {s correlaged with weather changes remaing unknewm,

Clearly the dramatic decline in the somcain gost populscion has greacly affected all parts of
the stuwdy. The almost total absence of young age class goats during the pericd 1973-1976 has been
&0 draptic that few inetances of play or Whirling have bedn seen. During 1977 1 plan to visic che
arad In Auguat, tha month of greatest denalty In other yasrs, to make certain that the goats arv mot
wimply arciving In the area lacer chan cthay used to. Soch » possibility seems celacively enlikely,
since che populacion uas so ssall in 1975 vhon che smow cover bad largely salted by July let.
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The analysis of aggressive behavior, sithoagh graatly redocad by Ehe lack of [lls and rhe
reduction of herd size in TEeCanr years doos show some wignificent crends. As wan Eomnd by Hihhs
gt al, (1969}, adule females were ususlly che sggressors. Mosc of thelr aggrossive interactions
wers of the evpe deseribed by Colst as wveapon-threat or present=-threat (Celst 1964}, and of ten
dnvalved anly walking soward another indiwidwal or mlightly levariag the head at anothar individoal.
It La ales apparent from tha daks in Tig. ] that fsmaled ars rarely doslnant avar =ajam, bur shae
when malas axhibit dosicance It Ls waeally toward an adult female. Gelat (1965) found that females
were domimant over males; bot doom not give enooyh datd to sake & cobparison with chis scudy wiihle.
Posmibly sinoe hin soody was condecced late In the fall, during the rocting peciod, there hsd been
a change in dominance status, [ have newer ohserved my herd in Ootscber and Noussber, so T have no
Ldan wvhathar they might change the clear male dominance seon during Ehe epring and swser sonkbbhe.
Sioca females are che aggresscrs 73 peccent of the tims, it may soke pepse that they ave virtually
the anly individeals who pecfors alchar “chasa®™ or "axtress chasa™ actionm, but the result seass
surprising to =2. [ had expected £o ade malé Chases an wiall as fesala Chasen, buc the acctial
sltmation only teinforces the wiew that Ia this herd, ar ladst, fesales are the really aggredssilvae
individoals. The exact relationships betwesn known [ndividusls end betwern diffecent classes of
mdule fesales {(fesales wich kids, females wirh yearlings, and femsles wichoor ypoumg) are being

mmalyzed {wnpmb.) .

Gatme (1784, 1966, 1947) emphasized properly the danger invelved in the peisikive type of
digredalve encounters engaged in by moustaln goats. [o the presant study, fur vas Jislodged Ln &
of 2% instances of Hooking. Altheugh asne of Chede sctload appeared to (A)ure the reciplent, tha
poamitiility of sewere injury was cleacly pressnt. Ducing the 12 years of the study, 13 lojesed
goacE wars smsn. Thres of che dajured individeals wers kids and all appsared to have besn hurt by
bora punctures; all apparencly recoverad. Thare wers dlei four injured two or these=year=old
individumiy who seesed to have bewn hurt im aggresslive encounters. The other Ll gosts were older
fndividiaals and in only thres casss wan Lt reasonably cercsin that the injury was inflicted By
anather geat. Such evidencs adds at least adss Sredence to the {dea chae Fighting in goats ia
ol ten ovart aggression rather than a secles of displaya,

Since aggresaion plays ssch an isporcant role in the formation snd maincemsnce of mowmtain
poat socimties, one would alsosr predicec che presence of a sovessnt like Whirling. This sccion is
almoat gertalnly contralled by & variery of sotivations, [t has been seen in isolated single
individyales, vhers it is difffleult to imagios that aggressicn is isportant, and (5 geoups vhere it
plthar precedad, altermaced wigh, or folloved more clearly agfressive Dohavior, such ap lckimg aod
Chasing. The action ssema at least superficially like leaping seen by Muller-Schuarzs Lo black-
talled dear (fdociileys hemlopis colishjagus) (Huller-Schuares 1908}, the I‘.-hrut Jump Ln bighoem
sheap canadensis) (Geist 1971}, cavortiog in the wildebeest %ﬂn
Lea9), Jumping. turming, twiscing movesents sesn in variows cavimorphe: the degu (Occ
the chee=chos {Octodoncomya gllroiden), the sale dessarz cavy Ilht_i:lm:i- nltni:.'nll.'l. an r.'h-
seal (Fhooa situlinae) (Wiloon and Eleimen 1974), and possibly Like stotting, an exssplified by

GFranc's and Thoppson's gozelles (Cazelis gromci apd G. chospsomil) (Estes I967), Like many of thess
asctions, sesn in 4 wardscy of different mpecies, Whicliag ofcem meebed o ba “pure” play bshaviorTy
that la; there were no connecting aggresalve actlouna. Ita use as an sgpresaive behavior, however.
{a also peasonably cleas, The fact that alngle aduled, single tuo-year-aldi, and slagle yearlings
will spproach apother goat, perfors Hasd Howements or Clrcling, as well as possibly Heokiog amsd
Chaning, and chen Whirling lsads s« to think chat in thosa slcoaclons the Whirl ls largely

ngmrEan Lve.

Tha gquastion chen becomes, why Lnirl (nscesd of performing womg other sors ususel aggressivae
babawior? [ believe chat ths anaver lisa in che Intarprecatiss chae ather anisals give te & Whirl.
If It Is moat aftes sed 48 & play Behavior, or ar lesat 4s a pon-aggresaive behavior [Tables 3 - 71
then the snimal perforsing sach en ection dering an agEresslve sncownter say Sndicate an eshivalence
in frs behavior. The kids and yearlings in Table A who whitled aggressively could not have clrcled
an adule or cwo=ymar=old without beling Isssdiscaly scracked. The sase say apply co older gosce; o
subordinate twa=ysar=old or adule spparencly can vhirl at 3 dominane withowt fear or retributim,

Liccle has been said abpuc che mess Whirling boucs shown in Teble 7. Alchough depails have
bean Loge [fira), i is claar chat in chass Boucs of Whirlisg, meoat of the Whirls are parformed in
wndirected fashion, and that consldering all of the Whirla that have besn seen in 13 years, soot
are pecforsed ln largs groups when many goats Wiirled. Moat of the tisa, the Wilrls dre glven
mder clroumstances where the goats are separated from one another by distances of 8=10=, The fwm
largesc Whirling bhours for which dacs wers noc stored oo film boch ook plact om July 31, 1871. In
the ficet ome, occcurring ax 12106 p.m., the group of 11 individeals had jusc onbeddsd and was coming
down o mceep (13 degress) soow slope. ALL of che gosts whirled, slthough as usual. the Kide end
vaarlinga cendad to whlel sulciple tiszes, while the adults temded o whirl omly ones. Ia most caskes
& goat would run down the slepe, leap Ince the air vhirling, and atop afcer landing. The bahavier
was {mtarmiztent, sach goat vhirling as it neared Ehe Sottom of the alope. Uswally at any gives
sumgnt only dné goat e whirlisg. At 1030 pom. theé goata crossed another snol alope, Ia this case
the wlope helng only aboot 10 degrees, and again [ntermitcently whirled as they ran down the last

goction of cthe slope. As béfore, each goat wan wWell separated C(rom other sesbers of the growup, anmd
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gach appeaced tn waly wnell oo athar goate were wvhirling before It whirled. Thers wvas scse overlap
in the Whirling, but remarkably liztle considering the demsicy of the group (bere, 20 instead of 1)
individuale}. Swech bohavior Lw difficult to copstrue as aggressive in neture, seeming sore like
"contagloun™ play behavisr. Small boucs of Whirling vere apparvescly sesn by Lemcfar [L955),. buc
the deseripblioss do pat provide sore cthan an iadication of what uas happenisg. Maena Whirling bouts
=xy be aoalogous to bighorn sheep hoddies (Gedse 1971).

1f aich babaviors ars play, chey sre apparencly racher difforenc from what has bewn recorded
in other wgulates. dedér (1871) nores cthat adule bighorn shesp play “rarely", but that when chey
g0 tha play temds ©o pceur surly im the day, Jwet after tha sheep have mbadded. This may g sm
incarescing parallal wich goac behavior, since cha longest kid play bouce wears sean ac firsc lighe.
Whirling was alss shagrvad very sarly in the morning (6140 - 5:00 a.m.) which effsacively ruled out
the posadhilicy (which 1 had saciier copnidered) that Whirling wan & seaponss to heawy concentra—
cione of inseccs. %When mesn sarly in the day; the temperature at bese camp warded from =3 = 2
.h‘r--l. coluius, and wan probably simiiar whers cha goats had spont che nighc. Ic is haed o
imagine that wnder thess conditicons the mimsls were bothered by lasects. Estes (1588) also saw
adult wildeboests play rurely. but did soe coworcing (eimilar o Whirling) freguently wien sdulcs
ran svay fvea 8 predater. 1o chis cese cavercing becomas a high imcesmeicy chresc display.

Suth conmectiond hetwesn play bebavior apd sgpredalon or cthreat are probably cossen (Aldis
1975).  Aldis doww oot bellews, hovever, that doalnsnce celativoabips are entablished during play.
buc instead In more “secious™ sitoacione. My dacs are oot complace soowmgh o either sopyport or
oppags this conclusion.

Pfools and Fish (1973) fowsd that in racy 81 percent of all pley sctions vers variations of
adule bahavisr, 1& parcenc vers puraly playful, with ne adule sgquivalence. and J parcent wvers iike
adult behavisrd. Host of ctha adult behaviors ot varlations of adult behaviors were aggresaive in
natire. In sountaln goatas, Clreling amd Hooking appedr 2o be Like adult behavioes (20 petcent],
Baccing, Head Over, Head Under. Jusping, Runoing Away, Momting, sand Whirling sees co be wariants
af adult behavior (70 pefcenc), whils Eing of the Cascle ssems snigue ro play (10 percenc). This
last category is perhaps misleading since King of the Castle (eeen also by Darling 1937, in red
dear] i’ renlly = complex of many behaviors, cosbined ingo one game. Tha geae i@ wniges To kide
and yearlings, but che slesencs saking vp tha gans ace variants om adule behaviat or Sedm not £o
change ad the animal davelopa.

In most sltoacions, somntaln goat play can be carrled out smong twe or more mesbers of the
wams age class, sven 1f one {s smch lorger; and apparenrly scronger, than the other. Si=dlar
situatione have bevn crecordesd In polecacs (Poole 1966) and, as already mentloned, in bighornm sheep
(eeipe 1971). Im thess situntions vhgre individuals of differvent wice are ployimg. the larger
Lndividual gould preasusably ovearpewvar The smallar individual and chus sat in & rachar puTa
aggreasive fashion &a cpposed to playing. As already mofed, variows play actlons may be parformsd
by yeatlings and bida tegethsr, but such play s rare, dod (¢ 1s JiFfleult 5 tell whether the
yuurling im sotivated primarily by aggression or play.

Whatewer the sotivacion for play, It wan sedn on only 30 petcent of the days when che goazs
were obsmrwed, snd cocurred dorimg omly I percenc of the chssrcvation time. Thess figures are for
the group an & vhele, mnd would Be such lover for sany individual snimal. Soch figures see=m low
whan cosparsd to ather specise, Bat moat of the dats are From primates and o =ay not Se at all
comparable. Aldis (1975} specualtes that “advanced species” may play for approximacely 0 - &0
minuteas per doy, bt this figure Ln for mach individual. The possibllicy remailos that the goacwe
play more frequently than the diata indicate, because they may play comsonly very aarly in che day
when chay are usually poc seen. Thers have heen Deo occaeions when [ did waceh chem wery marly in
the day (4:00 = 5:00 a.=.), when theis vere sither 7 or A kide pressne apd oo play cocurred. Thess
data are mot helpful in establishing whether play normalir oocurs hofore sunrise. The obearvacions
vare made primarvily before che cime wvhen che cwo long play bouts (observed on cwo othar dave)
atarcad, Goats may,. than, play more ofcen chan che daca indicaca. Tharte is an indicacien, though,
that play s often ot a slrong meblvation, afnce there wers 30 sccaslons when kids ware within &
fow meters of one asother for two or sore smioutes, and no play dccurted. HNormally the kids are
scacrarsd chroughout the group, ressining relatively closs oo cheir sothers. Ghatever fsccors
drev thea together wers spparently sor socivaced prissrily by play.

tna aspect of play wvhich has not been conmidered im the rolw of sex. Aldis (1973 bellieven
that scunting im not parc of play and char Lt mormally disrupce tha moorth flow of play bshaviar.
Isterruptions in play as briel as oae second which aceur during the traasition Farm other actiona
to sounting. he copalders ss conatitutlng swech & dlicwptlon. Without analyeing file, 1 casnot
bagin to interpret swch short imtervals of time, bok do feel chat mouncing behavior is part of the
normal play sequence. The following excerpr is from sy oorces of Jely 18, 1873, snd shows sm
apparently ssooth craneicion from other play accions o Mouncing. (Farc of che sequence has
already besn included in the snalyois of circling behavioc)
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k54 - Duccing. cthen ona puahes the acher off the rock. Dack wp. Civcle left. SHeck ower bhack,
pushing oachay dowm off rock. Laek wp., Pushéa one on top onts ruse, alscat pushea of f.
Clrcle clockwlse two turms, Heck ower back = pushes down. MHow other does same ching,
so are alcemating poshing esch ocher dosm,. Heck over back, forefooc and shoalders
pushing. Pueshes one downm who did pushing lasr ciss. Coses heck uwp. Clrol counger=
clockwise one turn. Mounting. MButtimg. One pushed down. Each up. Hounted. One who
is sounting simost gecs pushed off. Clrele clockvise twe turms. One puahed dowm. gacw
punhéd down agais 4o tries to climb back wp. While at bottom juempa up at othars, Then
goad afcusd Lo ather alde of rock andagals jusps at other on hind legs. BReck wp. Is
mounted,; One who sounted is pashed off. Clrcle clockeise one and one half turns. One
pushed down: Back wp. Clrcles clockeise two torne. Mowncing. Burcimg. One in
awienrd posicion; ocher has head Secwesn hind legs snd f8 1ifcing off rock. Dows not
r-hti.ll fall. ECirele zlockudine one turn. Ona huge jusp of ! rock landing at leasc L0
foat from bawe. Thes Back .

Emhil-l-t- ara nok very quantitative or emsce, but lesd se to fesl thar Mssnting Is pare of the alay
Foutine.

The mosr cosmplex play sovessnt asen la cercalanly Whicling. Furthersors, Lt (e probably thie
domimane play sccion seen in sdulte, Such "rotational™ sctioms may be presctice for e=ergency
manoeuvers (Aldis 19930, or they sary be praccice for aggressive incerscticha. I Tacher liks
Bakoff's acatemsnt that cesplex play behaviora may be performed becauss they are "pleasurable™
(Bekoff 1976}, Whatever ics moclvacion, Ehirling ls & fasciaating variable aciivity, which cemdlns

enlkmitic.
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DOMINANCE, LEADERSHIF AND GROUP COBESION OF
MOUNTAIN GOATS AT A NATURAL LICK
GLACTER WATTOMAL PARE, MowTaMa’
Francis J. Singer

Glacier Harfional PFark

Waat Glacier: Montana H‘hﬁ:

abharracer Social Behavior of msounrain goars (Gressmos ssericanas) ul-l:.t.q. a maagural =lseral |ilck
along U, 8. Highway I In Slacier Hatioanl Park wae obwerved in 1975, CGrowp sioe during 118
chaerved movesonce vanged from 1 o 57 and averaged .7 poace. Eamnies wich kid at aide led mers
groupa during sovementa (57.5 percemt] tham other classas. Thay ware the most imsportant leaders
slage they led larger groupa &f sixed claasen: Billles; namaies, and aanales with kid at alde were
the domloant clamssw of goats ot the lick:. Hammies, two=year-old femalas, and yearlings wers
involved in more dominance intersctions st the lick than swpected by cheir proporciom of che
ohesrved popalacion. Dominance snd leadership wars mor equivalenc; nasniss with kid ac slde wars
dominant Ieim than chey were Lesdors,while naonies and adult billies vers dowinant more than thay
wore leaders. Growp cochesion was low in movesents to and free the lick; sarked goace vers re-
chmarved in the ¥sse group omly Il parcent of tha clee. Learning vas suggeated by chalie of
:::HI-I-I“THI. altered cronning routes afcer & disturbance, amnd feadarabip by aduli nanmles with
at A

A study was made of the behaviorsl resctiond of mowntain goats (Orzewnos smericanus) to U, 5,
fiigmeay 3 and & viewing arem for visitors in Glocier National Park, Honcana (Singer 1973).
Hountain goscs cross the highway and pass near the viewing ares to vieic & nscural minaral lick
lecated nlong the bBanks af cha Hiddle Fark of che Flathead Aiver (Fig. 1). Informaticm on ledder—
ship, dominance relations, and group cohsesion of gosts was gathersd Incldentally to the highway
atudy. The sty period vas fros Mareh theough sid-Septeaber 1975

fomm acty of social behawior in sountain goats hawve besn deseribed by Brandborg (19553,
DeRack (1970), Chadwick (1973}, and Kideout (1978). Kutting behavior sme described by Geisz (1984),
Geise {1978) thoorieed that exploitacion by ungulaces of planc communiciss wich characceriscic
srability sslectm for varying levelam of cobendon betwesn Individuala, lsaderahip, gradeal
dissascclation of sother amd young: énd hose range traditiosa. OQuancitaclve data are lackiog on
thess aapecta of aaclal bshavior In sountain gowts.

Group charscceriscics and soclal incersctlons of mouncaln goats at netural licks wndpubtedly
diffar from behawior on che rangs. For exasple, =ale groups viwit licke eorlisr tham female/young
groups (MeCrory 1975, Singer L974), and vislets to licks by ma=ny goacs resdlts in larger comcentra—
tioms id o seall ares thap would sccur on fesding rangem. Visicen to a4 lick are an impartant Aspect
el the scology of sountain goace. For example, Hibers and Coswan (1971) felr that all or most
mountaln goata over one year of age trawel to natural lleks. Therefors, the sacial hehavior aof
l;ﬂ-l:-i at a natural lick (s prosented hare an o spacial but isporcanc aspect of mouncain goac
#colagy.

HETHIOS

Mountaing goate veres observed over 8 pariod of 90 daye (28O houts) ac the Walcon Gaat Lick
from faside a vehicle parked in the viewing area, vith uae of o 20 - 60X apotting scope. Twmty-
Batran goats wars recognisakle) L& by natural deforsities, snd 13 by artificial dye. Mountain
gontd were clessllled as adult billy, owo-ypear-old male, yearling, kid, adult namny wich kid ac
side; and adolt oanoy fudehouk kid).

Licking times and dominance/subordinence interactionn wers recorded for eoch sex and age clasa
ol mountain foats. Dominapce displaye fpeluded “present-chrast™. "rush-chrasc”. and “aceack". an

iiuhh‘ funded by the Federal Bighway Adsisiatracion amd Glacier Bational Park, West Glacier.
Present sddeess: Uplands Field Resesrch Laboracory, Orest Ssoky Moontains Mariomal Park,

Gaclinburg, Tennessss 17738,
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Figure 1. HWap Indicating study area in the Middle Fork of the
Flathesd River Jdralnige and prisary movessnt aread
for moemcain goacs visiting the Walton Goat Lick.
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dancribed by Galme (1964}, Ouly decisive apgresslve smcouncers, whare one snimal racresced, wera
recordad aa indicarars of deminanca.

STIOY AREL

The Walton Goatr Liek; slevacion 6,300m, in an ecposure of the Koosswelr Feult which paralieis
the Hiddle Fork of the Fiathead River snd is cemposed primarily of gypee=, kieserite. and other
sufatas. Topegraphy of tha area s precipicous, wick tha fleore of mcéep, narrow vallsve ac 1,030
to [,260e alévacion, and the peaka and ﬂd.u af uplanda at 3,13} — &, 04im elavakion. Yalley sddes
ara mantled by aoll, talus, and glacial debris, &nd sutcrops are toplcsl, often sceurving only ai
higher elevaticons on peaks snd ridges (Ruws 1959). Outcropes and scuntsin goat habitat are sore
ahundant to the sasi along the Lewis overthrusi.

Mmintain goats pass near the visitor vieving area in regular sgvesonts batveen the Walton Coat
Lick and i{eeding areas ot higher slevarions (Fig. 1). The lick is focaced J00m fres the vieviang
area and 100w Balov che nighway.

EESIALTE

Hountain gosts sigraced fo the Halcon dost Lick prissvily salong trediciopal, eeli-worm rrails
o upland crevts that strotched op to 0w from the llck. Coat use of chose cralls and the lick
has bewn regularly chescved by Pork Rangere at searhy HElton RAnger station mince tha park's
graatfon lm 1910 (Glaciar Hatismal Park recarda, 1910 = 197%). Obasrvacions vard almo mads (a =
16 goara) of sountala goats arelving at Ehe llck through extenslve foreatwsd cover. A& total of LIA
movenents te and from the 1ick by TV goats were observed in 1975. Observatfonml evidence indicated
char o mdnimm of & different goats wsed the lick, while trapslency of the wss suggesced chat an
many an M0 diflerenc goace may have wsed the lick; recojnisable goats wvisited the lick for an
aversge perlod of only 8.8 deye (m = &1 cbservations. ronge 1-35, 5D = B.1) (Simger 19733,

Mauntaln goats knoum to ba migrating to the lick region for the fdrme tise uwnre 18 ssall groupa
(X = 1.4 B8, B = 10}, bat while at the Lick Integrated lnto larger bat selll Elghely-apeced
groups (X'= 6.7 goata, & = 118) in locs]l sovesents at the lick reglon. The omly goats which did
oot Intxgrate Into the lasrger groups were firat arrivals ac the lick aod yearlinge. Goatw just
arriving st the 1ick snd spparently ymarlisgs {(Chadwick 1971} experlence s greaater lick drive.

Hapnies vich kid at gide lvd wore groups during sovesimts than any sther clawsew, leading 57.3
pertent of the total observed sovemants. Nanndes wich Eid at sida wire alss tha soat Isportanc
lsadera, mince chay led cha larper groups of miwed classes (Table 1). Mountaln goaats moving aff
the lick often hasitated amd walted to jolsn a4 group, partleularly when Cthe grouj waid Led by 4
oatay With kid at side. When growps were split by a paawing wvehicle, the reswindec, besitating
near the rosd, often walted until 4 second manoy wich kid ar aide smmmed lesdership. Other classes
wmrd chsarved standing above the highway crossing ares for long pariods shen craffic volumes and
wiwitar levels were high, bur wuld issediscely follow behind the firat naony vich kid st side
that wowved by. Abillicy of & growp o succemsfully cross the highmy versas reluctence o cro@aw oF
unsucegenful crosping wan migelificapzly ammocisced (X% = H.3%, PL0.02%) wich sex and age af tha
leader, the oot auccesaful leadérs belng sdult manniles with kid ar alde.

Hannles wich kids Jid sas salleld companlons, altheugh ather classes, particularly juveniles
flogs wodrlings wod peg-year-olda) ofcen did. Spliciting of companions was spparsnt whan goacws
led auay buot freguencly hesitated amd I.n-nl;-ld_ back towsrds ochar goars. In fiwe chesrvatlons, pEaT=
lings ther wers uwsables o salieir cospanions returmed to the Lick, Hannies with kid st wide wvere
ofcen aggressive laaders and would threaten or chose othor goats wvhick sttespied o shifr pomizien
end sspums lesdership,

DOMTHARLE

Dominant clasmss of goats or thoss goats which won mors Intevhctions thai they lost ware sdul:
Lillien, vasnlen wicth kid st slide, and namnies (Table 1). -l:.lqm- of goats which were Invelved in
sore interactions tham would have been eypected by chapew (X° = 87.1, P 0.001) included nannien,
rep~yenr-pld femailes snd yearlings. Thess classss were regularly approached by all other goatas,
including thess In thalr own sex/age clasn. Mannies with Wid &t alde apd adulec blllles latersceed
ag ofton aa expected, but interactions tended to be between or Jithin Ehaic owm classen: soat
othar clanses elsarly avold interactiond with adult sensles with kid at side end sdult billiem by
sy sway alcar sfaring at them. Eids were sheltered from many Interaccions by thair neany.
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Tabhle 1. Comparison betvesn groupe led by the varicus sex and age groupe of sountain goats during
118 cromsdog sctemprs of Bighway 1.

GROUF TIPE

Sex and Age Rampy Unidencified

af Leadar Aid Taarling Femalo wich kid Hale Himad Group Ticgal
Kid 1 |
Yeariing 3 i i
I-Tr Female 2 F
I=Tr Hale . |
adulr Billy 4 3 %
Aduit Mammy | & 11
Mamny with leid 15 15 & 5h
P e L Ll

fdulc L T
Total il8

Tshle 2. Comparimon of the parcent of dominapce intermctions won amd the musbar of latersceicmas
iovolved Lla betwesn sex and age classes st the Walton Coar Lick. Expeoted values are
based upon sex and age racios in the lick population. A """ ipdicates o staciscically
significent difference betwesn the cbesrved spd axpactad valwes (F° 0.05).

Jex and o, of Ingeractions
Age Clamm Simber Won (Parcentc) Involved in [expected)
Eig o LA IR | L R
Tearling £ 633 48 [3nhe
Twsr-yrar=nli

Mala 1 1673 18 (13}
Two=yoar=ald

Femaje E (Lg.3} 16 [ =
Ainile Hanay 2h (58.7) 46 [2%)w
Adule Maney

with kdd i1 ] &Y (11)

Adulr Billy &0 (8. 8) &7 [a3)

Total 148 270 (270

Aggression and dominance interactions ingreased ap the lick area decreamed. The sngire lick
deposit was uiilized durisg or sfver a 'I'l-i-lr By lace summgr, the sccive lick ares hod dacTeaned
frem 1.8008 £e only wet sespe (abpur J60m=); consaguently compacition and domimance interactiana
Lncreaned. Flive goata, LAeluding one adelt billy and foud fwo-year-olds, sere sctually excloded
[ros the 1lck 4t & tise when 57 goats wers pressnt. Chadwick (1971) found that sggression rates
in mountain goats locresssd as group slze increased.

Dominance I"H.I.'H ta dnfulsnce leadarship, But tha twd fascord waré not HI:I.'I'Ilj gcarrelated.
For example, ddult BIl1lies and namnies with Kids vere ©va soatf domimant clasaea [(Tabls 2 and
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thess twe classep led more groups cham otherw (Table L}. The domimanc goat was alse the loeder

in 11 (68 parcanc) of 1Y sovemencs whaT the complate dominsnce Talacions of cha group wara known.
In dime cadds, subsrdinsce classss led dominanc animals; for axsaple, in two inscances I obsarved
pug=yeaf miles lesding adule billlss, &4nd In one casa, & vearling leading an adult hilly. Lsadars
were Likely to lead groups of the sass class aa themselves. with che excoptlon of adult snannles
wirh kids, which led 35 (7.3 percent) of the mized groups obsarved [(Tablae 1).

CROUP COHES 10

Biw arrivals to the lick ipicially avoided ocher goscs but evencwally iocegraced iace the
‘ful.ﬂ[:l.} present and adopted their regular saveasnts, Cohasion vas low 1o thess groups &7 goata.
Harked goate fe-obsarved n grocps (n = &) eerd Lo diffevent groupe 38 {79 percent) times and in
cha ssme group only 10 (Il percent) tinew. In some cases mmall groups remained apart from larger
groups; nla= ohsarvacions wears sade of mmall cobesive groups passing incece chrowgh lacger groups.
& wingle adule billy mever joined a group during four daye he was prasent ac the llck.

Goacs wars likaly to be re-chmarved in the seme group type: i.4. kid, yesrling. fesals. neommy
with kid, mals, or mixed groop. Harked poats vers re—shaarvsd in cha ssms group 35 (71 percant)

tlmas and in & diffarnet group typs 10 (27 percent) tlasa.

pracusa s

Traditional usa of the Waltem Goar Lick by soungein goate wes indicaved frem Sacional Fark
Sarvice records and regularly-used tralls leading £ tha lick. Anisals slder than threa years of
age Led sont (96 percent) of che obasrved movesentsa. Similar resdules have bésn reparted for
bighorn shesp (Jnils canadenale), and casels (Gelse 1971, Cauthlar-Plivers 19741 5471, Oldér shaep
lend groups to cradiciooal ranges while older comels lead groups o cradicionally used wacer wells
alomg ceaila.

Tag stress of passing wehicles apd wisitor disturbances mey have cawsed a. greater relisnce
upon sdult namniss with kid st wide for leadership: howsver. this relismes wpon productive females
Iln alae reported for undisturbed mountain goat populations [(Chadwick 1973, Bansner 1976). Adulz
female relndeer (Ranglfer Lavandual, often productive females, are typleally leadérs da wild herdsi
aspacis of satermel behavios sppear to parallel the lesder vole (Thompsem 1975} The capabilitles
of sxperienced lesders makes lemdersbip a highly adaptive process in redndeer and, simdlariy, In
moyntain goacs. The oldest of fesales probably predesinaze In leaderahip roles in wild desr
(Taylor 1936); moose {Altmsmm 1954}, and red deer I:;D-:ﬂ.l;u,' 1937} and mavy be the leader o emerge in
erivieal sicdarienn ia reindosr (Mauscy and Baskin 1989},

Several sourcea of evidemes suggented habitation by scustain goats fo the traffic and wialtar
distorbances st the Halton Goat Lick: 1) the cote of sicomesful crossioge increamed as the saapon
progreamed; 1) goarm rapidly shifted o routes wich betcer cowsr; or roocss that wers otherwise
shielded; and 1} goara rapidly becass condizionesd o apsoclate che highuway and higineay nolae an &
theeat (Hinger 19753, ©Child €4975) reported chat crossimg success of caribou (Rangifer tarandus
Ezanti) cepaatedly srossisg & wisulated pipeline in Alsaka suggesced that, through learmisg, che
caribou were baginning to recognize crossing facilicism am avenuen of scceds to cha achay side.

Lendership and dopdnsnce were not directly correlated at the Waltoo Goat Lick. slthough both
dominanc classes and dominant [ndividuals wers more 1ikely to lead: Im & small mumber of groups
whars the dominance relations wers inosm. the dominant anisal was also the lesdsr in B8 percentc
of the cessa. Sreuave and Scoce (196R) found thar while age was & factor favorabie o dosinssce
in domewtic gosts (Copra hircws) and of somedhac lesssr fmporfance in leaderabip, the two
phenooana wers lergely ilodependent in individual cawes, Similar lack of relaciosship beresen
dominance and lendarship Bam alsc haen found In dosesciz shasp (Seote 194%) amd cacele (Kilgour
and Scott 195%9).

Group sizee in moveeents to sod from the petural lick were algnificantly larger thasn for gost
groups oo the range or for groups of goats migmacing to the lick. Increase in growp sire in
slephante (Loxodonts africana) was relaced in o direcc way co increasing frequency of conraccs ac
higher denmities (Lavs 1874).

Lictl# cohealon waa chaernid in groups of sountalsn goats at che casural lick. Thia asy have
baen celated to the differssces in lick drivea batwedn sed and agé elasass and Individuale, which
would tend o split groups sigratisg to the Lick and groups leaviag the Dick. Ta addition,
mouncain goats arriving at che Lick followed & scrooger lesder stimuli, which tended o split
groupa. For seample; juveniiss arriving at cha Lick cogechar rapidly shifeed o follow larger
groups led by adult naonies with kid ac side, The groups vere tightly spaced and well integrated
and for thoss Tensons were not considersd more aggregacions, The social situation at the lick im
a unlgue but wvery Important part of the yedrly blology of mewntaln goats in thia rvéglon. Lick uss
aignificantly mixes momntain goats from different locationa, sod thateby alght setve o Increass
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genacic fnterchange.
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Section [II Hanagemweai

THE IMPACTS OF HUNTING 0N T0AES"S
PAMSIMERD] MOUNTALN GOAT MERDL
Loar Futk

Tdahs Depart=ni of Fish and Cass
Star Route
Comda, Tdahs #3230

Abstract: The scology of cthe Fahsimercl asuntais goat berd, located in sast central Sdaho, was
mh-m:—:m June, 196% and February, 1973, co ascercaln che factors cooecibocing to chim
herd's decline. As part of the seedy, che impacc of huscing was messured. Goar discribatcion,
produceivicy, and Intensicy of forage utilizationm were studied during the flrst chres years when
barvest lavels wvers conscant. Thess years were folloved by chree years of manipulated harvest.
tha Lncent baing to harvest encugh anisala each year to équal ctha pravicus vaar's kid produceicn.
an evaluncion of discribucion and sovesent patberna of 27 marked goacs (6 wich collara, 38 wilih
radios) desonstrated that adult nacmies dosinated the winter social seructure. The deslnant
nannies consistently selecied the same winter raoges which were steeper, having greater soow
shadding characeariscica, chan adjacent shallower cliffs which ware wcilized by subordinate
grilmals. The key factor congralling winter range selectios appeared co ba phyaical (snow
shedding) charncteriscies of che ares and not che svailabilicy of food, Oominant animals, chen
ghot, were replaced on thelr winter ranges by subordinace individuals froe adjacent TOnges.
aAlchough basic Rid produccion appeated co ba a funcolon of avallakle Ecod suppliss, incteassd kid
production and suvival did not oceur with increased harveat. Food suppliss availabla es un—
harvested snlmals svere sob velllzed as goats bteodod €5 gedlatrlbaite thesselvea in faver of
phyaical terredn {nstesd of swailable food supplies. Therefors. harvest sottality for this goat
bord was conaidered sddicive co narural sorcalicy and cospensatory incresses in goat productivity
ware not obeerved.

Bicthout adequacte resenrch om the ecology of mmmtals goeits, past hestiag progoesa o thia
speciss have been juscifisd by excending the same coocepts and principles used by Noreh American
gane managers to juscily harvest prograss for other oagulaces (ses Esareman; chese Procesdings].
These principles, which have evolved primarily from the study of desr and small gase, lsply thar
a4 =arrying eapacity exigks for each species and each populotion tends to adjust Les nuabers toudrd
this capacicy. Tha undaclying bamis for this spproach o pAms sanagesent is che comcept of
habitat. Both cha quality and guantiey of habiear are considered che prisary lisieing fascera,
with habdtac ofcen belng considersd the ouly suppredasnt on gamé populaticns. Ungulitea Sandgers
have extonded thin hahitar approach o wintér range and che condition of wimter forage as the
ultizace limiting factors comtrolling wogulmste popalations.

nl.lll'ﬂh habltar may ba che ulcisace concrolling factor for the existence and malntensccs of
wach species, the habitat approsch ro gase managessnt enly comaiders one aapect of cha foral
biology of esch wpoeies (Ceist 1971). The uwniform spplication of this approsch o ungulace
sAbAfeEEnT. although pravicusly wuncemced for scuncain goats, i foumded on The concepe of iogdar-
compensation. Thia concept aAsaumén That, when population numbatra are low or reduced helow
carrying capacity chrough Puntiag. the production and survival of young tends to Locrease;
comreraely. the rate of productlon and sureival of veung declinss uhen population ausbers are
high o the anissls are unbuntéd and the populatlin is a4t or abive Ehe cartying capacicy of the
labitat (Errington 1BLE).

The Pahaimercl mountain goat herd, located In east central Idaha, hai besn hunted uoder Ehe
tradicional principles of gooe sanagesenc. Faced wich a declinise nusbar of soacs on che
Fahsimercl, the [dahg Departmsnc of Fish and Game (niciaced & mountain gost coscacch program in
Juns af 1969, to loveatigate the factors zontributing to Chis decling (Fig. l). The underlying
chisceive of this satwdy was to ascertaln the causas for the population decline sith particular
enphanis placed on determining the intcionic role between sountein goats and thelr habitac amd
the resposae of thia populacion to scamdard gase msnagessnt practices.

1Eu-|1-tl.'lhull:rﬂ af tha [dahs Federal Add in Wildlifs Raseoration Project W-1&0-R.
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wara obrainsd from annual winter halicopter trend counts on the study area.
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STUDY AREA

The Pahniserol sountsin goac Berd, a popularion nasr the sxcress souchers sxrenslen of thia
specien’ matural vamge, occupiss the Leshi mountain range in sast central Idabe. This ramge,
resarkably loog and parrew, divides owo broad inzermountaim valleys, the Pohaiserci amd Lamhi.
both sajor eribucaries of che Salmen River. Glaclatiom accentuates che phyaicgraphy of the Lamhi
range and the trend of this range im disasscted perpendicularly by a aaries of narrow, glacially
cut canysad. Relattvely recent poat-glacial Fauleing and uplifeisg of chis cange, with associatedl
accelerated eroslon, have formed extresely tugged steep walled cliffs along the lower reaches of
the FPahaiserol and Saleen drafnsges. Concentracions of wincering scuncain goscs wcilizing chese
beokim cliffe vere named che Pahsimeroll wountain goat hecd by sarly Inhabitants of the walley.
Zlevacions of tha leng cresc of cha Lembhi Tange sversge nearly 3,068 m, the glacislly cuc canvons
break through tha rangs front and smerga at the valley Floor betwean 1,829 and 1,980 = in
alevation,

The wvegetaifon on the stsly acea refleccs boch the eaxecic comdition at the wallsy flcor,
whara che average apmusl precipication rarely excesds I0 c=;, and the sxtrems :pmr.qp:hjl which is
in sxcess of 1,370 & fros tie vallsy floor to the alplne cumdea found on the sore seslc timberless
rl-ﬁ].il. The cold depert shrub, curl=leal msountain mahogsoy (Corcocarpus ledifaliue), am indicator
of cthe dry climacic coodicions on the scudy aren, {5 che dominant vegacatvive spaciss found on the
11405 goutharn axponad cLALCe uweilized By the wincariag Tahaimarol ssuntain goat hard (Kuck 1970).
The aras had bedn deacribad o greater detail by Ruck [1971).

HETRONS

Belicopror rrend coumtw, iniristed in 1938, were concinued annually chrough chis study in
chie mamw manmer and lagesslcy ae previcusly sstablisbhed. Esch snter, betwesn Jansary and Harch,
u total of I to 15 hourw of flying time wvap wrilized to inventory all knowe or suspected
mountain goar winear ranges o6 tha atudy area. £o fsrablish minisus population ousbara, coend,
diseribution, and productivity. HRasgs une pattarns and diantribution for goata vers determimid
ghrough direct chasrvation. Esch animal, or group of goata that bebaved as a4 wnleg, veas clasalflled
an s ohsereatlon. For esch oheservetion, the habltat type, elewacion {by 152 = (500 £) unics).
awpect. percent slope. smow depth apd discance from osarest krown sacer source (including enow)
ware noced. Esvironsencal condicioms and fndividial goar sczivicy were ales resovded for soch
observacion. Each observatiov wes plotced on 8 guarter soctiom grid sap of che sty avea and
ths grid lecscion quancitacively described for computer analysis by 8 muserical coordinata
syaten Lo establish distribucion patcerns.

When time is sufficient for careful classification. the siow saturation smd the diEferwntinl
sires borvesn age clazsses of mooncaln goats, allows for division of goatm into chres sge classest
adule, yearliong, aosl Kid. HSince che daca pressaced In chiz paper ace dominaced by sarial clase=
itftcagiong, to eliminste orror, goats weore clawpified only po sdults or kids amd yearlings imre
greoped with adulecs co redoce Bins. Prodiccion vas oxpressed a3 percent of Eide in the cotal
pepulacing.

Tremnds In winter rafge condiblons and forage willieation wéed determingd by Cha key bpowves
survey method developsd by Cole {(1963). Each spring. estimates wece oede of the percentage of
anmial growth browssd from Individiaal ahroba of curl=lsaf acuntain sahogasy aod che degres of
hedglog or the femoval af the previcus year's grovih [rom easch brouse plant, Permanently sarked
transects, soch sample welc comsiscing of 30 plante, were establisbed ac che base of individual
vinger ranges. Each crampect ran wverticelily bosed opon che clowesc plonc sample cechmigue vithin
150 degreaw of the nexe vercically closer plame. Im the spring of L970. six cransscts wvers
sacablishod and avaluaced aspually. Esch transect wvas placed on 4 majer sountaln oAt wimntar
coancanETation arad dith cerrals which was réssonably travarsable by san. Followisg ehe 1971-01902
melicopter tremd count, Four additlonal transects were edtablirfed to compensate for changes In
populacion discribucion and to replace one of tha origieal cransests destrovad by Insset
infeatarion,.

The surfice area and stespness of alope wers dererained for all wincer ramges. ALl smow
shedding terralp. vith mountain mabogany used by wintering acuntaln goacs, was delinesscad and
plagked on black énd white serial shotes, These delinsations were tranapossd snta USGE 7.5 ar
15 simite topogrophlc saps aml the stespmeds o alope sas detersined is degrees of calculaclan
of the ratio between tha vertical sap widch of the winter romge o the vertical rise, s determined
by che messher of concour [lnes craverssd. The sap acreages of sach winmer rangs wera chen con=
verted loto actual sarfece scres.

The Pabpimersl sountain goas Berd wvas intentiomally sanipolated bthrough legal sporc hunting
Pregrasa I SNAEITE tha TRApODAR amd Impac: Eo Hﬂll“ fﬂllﬂ:ﬂ‘ che 1971 I'I.ﬂ'!i.‘l.l, Baamcn. Sinca
1954, after a als year hantiog closure on Idabo sountaln goats, the Pabaloerol goat populacion
ham been sxploiced under o concrellsd permic sysrem. Fermdross were rescriceoed co & spacific
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lumt ares which was allocated by a lottery system. Since indtiating the lntensive soustalo goat
harvest progras on che Paheiserodl (n 1960. the Pahsiserol and Salmon River sides of the Leshi
Fomntain range were divided imeo four separsge hunting avess o disperse hemcing in proporcion co
available animalw,

Prisr co cha iniciaciem of chis scedy in 1969, che mumbar of allocted permics varied from 13
tha Iafrial vear, up t& &0 for sevaral vears and thea <own te I0 im 1967 Tha diascribucion and
allecacion of cha 20 pérsics praviously s4t for cha 1968 maaseon wvarw held conacanc for che firec
two years of this study, che L1967 and 1970 harveat years. Ia 1971, the study arves vas furchar
divided inko five waits with five permits béding lasuwsd for a previcualy unbunted ares. Tha
remalader of tha atudy area was Buntéd wunder Che sass Intenallty aa previouwsly hunted the [lrac twe
yoar#. Durlng Lhiose thede vears. sountiln goal prodecedviky, habitat wse, distribotion and forage
uctilizatfon under this constanc barvest level were documented.

The practics of arbleracily sstcing pearmie levals (30 in 1968 and 1070, 215 in 1971} was dis=
continwed folloving the 1971 seascn to Implessnt on increass in harvest programe on the Paheimeroi
Bard. Prior to inereasing the mumber of parmite, the study ares was further divided into seven
bunting unics chen, for che 1972, 1971, and 1974 goat scascns, the oumbar of parmalcs dssusd sach
yasr wan dirvesely proportional co savallable goaes and kida produced om tha afedy ares. Avallabla
peralea lor siach unle were decormined by sultiplying the Eotal misber of goats obswrwved by
halicopter within sach unit by the average hunter success for the previous three years. The intent
of this permic aystem was o Tesove goats in proportion to the number of kids produwced che previous
yasr. doac harvesr wan documsnced cthrough direce congsct with buaters la the {leld spd chrough the
deparement s voluntary report card sysles,

The movesent pacterny of che Fohsimerol moumcain goac herd were decermingd By crapping and
ceanguilizing goacs frca the ground of Ercam halicoptars. In che abasnce of macural licks, fous
artificial sale licks wers sstablished in 1964 for crapping aites. Afgar eatahlishing goat wae,
four and nlx goats ware tragpped wicth deop nets duriag eacly sossar of L1971 amd 1972, cespectively.
The I1.& by 1l.4 @ nec wvas cometructed of Humber 721 knotless oylom with a 15.24 cm omsh. The net
was wuspended 1.0 = from che ground sc che cornmers and &.6 & st the cencer. Hacs wers hand
erigpered from a bliod afeer goses were lured under the net with the sale. The L1971 goats uerw
marked with sanily recognizable collarw and war vegs. Relocation of marked snimals was accempoed
semi~-vegkly f[rcm [iwed=-wing sircrefc chrough June of 1972 snd during che anmual wincer halicopoar
BUCVEYE. Goats trapped fn 1972 were instrusénted wich radio transmitters (S7MHe) wimilar im
deadgn described by Seldensticker ale (19701 Eadios were aflllmed to goats with a 7.6 oo wide.
whilte neoprens lepraghated aylon eallar paloted with black seoprens sysbols for Identifcatlon.
Gont erapping was discontinoed fallowing the 1971 susser becanse predictable numbors of goats
could nor be mrcracted co che salr licks o juscify che cise and sxpesnse for chis cechnigue.

Betwean October, 1972, and July. 1973, 17 goats were [ssoblliced [ros the grosnd of halicoptsr
with I.ul:rm-ur-m]]lﬂlm- of storphine hydrochloride (M99, Isgfee, Amarlican Cyanlsid Cospany,
Princeton, Mew Jersey) in thies mg dowes lor adulbs snd yearlings of both sexaes. HY was adsin-
fstared to frea ranging goats with s Cap=Chur Gun and projectile syringes {(Falmer Chemical and
Iquipnent Company, Aclsnta, Georgis). Fifteas of che 17 anisals {ssohilized wich M#*§ ware
ceanquilized from a Bell G B2 hellcopeer. Thess animals ware drugged In late Ocdcober of laca
Jupe when the ani=aly congentrated on spur ridges above timberline. After immobilisation, each
anizal was aged and lascrumented wich o padio. Recovery wes indoced vith wix mg. of the antagonlst
diprasorpbine (HS0-50, lagfes, Assricen Oyanisid Cospany)] iscresuscularly. Tha remainiceg two
poats Issohilised @ith N99 vars dpproachsd on Eha ground whils Ehe animals vers rescricted o clifd
winter Tanges: The lostcossated goats wece located werkly fros the ale with & Cosmca LE2
{Sefdensticker gt al. 1%70). fAadios were firet located in general aream at higher slevations;
specific locations wers escablismhed [Clying at loswer slsvacions wtilizing cerrain co block ouc signals
and aciespring to piss Jiveccly over che marked smisal. Each relocacion was plocced oo a
topographical composite map of the scudy arss. Habitar charscterlstics, dace, time, and sctivity
for aach locatlion wvere also recorded.

RESIILTS AND DISCUSSTON

LConscani Hetvent

Tha Pahnimersl sauncaln goae hard Le migracery uriliziag & varlaty of hableat cypas ac tha
highsrt alevations throughout the sessar scnths (Kock 1971). Duriag che sumemsr, the primary
habicaf cype uhid D8 the open, gentls ridgs cops ot #lsvaclons of 2,895 B and abowvs, Thése ualgus
cidpem are mceoally cesnante of the aclginal sucface prior to Pmilting and glaciation of the Lamhi
Rapge. Relaviwvely ineroded when compared to adjscent glacial formacioos, the solls on these ridges
provide for the sople establishemnt of & variety of ieportact sumser forages that are wrcilized by
this goat herd. This herd, essencially a cwo-sessom goar Mard, is sensicive oo major anow
gocusalarionn. They tremaln on the higher rldges throughout the vamm susser months but sove
direcely aff the ridges with the ficec sajor anow fall. The devnsard sovesesat froa che susser
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rangen o the winver ranges is direct, with sminimal time spent on the transiticnal ranges.
Haually, by lace Oceobir or sarly Bovesbar, a1l svailable forages on the higher ridges sre =ade
unavallable to the goats by lwavy snoe apd thus, they are forced dowm anco cheiy winger ranges
unktil spring.

Typical wincer vangen on the Pahsiserol are oxcremaly sceep. rocky, and gre southarm expoped.
Although often thought of In térms of escape habltat, the cendency o salect excresely pre-
clpltous tertaln, perticularly ln wistec. ls probably the svoluticoary results of Intérapeelfle

tition from the sore soblle, sggressive mountain sheep, amd sot an avoldance of predetors
(Gaisc 1971). Throoghour cheir evolotionary development; due to stroog, interspecific pressure,
mountain goate wera forced inoco nichss wheare winger habicac was physically andfor climacically
oo severs for ocher ungulates but seill physileislly sitvated o praventc the hesvy acciusalacion
af smew.

Thia selection of winter habitat waa determined by the phraical, snow shadding characteriacica
of an aves and not the forage types pressmt. Through the sveluticnacy developsent boward a
specinl {red mouncaineering species, which can function within the narrow physical parsmeters of
thelr wianger habicag, this speciss, comseguentcly, has svalved o survive on a varisecy of forage
types (Caiwe 1971). The spow shedding charactecistic of mountain goat winter ranges on the
Fahoimerol are Indoced by lsolation and gravity reculting in comsiderably lower snowv sccusalation
gn chess scesp souchern axposures chac are ucilized by chis mountain goac hepd. The surrcunding
sare shallew cerrain ia avoidsd bY goatd chroughout tha wincar parisd.

It the winter period of 19%=1970, whei this populstion vas et lts peak for the stwdy peclod
(166 animals), the herd was pushed down into 12 canmyons along the Pahsimerol and Salwon River
drainsges. Thass subpopulations, ranging from groups of 32 snimsls oo lone blliies, wers rescric-
cad wichin chase {solared camyoms on crigically esall lelends of anow free habitac for up oo alx
monehe.

Pndar tha tradicional concepcs of game manapesenc, Lf che habizac on the Fahsimstol wvas
conerolling chis goat papulaciom, as has bedn gensrally sssumsd for most other gamse populations,
it would appéar that food aupplies on thise ssall wiater ramges, which wére carcying thia pop-
ularlon hall of the year, should be the ultisste determinant in the decline ln goat numbers on
cthe Pahslseral.

Through che sxssinacion of seuntain goat feeding sltes, Kock (1871) desomstrated that broves
provided the domimant closs used by this goat herd chroughour the wvincer period at 87 percent,
follewed by graosses and forhe at sixz and seven percent, reapectivaly. Of all cha foragas utilized
by mountais goacs on the Pamaimarol. curl-leaf scunctain mahogasny provided 75 parcent of all Ehe
forages Taken by goats throsughsur the wiater parisd. Agailm. esdar the acespted eviltarla of
ungulate sansgement, the cosditlon and trend of this ssuntaln saliogany (key specien) on the small.
ey c11ffs [Way acdm)] wod the oliizate balance hetween mountain goat population levels mnd the
carrying eapacicy of thess winrer rasges should decermine the crand s goar nueshers,

After the Pehsiwmorol goat herd declined frem ILT goacs co 95 snisals in six vears, the
susbar of suchorized permirs was sac ag 20, with che scaced purposs bedng o allow this population
o recovar. AL the pré-atudy level of I0 permita, eacablisled in 1968, goat mushers tp“.mj (]
incrgans to 166 goats on the Falsilserol. However, during the [icst three years of chis studr,
when harvest levels remaioed sssentially constenc. the population started co decline afcer cha
docusentad peak of Lh poats during the E36%=1970 belicoprter inwvemtory (Fig. 2). Tollowing che
high of 166 animals in 1970, che populacion declimed co 103 spimals dn 1971, and to 108 by
1972 despite a conatant amd corservative harvest level. During this perlod, 13 goats wvers
lagally caken im 1940, prior to the populstion peak of 166 animale, followed By 14 gong kills is
LT, TTFE IE?I'HI-I' ty 18 vhen the oumber of permite wvas increased Eo 23 fer Ehe 1971 goat
SEANN e 1),

Upadar theas levels of ewploltation, Ehe wbllisarion af Ehe key browse plant, corl-leal
msounkaln sshogany. which sas présumed to be carcying this population through the critical winter
pariod, sms conscantly bedng severely wtilized in sxcess of A0 percenc. The porcent of urilfies=
tion on curl=leaf sosuntais msbhogamy for tha firar chres vears of the sgody was TO, &3, and &5
parcasc for che poars U970, 1971, and 1992, respectively, suggesting that this goat populacion
gl aver ulﬂ‘hlﬂg i avallable winter forage and in danger of reducing the carryismg capacity
of tts hablitat.
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Flgure &:. Popolation toend of the Pahsimerol pommtadin goat bercd from che wincers of 196%=1%70
chrough 1373=1374.

2 LER HHERS PN

Figure 3. Fifteen year population trend, regression correlation, and trend analysis to 1984, for

the Fahsimeroi mountein goat herd from 1361 through 1973,
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Table §. Authorised permits and harveat by vear for tha Pahsissrol scuncaim paat hard duciag the
caurse of Ehin atudy.

ot hary | gand [ Er——
Harvest Tear Fermita Harvest
19649 20 13
1970 20 14
1971 L 16
1972 1 i7
1973 38 17
1574 . L

A rafleccion of tha appaceacly low forage supplisd on osccupied wvinter ranges w28 the low pro-
discglon and aurvival of kids. Theoaratieally, under the lav of comspenaation, thia populatisn
should have rowponded with sn loccesss In kld pesductlon In responas to exploltation. However.
the highest production of kids on the study ares, 19 percemt. corresponded with the peak population
af 166 goars ia 1970 (Fig. 3). This peak produccion jear was followsd by & reducciom to 13 parcanc
im 1971, and declined further im 1971 to only L1 percent kids im che total populatiom.

Afcer threa years of presusably comservacive harvests, during sn urs when tha approach oo
fass manngesant vas domisated by a philosophy being soré advantagesus o aver harvest than wndsr
harvent, Ehe Pahelsecol smistals goat beed was atill declinleg,. forage wellisation on occapled
winter forages was severs, and kid smicvival wan poor. Viewsd From the tradicional parametsrs of
gams managesenc, Cha Fahaisercl goats scill sppeared o be sxcesding the carcying capacity of their
mluz. and addirional harvest vas justifisd o prevenct the continced destruccion of chedr own

itac.

The broad application of contemporary games managessnt principles Eo mountain goats Assumss
Ehat. Ln Ehe absence of algaificant natural predation,. the arclficial regulation af uAgulate
populations. through mman exploitation. is justiffed to maintain thewe populations within the
carcrying capacicy of thedr habitat to protect the ranges resource and to stisulate prodection of
young through compensagion (Cols 1971). The incresss in suthorized permits and corresponding
harvest i presented in Table 1, These levels of harvest reduced this population from 131 animals
im 1973 vo 84 by 1973 (Fig. 3},

Undar & suntained yield approach. thia popalacion deslined over the five year atudy périoed
by 82 snlmala- Through Teducling the susberc of goats on the Pahelsscal below winter tange cactying
capacity. our intentiom was to improve the prodection and conditiom of the wincer range resource,
cthiaraby srismlaciag the produccion and sorvival of kids by providing abundanc food auppliss for
remaining asnnles. Howewor, conErary to the law of cospensacion, kid production did moc vespond
on sxpected; inetend ic dropped in proportiom Eo the total mwmber of goats. The prodeccicn of
kfde declimed wignificascly (r=0.7549) frem che peak populacion of 144 goaxs with 19 parcent kida,
ta A low of T parcent kids in 1973. This corrasponded wich the low bk in goace on cha Paheimsrol
at B4 saimala. The direcely proporeional decline im the rards &f adules to kide durimg thin perisd
wan bighly algniflcase (re0.5834).

Alchough che populacion was significencly redoced during che course of che scody. che highly
mignificant docline im kid produccion Indicsces chat this gost populacion rescts contrary to
el iclonal geas sanagement pracclices. Afcer flvs years of ssalpolaged harvest without an lncreass
im kid producciom, the Pabrimersi wus closed to all forms of huntimg foliowing the 1974 seapom.
I che absomce of [(ncercospemmation to offsse exploicacicn. o crend snalysis of cthe 13 year
hiseory of the herd indicated chat under past vatss of exploicatics. che Pahalserol goat herd would
hawve baen reduced to tve anisals by 1985 (Fig. ).

This populatlon spparently does sot prodiecs o surplus of harvedtebls goats as do dest and
saall gome and. checefore. hunting sortalicy on the Pahwimerol goat heod appeacs to be additive
ardl mot compensactory. Despice an apparsnt stahles goat hahdtat on the Fahsimsrod, this populatcion
declined by A2 animals durieg che sarudy. Moar of chese losses can be direccly accriboced co
unter sortality (Table 2). Seventy-five goats vere taken legally during controlled hunte,

1% goata wera calas by Archary bhuntéra during gessral archery ssamsnn that osverlappad a porcien of
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the study area, sod ) goace wers killed dus Lo ocher causes for a tocal exploitstion of 93 goats.
Conaldering tbe inherent imaccuracies of aerial surveys for estimating pojmlation size, 48
indicaced by Caughlay (1974), che evidence presented Lndicstes that the goat decline on the
Pahaimerai can aingularly ba ateribotabla eo huscar sorcalicy and che lack of compemmation for
this sartallty,

Table ¥. Documented exploltatiom by Eype From 1970 theough 1575

Exploication Tvpe Docusented Coat ELLL
fam Harvesc 75
Archery Harvest 15
Other 3
Tocal |

Caughley (1970) considers minor yesely populotien flustuations of 3 to 10 percent to be normal
for sadt ungulate populations. Howwiar, under colfempaTacy primciples. & continuing populaciom
daeling in the soccenn of 50 percant over a fiva yaar perisd, sseh an found on cha Pahalsered,
would lwve bo be lnduced by sévers weather influgncés and/for an abrupt declina im avallable food
supplies. Although winger conditloas during this sbidy wefe comaldered sild (Rutk uspabl.),
major deplecion or ecological altersinion in svallable food sapplies would norsally ba suspect
far chis pu;mhl:inu crend. Howevar, che domipenc winter food source for this population s curl=
leaf mountain mshogeny, & climax specles, highly preferred by sany ungulace specles (Dalsy 1973).
Tot, despite imtensd forage uellization, soustain sabogany and ungulstes have evalved cogecher,
remililng in souncain mahcpeny belng o brovse resletant species, which lsvalidates tho seed to
harvest geats co protect cthis parcizular forage TEROUTTH.

havlor

An analyuis of tha sovemant dats for the 37 sarked goata, 15 fesales and 12 maled, displays
a strong homing {nstinct in adult mannles bat not in Billies or young nesnles [(Kock unpubl.).
Charsccariscically all macurs nemnies recurned each wioter to the sane wincer range used che
previous winter. Cosvermely, billies inconsistently selscted different winter ranges from yoar
o year. Differsatial mebilicy borvsen sewes vas sipizal throughout the yoar exeept during che
rat. Hanny sovesent during thia pacicd vaa directed toward cradiclomal wincar cangem, whila Billy
mercement highly lateasifisd during tha rut in asarch af recaptive nannles, [E wvas nof uncomman
far billiss o ahifc from one canyon to apobher then bhach within a twn or thrae day perlod.
Individual winter tange selecticn by billles appeaced to ba detaraiaed by Qts locatlon at the
cessacion of the muet. In sddicion to locatico; a comson differwoce in winter range seleccion
betvern sexes was awvericy of rervaln. Wincer habiear yrilized by sarked nannies wan conslsesscly
ptecper having greater spow sheddimg characterisotice than habitat etilized by billiew.

Bshavigurally, a definica soclal erder exiace in soustain goscs. This canking has evelved
through aocial aggréanlvénsas which Lo baned on dominsnes ond submisaivensss that ia enhasced by
the groscice af horna o8 all sduler sesntaln poats (Calar D94, Chadwiok 1973). Adult nansles.
partlcolarly those with kids st alde, have abtalned tha dosioant posltdon within this soclal esdes.
Through evolotionary necesaicy this dominant position has besn obtained by nannies to protect thelr
young defenseisss kida from ocher socislly aggressive goats. Also of sqgual evolutionary {oporcance
is che tendency by demimant napnies to conslacencly malecrt wincer habicar wich charscreriscically
it smow pocusalation to reduce the snergy expesditures In che obtalmmimt of life susgaining
nourisheent for the oanoy and her fetus. The aggressive intolersnt nature displayed by demimant
napnles parmics the salscelon of tha mosr faverabls habitat (enow abedding terraim) wichia tha
typically harah #dvironment by the productive segment of a goal population to insure the con-
tinudtion of the apecies. Food suppliss ars saintainsd in balases for the murvival of deminant
nainles on preferred wister cliffs by the disperdlon of subdosinant individuale, b1llies and
young nannies. throwgh sggressive bohavioral sechanlsas. Consequently. this aggressive behavier
cenda co disparse mooncain goarc popolarions fn relagion oo boch phywicel habitar snd svailable
F o l.uppil.u, Tharsfors, sountaln goat popularions cend o self-reguisce chessslves wichout che
need for artificial comtrol by pase managesent agescies. During pericds of plencifyl food suppliss
goat dempities are highy however, when fond swpplies disinish chrough {ntraspecific competivion,
thp rate of oacoupters berueen Iodividuals (neresses. Thersfore. feced vith reduced food supplies,
subardinace individuals ave sxpelled from preferced c1iffa through behaviaral sechanisms to insure
adetuate food supplies For the sarvival of the productive segessl of the popelatien. Thus,
mooncain goats appear o disperse chemsslves in relacion to both food snd space, which prevents
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ghe self=destroction of chels hablEat amd elislsates prodiuction of surplus goats for harvess Dy
EPOE E i,

An m result of thisv aggressive behavior o disperse themsalives in relacion to food and spece.
goacm on the Pahsimersi at the peak population of 168 goate In che wincer of 1970 occupied moar of
ghe sulcable wigcer rangs withim 12 different camwons (Fig. 4). Hewever, following sxplolcacion
by 1975, this pepulaticn had bheen reduced to B4 anisals, and the proportion of habitat being e
by these remalnlng gosts wes sigoificantly mmaller chan in 1970 and was found in only & camyona

compared o LY canyoma La 1970,

Tha primary determinant for the selection of these tenldusl wiRBed Tanges fﬂ-“ﬂﬂ-l.‘: edplaita—
tions appenred to be physical wnow shedding charsgzeriscics and mot the available food supply.
The steeper wvinter ramges tended to drow mopngain goats following explodvation. The regression
gorralarisn Earveen esleulared stespness of alops and population chengs by canyon, display a
direet algnificant correlacion. During tha £ive year pericd, che steeper che wincer cange, the
less likely the goat pepulacion wouild decline (v=0.7423). Ceossguanzly tha shallower unprefecred
cliffs in terss of phyaical charscteristic and not food supply, ware more likely co b4 abamdonsd.
over the flva yesrw of explodtation. while c1iffs escesding -Iutlﬂ ar sors miffered litele or no

papulation loaces.

Tha validicy of sonce=porary game monagesent {9 based on the assuspiion that enharvosted
animals will rediscribucs chemsalves following wxploitacion in relation o available food suppliss,
in order to Incrsams avallabla fcods [or remaining individuals te sti=uiace tha production of
young. However, on the Pabsiserol, when deminant animals vere resoved from preferred <lifis by
tamzers. these volds wers refilled by subordicate animals fves sdjacent but shallower cliffs,

This recomsicnal behawior by che Fahmimerol sountain goat heod Eberefore preclodes Che Testing of
available range ressurces and corresponding scisulacion of young normally expocted following
expleitacion.

The iohearent bendemey for sountaln goats co select steep or enow ahedding winter rangs in
préfarance over food muppliss, im amalogous to yarding bebavior documented in white-tailed deer
(Gaveringhas and Cheatus 1956). During cha Eive years of ctha study, forage supplies om vincer
cangen sill)l ococuples da 1973 were an Iateasely ubilleed By goats in 1970 (B percact) as is Ehe
epring of 1974 (BA percent) dewpite the besvy exploltaticos Lesurred by this population (Tabls 137.
Howewar, the incensicy of orilization on abwodooed winter tanges declinml significaatly bait
provided Few benefits to remsining goats becavse of the recessional behavior towsrd stespar ellffs.
T, resalnlng goats veres contimsounly faced with depleced forage resources on prefecred wioter
ranges, resuicing im a direct proporciomal decline in the predusciom of kids as this populacion
regrasasd [urcthar asch vear following exploitscion into steeper cliffs with comstantly suppressed
food augpplies. Alchough the sslection of mtesp cliffs precivdes the production of yoaumg, when
food suppliss are low, this behaviser doesa lesure tha survival of tha Dndividual.

Tahls 3. Changes in forage ocilirarion on curl-lssaf socuntain sshogmay from 1970 ko 1974, lop
winter Tanges abamlonsd by 1973 aad arill cccupled inm 1973

Wincar Rangea Wincar RLanges
Tear Abandoned by LH75 Occupled in 1973
1920 2.2 X 4.1 3
1974 5.2 1 BT.T X

An & remylt of thess depressed food sipplies on peelerred ellffs, kid preduction was not
seimilated, conssguently, honcer sovealicy wvas addicive and oot compensatory, Thus, Ln L1900,
vinter ranges that were lager abandenad, producad 13 kids or 68 percent of the goats produced
thar year. wich the remaining 10 kids (3 parcent) being prodoced on che sresper cliffs that wers
sEill sccupied &n L97% (Table 4}, Bowever, following esploitacion snd che shapdéement of che
ahallover cliffa wnich vars prodosisg seot of che Eide in 1970, only thres kids wers produced in
the occuplod atesper cliffa in 197%. In response 2 exploitation, kid production had declined
fees 19 pavesnt in 1970 ta 7 pareent im 1975,
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Helative populntion denuity and distribution for the Fahiimerodl
ssuncaln goac Baed for LPV) mnd 1973,

Both Years

Figure &, Clrele size iadicaces relacive ales of sountaln goat subpepulatids
ky zamyon. Horisoatal distributlom la 19707 wectical 1973%. Black indicates
populations resalnel conatant both years.
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Table &, Changes in kdd productiom from 1970 to 1975, o wister seapes abasdoned by 1973 snd
still oceupled Im L875.

Wintar Ranges Wincer Rangas
Year Abandoned by 1978 Gocupted in 197
1510 13 (BTN 1o {I1;)
1945 0 3 (LoDE)

= Mo kida (f of cocal goacs)

Tha erdatlon of sountils goat habdtat Lv & fonctlon of glaslation, therefore, ducing
pariglacial pariods, goac babicat im relacively scable. Coasequaencly, in the absence of dymamic
axpanaion of pgoat habirag, chere (s licele need for the production of surplus young. Without a
patural mechaniss to suppress che produection of young, the li=miced goat labicar would rapldly be
over=saturnted lewading to the self=destrvetion of their own habitae end potencial entinccion of
tha specien. It appears,as goat populations resch the sacurstion point of thelr habitat or are
axplolted as on the Pahsimérci, tha over-isbalance bebwian the popualcicn levels and forage
aappl led proves Lnadeguats for the produsction of wiabla kida as in vhite-eallsd dear (Verma L962).

Conc lunions

Moontain goats im Idaho have eraditionally bein Winted conservacively undar a concrolled
parsit system. The iscensive ssnipulated barvest system tested and evalusted Ln che presssat
papatr expoded leds Than two parceant of Idaha's souncain goats to thin axcessive harvest race.
Howsver, the reaponss of the Pahaimsral goat herd 28 tha intentional iscrsase in harvesr
desohatrated that many of the sssumptions prévicualy oesd to fustify the harvese of scuntain goacs
arm not walid, at least on the Pahsisérol. Hecauss whan explolbed, this herd progreasively
selocted sceeper wincer ranges, coosegoently, the trsditfonal comcepts of stisulacing the pro—
dusrion of yeung, che Incrassed forages soppliss wvere pot realized. ~Consequencly, humcer sortalicy
proved £ be additive and oot compenaatory ae expected. Am & resulr of this scwdy, Tdabe's futuse
approach to mountain goat managesent vill be mldijﬁl, morE Crnepervative.
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Section [[] Managemeny

& DESCRIPTION oF SOOTHERN INTENTON AHD
COASTAL MOUNTAIN COAT ECOTYPES IN
BRITISH COLUMBIA

D:H: Habart amd V.G Turabull

Rricish Colusbia Fieh snd Wildlifs Branch
524 Terminal Avenun. Hanalse.
Briviah Columbia V?E SCE, Canada

Absgract: Mecently, the three subspecies of sountain goat found 1o British Colusbla have bewn
consolidated inro = mingle species. Ecologicel datm suggest that coastal and inrerior ecocypas
axfar wicthin che pressnt classsificsciom. The developsent of ssnagesenc ayscess for scuncain goacs
munt depend upen populagion, socisl aml habitst characteristios within each ecotype. A comparisom
of productivity and recrultment datas for mountuim goats of the interior and coantal meuntainw
reveals major differences in the vulnersbility of chese populstions to harvest. [nformation on
greup mize, [requency distribucion of groups and family group AtAtus suggests the saparacion of
ecocypas. Decarsinacion of animal danaicy vevealed clinéa in mountain goat populatisna is che
odbar ARl Bouatalns and that sctual winter Babitst uellized was limiting to the pojulation. A
preliminacy determination of sumser food habite indicates a browsing habic by coastal gosts and =
grazing kahic by incerior gostm. & comparisom of natural salec Bick charscreriscicm suggests o
poynical concrol af the phywislogieal saincenance of sodizss levels.

The drastlc declines in Hocky Mountain goat populstions described for soucheasterm aed wouth
central Aritish Columbla (Phelps gf al. 1976, Fomzer 1976, Fish amd Wildiifs Brasch 1676) werw
characterized by: crediciona] ressoning in biology which did mor allev biologivts to recopnize
important differeores in species biology: the lack of Imventory datn describing relacive populstion
sizg and trends, discribigcion, produscivity and recruicsent leval; che lack of age ETructuce
informacion: che difficultien asscciaced wich sexing mouncain goat daring serial mirvaya; tha
iambilicy of huncers o Jifferenciace pexes in a populatiomi tha hasicaney with which biologiacs
accopeed queriss from huokers aod guldes regarding population levels and, the [nabllity of resocurce
managésent s¥aféma (o copfpol eccess end rescurce users. Forther, past managsment prescripcions
wara based alacst l-nlil;r on harvest information (primarily mex class dace and ags daca mainiy
limited to the yearling clasa) with liccls regard co populacion prodoccivicy and recrulcment,
spacial and cemporal discribucion of the harweer, or ce bilophysical factors vhich say have been
limicing co ons scorype more than another,

Rpcenitly, Cowan and MeCrovy (1970) comselidaced che three subapecies found in Bricish
Colymbim inco a single species. Bowevar. chay did not seation Chat ecotypes exist within the
claswificacion. PFopulation, denaicy and habicar relaced Inforsatiosn collected In south commtal
and southdantérn Dritish Columbla éad prescnted in this papec. oxemplified spocific differeccaos
betwssn coantal amd Loterior populations and possibly within coastal populacions. Ir ls suggested
that present and future msnagesenc presecriprions should accespc o Incorporace am many af thae
ecalogical polncs digcussml YZere a8 ponsible during the development of regionsl managesenc plans.

Daring the lowt 10 yesrs many pecpls concribuced oo tha collesction, preparatiom asd collacion
of this iaformacion: K. Hebsre. D. Haberc, J. Hebare. 5. Leigh-Spencer. Or. I. Mac. Gowan,
. Janz. &. Fleck. G. Smith, L. Svamlake, &, Lovd. In partleular, I wouwld like to cthank Bricish
Columhia Forést Preducts for L08 dupport of sech of the coastal pattlon of this project and
Hisas B. Scheoker and Hrs. B. Hackie who typed rhe manpscript under severs riss lisiracions.
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STUDY AREA

The East Kootengy study arga is centezed L= the Rocky Mommtals Tranoh betvsss Cranbrook wnd
fadivm Jopcrion (49 10° to 50° 4% oorch lacitude). Inoforsstion was collscted in the Purcell
fange on the west side. of the Tresch and in the Rocky Mountaine on che essc (Fig. 1). The cosstal
study awrea centers in the goast mountaion of Reglom [, encompansing the saln drainages sntering
Enight Imlec (Fig. L). Asspcisted inmformacion wos collected in Wakemsn Scund, Coascal wacershads
fall ineo thras categoriesa [(mountainm bloek A, B and C) according co the total arsa of tha
elevatioanl elass of winter snd susse: rangs, the genéval physlography of the waterahed and the
actual amount of wincer habitat within the elevabional claws 305 = (1,000 ) abowe the river bed
o 1,529 = (3,000 £).

The majoricy of the cometal study arsa e composed of the Coawe Crystalline Complex comtalmning
granitic, metmmorphic and wolcanie rocks {(Zouther L967). Michin LE are large portions of granod=
farice, giarce dlorice, diprice and pabbro and dicrite. Much of che aerial survey infermacian
wad collected on areas compoasd of dacitic and basaleic flowa (Silverchrona formation), sigmacita
and achists, gneluses, guartsite aml cevatalline Lisestoms. In contrast, the majoricy of the East
Eootaoay study ares is cooposed of sedimentacy formaticos.

Information collected in tha East Ecotenays came (rom ground surveys wsing binoculars and
spotting mcopes. The coastal daca wara collected from a Jet Ramger bolicopter using twe ocbsepvers.
Transects wera flowm ax 131.3 = (300 §) imcervals bagineing ac abouc 1.200 = 1.372.5 m (&,000 =
300 {) in mouncain Block C drainages and at 762.5 @ (2,500 £) oo F15 m (3,000 ) in mountain
block A and B draimages (Table 1). They were flown In proportion to the assount of aach aspest
preasat Ia esch waterahed., The sex ratlo established for the Stanten Creek populatlon was deter
mlped by chasrving gosts at close tange (12.7 = 20.9 =) (40 =75 f) from a halicopeer for up to
10 swconds with a 200 es. telephoco lens or & pair of biooculsrs. fc uas possible oo escablish
nax Lo spproximarely 70 percent of the goats observed becaues they had nor previoosly been dis=
turbed By man.

Feod hablea were determinad by rumen analysis according to standard procedures, Coastal goats
wire collécted da blological samplés whils Bast Eodbenay goats were harvaated by huntecs,

Amalynis for rminal and fecal nitcrogen wns done according to AORE serhods for sscro=£jeldahl
and for fecal anmd modl sodive osing sn acomic-sheorprion spectrophotcmscer.

Area for populatiom density caleuistion wes caken from 303178330 (1:330,.000) scale maps using
a planimerer. Winter ramge populaclon demaities wars calsulaced using the contour lina 305 &
{1,000 £) above che viverbed, mot tha 105 = (1,000 F) contour Llina.

RESULTS
Summer Range Tstriburion

Houmtals goote inhabitisg the westerm wlopee of the coapcal souncals vange cend co favour souch
aspecty during the se=ser sonchs. Approxizately 621.9 percenc of tha goacs obmarved in 1974
accuplied soiuch mlopes (Tabla 1), while 20.0 parcent o<cupled west facing alopea, l4.& percent
gccupied norch Facing alopea and enly 2.6 percent occupled sast alepes. Hore apeclfically,
approxisately 91 and 71 percent of the goats In the coastal watecsheds of Stanton and Hoodoo
Creehs, fespecilvaly wire observed on souch slopes in 1974, Dee to the high proporcion of animals
acturring on south dspects in these tws dralmages. only the south aspects were surveyed in 1376,
4s & result of two mild winrers. chaoges fin distribocion snd serial servey discrepancies. che goarc
w:m changed from 31 o &4 In Stencon Cresk amd froa 38 o 35 in Hoodoo Cresk betesen LOT4

1 .

In cercaln dralnages, Eech as the Franklin and Klisaklini River. direce south Facing aspecta
aT® Boc abundanc. In chase cased, souncain goats ummer on 5-5E alopes and W-59 alopes,
réapactivaly.

Thers appears to be mn elevarional cline ia susmer range wiilizaclion fros bleck € to bleck A
{Table 1), Block € wacerubeds ac the head of Enight Inlet seppotied goats at an average elevatiom
of 1822.9 m (3.321 {) during che ©wo survey years. vhils block B wecersheds averaged 1303.4 =
(4,280 £) snd block A wvacarsheds averaged 1220 m {4,000 f) alevaciom.

Interpretation of constal inventory data indicated thar goae danalelen were moderate ta high
wiserever the Sllvacthrone formstlon was esponsd. This geologle forsatlon ls componed ol daslils
aml basalcde Flows, tuffs aml broccias. The pasr glaclaclon and wearharing patcern has developed
ptewp olopes amd Loose material im this formacion, wimilar is struoture to the sedimentary
formations of incerior Brizish Colusbin. -



Table 1. Ucilimrcion of cosstal sountain goar wusser ranges according co physizal charscteristica.

Avarage
Mountain $iTway Elpvation Toral
hrea Block Dace In Heters Aspect Tarrain Goatw
iy e Aog. T4 1,818 S=ME Talus 4
Ridgetop
Aug . /T8 1,708 8 Talus 1
Slopw
Elimaklink Mg« TS 1,386 i 8llile Bk
Rockblufl
Tisher
Franklin Aug. /T4 1,522 § Hidge b L1
Rivar Bluf#
Timhar
Sramcon Aag./Th 1,872 -3 Alping {(57)=
Crask BlulF 13
Tisbar
Aag. /T8 1.530 ] Alpioa EL
RockbLuff
Ahmuhati River B Mg T 1,374 5, H, Alpina |
Hilles Crask B, N, ol
Fle-eHynn Creak Slide
Matriu River & Aisg. [ T6 1.2 5, 54 Eock 5
fallie Greosk Timher
Ewalate Elver
Gatto Ceeak, Ar= ] Jume [/ Th LR B, 8, Hoek I8
waykellonase Criovk Tiskat

& = ineluden ground count at matural aalt liek.

Insuf flelent quantifled loformacion ix svailahle for svochesscers British Columbia; however,
such of the sarly sumssr distribution cencered on south sspaccs wnd appeared eimilsr o that
:‘I:;lﬂ-f-ﬂ-ﬂ by Hjelford's (1971) examination of feeding sites snd Cassboer's (1948} observacions in

Edriil .

Mountaln gomte sppear o prefer high elevatlen alpise ranges, centalning & Liey £
{Bebere 1972} and associaced escape terrvain. where they occar. P tg high quality forage

Hinter Eamge ODistribugicn

Preliminary fnvescigation of conscal moustaim goat winger range indicstos chat goats wiater
From sea level (alosg che chemnela) to shout 1. 371.5 m (2,500 £) elevation in side drainages such
an Scanton Creek. The majority of the coastal wincer ranges appenTt ©o cccur on mouth alopea from
about M6be m (1,200+ £) to 1.372.3 = {4,300 £) in elevation. Grounmd inspection of several ranges
indicated that chey are charsctevized by & mature canopy (often Douglas £ir) everbanging a stesp
Bloff area. Thé majority of goat mdvessnt occirs along the tofi of the bluff: however, scwvsmane
babween winfer ranges appears cestricted (track countm).

Coastal snow condicions are harsh. Gost wiscer ranges teceive excessive snow which 1s heavily
packed dus co che high warer contemc. This siguation makes most or all of the ground vegecation
unsvailabls for much of che winter. Within sppromisacely 30 = 30 im of cha ocgan, Sountain paska,
talus slopes snd rock foces remsin covered by o desp snow pack for che entire winter. Bevond
M o= 30 km of the ocean amd at higher slevacions (1,830 m3 6.0004 £} anow le cemcswad fros
mountain tops sod rock aress by viod sod moumgaln goats are seen to Wioter af these high elevatlona.
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Characrariscic goar wincor ranges predominace many of che block & draioages. occar in soder=
ation ilm the block N deslnages and are scarce In block A drainages, wichin che sleavaricoal class
105 m (1,000 £) above che vatercourss fo 1,525 m (5,000 £3, of the coast, Alchough guantiative
gevidence im lsching, ic appenrs that the lover elevacios, "U" shaped walleys of =ouncain Bilocks &
and 3 may provide lass asrvere snov and EespeTacure regimes than do che highar alovacion scuncain
block © drainages.

In the East Kootenay, sosnfaln goats often winter on seev frow cidge topa (2,035+ mi 7.00F [
elevation} and sountein peaks snd in cthe Englesarn sproce-subalpine fir hiogeoclimaric zooe
(1, 52%=2 135 m; 5.000=7 000 f elevncion) (pera. obaarv., Fhalpa !_:_E- 1976} on mouch anpects.
In the Okanagan portion (south dentral) of the lagerior of British Colimbia they appear to vinter
ar approximacely 915-1.3130 m L(3.000-4,000 £} elevacion in the upper pomdercea pine and lower
Douglas fir (Erajina 1965) biogeoclimaciz zooe (pars ohwary.).

Fiend Habite

Few, LI amy, stislies have docusented food habits of cosstal seusitaln goats. and semsomal
food habits studies of goats in Aricish Colombis ars lacking complecely. Howewar, Encky
Houncain goat food hahdce have heen docesented by ssveral workers from che southern te the
sarthern sntremities of ite ronge. Tiwse sivdies indicote that the susser food habics of the goat
are largely compoped of grampes. »edgpey and forks (Foas 1981. Kerr 1985, Hislforvd 1971, Wuek 1971).
Tha associated wincer food habics appear to comsist mainly of browse species with lesser amcunts of
herbacsous material accurring in the diet (Eerr 1963, Ruck 1972, Bramdhapg 19551,

This food habie Informatiom Ls prelimimary and of lisited valoe dos ro the semil sssple sizeg
howeyer, ir doas indicace a difference in eusser food habice of cosastal and Incerler sounfain
goats (Tables 2 and ).

Table 1. Estizaced summer food habite of five sountaln goats in the Fanc Eooremay region of
Bricinh Columbia.

Animnl frannes I Browsa T Forba X Trace Spocian
adule Female 1.5 38,48 - Rock, Fir Nasdles
Adult Female 95.0 2.0 - - - = -

Adule Famala BR.0O 12.0 - - -
¥oarling Hale i3 6.8 - = Fir Wesdlen,

Groussharey
Adulc Male a0 5.0 6.0 -
hvarags TI. 86 a. RY 120

Coacw of the Mocky Moumeain regien of Brivish Celumbis appear oo uedlize approxisataly 74
percent granded and sedgen (Auguat — Septeshiér sample) and only I3 percomt bhrowvss apecles
(Table 2}, while coastal goats ubllize about 33 peccent shrubs and aaly 23 peccent graases mnd
sidges (Aagust sample) (Table 33.

In mddition to a comparisem of food habics betwsen coxscal and incerior soantains guat popi=
Latlone, sualicy of the sumeer diet of cosstal goats can be compared to that of East Kootemay
mountain sheep populacions (Hebert 1973). Hebert (1973} werablished regression squacioms for
sigratery mouncaln mhedp populacions (capeiva) vhich relats fecal nlccogen valoas co crudes pracein
incake 48 an Lndex of animal <onditdion. Iniztial collectlona of goat Fecal samplea in wessit
(Auguat] and late winear (April) produced valusa slsllar to thess for sountaln shedp on alpine
and winter range dietn, respectively (Table 4). The crude proceln values of the feed were
extablished from the regression ¥ = - 8400 & 1.0% x #4. .38 p = G008 ueing crude procein valuss
of the fecal sample am x. The Aogusr valuss for seuncain gosacs are only alighcly M'ih“' than Choas
for caprive hirhorn shesp on satural alpine range forsge. This difference could be aceributed to
selectivity by froe ranging smintein goats. Similarly, the April values for mooncain goace and
captive sountain cheep are comparable smd justg below the protein mailntenance values sptablished by
Habgre (1973). Casavay and feiser (2974) decarzined fscal nitrogen valuem of 1.7 - 1.8 percant
(11 parceat crude procain) for Dall ahewp collected in April in Alaaka.

Bamad on this prelisioary Informacion future work will eoteil simelconeous colleccion of
seasonal fecal samplen from souncain blocks &, ® and € in order to relace differences In procoin
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imzaks to productivicy. rerruitment and densiicy.

Table 3. FarlsaCed ssssay food habits of oo ssuncadin goats from coastal Aricish Colu=bia.

T R | | G S—

ol e Bocur=
Sample  Sex  ARe @i} Planz Spacies rence Ehrubs _ Cranses Forbs
1 F E.5 k50 Yaccinlum app. (2 mpp.d &L.L
Lomicers wtaheonis 163
Casniops sercsosisoa .2
Phylladace 1fla A
fnidenciflable leaves L. 8.5

Granses &b grass=1ike spp. 2.9
[FII!H.EI. Bp.; CATEN Sp.,

Lamila waped 29
Amica Latifolis 15.0
Ffors {unldencifishle o
FEns) -
Pedicularis racescss 2
Lusthesa pocktinata |
Houw & 18.%
2 M 5.5 L] Waccinfus (3 wpp:) AT.0
tnidemntifiahle loaves 5.1
Cassiope merténslans Lalb
Fhiyl lodoss Lif 47,7
Cranses & grass-1lke spp. 13.9
et g s 23.9
Armica latifolis 4.0
loethkes pectinata 8.1
Pédiculayis ricemods 2:5
Forn {unidemciffiablae co
gefual T.5
Maga o 8.5
TOTAL (average):
Thrute 33.10
Grassen 2380
Farcbn 3.5%

Bamnlty

berarmination of ssuntaln goat density has not been accomplished, with the exceprisa
of that by Hielford (1971}, Difficulties mswocisted with soumcaln gaot iovencorlas on both mussar
and vinter range and che lack of nowledge coscarming sovamsnt and migration patterna, have pra-
eludead ehe use of this scatistic. Data collected in coastal Brivish Calumbla ducving 1974 and 197h
allowed caléulation of deasity by saterahed asd by elrvatiomal class corresponding co gensral
summar aml winter ronge distribution (Table 5) but oot by specific habies weilfzed wichis sach
elevatlonal clans.

Wirhin che cosaral scwly srea, the land aren bBelew 103 w (1,000 §) elevarion skove tha
civerbed declines from 19 percent in block A wotersbeds which are generally “U" shaped to 3.1
peTeant in block C warersheds which are generally "V™ ghaped, Concomitantly, the ares within
elavacional class 305 - 1.,52% = [1.000 - 5,000 ll?]ffrlch tncludes wincer habitar, declines from an



Table &, Feoal and miminal nltrogen valuss af sousncain goate a8 cospars] to those for =snincaia
skaep on kmmm dietw.

Amimal K X 4
uT Collection Fecal Fecal Crwde -4 i
ﬂruu.r Date fox ] Froteln Frocein Biminal Pumdmal
cF ] CF
Gaat BTE 1.52 2.0 11,81 .11 5.6k
Gaat BrTE 1.4b Z1.6 al.% il 1.0
ot 4y Th L-19 T.46 a.75
Migratocy
Sheap
Groaip Tk AT 1.86 17.% 17.37
36 &0 -85 5.6 &.85

avetage of 64.2 percent Iln blocks A and B te 8.5 percest ln block G, Howswer. the actual amount
of wincter habitat veilized waries conslderably ssong watersbeds within this elevacional class bot
genarally ipcreased from block A te € in samoclaclon wich che incresss in densaicy showm in Table 5.
Te date, it has nog besn poesible to complecely dalineate and map specific wister habltac ueilised
within the elevaiional clase 303 = 1,535 = for sach wetershed.

SummET & ia all block © wacaraheds ars cootinuous within sach warershed, are approximacaly
sizilar in biophvaical characteristics aml do not appear to ba limiting e necriglonal qualicy aed
quanit ity vequived for tion growth. The sumser density of the Xlinaklind River watecshed
reachos 2.4] goats par i@ (6.2 goacs par =i} when soeser rangs comprises only 131 parcenc of che
wataraled while sumser range denniriss of Scancon Cresk reach enly 182 gosts per k=™ (2.13 goats
per mi ) wivwn svssor range comprises §1.1 percent of the wmtershed. Therefore, the Stangon Croek
south slope wesssr ronges could accommpdape 129 EQats at Klinakiini Rk denpicies. This weuld
produce & vintering demsity of &.14 goace per km (15.90 goacs par =i’} on Scanton Creak wimcar
Fagge. Preaently, the.Rlinaklini River wintér rangs elevarional class concains o 0.50 gaats per
km, (5.43 goats per ml") bot does mot approach the hypathesized &.14 goats per k=’ (15.90 goats par
ml ). The quality and gquantity of actiml winter hablitar otilized is grester In the Stanton Cresk
wararahed cthan in che Elinaklini wacershed saod sccouencs for che locressed wincer denalcies when
summer ranges are slallar in biophyaical Sharacteriatica. Howsuvse, I.nlﬂ:l'fl:di.l’: winter habitar is
avallable o allow densities to approach 8,14 goate per ' (L5.9 goats per ml }. This inforsacion
indicates that susmar tanges are oot limicing apd that carrying capacicy within & vatersbed in
limized 5y tha sscunt of wviorer habicar available. This relationship i swapplifisd in tha
Framklin River draisage vhere the winter habicar upilized i likewise reduged and sumser rangs
denaliles are dramatleally reduced to .10 goats pér o™ (0,37 poacs per &8l ) altheugh avallable
mimner range coserises B%.4 percent of the watershed.

hn ndjscent drainsge, Block 0. iw ueed for compardson, and although the wincer renge clams
(305 = 1525 =) comprisas shout 70 parcent of cthe weacershed, {¢ doss nor concsin & high preporgion
of good winter range. Thue, cotal waterebed and simger range densicies are almilar to block B
figures: Summer rongs denwfitiem sre cowparable to soes block € draimages.

P the basla of total waterabed densifles. block C drainages rate one Eo four o denalty
(Table B}, block B rates five (a8 would Cacte-Atwaykellesse) and the low elevaticn, reundid valley
bottom drainages follow (block Al.

It ham besn decermined char seumranin goar densicies vary asong wacarsheds, based on phymical
parameters of the vatershed mnd on qualitative descriptions of thelr cosponent sumser amd winter

FANREN.
Oroup Siue
Group mire data has besn regulatly collectbed For sountals poat populations over many parts all

chedr range (Bramiborg 1933, Kerr 194%. Heberc 197, Cowan, pers. comm., Holroyd 1947, Kock 1973,
1978). There has been Lictle or no ssnegesene appllcacion of this rype of informacicn.
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fablé ¥, An estimatisn of sountain gosr dessicy ln Modghr Tnlet and Wakeman Sowdsd sccording to tha

araa of the cotal vatershed and selevationsl designacisns of winter and summer Taoge.

I of
Houm= Araa Hansity Danslity
tain Hatershed Elovation Aron T o Balow Mo, 1974 Ha, 1976
Block Group In Herera (S5q. ®m.} Ares 305 H Gomts  (Bqe Ema) Goabs (Sqe Kau)
A Macsiu Miver Matershed 214,70 +0
fallia Crask Jos-1313 130.3 101 28,7 3 k]
aws labe dlver 15215+ L.5% 1.2 1.93
f Ahnuhatl Miver e e shad 592.9 ML) <
Hills Crask J0¥=1325 L] 8.3 i I 1] 17 48 1
Gim=teHMynn Croek 1515= 105.7 17.4 .55 &5
& Elinaklind River Wateérshsd A6 i ]
1051525 05.8 02.5 5.0 13 « 50
1325+ 13.7 131 2.4l
Uomloa Creek Wararahed 118.3 o | « 3T
303-1335 18,5 5.8 16.5 H . L] 1.21
1325 #3:7 57.7 o il -
Htanton Cresk marerahad LiG.3 . ] - 30
J03~1535 ik 2.4 18. 3 13 « 53 i 1.3
1575 8h.5 58.7 A8 AL |
Sranton Creek Watershed ir.5 sad
(Sauth Ampece 303=1324 1.0 24,0 A Al .10
dnly) 1335+ L -] 6l =]
reanklin River abersled 272.5 0%
J05-1%25 0.5 7=5 31 25 .22
132%% 281.7 B69.4 10
o -ALED Creal Uaterahed J33.8 07
howavzallisssas A0A=13Z3 133.6 T0.4 % i
Grees 1525+ 9.7 4.9 14.% v 4
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Table &, I=porcance of the watershad based on dessify.

Faterahgd Order
Area Humber Density by
Hatersbed (5g. Km.} Yaur Goate (%q. F=.) Dennlty
1974 28 «25
Teodoo Cresi 110.3 1978 . 5 33 3
Elfnakliml Eiver 104.6 1974 13 | 1
Franklln River 2.5 1974 25 0% &
fcancon Creei 1546.9 1976 L «30 i
film Croak
Hille Crenk
MeMynn Creak
Ahmuhatl River 02.9 1976 &8 el | 5
HMaguiu River
dallis Craoak
Ewalate Blwer 21&8.7 L97E g 02 &
Catta Crech
htwavikel lessos
Craak 332.8 L978 ah Lk 3

A comparison of mountain goat information from cosstal Bricviah Columbia, che East Kootenay
and soreEbarm Briciah Colushis (Foster 197T6) indientes that group aies and the propoartion of family
Frmipe bo total groups may relate Eo the produckivley of the ecotype. In addition. group slse
sppears o relare to che winrer range type fround in the three regions snd especially to the soow
condiciohs of sach area.

e relacionehlip of social orgsnization o productcivicy indicates that bleck C drsinages of
copstal Bricish Columbla have low prodectivicy (13.9 pevcenc Kide) mssocisced wich a reduced group
aige of 1.62 (Tabla 7) and a low propercion of Family groups (19.8 peveenc). In the Eame
Eootenay, higher produectivity (21.3 percent kida] 1s anscclated with & larger growp salse of 2.29
(2.7% AF aggregations are {ocluded) and a highar propoctlon of Family groupa (34 parcenst].

Similar relscicnahips botwmen produoctivicy and social organdzacion from other areas of tha
Egcky Housgtalne cospare to those of che Easrc Kootesay., Kuek (1678} found char productivicy of
idaho moumtaln goat populations wvas 10,1 percont kide whem group siee approached 3.1 goate per
group while HBeolrveyd (1967) foumd an svarage group olzo of &.] goace amsocianced wich o produccivicy
af 13.7 pércent in Kootenay Haciomal Fark.

Thia relaticoship wich an itﬂtﬂl may alloner stracifiication of harvest I"Ittﬂ'l by watapabed
groups. Por exsmple. the low slevation block B watershads which are generally "0" shaped and
hinve mdlder wingera have s sverage group sizs of 1A% and comraim approxisscaly 31 percsnc
family groups in relstion to produceivicy of 16.7 percenc.

A comparivon af band mize frequuncy betwesn the coast and East Eootenay (Table &) imlicones
majer differencas in cha smaller group mizZes. Approximacely &7 percenc of che groups obsorved
on the conat wers aingle animals whersas ouly 19 percént of tha groupa ia the Eisc KooCemay wore
single animala. ALl group ales categorles above ong are Llarger For the Haal m:mr rﬂuh:ﬂml
than for the coastal populacion. There are alsor differences botween the alagle group category of
block £ {(6Y percent and chac of hlock & and B {60 percenc) of tha coast.

When aggregations are included in the Enst Koomenay group sizes the ssaller group siges
deciine slightly vhile the intersediate growp siees Llnccoeses sbove cthose of the Eaer Kootenay
gcoups withoot sggregaticas,

With the exception of ©wd groups che largeat group ddes on the coaat is alx animals. s Ehe
East Eootenay thers I8 a represmatative susber of groaps from aly to nine.

Productivity

The ascablisksent of productivicy and cecruicmant rates should be prareguisice o devalopesn:
af harvedr rares and harvesr reglesn. A comparisan g0 asuthearn Oriciah Colushis scotypes indicates
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Tabla 7. A cowpurison of group wiszs bercwesn chs Rocky “ountains and che Coascal Yoaotaios ansd
withis mouncain blocks of the Coastal Houncains in Sricish Colishin.

Fumbar
AVeTage
Mountain SErvay Adult Family Group
Aren Block face GBroups Grosipa Grouips Goata Sles
ﬁw Cr.
nakliini A,
Frankids K. [ 1974 106 85 i gl 1. 70
Stantam Cr.
"“""“"II[“:; a ¢ 1975 ’ 7 : 15 166
Elimaklini R.
SAmSLon CF. [ 1975 2 19 .| X0 135
Bondoa Cr. - 1976 B 5 b | Pl 2.50
feamecom Cr, c LT 7 i1 | L4 1.42
TOTAL OR AVERAGE 172 118 14 290 L.69
Ahouhati B.
Hilla Cr.
Him fr. | | 1976 2h 18 B LT 1.85
Glacier Ray
Hataiu R.
‘Gallis Cr. & 1976 ] i 1 & 1.3
Kualate H.
Sakesan F. B 1976 13 ] & 2& 1.8%
TOTAL OR AVERACE il % 13 76 1.81
Haptelu A,
Sallis Cr.
Ewalate R. Ay By B Apeil 18 16 2 a2 l.22
Ahmuhagi . 197h
Franklin M.
East Ecotemay Purcell 1965= 49 165 Ak 564 .19
lackisn ETF
East Koolanay=® Parcall 1965 07 ) L1 1 a4.75
Rockies &7

b = fmicced ome aggregaciom
#4 = Included sggregacions

(Teble ¥) that vecruit=enc of comstal goat populstions im L) percentage pointe lower tham thag for
che Dkanagam (scuth cencrall Bur oaly 1.3 percescage poincs lower tham for cha Easc Kootsnay scudy
area. Simllarly produccivicy for the coascal area ia 7.4 parcencage polnts lovar than char for che
East Eoabenay.

In the Bocky Hoonrafn chain. the Esst Epotenay results are sdmilar to the Willsore Wildermess
apes of Albsrca (Hall, pera. comm. ) and Idabo (Euck 19786) buc produccivicy is 12.4 apd recrulcsent
IL.5 parcancage poinca lower than chat found by Bolrowd (1967) for an unhunced populazion im
Konteray Matlonal Park. However, dus to the natere of the rasge In the Park, famlly groups =sap be
more vizible than males or selitary (emales.

Conaldering the difficulElen asmoclated wicth aacablishing aex racios in meuntain goat pepula-
ticne Ib 8 presently sore appcoprials Lo compare prodectivicy and recultment figurea by ratios
baged on 100 sdults. The East Eootenay and Willmore datn collected slong the Rocky Mountafn chain
are comparable (39.8, $.5, amd 31.0, Q3.4, respectively) and appresisately twice aa high as those
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Takle ¥, Feequoney distelbation of ssmtals goal grosp slees in the Bocky Hoostalns and elthin Ceastal Mowntaln blocks of Redtlsh Coleshis.

Hnmd Slse Fregiency Pefronl s—-

Momitsle Survey
Aven Block Yoar i 2 3 A 5 b 7 8 W 10
Boodoo Cr.
il e 1975 - 1976 fisye o (1t () ™ 3 e )
ity 56,9 18.0 6. ALl 1.7 1.7 0.6 0.8
Motsiu &
Ballie Cr.
e S, 1976 (22) (8) o (3 n
Mikienan 9.5 2.6 8.1 5.1 3.7
Sim Cr.
Glacier Bay
Wnkeman fi.
Kant Kaatemay Pareell 1983 - 1967 (98) (80) €31 (13 %) 18 @ 53 i
Bockisn 9.4 32.1 124 5.0 3.4 3.7 0.8 0.8 1.8
East Esotenayss Pureell 1963 - 1967 (73) (32) €30 (15) (i) (%) o) (TORC ()
Sochies 5.1 .1 15.5 7.2 5.4 8 2.9 19 2.9

* Hushor of groups
B Tneludes aperegatbionn.



Takle %, A comparisop of wex and sge rotios between seglonm in Aritish Colsshia aed wlthin Coantal Houmtala blocks.

Teataie & v Tatal = e Rl b mass PRrcepl ——= "un“._-h ““.H “.H!q .".m.lﬂ..._._
Ares Block lane Gance Hale Female Uold. Trl. Ed b, Tri. Kld ad, ad. Femils  Fasale
Magmlin E.
Sallle ©r. s 197h 5
Nemlnta K.
Abonbotl B,
iEl1ls Or. i 197h L1 5 o F ] ] a .7 &2 16T 1 .3 L 10.5
‘Bim Or. 1%y AL LY
ety T [ 1974 1R -— - T - F 4 2.8 —— 1.2 1.7 _— 5.6 _—
(1) L5 R
1978 15 2 11 15 1 f A 2.9 1.1 . 1.6 410 7.2
{14) 414}
Kl Inaklind R c 1974 &2 Ek: B 57 1 Y BT.0 L4 116 131 1.7 6.7 2.3
(Famt & Wentl {30 4 3
Franklia A.
Crewlcs Er. c 1974 a3 F I i1 | ] 5 e .8 119 15,1 5.7 vk 1E.1
Flamurs Cr. {171 {118}
Stantsn Cr, c 1074 an 2 [ n 2 1 L K1 2.1 10,7 .2 .8 15,3
14 {141
1978 ik " 1% -— -- L1} Bl .4 —==  |1.&6 15.8 _— LB memw
TOTAL OR AVERNIE b | % (N L] El.7T L 13.9 17.1 5.4 .0 1.7
= L 8LOCK
R =T a L% % - 1 8 - 5 0.2 == M. I -—— 0.0 ——
{9 1100
Eamt Eoafenay®® 1 d=hF S Tk 16% - 11 (i | T.a . 0.3 TIWA 9.5 13.3 238
(184} {285) iY.5 13.7
Clnara gnn May 157k L - — 5T 12 - EY .0 17.4 ——— m— 1.1 ——— 1,5
(28] %)
Wi L i masre TR-15 L kTS L] 1%0 Ay T a5 &3.7 g.h PP 1L.0 12.4
(298} {299} fil .9 4.1

A4 30 Sew Maplo Nased en 1976 Stanted Creck Sreey.

EaMa s - Female Batls - |47,.9/000
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collected in block © drainages (17.1 and 5.4, respeciively) of the coastal msustainn. Housvar, the
secrultment (igure for thie Okanagan {(21.1 yearlimge per 100 adeloe) ls approximacely four tises
greatar than that for the coast and twice aw great as that for the Eeast Koocenay ares of Sricish
Columbia. Thisa say result from ailder viccera. bacter wintering conditions in gpemeval and lack of
hunting presaure [(closed Asason] and husan harasasent.

A 50350 sdult sex ratic wam astablisbad In tha Staston Créek dralsagh [(Table F) and wan sadd
to calculare kid and yearling racios for every 100 fesmales in the remaining coastal drainages.
Sufficient animale wvere Idencifisd {n the Essz Eopremay ground surveys to escablish an adulc sex
racio of 147.5 maies per 100 femalew. By comparison, (Table §) chere uere approvisicely twice an
pany kids =nd yearlisges par 100 fonmew Ln the East Eoobenay population ae in the coastal pomilation.

IF the Ease Keocenay populacion concalned a 30:50 sex rario,. thare would ba 2% percent mara
kids and 28 perceal sore rulll.n-.;l for every 100 femalea. as compared to the coastal goat popula—
tlon. Similacly. 1f the Willmore population contaloed a 30:30 adult sex ratic. the productiwily
and recruirssnr raciom woold be approximacely dooble chose of the coast. A& basis for cosparcison
of prodwccivicy and recrulrsent ratios per 100 fesales susc depend on sacablishsent of accuraca
sex rALios among adulgs.

In order to adequatily asasen populatisn acarus, it is neceusary to relate ses amd agoe ratloa
obtained from survey Informacion. fo harvest aml natucal sortallty ratea for tha sase lamid uait.
fnforrunately, che reo sysce=s of dats collection have pob been tied to the same land mic for
meat, IFf seg all, of Brigish Colusbls. In sddicion, the Bricish Colusbls bunter quescioapaire
requested mnters te locate thelr kill to the neaorest watershed, landmark or post of floce. The
poit offize designacicn im completely insdequate ms these goat kills connot be allocated o a
spacific wacarahad. It is not knowm what porcicn of cha sampla is losc becauss of chia aysces of
loeatiom.

Hunter harvest Information ls pacticulerly fspoctant for sountsls goat ssiagesent, becauss
sex caregories are difficulc co ascertadn in rhe field ewcepr by an experisoced ohssrver, and age
catagories are leposeible to differengiate shove the pearling age clase. Tn sddivion, che grest
disparity In productivity and especilally recrultmest rtates for Sritish Columbia spustaln goat eco=
typan ecessitaces that morcalicy rates ba sonicored and ba im propertiom to cecrultmsnc. Orasacic
declinea have cccurted in che goat popsilaciona of che Okamagan (Bricish Columbia Tish and Wildlife
records 1976); the Bant Kootenay (Phelps et al. 1976} and Alberta [(Quasdvlieg et al. L9713} when
these erlterla have il been conaldered.

Tofortunarely, Bricish Colushis regulacioos, season lengths and bag limdcs were consistent forc
sl of the Province aml azcessively |iberal.

Recruicment raten of coamtal goar populsclons are exceprlonally lew (4.4 percent vearlimgs).
indicating chat cha grovih race of the population weuld bha sxcresaly senaicive to cha fars of che
sortality curve amd to the effects of hunter harvest oo the integricy of the fasily &roups,
Conaidering tha Lnability of hunmtern to diffecentiate sex and sge categories. it In suggested that
hinter harvest sboald be no more cthan & percent of tha total population or lexs than 5 percenc of
the adiule population. An sn exasple, & maxissis of nine snisals could be hareesced Erom che L9746
sueveved coastal population of 203 mountaln goats (179 adulee), velng & erude level of knouledge
gf population scructurs and aswosing natural sorrality was inslgnificant. Enem canses of satural
mortalicy fncluds smowalides, falling amd wolf and cougar predacion mll of which =ay ascounc faor
1 percent of tha adult mortalicy (abeve yedrlisg clama). Tharafora, ealy five anisals remain to ba
taken by Buntér harveat. 0f matural sartality scofunts for 4 porcent, then only tve animals resain
for lminter harveat.

Matural sortality in coamtal goat populaticons may occur at a constant tate from age 1.% to
10 = 15 or he comconcrared {n che oldeor age closmes. 1If female and male sorcalicy occure ac a
conatant rate from mge L,5; potential productiviey (3.5 = 105 ]'Iltl:l wgald be reduced as wmald
tha avallabilicy of ceophy malen. [f femals and male nacural sortalizy is concemtraced in che
oldeat age classes (10 - 1% yearal. the avallabilicy of crophy males would be higher and the ispac:
on prodisction and rate of growth of the population would be ledsesed. Is elthér case, the reésoval
of potentially productive Females by bacrest say lower productivity ssl cectultaant through dla-
rupcion of the femlly group. If coastal goat populacions are saintalning themaelves at someviat
ptacic lavels. che form of che sorcalicy curve may be relacively insignificanc conmldering the low
recrultment, snd thecofope, cthe low sacoral sorcalicy. Im sdther syscem, huscdr harvest showld be
concentented Lo the oldest male age clasees (althoogh not possible under current gegulacions) if
compEnsatory sorcalicy I fnvelved.

According &0 growp slee charactstlatles (Table 71 and wister range descriptions, the lategrity
of the femily groop appears to be an {sportant consideration In sailntenance of recroltment to the
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paplatlen, If déominait (esales ia the family group are resoved during the fall bumging seanonm, iE
im possible thar wincer survival of syearlings and kids may be lowered. especlally woder the harcal.
rencriccive comscal condicions.

Mvailable data (Table 10} suggest cthet both recruiteent amd productivicy may decline vhen
hunting pressure shifce from Light to hewvry. The obeerved male and fesale vatio shifes fres
156 per [00 5 0% par LOO females in responss ta husmcer harvest. Since che ratls changas by a
factar of L. ths rapde of kida per 100 sdults resaima approximacely #qual. Tha propartion of malen
In the population declipes about 10 pevcestage palats while the {emale ssgasnt appeats te lncreass
aboat 20 percencage polnts. However. productivicy declines 37 percent and recrudtment 33 parcent
in response o an increass in mcer harvesc. 8 resolrcanc change in populaciom scructure amd a
poasilile realigmesent ln use of winger habicsr., Onforfunacely, sccurace harvesr daca ace lacking
for thess spacific arsas and for & eufficlont Eise poricd to sllow sdsedssent of the relationship.

Amnlywis =f the East Koocenay humcer harvesc daca fpom 1953 - 1988, inclumive, (Fhalpa ac al.
197%) suggesced chac 118 males wete harveated for every 100 fsmales, with an average yearly
harveat af 18] smimsls. Concomitantly, averagpe age of the haresated anisals declined with tise
and a8 the pagulation declioed. Thase Cigores indicate thet sufficlent pocentially prodoectiva
fumales were extrocted esch year to produce & negative sffect on the popalacion chrowgh changes in
produccivicy snd dismuprion of family groupe (recruicesnc). The inforsstiom in Table 10 SEppaTEa
thin contencion; howsver, it should be fested experimentally through resoval of dominant {emales
of by closer lamd wnit alignment of imwentory and harvest Information,

On tha bamis of low recrultmsnt rares. tha leabilicy of huntérs to sax and age Individuils
of & goat population and a slplses I percent natural sortality rata. LE Is uueatiossble that
miistwr harveat can be considered compenastory sven in the sost generous sunse.

It has bewen astimated recontly that there are approximately 9.400 (eaxisus) scuatils goatn in
Region & {Essc ond Wesc Ecotenay) bamed om subjective desslty sdfimatés (Rleser 1577). I the
populscion conslnced. (Table %) of 21 percent kids {1,974 kids}, 7 percect yearlings (653 yearlings)
anil 71 percent abuldes (5,768 adulcs, regardless of sex raclo) the basic recroicosct can ba cos-
pared to the avevage amnual harvest. The post=huntisg densiry sacisace (Blower 1577} is undoubredly
balow the populacicn wveilable ducing the peatk bharvest of the 1960'a. Therafogs, if the
populacion vas arbicrarily increased by 30 percemt {L4,100), harvest and recrulfseiE can be cos—
pared Eo giva a ranga of poamible pepulacion trends. These calculaiioms are conservacive in that
thiy ansumds harveat was discribuced avenly throughout che pepulacion, A8 showm hy Phelps ot al.
{1976) hunter hacvest was cascemirabed by watérahed with tima.

in order to formmlate & harvest=recruitecnt relationship for the Esst Hootenay papilaclom
a recrultment rare of 7 percent of the total population is suftable, rather than the ratlo of
3.5 yearlings per 100 sduics, aince yeariimgs foresd a porcion of the harvesc. Concomicantly.
approxi=ately 650 sountain goots per year (Losluding both sexes and all age clasasa) wers harvesced
in Baglon & (Hunter sasple. Ericish Colusbis Fish and Wildlife Branch).

Ag T pereent recrTulfment, IBI‘I‘FHL’HEIL‘F 520 animals could Ba harvesced PET Year. from a
population of 9.400 mmisals. Therefore, about L6 anisals per Year vare harvested in excens af
the pomsibls recrulcsent race of T paccent.

Since Fhelps ot al. (1976} have showm char (edividusl wacersheds or arsas were harvested
intenuively over short puriods of cise, the harvear effecr sbove recruliment incresnen. 1 heavy
Busting pressucs cem reduce boch productivity end recruiteent (33 percent) (Table 100 (6 sddiclos
o bunter harvest., 4t 48 obvicus why populscions in specific vatersheds crashed afcer tve (0 Lhres
yaars of mmnting.

If eha ¢ﬂ.‘:ml papulation wan 16,000 animals and 21 parcamt were kids (2,960 kida), the
fiarvent. based on recruitesnt. could be approximately 773 onimals (ar 7 parcent recrultment) which
would be about 95 animals above the sctual harwest tate of 650 anlmale. Hewiver, a8 poteatially
produccive females amnd yearliogs were being harvested. an evenly disgtributed harvest would soon
outstrip recrultsent. An ingendive harvest by wacerahed (che affeccs of heavy honcing presaurs)
womild Leorease Ehe populacion decline accerdingly.

There Ln smpecularicn thac harvesc of sdult ami=sls. especimlly males; could sti=msisce greacer
productivity in soumtais goat populations. There are a variscy of Isctors which provens chis

froa happealngi

(1) ape and nex clamsens sre (ndiatinguisbable for sosr Munters)

{7} distribocion of hmcer barvest 1s difficule and expense to control:

{3} resowal of porencislly productive females disrupra family groups snd redoces produceiwvity;

{4) wluter tange discribufion, eapecially oo the coast fndlecates chat removal of adult males
and fesalss =ay not allew ucilizscion of chat range by other animals in sowt wincers.
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snalynis of inwencory and harvest scatistics has Endicates that régulations and harvest
régimen munt differ aceording to the scocype, thar tradicional biological reasoning for other
species mugt be discarded in relation to goat blology, cthat population stimulation through rescval
of adulc anizals =ay not be viable at chis tiow. that the role mpd imcegricy of the family group
sust b# researched mare thoroughly sad chat experiments]l manipulacion of populacisas sust talke
place in arder fo betber wideratand the effects of hontér harvest oo sduntain goat populaticna.

llabicat Procection

In Briciah Colusbia few activiciss sre decrissntal fo smincals goar sesemr ranges. Howwver,
rertain East Kovtemay and northesstern British Columbia goat sumser ranges are boing destroyed by
strip miping for zoal. Eacrasmment. associsced wicth scrip sinimg operacions, and curTencly
regulaced and unregulaced huncing accivicy ofcen prodiuce datrimsncal impastd &n goat populaciond.
AE present, this is not an impartant conmideration in such of Ehe coadt mountain Tange.

Timber harvest activitles In the East Eootenay and coastal regloms of British Columbis cam
afren produce decrimental effeccs on goar winter ranges. In oost areas of sooch coastal Briciah
Colushis logging per e doss not peduce goar winter ranges becasues logging sccies U restricted
by che steepness af the wvalley and oumber of mlufiu paralleling the valley Elooe.

Rowever. upon Eermimation of logwing below tha bluffa soat areas are aladh burssid to Feseve
debris snd redoce the (ire bagard. Oeen, alash [ives eacaps and {ringe mitn goat winter renges
above the bluffs, destroying the snow shedding cancpy snd the ground forsge.

Peorscrion of coascal ssuarain goac wisger ranges entalls correct placessnt of rosds and

curting blocks asway from goat ranges vhere scoesd in poswible and comtrel of post-logging
activicies.

In the East Kootenay. lomging P#f &¢ can JeAtToY g0t Vintar Tanged on atesp bluff areas in
the mubalping sprice-fir biogece lisatic mone. Slash bisrning da aor prevalest smd Oflnge barn
deon not wsually cccur {n high enough fomguency fo affect goat rangas. Extenaive sccess often
promotes overbunting. especlally where ioventory data, regulations sod designatfon of humter k411
in insdequate to monftor che situscion.

Im erder to protect these renges and associated pepulations. wintering populacions =uar 5e
idengifigd chrough merial surveys, ground counte or chrough concencracion of pallet proups. In
sddicion, sumsar suveys will allew asnsessent of rocal numbars par area and aasesansnt of
priovities during probfection of Wincér ranges.

Zalt Licks

apalynis of salr lick saperial and acodies describing lick use by several species of
wngulates (Carbyn 1573, Heberz 1967, Dalke wc sl. 1985, Jordon gt ml, 1973} hawve been undercaiken
in interier sreas of NHorch Assrics for many years. Therte sre fev iascances whare natural sale
licks mave besn foend sdjacent to sale water (Hobert 1967, Haimer, pers. coem.). Durlog the 1974
aeTial survey im Kalght lalet a salt lick vad discovered on the laterial scraine of & receding
glagler In Stembon Creek, spproximately eight siles from salt weter. The ares containing the lick
in mainly composed of quartz diorite sscerial.

Early Llovestigagors (Stocketad 1933, f=ich 1934} found that sodium compomdu, evpeciaily sodium
bicerbonate. were preforred by big game spi=aie. Ocher workers axmmined licks for chair chemizal
contene and supgesced that sodlom coempounds vere promiment in most Licks and appeared to be the
sourca of accracsion fo big geme (Kalghet and Hudge 1967, Beach 1942). Hecent work (Hesks and
Kirkpagrich 1976, Blair-West at al. 1968, Heberr and GCownn 19710 provides physiological svidemscs
that scdium {s thi prisary source of attractlon. Jordam of al. (1973) segpested that sodiue may
e a limltlng factor In lale Boyale soone and abttempted to caléulate the sodiea bmlance. Motlng
the lack of sodium In most plant species. except some aguatics, they postulate that sodius halance
in soose {w aided by mineralired storage in hord rissue and aubscitulon of potaasium For eodlum
in saliva, and thirefore, In rumen (luid. This has recently been guestioned by Weeks and
Eirkparrick (1¥76).

Devalopaent of a concaptual model Im required oo dlaplay che physical and chemical davarsinanta of
podlus balance [Fig. 20 It bas been determisned that sodius values of alpline and winter range
wigatal los evallable te sountals goata In the Basi Eoolbenay are extresely low (Habett and Cowan
1971} andd that sodius probably secwes Dittle or oo functlon in soai plant species (Lehrc 1941,
larmer snd Beone 1945, Epstedin 1972). Uowever. certain coastal forage species ﬂ'-r_n.i.usﬂ,

Ruben, Oplopanax) may comcain 100 = 900 ppe sediewm while plenc species growing is or pear sespage
sites may contain 1,000 - 8,000 ppe scdive (Klisks 1974).
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Plgure 2. A phralical and cheslcal sechaniss [or cagulatlon of sedies baliasees la sduftaln Loats.

Bale Lick soll mamples For the East Footenay rangs frosm 104 ppm to 138 ppm in high snd lew
Licking olten, respsctively. Thus, che sodius incske svailable to wild ungulates may be
exbremely low with the sxceprion of sces cosstal vegotation amd certain high licking sites.
Comparison of che imcerior and cosstal wale licks ipdicaces Ehat chamical content alené say wok
be sufficient o prevent & negative podium balapce. Thus, postulation of & phvefcsl sechaniss
wae necEssaty to explain cencrel of sodium balance.

Fraae [(1958) desonatraced that sodlus Jdepletion Lo cactle could resulc frasm excessive sod Lum
loas in the [ecal saterial duriog an Increased race of pammags in che spring, Experisencal work
with East Kootemsy mountain gosts indicaces sn lncressed rate of sodius less (an increass from
140 to 00 ppa) during a potencial increased vace of passage vhen wincer rangs foraga wvas changed
to succullent spring forsge. Fecal waterisl wee collected mear tha coastal salt lick In 1976 from
gosts urilizing vinter range fornge (hard fibrous pellets) (77 ppm sodfusd and from thome utilizing
new growth forage (194 ppm sodin). The etmilaricy in sodius veluss betwesn reglons whils goacs
are utilizing succullent forage may isdicacte ailsilaricies lo the physiological process. [t is
Likely that much of the sodium loas sccurs when salivary sodios (3,900 ppel (E=sith and Aines
1959) 1s veseved dhirlng the lncreased race of pammage.

It would appear that the sym of potencial sodium loey (milk - 1,140 ppa; hari — $00 ppm
(Franzmann and Armesom 197431 ueine = 13=-29 ppa (Wesks and Eirkpateiek 19761 srganie fecal
pellecs = 300) during the spring snd sarly susser ssasons cannot be counterbalanced by the
avgllable sodium in the soll spd vagacaclas.

Thus. the chimical procens canmot saiataln sedium halance.

Houswer, Lf sallvary sodium coneribuces to sodium loss during incressed rate of passage, then
# teduction In that rate of passage, regardiess of the chemical content of eithar sell ar vegeba-
tlon. sould reduce sodium depleciom through am incressed rate of abeoepeion (Figure. 2).

Thus, whem gosr fecal marerial containm 300 ppm vhen the anisal Ls wbillzing succulent
vegetarion it contalns omly 110 ppa when the animal is wiilizisg salt Lick sodl,

Lt can ba poatulaced that this syactes (salt 1lck oll) ceduces che rate of panAage at a Cime
whih ountaln goats are approachlisg o have teached negacive sodius balance. Therefore, as race

af passage Ia peduvewl, absorpilon of salivary sodium, eoil scdius end vegetation sedivs i3 incrasasd
amal Fecal sedius Lons i reduced.

The sodium balance concept in soons differs from that of mountalm gosts. Moose can obeain

more s0dius chrough thelr feed (1,000 - 9,000 pps in subewrped anl floating planca) and Less
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through their 1ick sateclal (2% ppal, It weuld sppear that balanss by chemical seans Lo =ard
pravalesc im moome than in {ocerior gomgss If sdnerallised storsge and potasslu= subatitution ang
functional syatess, borh could ba operative In gostws.

Discusalon and Conclusiona

The development of sanapesent systems for souncain gosr emwst depend upon the recognicios of
popilacion and habitst characterietide of sach ecotype. The establishmenty of produscivicy amd
recruigment races should be prerequisite to deveicpment of barvest cates and harvest regimes.

The praceading seguanca did pet sccur in Bricish Columdla for seuatals goar durisg che parisd
1950-1975 and cocurved anly infrequencly in adjeinizg States or Provincea. Harvesc syscema fov
goars, fnapituced wider traditional bilelogieal reansning appropriste to other speclesd, produced
dessatic declines in Bt Kookenay (Phelpa ef gl. 1996) and Oksnagen (Flab asul Wildlifa Bcanch
1976} goat populations. Sladlar harvest systess may now be affecting goat populations of northertn
fricish Colushia. Goat populacioms of cosscal spd incerior scotypes have sigmificantly different
produceivicy and recrultsent rares buy hawve besm subjected to standardised liberal senvons and bag
limite. Inm comjonciion with sn increass In sccess o incerlor populatloms, mevere declines
resaiced, Dpder similar regulacions, momc comstal goat populaticos were spared chrough limdced
accedl to tha coasral sainland.

Conmidaration of all forms of natural sortality indicates that bunter harvest in cosstal
popalacions wan probably additive racher chan cospanmarory. Excresely low recruicssnt races of
four to flve percent would likely allow decllines in sosr coastal goat populatices under exisring
levels of natural mortality and limited wmter harvest.

Similarly. che relazicnabhip of population estimaces By denmity caleulation, harvest cates
from the hunter sample and inventery information oo recruitesnt for the Last Koofendy arda
indicated rhat bunter harvesr excesded recruftesntc. Tn addicion, bunter harvest was copcentrared
by waterahed through time. ratber than dlstcibated svenly througbout the population; therefore.
harvest greatly excesded che estimated recruitssnc. Popularions were lowered sp substancially in
each warerehed thar recevery was scot possible excepr cvar loog time paricds. If Incenaive
mmting pressure reduces produclitivicy am recrulteent rates, then the bunter harvest experienced
in che Esat Foptenay wap furchar damagimg to che pepulacien.

Winter survéeys indlescs that ssentain godta inhabic wintar rangsa from dea lével bo about
L0720 m (6,500 1) elevatlon within 30 - 50 k= of the coant. Purther Lnland, goats can winter
al highet elevitlons where the solstore content of the soow Is teduced sid vhere wiod can cesoes
the snow, Preliminary analysis of goat sarvey data from the west amd east slopes of che coast
range {Forbes, pers. coms.) indicares thar produccivicy may be lower wirhis che narrew cosscal
band amd higher on rhe saer alopes.

Concomicancly. the small group wizes of che outer coamt (bleck C) meouncaims are asssciaced
wieh hareh and restrlctive wincer cooditioms, whereas ln the interior, larger group aizes are
asgociated With spow Free Bigh elevatlon vinter ranges ded leds vrestriétlive ancv conditlass of
tha subalpine sose. The lacge group aises of tha nocthern pepulations [average group aize: & =
Foster 1976} are sasociated wich extensive high elevarion soow fres areas and redeced arass of
subalpdna wpr fir wi TANgEEs .

Om the coase, &t lpase, susmer rasge group wize appesry £o be a funstion of the rowtrictive
pature of Eha winter rangs. Tha sajority of susser ctangs oo the const ls continuous, similar ta
thae of the Liae Kooténay. Therafors, it [a mor likely that the reduced group sdee s dérarsined
by sumssr range comlliions, The nesber of famlly groups. a3 well an Fesily group size may be
feibutel (f hardb winter conditlons reduce carcying capacity on Individusl ronges and restrict
productivity. This sboold tesult in & reduction of svermge group sire. The ssparacion of fes{ly
groups and single males amd Females sppessrs co concinue throughout che sasser.

Coavtal dacs indicates That susser range is unlikely co be limitieg. that & minisus of 10 -
13 percent of am area an susser range i adequace,. EBAC BOST De=maT TREges ATe underutilizad and
that wincer range denaizies ara dependent on specific habitar charsccoriscics rather than an an
#levarional clasa: The wtiliasntion and association of specifie vinter habifat eyped with the
integrlty of tha famlly group appears to be an laportant polnt In the saletenance of goat beide.
Qlearar deplction (quantificagion) of the specific chirscteristics and actual smcunt of winter
range utiiized wichin ssch mountain block will allow a more accurate estimafe of winter rangs
disreiburion and densirty (based on survoys of sumser popularlosse) and categorizscion of the
carrying copacity of waripus drainuges and souncain blocks.

A series of secondary faccors cam alss be considered during che managémsnt of scuntaln Zoacs,
Housitalm goat disteibution in the cosatal study area (4 partlally rélaced to geologlcsl formation.
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Within any geologleal group, however, both susmer and winter discribution in dependent on souch
aspucts. & cosparison of greéup slse betvesn the cosscal and interier scotypes indicates thap ic
may be relsred o productivity end say be wseful In determining harvest Tegisas. Tha Talaclsnahip
of adult e feslly groups may be especially isportant. For edasple. actusl nushérs of goats and
denuity wotimates for blocks A, B apd D wers coosiderably lower than for block C. yet LT appears
thar group wize and parcent family group infermation indicacves higher prodoccivity. Actoal
preducedvicy for chess lew elevation apd low demsity oreas ie higher and is supported by lowver
group slee frequescy of the aingle animal class. Daneity levels appear to be sontrolled by che
actual amount of winter habitac avallable wvhila produceiwity say be related co cha Jifferencas in
aoow type snd depthe, tempacatuce tegl=ea and forage avallabllity in aach sountais block. lavever,
che decer=inacion of group size mist be standardised ssong workars. To date, group alss Lnforma-—
cion has besn coliected seasonally, by physiographic wnilc amd by bshavieral characteristic, Thia
has produced dacs which is a combimacion of lndividusls, groups and aggregations and which haw had
lieela use for manapesent.

The fermation of graop elss im goacs cam ba & functiom of the sex vatle of che populatiom.
Hiles occur aa -l.“:ll anisals sore often thas Ffemales (family groupa), and charafora, the escab-
1ishment of group size celaticoaships with produeicivys snd wintér rangs cosditions cam b
nflusnced by sex racios. Thus, patc of the difference In growp slze between the coast [uahinted
populacions) amnd Easc Eoogensy (honced) may be acrriburced to che effect of hunciog oo che sex
racio. Similarly, within the East Eootenay ecocype, Holropd (1987) decermined a group size of
6.3 for goats in Koocenay Matiomal Park. This elevaced group size could be a funcclon of lack of
standardizacion durlsg dezerminacion of greups smd sggregoclons and the wabunted status of this
partleular population.

Hountaln goats im the East Kootenay sake exténalve ued of natural salt licke in the sarly
apring and musmer. A cosparison of wodlus valies of coastal and iaterior Lick solls odicated
char chwmicsl content alons wma probably inepfficfent to maiotadin sodimm balaoce. The sodium
content of squacic forape ucilized by soose wsd cercain brouss speciss possibly used by conscal
goats vhile on the winter range indicates that they could sepply & slgeable portion of cthe sodius
requiresents,  Howewer. physizal control, through the rate of passage has the potential to
regulace salivary scdium loas aod ald in the =alstenance of sodium balence.

The majoricy of accessible goat populaticns has besn Affeoted by an abundance of scceas and
Earvest pressure and & desarch of popularion and habitat inforsations Untll & sore cospleta
underacanding =f goat ecology is svailable sanagers should meinctain & conservacive sppeoach ba
sxtraction CAtEd.
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MISTORICAL PATTERNS OF MOUNTAIN GOAT HARVEST
1N SRITISH CoLuMBIAl
Sryan Hichard Foater

Bepartment of Animal Science
Faculry of Agriculours
Tha Daiversicy of Bricish foloshis
Vancouver, K. C. VAT 165

AbREragt: About B0 percent of the sountain goata ie Horth Amarica resids in British Columbla.
Hanagesent of Lhe specied la this Provines has developed ad & redult af the need far herd pro—
tectdom form orer=mting. A decline In guality of soustaln goat sport honting is discussed iy
refarance to the sale of licences. hbunter-dynamics sod catch-per-ailt-effort rrends. Mountaln
goac cag sales declined owver the period 1565 = 19753, alchough big geoe cag sales have {ocressed.
Opposing characteriscics of resident and mm=resident sounials gost huncers are discossed. The
nep-cesident Honter sxerie conetant amd groater time im the field to bag & sowntaln goat, Tesclting
inm higher success races Cham resident humters. The non-resident humter is less affected by
increanan in licemes faas or changes in che Bag limic. Hos-cesident memters weilize losger and
gulded hunting trips. enabling harvest of trophy males from relacively usexploiced populacican.
Tha age cospoaltlon of the morthern Briciah Colushis goat harvedt from 1969 to 1975 shown pro-
portionately sere younger <ohorta each year, Asalyses of soustaln goat catch=-per=unit=affort

[t = 0.9L) suggest resldent himter harvest has been closely related to sccess. Buring the 11 year
period 1%& = 1974 the percent of the total goat kill taken {n che southern Lalf of che Province
has declined from T4 parcenc to 33 parcenc. Analysses docusent cesporal and epacial pacrerns of
hunting pressurs and harvest of sewncain goats in Bricish Colesbia awer this period. Meny Come
Hanagement Areow have experimnced pomks iv moumcads goat huncer efforc and harvestc snd arve cow
declining. Azcesa appoars to Bove boen the primary cause far over-axploltation of maserous
ssuntain goat hatds within this Province. Contrary te past regulatory sethods, sbustaln goat
manageasit shauld be baded en emaller land units, dwch as watersheds.

Mouncain goars are on imporcant regouroe in Aritish Colushia, contributing in excess of
200,000 to the Provinde's annmal revenue from direct ecomomic game cegulstions (Beitish Columbia
Fish amd Wilditfe Branch 1978}, amd from miscellansous huncer cranspectatiss and sguipsent Fesms.
In terms of the asount of cecrwation (tha nusber of huneing daya) previded £6 resldenc big came
hntars, cha species ranks fifzh ssong chirtesn hig jame species in Briciah Colushia (Pearse and
Bowdan 1972). Addicbomally, British Colusbia (6 rated best L Morth Aserica for sountaln goat
trophy hunting (af least up to and iscluding che early 1960's), holding approximately 70 petcent
of the total recorded trophles [Baker 19%4). This has most likely resulted bacause approxi=matelw
B0 percent of all conrinental sountain goat papulacion exist wichin the Froviocs (Feres and
Eowdan 19721,

Currently, Induzerlal and wildlife Interests are foreims biologintn to maks critical decislionms
@t on {ncreasing rate sod often on non-sclencific bapes. To dace. repulncfion of Barvest Ban baan
the predominant seans of go=me mengpesent in Bricish Columbia. Detrimestal consequences of thia
typa af managessnt have been docusented [or mawntain goata in the Eooledsy réglon of sculbeasters
Eritlah Columbia (Fhelpa et al. 1973} and In western Alberta (Quasdv]icg gt al. L373).

li mupplamene commisting of himrorical mountain poar hunter effort, hasvest and succesn
pattarna Within sach doss HMasagesent Area la avallable froa the Britiah Columbls Flsh and Wildlife
Bramch, Parlinsent Bulldings, Vietorla, 8. C.
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A decline In gualicy of soomtals goot bunting (8 Belivved Eo have resulted [rom podt harvedst
regulatary méthodn [Pearse and Bowden 1972; FTomcar 1978a). Boch che qualicy of recreaciomal
axperisnce and the quantity of harveated animala are affeczed by the atatuer of iodividasl popu-
latdonn: The eevlogical chatacterintics of Ehis specles have rétarded proper sanagement by
liedzing application of koown maspling asthods for esstimsting population parsseisfs. Gredter
af figlency in scuntaln goac managessnt will require che svallability of bamelina Inforsation on

historic amd presest distributiops, and popilacion trends.

This paper exasings the fmplicacicos of altornacive patterne of regulatory sanagessnt om the
harvést and status of Britlah Columbia’as meuncaln goat ressarce. [t Lo Believed chat induecrial
drvelopaent and variability Lo sountain goat ecclogy necessitaces a lecalized appooach to mapage-
ment of the species within the Provinds. Bath realdent &nd snon-réaldént Buntats may ha've £o Ba

managnd on- separate hases.

1 thank the @ritish Coluabia Fish and Wildlife Branch for cheir comcribuclon of available
moustals goat dota for this Province. Acknouledgments ales go co che Unlversicy of Sricdsh
Colusbis Bislagical Dats Cantre for cheir sdvice and use of Che eguipment for data proceseing.
Floally, | exténd thanks to Dr. F. L. Bunnell, for sdvice and sppistamte during the preparation
ared fnltial atages of bhis project. Or, Hunnéll and Or. 0. M. Shacklston revieded this sanusaripe.

BACKCROITED AND METHOOS
fevelopaent of Hosstsin Cont Hanagesent in Briciah Columbia

A deparcsanc for procecting game wan inmticoted in 1905, knovm ap the Frovincial Came Cos-

minnion of Bricish Columbia. From annmally published Cane Commiasion Reporis, access was noted
Ea he @ major factor in the decimation af local goat populncions as sarly am 1909, Durimg thia
poricd, blg gese hunters wers racely estiupersd paot the fsmediace wicinity of tranapartaticn
links (Hillar 1%16). Both Conmtal aod Stooey Indiana were blamed for signlficant reductions of

many big gase stocks; In pq.r:‘l.:hl.l.r. che Coancal [ndiane killed goats In large mumbars for thelr
hair (§ricish Columbia (Game Cosmiguion L910). Srelfox (1970) and ﬂ-‘i“-l-‘l" {1916} discuns che decline
in nushars of orher big ga=e species (m che Camndian Eockies, as & result of indiscrimimate hunt=
ing with Firsarms by resident Indians, sxplorers, mindrs, reiivay boilders and settlers.

Although by 1917 the nusbst of llcenced Nimters bad incraassd fivefold sisce 190% (Eritish
Colushla Game Commissfon 1912}, cegulated busbing appeated to have had Lletle effect upon gverall
erocks of mwmreain goars sven though hag limits were generoow daring this peciod:

"in this Frovinge, a man (nom=residenc) pays one hurdred dollars for a
general licence ... Se for this sum he may kil e mooge, one wspiCl;
thres caribou, thres goat, three sheep (omly twe of ooe speciew aodd
adt mare than one in the Lsstemay), [ive desr, and grizzly and black
bear without limit ..." (Bricish Columbis Gamé Commisslon Regpert L90%)

Table ! presance o summary of souncaim goat econoedc regulatiomm. Remobsnass al the FAmgTE,
vorthlessness of che hide, s=ull setes= an & trophy or mest wources, and abondince of more desfr-
able and sceewible big gase were belleved by Hillar (1818) to have retarded deplescion of goaca,
a8 compared to the fate of sost sther big game speciss in the Canadisn Rockiss, Beyond a bajy
limit of e, checs SppaaTad co ba oo neceasity to restrict ahooting of mpuntain goat In any part
of the Provioce (Briclsh Coluabis Gams Commismion Raporc 191%).

Imstitution of four adeiniscrative regions for wildlife macagesent snabled more detailled

pulacion obaervarlon asd concrol, as ooced by pre= and posc=-1932 Come Cormission Reporcs
{Ericiali Colusbis Casé Cossisaicn 1909 = 1936 Foszer 19Téa). However, (nsdequacies of this
gystem wvere evident with increased nman sectlesenc in Ericish Colusbis. Tn 1915, five sdsipi-
pcracive reglome were forsed, and By 1967, there were 18 Camw Monagesent Areas (G.H.A'w) Then
ia 1975, che @AA's wera furcher subdivided imco ower J00 Management Unice (MU°w) for the purpose
of game managesent. Table 2 pressnts che cesporal iscraass of proteccive coatrols creacted and
enforeed for scuntals geat Lo Dritish Colesbia,

1t wan apparest by the 1940's thai greater considecstion had to be taken in gess managesanc
pffaire doe to che incressed drain upom the wildlife rescurces of the Frovince. The oeed for a
carnfiully planced selentiflc mapagesanr program wae becosing more evidesc (Aricish Colushis Gase
Commimnion L04A), especially in Lighe of the publicacion of Aldo Lecpold's book in L1933,
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Table 1. Sumary of sconomic regulsriens on mountein gost in Sricish Colusbia (1905 — 1974).

- RES TDENT RESTDENT
Canaral
Firear=s
ll_l:::::: HMountain drd inary Li:lE:-:TE::-d Lm:
Trophy Goac Firsar=s Huncing (Man {mom
(£ 1] Fes Tagn Licamea Lizenca Aggregate]
Aliem Canadian (1} 8 (8} (%]
1 i a8 106 Loy - - = = >
15905-12 1040, 00 100, 0 - = = = |
1pL3-17 100,00 100,00 = - .50 - : |
19 =30 5. 00 15.00 1500 - .50 - 4
1531=-32 50,00 Sl OO 15.00 - 2. 507 - 2
L3-34 40,00 0. 00 15,00 - 3. 58 = 2
FLAREEL 13.60 15.040 1%.00 - 3.0 - 2
1950 25,08 15, 00 15,00 1.00 3. 00 - ¥
1951 25.00 15,001 13,00 1.04 Jobd - 2
L LT 15.00 1304t 15,00 1.00 3. 00/4.00 = 2
1553=51 25.00 25.007 25.00 .00 &.00 = 2
L964-T1 13.00 15.00 &0.00 1400 A0 - 1
1#Ti=T7 75.00 T.00 100. 00 15.00 7.00 5.00 |

By the sarly 19%0"'s, gome managers were gaining more inaight lato how econvalc fesLrainis
could 1imic lepal luwscieg pressure. Tn addiclon co (ocreased costs of licences and ccophy Peow,
repldents experienced pomething entirely new = mountainm goac tage (Table 1). The iscroductios of
goat eags in 1950 was believed to alipw a flow of data from huncer to blologist such chac bunting
préssure and bharvest could be accurately satimaved. Initially only records of tag sales wers kepe,
but in 1952 the Firet Aritiah Columbia Case Quastisonaize Analysis was produced, (niortunately,
diata returns [rom postéard quastiopnalres regarding sountain goat were negligible for the flrsc
few yoars and Jdid not serlt stotlstléal evalustlon.

In 1984 3 change in saepling procedures involved the fsssance of tag=licences with ah attachad
stab, wpon which che minter's nams and address were recorded. This procedure was believed o
pernic more efficient saepling of the species (sheep, goac, grizzly besr, carlbou amd elk}), and
has concinued uncil L1973 for mountaln goat. For the first time, the 1976/77 sountain gost hunting
séason Ls under contral of a Cospulmory Reporcing Syatesm, mandetory for all wuccessiul mumters.

Jsnciftcation fof the Stavistical Presentation

Analynis of most sountain goat data from prior Co 1987 has oot hédn attespted fof twe Feascns;
{1} Hiscoric accounta of distribution, abundance sod harvest befors Che 1960°s are relacivaly
inageurate sl rherefors porecially mislsading, and (2} Adoinistracive chenpes within the Prov-
imce of Brivish Columbis during the 1980"s snd serlier have paricdically necessitated changes Lo
boundaries of Resldemt Aress (WA} and Came Mansgement Aross (GHA)-

The paricd 1947 to 1974 kam seen Telacivaly comslstent boundaries to GMA'w (Fig. 1:-’1
enabling statistical analysis and cosparisom of scraciffed data over «ight years. Although
boundaries chamnged in 1973 from the alder GMA's fo smaller MU's om 4 Provineianl basis, data
partaining to HM'a currently being obtained, can still be coshined to énmabls continsation of
che comparisons presesced s chis papar.

I‘h- Briciah Colunbia Filah and Eitd1ffe Sranch Bunting Megulaticas for physical
denoription af CHA boamdaries.
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Tahie . Protectlss centrols oo soancaln goat in Arltish Coloshis (VP38 - 197&).

Harves: Zestrictions

Year Elased A" s" A Special ren Sex Agr Season Length  MA"s with Bag Limlt of One™ B
Clepmires (Man fmom dayn/
Hinims days)
1954 1.5 7 fas e 1 pr{l.bem harn) 12344 17.8,11
1954 1,5 ' 2 - 12343 7.8
1sd r - . 1123
1961 1,5.7a 7 " w 12343 T4
19452 1.5,7a 7 " Kane 12370 1.8
10l 1,5 Tall - - 110 T4
a4 1,5 3.7, 10 = " 135/ T4
15 1.5 .10 " . 13479 Toln,B,9
1k 15 7110 4 = 153 TeFa B 910,11
T 1,2 7,10 o . IREFY S.8,7,8,10,1]
134 1,24 LA 700,011 " n 1147 5.8, 7.8,109,11
L 2.3.7,10,11,25" o 1 Poaly ™ 132 1,2.5.6,7,8,9.10, 11,20-28
1ia 1,24 B A7 00,00, 3% A 10y Foaly *1 yr (7.6csm barn) 14f2 1=11,20-28
oy By o"omly M
19l 1R 10,34 T DB ML 25 A 113 o"ooly »1 wr for GHA"S 2,3 1a0fT Fravince (1-318)
Iportion) §,5,6,0,9,16-21,27,28
1972 L7, 00,00, 2.3,8,35,28 Hone 71 yr {7 EBcm harn) 1248 i
1973 16, 7,00,00,0% 2,,0.5,8,%,13,20,25, " " (RIS "
18, 24 52,38
1974 1,6,7,10,11,15 2.9,6,9,8,9,1%, 90,22, " " RE/D "
18,28 19,27,28
19§ % 129 M. e 17 cloped partioms of H.U."R" " " 84/71 "
14 13 Wt 'm 1% closs] portloas of H.U."a - Iu_l-_- T s L

““-l. Flg. 1 for Come Mamngesent Area (AMA)Y descrlpcions,

A 25 wam clased for ressarch purposss [eom L96%-197T3. Fros 1974 to che present, o smmller stedy area han baen @ losed .
M—_....-. 'v are smaller “Hanogesent lnits™.

«-_E_._: only are eliglhle for harvend §a Speclal Lindtod Entry areas.

gfortions of the Mamn Specinl Limited Emiry srea (M.U. 6-13) allow 19) days of sountain geat hunting.
Froa 1838-1966, tlets vere 21 OMA s, From 1960-1974, there were B0 CMA's.

Ball other (AA's have a bag Iimit of tus Reata,
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Figura 1.

Adminiserative bogndaries of Cases Mapogesant Arems in
Brirvish Columbis (19AT = 1974). The dack [ine ssparaces
‘Sorth® amd *Sosth' British Columbia.

Daca Source amd Mathod of Asnelvajs

The Bricish Columbis Fish spd Wildlife Braoch comtributed three sources of data for snalyeis.
Mage informarion case feom che apnual Bricish Colunkhia Came Harvest Eultl.nnnli:ll Analyvais [196&=-
1970} amd the British Columbia Munier Sampla (1971 = l:ﬂﬁ. Thess two wat lea, ohtalned by recurns
from Bunter harveat questiomnaires, comtalin the most complete data on Erigish Columbia's mountain
Eaak hacveat and hunter dynamica. No interprecacios of tha rasulcs has bheen included in those
ﬂil:‘l"—lﬂl‘llq- Flnegan [A%EE) ham révissd the oablimé of proceassing inacructicona for chese daca.
The Cachs Creuk Check (196% = 1975 conteibited sisilir harveat data from the anmal bunter ohsck-
ing wtation. These data represent soatly the nocthern portlons of the Proviece: HusClag edgu-
lacions and hiscoric Come Comsismion Heports are the third soarce of informstion, supplying dota
on profective controls (such aa ssasss rescriccions, bag limice, gear restrictlons, niles of
conduct and habpitat protection), econemic regulstionm {ln-uludl.-g prices af hanting ligences,
Apecign togw, trophy fess, puide fogn snd [imited emcey pormite), ond mumting somes (CMA°w, snd
BaTe I"IIHI:]". Emaller I-I.I’:.:I. All cheas daca sourcas are curtoncly smployed by the Eritiash
Golusbla Flah sod Wildllfe Branch In am abcespt to sfflelestly ssnafe Provinclal big gama
rEmuLCEN .,

Analyass of daca supplied by che Bricish Columbis Fiah aod Wild1ife Branch wers coaductes] ai
the Universicy of Bricish Colusbis's Biclogical Dats Cenctre on che POP 11/45 Digical Coaputer.
Graphs were plotted with the Cal Com 563 Flotter.

Tarms and Cencral Considecatians rd

figveral terms are defimed) A "hunfer-unit® ism one hunter hunciog in one GBA. A hascer =ay
genarata several hunting=units Lf he hente L sore Chan one OMA, apd thus an estlsite of Mminting
pressure may be ohtaised. ‘'Minter-ssuccess (CPMUE) (s the proportion 6f the honting-units within &4
rejlon ssccennfiully harveatimg sore than one goat. E=ploying unter-units io any calculatioos
itnvaleing che Frovines as & whole will isceoduce an arcifsec which will slvays be in cthe direccion
of inflating the nimber of hunters and depressing hisncer success. Thevafors, che true nmber of
hamters arg used wvhen exemining data op a2 Provincial hagis.

fyabole in che following text inolude:d

slope of the cegresslon (l.¢. regresalon coslficleat)
standard error of sstisate of the regression
eorralacion coelficient

poafficient of determination

sanpla wiee

probabilicy of the sigoificence of tha scagistic

Sy.

i CFUE daca from [98& co 1975 indiceate a mesn Snflagion of &.6 percent in hanting

presmire aod a meso redoccion of 1.9 percent in unter siccess when ssing hunter-
unicn im Frovimpe-uide statistical comparisoms.
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{Fit,rywte, ) being treated, vhers:
F cestn che HO: parsmscer (B) of b= @
£ Eamta cha HO: &1« B2
r tedbsa Eha HOL pArsB&tar (ph af ¢#= 0O

All data in jercentages were statlstically Eested ualng tbe tcansforsatiom ¥ = arcedine ‘Y,

Escisares arm used for bunter effort and husger harvest analyses (Floegan L364), These data
are baped upom the [requency of oocuresce in Che saaple of the particular aceribute (@.g. wiforc)
belng considered. However, cha confidence placed upen thase sntimaces contradicts Che assEsption
ef daca normality fa sSac cases, hencs many of che limita may mot ba very realiaciz (Bricish
Caluabis Cami (deatlonnaire Analysis L964). 1 have chesen eat fo apply pobentially silalead ing
conf [dence [nrervals and presdal the daca [n ctheir entreated Fors.

EESULTS

Big Came Tug Salew {n British Columbis

Fresent data andlysls by the Dritiah GColumbia Flah and Wildlife Sranch doed nat endbile Lnput
of data fros all big gasd binters, except for sevecal specles umler the Cospulsery Reporl Svetes.
Host data on legal bunter harvest ace bamed upon sample returns, therefore it is vequired o
compars some attribuce of che sample to an absolute parasscer in order to determins che slgnificance
of sample crende. Approxisately 78 percent (F = 0.89%9) of che varfacion in Llicesce sales for
mountain goat, (rom the British Colusbia Henter ssmple (L9790 = 1975}, were found to be signifi-
cantly accounted for by Covermmone Agency susmarles of sales of mountaln goat cags throughoot
Bricish Colusbis (Bricish Coluwbia Fish and Wildlife Sranch 1971 - 1974).

Data on husan populatlon growth withis Ehe Provisce dare cosparable to toemda in resldest big
game Llcence salew, for the peried 1951 te 1971 {(p+0.001) (Pig. 2). Bales of remident blyg gass
Hcencen fin British Columbils increawed annaally ',lp'Pﬂ.MI.I untll 1%73; their decline in [97Ts to che
lower levels sxperienced over tche hﬂm:.tm!uﬂhhluw-itnhnuhl-;dutupd:l
increamss for coge aml licences during chag period (Table 1}.

Among more than 100,000 resident big gome cage sold ammueally, only 3.5 pereent of species tags
#old o rvesddunts in 1954 wore for soumcaln goat: In I97%, this proporticn of tag sales had
declined pigniFicancly (p=0.094) £o a low of 2.5 percant. By 1975, reaident mountain goat tajg
nales had declined by J0 cenk over the previows décade (p = 0.110) apel meo-tesldent sales had
decreaned slsilarly (p = 0,467} but 4t & sloswr rate (p<0.001) (Fig. 3).! Pactors remilting In
differences in tag sales of ceaident snd oon=resident huncers appesr o be conscanc for che two
menrer clasmes.

Hupksr Oynamics

Dota from the Cache Croek goms check stacion shouw that the misber of “daye” required for
resident bunter succoss hap incresged significantly {(p = 0,007} since 1969, MNon-residents appesr
e expand & comscamt (p = 1.000) and praater afforc in bagging mowncels gostas Chan do resldents.
Anpual differescen betumon the Evo hunktef types repanding cise expesditucs appedr to be inde-
polent, a8 sl of the seven yeavs of lata Jdisplay opposbig Jdirectional change about Ehelr
rogreanion (Flg. &), Bon-resident bunter success Le higher than that of the aen-gulded reaident
hpres.

Racauas non=tesidents tend to exeri greater time in the fleld per harvested goat. the demiced
cesult of obtainiog a tcophy animal im usually schieved (Fig: 5i. Resident huncers who generamlly
wpand less cilee honcing. and usually select stactorory holidsys for buncing zrips (Foster L187dad,
harvesc grescer proporcices of sdule fessles chan do jop=resilent buncers. This prefersace by
canidents for femiles probably represents greater selection for meat rather than for a trophy (des
ales Baker LYsi),

Daza for saven yeara durisg 1P6s - 1Wa suggeat chac cosbined afforta of resident and non-
residant hunters have aucossded 1n progreasively harvesting younger coborts, thireby decreaaing
thi propoftlon of H yedr-old siaimals Lo the karvest (Table 3). Mellroay (L9T2) wbiws a bhighes
propurtlon of older aged bears buing harvested from atean with the shortest history of lhencing
pressure. The 3.5 year=old cobort apparently sade up the largest proportiom of mountain goat age
clasmes harvesced in 197&% (24 percent). Tha % pear coborts dropped from 36 percenc in 1964 o
40 peroent in 1874,

L A noo-resident big game hopter is requiced fto he accospanied by a certified hig gmse guide.
fon~resident hunters constituce approximacely 97,3 percent of big gome guide clientels In
British Columbia. Tha tesident sagment (2.5 percant) approximacesa 0.1 parcent of cha cocal
mu=har of rasidenr hig gase licence ht-hlnl:';i
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Tabla 1. Significance walues of temporal changes in the proportion of & epecifisd age clans
harvestad: Seven years' moumcals goar data are taken from the Cache Creek Game Check
(195G - L97&).

AGE OF CQOAT HARVESTED (Yes.)

0.5 L 2.5 33 LT ik
n | &1 54 Lad W5 168
e =0, B018 =0.0Les *0. 9347 =0, 1T 0, L9858 =0. 8313
plte=0} b Dl6E 0. 000 0. 0008 1. 0000 1. 0000 B.1804

Mouncain Goag E.I.T'I'!It andd Honting Pressutcs

Wountaln goat harvest (Ycaveh') aod Buncing pressurs ("efforc') are signiffcanscly correlsted
{r = 0.93, p=0.(00} within data collected in British Colusbia from 1967 e 1904, Approxisataly
88 percant of cthe variscion in sountain goat harvest L8 accounted for by the smount of hamgar
affare. The significanca of chia regresaion could have resulted or been influenced by the =ffect
of wemeasured wariablss such aa weather, asccean, population status of big gane species, and thalr
smison length and bag 1lmie,.

Eleven years' dacs (1964 = 1974) show decreaning OPIR for mowuntain goat (pe0.001%, with wvalues
in che ald=1%70"s appearing sisilar o choes of che sarly 1900« (Fig. 6). Cospariscom of annual
CPFUE regression coefficients compiled on both @ GMA ood an BA basie (Foster 1976a) muppor: the
contancion that scuntais goat CPUE kas basn decrensing aince at least L9564, Unforcunmacely, ama-
lysea indicate that hunter success at Tims € cannot ba uded To predict afferc at ciee o+l (¢ =.0283,
O 5%a%0.2) (Takle %) a4 lesa than three percent of the vardatien Ln hunter affart cam be accounted
for by hunter succeas of the previous year.

Stratificucion of the data by arbitrarily dividisg the Provines inato twe portions on the bawie
af human settlemsne and develspmant of wildernasa (Fig. 1) indicaces changes in patcarnd of hunting
presscte anl harvest (Fig. 7). CPUE has recently béen Lowsr in the 'Ssuth' but bath reglons ahdw
decreaning tronds over the pericsl E96&=1975. Proportions of sountaln gpoat hweler pressics and
harvest tripled im "Morth' British Colusbin and halwed In the 'Sooth' from 1964 ta 1974 (Plg. T -
immar).

Scrutificacion of che data om o GHA bawis shosm greatsr reglonal wariation i@ CPOE. oOF 24
e with suliicient pample returms, &1 percent (n = 15) whow wignificent relacionwhipe betwesn

cmceh and «ffore (Tabla 5). A susmary of tha cegiosal wariacion im peak affort and harvesc between
"Seuth' to 'North® Driciah Columbia suggests a cesporal gradienc (Fig. §).
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Filgure &; Hounisin goat seich-per-wmii-wiiory Crends in Brivish
Cnlusbia [194E = 1974).
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Flgure 7. Tamporal divieion o7 moumoaln goat hunfing predsors,
haresat, and suscszs betwwen 'North' mmd ' Sowth’
Eritiah Calushla [1966-1974). The areas abows che maim
Fitrwas renresent hrobortlonn of hunter &affoart amd
harvest In "Sorth' Avlciab Columbla and the areas balow
the sain cucves teptesant "Soxth' Srivish Coleshia.
Inssce show absoluce changes In hunter aflart,; harveis
and auceasn wizhin each wubuanli.
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E cHa's wich negligible or
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Figurs 8. Years of regional peak Rountaln foac afforr emd
marvest throughout Bricieh Colusbis.
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Tahle 4. Prowincial and strabifisd cacch-par-uniz=afforc dats for sountain goat im Briclsh Colusbia
CI96T = 1974},

CATCI-PER-US1T-EFFORT SCCESS, - EFFORT,
[Ty o h" " plr=0) Canf idence
ple=0) 8 @ Y-Intercept Limits (+) Pl :"' ate=0)?
1 - - - - - - - - - -
i B AT 09166  0.00158 36,8417 =3T.11 83,82 ) Q. 702% 20003
1 § 0.6%4 0.3006 0,016 24,1578 =19.96 3B.8% 7T 0.4BDY  B.10
A §  0.4762 0.8400 0.0000 12.0242  -82.26 los.ad T 0.7083 0.0761
] & O0.15%% 00768 0.10 3. 5679 Lol n.n 3 0, 4407 Q.10
) & =0.6867 0.5774 0.10 1.8B6T 15.00 14.32 - - -
] — = = -— - - -— —_ - -
8 3 04104  O0.5041 0,10 b 1074 -1.0) 33,23 A oo o0t
L A 0.7 0.684) O D622 6 8144 [ H 16-18 T 0.3623 .10
1a & 06363 0,948  0.0156 A 3720 =345 &9, Bb 3 0, 0553 .10
il 3 0.3 09318 00230 23.003F -139.20 194, B3 4 Q.4928 Q.10
12 f =0.0137 0.344% 0.10 0. %420 2.8% 1.16 i 0.4 0.10
13 i 06T 6.4 DL 10 S, ZB1L 1. 26 10.69 & 0.1332 a.10
5 703 08840 0.10 5.2019 0.23 10.89 & 0.2990 0.10
1% 3 63008 6.7313 0.10 4. pe7 =3, 50 54,06 - - -
1& A 0.54%7 0,808 0.00%2  T.eETd =36 22.14 T 0.6527 0.0a4%
i 8 03691  0.8757 0.0044 10.7098 2.42 25.43 7 D.4B7F 0,10
8 - - - - - - - - - &
19 8 0.299%  0.79M4  D.OLTY 44204 1.8 BB T b.ar g
20 8 0.373) 0.955% 0.0002 14,1915 -3.38 I7.34 7 O.ABLE  0.10
il 8 G.2308 0,338 0,10 11,9781 9.1l 24,80 7 0, QOB Q.50
n 8 01717 0.8514 D.0073 4,739 18.81 12.51 7T 0.1883 0.10
3 8 0.5891 0.8284 D.0L11 25.3088 2 -23.33 82,63 7 0.3%91  0.10
i - - - - - - - - - -
25 8 0.5000 0.973% 0.0000 21,5430  =30.48 19,29 ! p.edml 0.0017
28 8 0.4328 0.9631 0.0000 15.0406 17.01 24,80 7 05188 0.10
a § 0.3008 O.977R  D.O0OL  6.7446 13,43 13,34 ! 0.4%08  0.10
L 8 0.ALLD  0.B342  0.0DSY  6.00%9 0,17 14, 64 7 o.e3m3 0.10
'NORTR' 58 (0.4100 0.9700 00001 17.3800 -0, 47 7.08 = a =
"SOUTH' 111 0.33ié 0.9200  0.0001 32,0200 3. ¥ 3.7 - - -
FAOVINCE 147 0.93865 0.9345 0.0001 22 0681 244 A2 138 0.0M%5 0,10

:ﬂ = pample sire
=h = glops of zhe regression (regresmios comfficient)
r = cosfficient unit of detarmination
ghTebabilicy of the significance of the statistic equalling zero
standard erver of sdacimate of the regressfon
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BISCUSRIGH AND CONCLUSIONS
Blg Came Tag Salge and Bunter Dynamicy

Data from che Ocitlah Colusbila Hunter Sample sisulites abaclule sountain goat lunter -
haevest dysssles. Resldent big gase Lug sales afe cortvelabed with busen popalation growth,
maintaining an approximste seven percent of the total population. Ho data are svailable am
oo the trend in cha proporciosal change of "opportunistic’ lmorers, cthat is thoss who Buy cags
for soce Chas one specied. Aoy lscrense {n che nusker of big gese cags bought by (edfwidual
Bunters sach yoar could show bBilg game hmantisg as 4 decreasing functiom por caplta.

Tha apparent declics and Levelling off of bath big gama and sountain goat licanca salsa aay
ba partially attributed e the thange dln Proviocial bag lisits from tuo Bountain goat {n LO70 2o
gae e L¥7l, desl, 4n chis sase peclod resldent luaters experisncsl & 200 percent Increase in
licence aml permlt fees In ocder to hunt In & Limiced Entry dred, while ooo-residents were faced
wicth a 220 percenc fncresss im soontain goat huncing fess. Foscer (L9T6b) described a decroass
and relocscion of phespant huscer activicy =4 a conmequence of sconomic gildelisesn axtending
bevond a cout threshold for middle=income resfdente. HNon=residents have bean Accustomed o
paying high bunting fees mccumulacing from cramsporcation comtw, guiding and trophy fees.

The increase in resident big gase Llconde sales and the concomitant decreams ln Both reatdent
anid not=tesldint ssenbaln gost bag sales diuelng the lete 1960's énd che satrly 1970"s [Plgs. 2. 3}
suggesits decreaning quallcy in oountain goat sport hunting. Data from 5971 o L9%7% show decline
ing huncer (nceresr in blg gase huocing as & whole wichis che Provisce, ss concended by Fearss
anul Bowden (1971).

Support of the above stat=ents arve upheld by the fact that resident goac huncess have spent
sore cime in che fisld sioce 17499 in order o bag 4 geat (Fig. 4). BRiccey (1974} cossanced chat
big gamé buntera apparéntly Incresse thelr efforts to saintaln ipdividwal success when Ehére are
fever anisala. The non-resldent gost bunter, on Che other hand, exerta geeater «ffort [owarda a
hunt as & ceoneguence of prepald honting trips (umially ranging {vem one to two weeks] In which
che mmter doos not wish oo shoor an snimal wichin the first few days of cthe hanc.

Access to relacively unexplolced populaticn cdncribuce o higher success races aml allow a
greater proportiom of trophy (adult male] animals o b harvested, predomimantly by the guided
nep-resldent huncer. Omee populaciona are opened to vehicle accean, fomalen and YoUnger aAge
clasgen are harvested by the resident hunter (Phalpa ot al. 1975). [Oventually the ratio of
acceasille populations iocreasingly dominate nevly eiploired and lnaccmanible bherds in an aras
anl the propurtion of femiles aml younger coborts confouml the realdent hatveat data. Therefors,
the incrensing harvest of femaleés and younger age clesses s not & traditional popiletion respoose
oo removal, bur an arcifact crested from increased accoss oo proportiomstely more herids.

l:l:q-.unmr; regulacion among mountatin goate appeare ©o be negligibkls in the pregenoe of
“heavy' harvest. Samich (1973) scates chag imcressed humting pressure hap resulted in decreasing
harn size zmong aheap harvescad in some areas of Alamka. Fhalps ot al. (1975) msugpeaced chat
neuly acceasible goat populations (which ars umsally heavily expliited) decrease in reproductive
autpul. A reduocEion In benl productivicy Ls believed o be 8 funeflos of removal (faelf amd [0
pocinl deprivation (l.es the social effects of resoved andfor orphaned animals om other hard
panhera). Comming Q974h) staces that decrsasing anmal sooss ylelds, in sddicion co & prepon=
derspce of the femsls cobort (A che harvest s sefficlienc dacs for samageeent acClon. Though
thisg female selectivity dous not show wp viell in Fig. %, 1 have witneseed tho harvsst of pro=
portionarely leas =ale geata La cthe popolacion I am currently studwing.

5 dcance of Huntar Catch-Per-Unit-Effort (CPUE

Quantitative evidonce han besn prescnbel Lo suppdrl Che contentlin Chat sountals ghal sporl
tuntlog has become less atitactive over the lasc decade. The dexlining fvvolvement In the spoct
ig believed to be & conmequence to both hunter actioude (Pearse aod Bowden 19723 and of & higher
cace of access to 8 disinlabiag raclo of wnexplolted goat popelations; hence, iadivideal popula=
tion status, The latter conjecture s ezpanded in peras of CPUE analyeis.

The basss of CIVE analytical mechods are centred around two sesuspoions. Firet, che s=ount
of effort cequired to harvest a geat in proportional te the abundance of cha stock im quemtion.
HSgeopd, wtock alusdapes and CFUE la linearly relaced. Given that these Two assumpbicona are mes,
the effect of reducing mtock dsumbers becoses svident in a4 changiang decrease In CPUE. However,
the apparent decline in stock may ot In Lewelf bo divect evidece of over-explodtation, it
merely an indicacion chat humting is becoming one of the major factors in detsrmining natural
stock alze ((ncernac{onal Cosmigmion on Whaling 1984). Olover and Salch (1963), cha Inter=
national Cosmimpion on Whaling (1963, 1965 and 1%6&), Mellroy (1971}, Lykke (1974), HMercer amd
Manusl (L974), and Cusmimg (19748 and L1974B) used harvest scacincica nm indicen of relacive
population sbusdanee Ln waterlowl, wvhalia, hlack bear and sodss.
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The decline and high positive correlation between Provineial cateh and affort atacistica for
spuntain goat, in addicion to o decceaming mouncain goat Bbunter population, shows a decline im the
bumtad segmane of Provineial populations. Glever and Smith (1961} conelude alallarly for water=
foul populaticons deaplté Increaadsd pusbers yléldel ln asrlal survey data. The alight incceass in
the ausbher of daya per ki1l [or con-resfdent hinters, In additicon to the sore ooticesble increams
in resident miing days per kill, cen addicionally serve am abimdance indices. Howewer, efforc
aignifies to totalicy of operacions of cravelling, searching, killing wnd recovering. Incloded
are lays of 1o success amd inclement weathor, The mmber of hours per homter ahould Be umed an &
sore precise ssawure of effort,

The nuabar of years chat ao avea L8 bumsed, in addicion to crends is cumulakive harvest, are
invaraaly corralated co abundancs indices for northarn black baar populatioma {.Hl:liruy 1972) amd
may bé appllcable to stunbain goat populaticns. Each of thins bwo factorm affect hunter succesm
wnlues. Oectwdisiog success tates suggest decreaming population status, bowever, Commisg (2873a)
suggests that this factor may also be cassmed by che uneven discribucion of bhuncors (e.g. as
creaced by incressed accwas.

Ulwing the predictive least squares squation for the relacionship becwesn Froviscial cacch
apd wffort data (r = 0.9364), ond could presmsmably accempe to comnbral goat populaticn slze by
regulating effdre and subsequent harvest. However, elfort could not be predicted from success
data’ af the aredlous yeir. Therefoce, anotber ssthod is vequired to snticipate wffort, possibly
in conjunction with incresses in licence coscs or wich ches incroducrion of & Provincial Limiced
Encry System, If hunting ls indesd a factor concralling abundance of the Frovinte's hunted goat
popularions, we would expoct 4 trend lime from left to right and bemdimg over to & horizoncal
asymptobe on the right side of ¥Fig. %, indicatimg dropping CPUE caussd by competizion bazwean
Pumcers for & lisiced rapourcs at higher Punter denziciad. Tha former description of CPUE trends
is apected Lo b@ apparaent if daga were avallable an rate of sccens, henter offort, eml goat
harvest for éxploited poat populations.

CPUE anilysls may not reveal the decline of a goat populstion oncdl che cecurrence has taken
ploce, onless the two assusprioss discuassd previcdsly are ssr. If the asssmptlons regacding
CPUE are for violsted, the bislogists may be shle to use henter sighting data as an easy and
economical means of assewsing locally exploited stocks (Incermational Commissism on Whaling L963;
Finegan 1873}, Mercer apd Hanuel (1974) conciuded chat che nmber of animals sedn per day per
huncer and the pATcEst sucfass pOC day hunted (unie sffare) aa baing che 'base of [lve Indicatess
af meone population change that they comparéd,

The difficulty of managlng over a broad geographic reglion is thar gosts are extressly betero=
genoun in thedr disperaion. Even chough hoocer efforc and harvess say be highly correlacel and
{n deccenaing crand on & scraci{ied basls, as in corfain CHA's (Table &), the sxploitation of
recontly accewsible goat populatioms is mawked by the overall 4 dacs (Fholpe =c al. L9750,
Alchough armual yield for many GMA'w is below that potentially sustainable, & few small areds
have baen known to have produced substantial porcions of large reglonal harvesta (Phelps af al.
197%). Tharafere, it iz the trind In racds of inaccessible to accessible goat p-ppuh.l:l_dqa whdch
afk st condider when looking at CPUR data for a particular managememt acea.

This phencssnon in apparent in che wctracified compariscon of "Horth" amd "fSouch" Sricialh
Coluwhia; two sobe-unics which were arbferardly dafinsd on che hasles of higheay developmeat and
isprovesint (Flge. 7 and ), The sdditional suggestion presented by chess daca is vhat =any
muntain goat honters of the early 1960's Bave most Likely shifeed chodr incarast o sore Abun-
dant specian, in cha region of gpreatest accean and devalopmant {i.s. "south’ Bricish Colusbia)
rathar than [ncressing thair cravels to ‘North’ #riciah Colusbils te hunk.

The gredater percenbage of undeveloped land helped to cover up the over-axploicatcion of goar
plnpu.lll!'!.tlll recently docunmnted in the Kootenay region of scuth-ssscern Bricish Colusbis hr
Phelps et al. [(L573). This phesomeson has sosc Likely bess applicable to the greater pertion of
chia Prowines wich che recies of sxploicacion sersly lower in those cHA's of Llesw sccess. Um-
fortunately, wve are running out of ‘undeveloped® arean and will not be able to concinue the
present arga-vide pcheme of msanagement.

Until sanagement of mountaln goats Jdevelopa further, I fesl that lunting cloaures sbould
colnelde with aew acdeas willl we hive developmd a Lisited Eaicy System for this species an a
population bamis: The bdologlst will then be able to assign futore levels of explodicacion o
ba incurred by resident and none-resident bunrers and predicc che sffectea of chiz leval of
sxploicacion. This mechod would si=silacs wildlife management co 4 grester degres Chan pawst
ragulacary mechods imeolwing proceccion of gose in hindeight.
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im light of ghe presenz scidy, thoss Biclogists who sre onable to ssnage specles an a
discrate populaiien basis may vish to szasine relaclonships between CMUIE and dbsoluts unguliats
popilacion size. The Brpothesis to be tesced im that varying levels of huncer effort will affecs

tions ranging through various divcribution patterns. Densicy dependans and independsnc
telacionabipa could be sxplared 4n & si=ple simulation model.
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Secclon IIT Managesenc

RESEARCH NEEDS FOR MUOUNTAIN COAT HMANACEMENT
0. 5. Eastman
Bricish Colusbhia Pish acd Wil1dlifs Bianch

Farliament Ruildings, Victoria, 8.0, VBV 22}

Abstracks Thrde aspects of sountals goar resesrdh vere suimined: the asount of (aformaticn
avallable, temencch priocitlew; ond the relevance of current research o peicelved ressasch neels.
Examimacion of o comsprehemaive goar bibliography revealed that approximmcely &80 = T0 sciencific
papers have batan publ ished sines 1910, The rare of poblfeation fa incressing rapidly so char mors
information In heconing savailable o asgier wildlife sansgere. REessarch priovicies wers sssaased
Ehrough & quentionnaire sorvey that listed potentinl topice, Bawed on & wemple of I8 repliss, the
top chree Temsarch needs wore developmeng of inventory cechmigues, mssssssent of cthe [mpact of
hunting on population dimamics, and development of sethods To predicr earcying capacilty. Srudiss
on econosle valuatlon, and user attitudeés and preferences were ranked the loveat, Twelve ather
toplce tecalwed lntersedlate rankings. Statistical analysis shied that Ehe questlonfalre
respondonin spplied essencially similar criceris (P0.001} io tanking che ressscch toplow.
Hewovar, chis ser of ronks was nor sisllar to the priorlcicsa sssessed from the avhject maccer of
papers presgnted at chie syeposies (F20.05), Rscossemlations for fugure research ircluded:
direccing resesrch effort o pricricy copice, emphesizing experimental werpus descripcive projects,
ieproving cessunicacions becvesn researchard and sanagers, holding bi-senual sooncain goat work-
abopd, and definiog sansgement objectivea clearly mo that the tols of ressarch becomaa clatifisd
and mere ef fective,

The concerns of this paper ares 1. How much technical informtion on smetain goat is avail-
asle to aseist wildlife managers? 1. Uhat are reseavch prioricies for mountain goat am seen By
rapgarchers and managers? 3. I8 prasent cesearch relaced co chase ressdrch priovitiss’ Rased am
conniderntion of cheas conparna, reécosmendationa will be offersd that hopefully will ald Futurs
ressarch and sanagesent

Hoonrain goats (Oressnos ssericanus} are probably che least underscood of all the ¥orth
hswricsn ungulnces, Ssveral reapons are respondible for chis desrch of kmouledge: the apeciss
eypleally inhabita terrain chae ia previpltous end {nacceswible, thes posimg Logiscical probiesa
for resenrchers and managers: it is wvidely dispereed, making scody difficule; and, ocher big goms
specien have usually had a higher pricricy chan sountaim goats. Conmequently, litzle Tiae or
sonay remdined for mountain goats after che meeda of higher priority speclies wers met. Alno,
i tafn ﬂ“;' were posalbly thought safe (rom over=hmting due to thelr insccessible habitat
(Fomter LYTH).

fflwven che lack of informarfon on sountsin goscs; (v i= nof surprising that the spesiss sos
sanaged hy principles hased on experiencs and knowledge derived from other usgulates. This
limited manayement options prematorely end may prove éo be bislogically wnpound, The fellowiag
pospibilicies vere largely overlooked: chat goats have very lov prodectivicy: that thay have a
social seruccure that is parcicularly sessitive to hemcing; and chac humeing mortalicy is addicive
rachar cham compERIATOTY.

THin symposdiis Ls o cangible mami{fentation of growing concern abaut the adequacy of sountain
Boat sanagesent. [t 18 the Flrat such séeflik, (Hountaln gosats acre probably che lasc of the his
gass apeciew Lo have this distinciion.) Presmmably, the sysponiun's objecrive L8 Eo encoyraus
butter mamagemont of mowncadn goac. Tr fa & lewdahle Targer, but the ke guestion shout this goal
in "botcer mamagesenr for whac!”., Obvicusly, seals will vary according o geography wmd crEamiza-
tion, bur ic &8 =y (epression that sost agencies lock swplisit manage=est goals for =ounctadn =oat,
Licking these goals, it s diffiecle to clearly define whae ressarch nesda to be done for Bekter
moungaln geat msnagesent.  Thus in the sanagesene process of forsulating policies asd dofining
ghjesciven, gaps Aand probless cam be {dencified thar prévent of restrier sorceasinl attafoment of
these objeceives. Hridgiog gaps and solving prohless often requites o varfety of mceions that
involves research, sdminisrracion, peblile sduvcacion, ege. The key polse Ie Eo '!l-'ll-l-‘l-'l' idene il
whar sepecrs are best suirted o the abiligies snd pkills of ressareh.
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Heating furure meeds im0 difflcule challenge. Predictisng che future i dodgy at bewt, bur
pradiceion bocomaa more difficuls without a {ramsverk of obisccives. Without a framevork,
evaluation la problematic and progress hard to rsalizs. Thia avepoaium will probably auccesd in
ldmtifying cesentch mewds for pressnt sanagesent but will fare less succeaafully 16 [dentifyiag
futura naads.

[ wish to scknouledge the assiscance of all biclogiscs who sneversd the guestlonnaire. Alsa,
sppreclacion Im extended o L, Friis, wvho prepared Figures I gnd 3, and to Par Cooll who types Che
final manuscript.

METHORE
Availlapilicy of Informmtion

To ba avallahle, information showld be published in recopnized journals or obraimable as
theses from university libraries. To assess the cape-of-aocess to these types of docupencs |
gged & hikliography compiled by Foster (1977) as my data hase. From it, [ noted the doce of
publizacion enly of fournal arzicles or chesas vith che words souncain goat appearing in the
title, The nesbera of arcicien were plotced By Een-year Lncarvals to indicare the mmbaras of
artleles an well an the rate of publicacion,

Research Heeds o Future Hanagesent

Hy agprosch po define resparch needs waa chrough 8 guestionnaive survey. & fors lecrer was
muiled to all persons prasenting papers in this dymposivm, to sost regional wildiife binlocegisre
in Alaska and BSricish Columbin, and o a e orher individuals fnvelwed in wildlife romsarch,
protecscion and sanagesent of sountain goata. The lecter rogquesated Inforsation régarding affilis-
tion, mature of fob responsibiiiey. and asbed sespandents ta priorisge L7 fessarch toples that
covered a hroad feage of sobject sstter {Flg. 11, Geoetal cesacks and comments wers also
soliciced.

Hathodn of complering the List of toples waried. To some cases, #ll were prioriced vhile inm
ather capes only sose of the toples were tanked. 1In some cases, copics vers nusbered meguencially
from | = 17 but im other cases, all topics wvers ranked oning e abbreviaced acale such am 1 - 7,
Hany claw resulted. Such a variable daca base would ha difftcule to analyie without some ETAna-
formation. I made che follewing alterations for the subwsquent snalyain, Where all toplcs wers
priorimed with 4 scale of lésa thaw 1 - 17, and therefors had tled evaluations, each zled scors
was apsigned the average of the ranks they would hawe been assigned had po cima occurred
[(A1egnl 19583 . WMhere rankiog of topies wan incomplete, ! aasused 211 usranked subjects were &led
at a rank one lower than the lowsst ooe Ldeced. Thens "tied" ranks were then trested aw describod
abova, For example, if pnly seesn toplow wers romked from 1 = 7, then i mssizned ail che unramiced
goples with a value of (A & 9= (., & 1§ & 17}/ 10 sr 12,5, Having dons chim, [ wvam able to
axaming the copcordance of rankings Betusdn agenciéd, Betwesn Job categories anid berwesn orpaniza=
cional levala.

iE s Isportant to recognlse the lisltations of this approsch to asssssing ressatch prior=
liiem. Firse, most topice were {nter=related sod thus cied rankings were | ikely socouraged. 1
cried ro reduce chis probles by acrssalng char the ssphasis of the topic should be ranked,
$ecamd, =y List delined the universe for reoking, Owission of important toplcs could sericusly
reducy the valos of a renking swercise. 1§ avolded chis diffLcuizy by asking For othar fogics to
be Listed, and by ssphasising ln the vesulets chat shey sware applicakle enly fa fhe list cirdu—
faged, Third, verking of the toplce =ay have caussd confumion, miaundaratanding ar both,
Semancic problesa of chis nacure are & faot of life, Ideally, such & ranking should ba followed
ap WiEh personal Intervieda for percepelom chocks bt this was fspraccical.

The Kendall caelficisnt of concordance (W} wam the scaciscical rochnigus waed to aneean the
degree of sasociation betwesn ranks provided by rhe respondsncs. The procedurs (B sumssarised
brimfiy by Siegal (1956 2393):

I, Lot § = nusher of copice to be ranked, and ler & = nusbor of judges (Biclogiaca) asaigning
ranks, Arcangs obwerved vonks in & K x ¥ rable.

2, For esch topic, determing the aum of ranks assimoed by the & Jodees (R1),

1. Determine the mean of RY. Espréss each R as & devistion From that sesn. Sguare these dev|s-
tlons, and sum them e obials 9. 5

4. Compute the value of W using the formola: @ = &/ 0.081 £ (7 = %)

5. To determine. Lf ¥ 1 sigmificancly differenr from sers, calculave o value of chi=sguared uninp
the formmla: T -k (H=1) W, and test for significence wich df = ¥ =1,

This coefficient costa the degree of pireement sronget blologists {n raskine the foples.
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f. Work aceal Unlvecalty atate/pravincaltarricory
fedecal private park
other If:nll.l:lf;r!

2. Job vesponsibility le mainly: Resssrch mgnagemant ________
administration I6E _  enforcessnt
ochar (wpecify)

3. Hank the follewing tople areas Lo order &of your percelved priecisy
for research on goats:
To soms extent, scma of chess coplcs are Inter-related = they
resresent diffgrent emphasis om common phonensis, T {2 s chess

type of esphased that aheuld bs pricrized.

looic

1, Impact oaf hwariag on population dynexics

2. Tmpact of sucess on goacs

1. Nabitat weilizaciom (descripeive)

&, Social Bakavieur

3. Impact of forssccy/mining/setclssenc//hydro

b. leportance of parasites and dissase on produstivicy

7. NMesmites partitlonisgt nlche charsstsrisacion

B. MResourca partitloning: habltat selestlon

4. Nome range {role of tceditiond, migration, asd mevements

1%, GCemsral scological sudies

il. Mechods for pradiccing ecarrying capaclicy

i2. Eeonomie walue {hunting gl other usas)

iJ. Usar atcitudes apd prefervances

14, Nazritien

15. Significancs of sinsral I:lil'.'lu_

I6. DBavalopmsnta af Leventary Eschalques

17. Dovelopsect ol populdtien/habitat slsulation madels

iN, ocher toplca
Enasgh ressarch slready, applicacion oseded

T B

Oo you have othar cemarks related o resaafch manda T

Pigura 1. The quastioenairs yoed to assses priovicies for somntain
goat ressarch.
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Omew thin 1iat of prioricies wasm prepaved, [ cospared Lt wich che frequency of occurcencs of
topics at thin gy=posles.  The moar freguemt copics vere mssumed 0 have the highest Fank. The
areement between Soch testa was examined ualng che Spearman pasnk sorrelacion coefficlent, g,
with che sull Bypothesls thae the evo seta of ranking vere 26t posicively spsoctiaced {Siegal 19544
NE=-2173}-.

EERULTS AND DISCOSSTON
Avatlabilicy of Informsstion

Liccle poblished inforsatisn is svalisble on oountain goats, assuming the dapa-base uan
cospiece (Fig. I}, Gisce 1910, only &% papara and théses have Bein publiaked sn =ountaln goete,
This repremancs wpprosisacely 108 of all articlen liaced by Foster (1977). The nusber is somevhac
inflaced an many actlcles wors derlved [rob thesds, Bobh wers included in =y eally. Coaveraaly,
many useful arcicles did noc bawve che words “mountain goat™ In the cltle and so were omitted 5
oy search of Fosrer's bikl I.-u-;'r.':.Phr, On balwnce, while the nusher of publications dealing with
goacs Le probably mora than &4, the fact resaine thac the published licerarurs an sountain goacs
i BCaRIY.

The rate of publicacion ia increasing vapidly (Fig. 2). During che 1900-191% decode only one
paper was piblished on goats, 8y 1960 - &9, this Flgure was 16, and the projected nusber for
1980 = 849 ls about &5 publications.

frioricies of Ressarch Toplcs

The data base from the malled questionmilre was 3]l repliss, The responses wvers widely dls=
tribuged with respezt to geographic ares, scromply veighced to state and proviocial agencies, and
evenly divided Betvasn vesearchers and sanagers (Table 1), To have a becter balance of opinions,
it would have been desivablé to hawe larger samples from managers in Idaho, Montana and Wamhimgzon.

Tabla L, Saures of replies E6 ressarch guestiosnairTa, by geographis ares,. job funcelpn,
atid organieational alfiliatioa,

Caographic Disgribution by fusction snd affillatien Total by
ared by lumigion by affillarion grographic
L res.  admin, state  fod, uniw. aten (X}
Alagka 5 3 2 9 1 - 10 { 321
Albarca d 3 - ] i 1 3 { 1)
Bricinh Golushis ) i = 7 — 1 B 263
tdabo - H - 1 - - 1{ m
Honpans 1 3 - i = 1 & f 13E)
Hauh inaton I ¥ - 1 1 2 & [ 10T)
Tukan 1 - - 1 - - 14 3m
TOTAL 17 14 2 5 1 5 13 {1001)
(52 4z 3} (ThE 9z 153

Analyals of priovicies showed a highly significane (PO0.001) degree of concordance (Five
raipanidents did nal rank foplea, o H = J8), This can be (Btdrpreted as sedning that the respon-
dents were applying essentially the same set of criteris In rapking rhe ressarch toples (Simeal
19561 . As Sfegal (1956: IM8) emphasizes, howsver, this doss not sean that the rankings recordsd
are correce, For sxzsmple, the bislogiste could be uglng the "wrong" ser of ordering sriteria. In
the abmance of & “mors objectrive" mer of prioricdes, the rankimgs based on the sum of Ladividasl
rankca in prabably the beatr satimate of the “cres' order. The teat of the correctosas of rhiss
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prioriviea will Ba in che thruse of fuurs cessarch and whather or NOL cOMCOBPOTArY MAMSpeROOL
problems are solved, Hevercthelesa, considecring the diveras affiliations and responsibilicies of
the parcicipating binlaglata, the degree ol dgreesent s Fesathable.

The relacive imporrence of coplcs s {llrerreced in Fig. 3. The highesr resssrch prioricy
was clancly Por inventory cechnlques (Fig, 3). This nesd was expressed boch by ressarchers and
managers, This a developsental topic char represencs & = jor ispedisent to further scrivicy, beth
In research end sanagessnc. Seccesnful invencoriss require an sppreciscien of 2 specias’ Bioloay
bafore a sultable sampling schese can be devised. Also there Ln a need to esgablish accepcabla
eriteria Tor precialon and accuracy. Thess eriteria depend upon the objectives stated for manage-
mank, and upen the iypes of {aventory needed co seet chess oblectiviw. For mxample, are
foventorles needed sowt for cotdl herd mize, sex racio ot prodeccivicy estimares? Is che sane
Incumsicy of Inwenrocy reqguired for all reglous of & arace or province! Thess guescions ave fol
s muich ones requiring rossarch as osms requiring grescer support for mspagemsnt programs .

Tha research tople that renked second was tha ispacc of humting on populacion dynamica.
Sinca sapagers locked ralisble investary techniques, chasges in mountain goat populations often
wenk wndetectod. Also Inadequite Loveatoriss an ses and age ratlos were lasenaltlve to chandes in
foag heds, The ressarch need was well expreseed an ¢ "The overvhel=ing aeed in goot research
munt deal with thalr widespread declines and the controversy over goac's abilicy co suscain a
hinter harvest {nmaoy areas." (F. J. Singer, pers, cosm,.), Sufficient inforsarion exiars o
desonareats che low productivicy of this species, Goats obwlously require sore careful herd
management tham do wpecies wuch ap moowe snd Seer. Even sore o since ic i3 parciculsrly diffi-
cult o regulate harvest of young or females only through specific saasons. Femals—oaly asasond
Ln sputhesstera British Colusbis were of limiced awcceas (R, Demarchi, pers, coms.}). LE aeoss
that the probles Ia naf so mech vhat the seatalnables haresat should be (aleboash rthis does reguleas
cengarchl , but rather how o menage the discributlon and dushers of husters fnto speciliic arcas
at mpecific timew within the limitw of current budgets, and managesent areas char are (oo large to
be effeccive. The main wolurion o the probles (& sore sdsiniscracive than investigsrive,

A ascond aupect of hmeing ispiogs (8 sore clearly @ resserch foplel Uy moncing sdditive or
cumpensabory mptaliey? Koek (1976 and thias saysposium) belleves that Le la additive., In a
spec len with characteristlcally low prodectivity, sssusptlons regerding sortallty have greal
nipndf irance.

The third ssac fsporcant tople was developing asthods o predicy rerrying capscity, This
tople haw obviows application o both mative and introdured sountain goats. One commme offered
vas "We rorally Iazk any seams of relaciog pepulacions co habitac cspacity == mavbe thim approach
ia nat completely practical with mountain goats.™ The concept of carrying capacity has Incrigued
and puzaled bilologises for decades. For dossscicaced herbivares, range carrying capacity la
delined as: “the saxism ousbecs which can graze eoch year on & given area of tange, for =
specific mnumber of deys, wichour indocing a dowmsard trend in forage produceion, forags qualicy or
il " (Sroddary amal Smith 193%: 171}, Thie definivion snd most that are offersd for wild ani=
mala relaged co food supply (Eduvards and Foule 1953). That carrying capecity is decersined by
food wupply im an wntested assusprion for mouscais goat. Even Lf food were limicisg, we 40 not
umow wvhar aspect of food aupply in in shorcese supply — amoune, protein, energy, selenius, sce,
A combination af conteolled laboracory atudies and sfudies of {acroduced hords offer prospecen of
gaining inaight taco Lismiting factors. Gisllar o developing {eventory technigues, devising
methads to anpess carcylag copaciey require a basic understending of hey aspects af che apecies
hiology before usefiul ways cam be developed.

The next four ropice ranked approxisacely the samp: home range, =igration and sovessnts]
impacts of forestry, mining, setclement, and Bydroeleceric developsents; hobicsr urildizaciong and
iepace of accesy (Fig. J). These topice are inver-relaced mince asvessing i=paces regquirss base-
line inforsation am Mabitac wse, Sovemsnts and sigrations. For moat developments, little "befare™
eype of daca exists #o that noat assedcments are made after the fact. In some cases, such As Ehe
Atfuat fon described by Pendergast in chia ayspeaiem, the changas 1a goat sushers are so dramatic
that even scanty baselloe data are sufflclent to demoostrate declines. Oenerally, showing that
declines occor im a relatively scraighcforvnrd sacoer .

Ehy they asocur e ubdedidsd zince the pamadible cauten have not Been lsslated Adéquately.
Thitee cossanly fuggesbed effécks of redcurcs developmedts arai  logs of hableat, Lneveased kil
Ehraugh (saroved acoesd, and deasrtiom throwgh disturbamcs and payehologleal steens, This letter
factor in Important for boch non-consuspElve &nd consumpt {ve omee of soumteln goats. Tn smumoal
canes, losses of hobitat may be large enoagh to reduce range supply afgnificantly. However, this
s probably not troe In momt cases and, In facc, cartain limited coses of scrip mining may creste
sacaps cerrain (Pendergasc snd Bindermagel, this symposiim). The laccer owo sffeczm of lepact are
more difficale to disencangls aml Lt 49 oaly throwgh appreopriately designed experiments thag the
EormEst ansver will ba obialned.
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The ment six topics vere ramked as of Entersediate impovtamce (Fig. 3J. In subiect =acter
they wers concerned wicth resource partivioming, socinl dahavieur, nutricdon and develeopmante of
aimulacion modaln.

Four topics ranked low in priscity. In decreaning order, they were: Isportance of paramites
and dissame in productivity, significance of mineral licks, wser atcicwdes and preferences, snd
sconnzic walos (Fig. 3). The low rank of the lagcer owo wubjeces is surprising wince chay coorin-
wally arise in disccesions o8 ssnegepent objectives snd resource prade-offs. Perhaps these (tees
ware conaidersd more in nesd of applicsvion rachar chon 4n meed of further resamrch. Cercalsly,
usEr SUrveYs sre srandsrd tools of maTker management, bHut avaluating 4 DOA-SATHET TeBOUTCE SOh—
tinues £¢ pese & resaarch challengs.

The fallowing toplem were almo suggested by respondenta:
1. TFarssitola and virnl diseasen
. Intra-specific competition with ather ungnlares
Y. Tochnigeew for live=crapping aocd handling
&, Beproduccive porencial and sureival
5. Effects amid level of predation (3 times)
&, idemtificacion of a mamagesdle uniz: herd or Babicac bamim
7. Canaral 1if& history
8. Dynamics of fnvasions (cransplanca)
%. Influence of whathor on reproduckion and snrrival

Thess mugpestions were not ranied sipce they vers nor gvaillsble o everveone for sssessment.
They fevsaled one shorccoming of questionnaire gurveys pointed our in che Methodm, thar is,
pmitting major wwbjects fmn the topicw. For exseple, oo cicies wers listed chat relaced oo
competition, predocion or babaviour of crammplants. Thass omissdons reflect oy provincial Sias
aince in Bricish Colusbis, we appesr fo have liccle probless with compefition or predation, and
are nat tranaplancing moumtaln gears.

Hwaful cosseniw were of fared on research and 1ts mpplicarion o mnagessnr. Soss hlologiscs
felr thar whila sore ressarch in nesdod, we should concenrrsce sore on the application of resples,
Batter arrespicn 0 publish comspleted ressarch and other commmication methods, One bioiogist feln
that the resl problem wne people managesont, and that we should uee kmoviedpes gainsd cheough
ressarch o Infjeesce policical wnd public accitudes.

Current Eswsarch and Nessarch Hesds

Evaluacing the agréesent 1N geloritles hitwesn Fesaacch needs and papers st this syssoeium
wad diffleult. Eoss papors were Toviews cather than reports of ressarch projeces. Others wera
cosprelmalive and dealt with many of che topice Iimced om che goestionmeire. Scill orhere cresced
the guestiommalre toples peripherally rather than sz the msin chess. For thees reasone, | counted
spes papers for more than one peple &F they tréated the topices in decall,

Bearing I mimd the above gualificacion, 1t was nomechalean aurprising to find chat ohe null
hypothesin of oo correlscion wes not refected (ry = 0.3, 4f — I3, rabulated ry at 0,05 Level =
F.512 In table P of Sdegal (I956: I84). IF the wysposiom copics accurarely reflecrod oo=going
research and sy classificarion of thelr toplées is reprefsentative, then [t appeacs that ressarch s
fal directed acentding ta the prioricles of the guestionnaire respondencs.

Dhviconly, redireccing ressarch on the baals of this single, simple tewt iw emoise, Yer it
doss suggesr chor fish snd wildlife agencies and parks should cavefully re-smamine chelr ressarch
prograzs with respect fo msnagesent nesds.

RECOMMENDAT TONE

L. Direst ressarch bosarda PriATilY tapleosm,

2. Direct reaearoh avay fros primavily descelprive prolects to ewperisental approaches.

1. Redues the lag betwern teseacch cesults and mmnagesent spplicacion hy isprovisg comsunisstiom
and by publishing resules promprly.

4. RAessarchers shouwld fncerprer thelir findings more :hu-rmm;r.

5. Hold regular soentain goat workshops at two year intervals, poswibly in confumecion with ohe
Worthern Wild Sheep Workshop.

fi. Define ohjecciven clearly for ssuncain goat sanadgesont o Lhat the ralé of ressaredh can be
mara affeceive.
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Echert J. HoFerridge

Duparcmant of loology
Dalvaraley of Albarea
Edmontan”

Abmrrace: OCheervacions of ftwo populacions of scuntain goacs were recorded near Crande Ciche in
wescers Albarra in 1974 amd 1975 to decermits the habitat preferences of mursery groups. Eash
chasrvation was clasalfied according to the falloving habitat parameters: ecover type elevaciosm,
glopa, aspect and distance to roch=gravel cover cype. They ssclvisy of poaca doring an sbaeria-
tion waa tocorded as fesding, Deddad or escape. Ower 400 obpecvations were recorded during thia
invencigacion and sbout one Balf of these were of nurdary groups. Foragiog sctlvity prevalled
of Level, high slévatlon ardsn scat distaat from rock-gravel cover types. Bedding and escape
aeriviey ware aadoclated wLth alesp. fock=gravel areas. There were also pronomeced seamonal
changes {n hableat selesctlen duting the perlod fiom lacte spring to sarly fall., Securicy and
refuge seesmd to be critical factors in che selecrion of habicac parasersrs hy nursery groups.
Foraging sxcursions ooro less sscure hablcar were cosssm anly in lage susser, Enowledge of the
romoutcn. atrategy of this species s of imsediate concern in view of che i=sinen: develop=anc of
coal deposits In the esst wlopes of the Rocky Mountains in Alberca.

In reécent years msore aml sors sfudied have exemined habitat seleckion by wild ungulace pope-
lations (o-g. Mirst 1975, Peek gt al. 1976, Shanooo et al. 197%). Ssunders (19%3) and Hisljord
(1973) have i{nvestigzated habltst snd food selection by mouncain goacs {Orsamncs sssrilcamus).
Inwvearigaciona of habirsr use are isporcanc in ansedsing the lspect that say acerus ko wildlide
ums by ongolates (including the present one) are nee srperimencal but simply report nom-
sinipulative chuarvation of habicat ues. Thus we ean only hypothasize abaut Badicae or forage
requirements based upon cbeerved preferences.

in thir papor I have accespted 0 dsoess the habitat wse by sountaln goat nursety groops and
to demomatrats that eertiln snvironmssngal varlablies saf be selected differently by nursery groups
af differeat tlmes of the yoar and durlog differenc accivicdes. I have also atrespred o sxplais
variation in hebiteat selection 1o teres of wvaryiog requidressors for securicy snd forage. In
Athares the major chrear co sssncals goags &t the presmt tise I thw lows or disturbance of ranges
that are scaupled by jeate through esploration snd extractien of goal dapesice. By recording she
habitat prefecences and describing & seracegy of réscurce ume by maraery groupa 1 hope chae ix will
ba poumible to minimiee confiict batwesn resourca developsent and mountain gost reguiresents.

1 wiah to acknowledge the fleld assdazance of Joses Stelifex and to thank Jan Hurle snd Fred
Zufchel far helpful discussions abowt habiitat selection by wildlife populations. I alsp wish to
thenk thoas §n the Wlldllle Services seccion of the Albarca Fish amnd Wildlife for logiscical
muppict 1o Ebe [leld.

STROY ANEL

L recorded pbpervacions of mouncaln goats on thres adjacent arsan in wese zancral AlberEa.
Mounc Hm=zell (wes Fig. 1. Samuel st al., these Procesdings) che Coac Cliffa and Cramds Mountain
are alruared om the eantern sdge of ths Rooky Mountaings. The slevatios hars ranges [rom 1000
feet (914 metorn) 4t the Smeky River up bo 7000 (2134} et the susslt of Mount Hasell. The
River MMlewva narth hetvess Maont Hamell o the west and Grande Mowntadn and tha Goac Cliffe o cha
ennt. Tt Is wnlikely that regular movement of goars (parcicelarly mursery groups) ocours acroes
the fmoky Rivar, bot I feel that sosme goars say have soved betusen Orande Hountaln and the Goat
Citffe and thar chis (s posalbly @ =ore regular sovessnk foute. Table [ liste the esti=ated poat
populations for sach aide of the Smoky Kiver im 1978 and 1973 (fe. the gecimace for Crande
Mountalin has been combimed with that for the Copt Cliffe). Earr [19763] reported & Jdeclise frea
B0 o 33 Zoats on Mowne Hamell beoween (962 and 1983, That populacion has declinad sven furthar
wince chat tima.

ll"hm:l-ll support vas provided by the Alberta Flakh snd Wiidlida Divialen, che Univeradity of
Al and the Canadian Wildlife Service.
Presant Addrsas: Albsres Flah and Sld100s Divisien, EdsemCon, TN LF2
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Table L, GSummary of populacion sscizaces [of Ivo @aEudy areas in 1974 and 1975,

—_— Hamall Gaat CLiffa
197k 1575 L1574 iw?

adult mals & 10=13 A B=10
adult Female 12 13 11 10
Eve—yiar-eld 1 - T 1
yeurling 3 e i i
el a2 L] b | .|
coral i2 i9=47 1) il=-3
Eidef 100 nacnies ] &9 T ik

Thane arecs are located near Che ore townm of Crande Cache just nmorth of the Willsore Wilder-
negy Fath in am area that has recently boen developed for rich coal deposice. Seversl active
onderground mines and a preparacion plent ate situated sdfscent to chess atudy arean.

HETHURIS

Fleld observations were recorded during che somsser and fall of 1976 and che susser of 1675
faily observarions were conducced from bass cosps locared op aach scudy arss. The locacion, age
gl sux wars spicifisd vhen poguible for each animal obperved or othecwise listed an unclassifled,
for the purpose of chis wtody a nucsary group vas defioed anm any growp of goats chat included ac
lease ene kid. Octhar iodividuals in a group say have bean of any age or sax cohark, l.llhhl.‘l'l.
adulE billies were uncommon Lo AUMCAETY EI0UEE.

I choss the following habltat paceseters am vaciobles that might be relevant co the discri=
bution of moustain goat nursery groopa: vegetative cover type, elevacion, alops, sspect and
discance to che rock-gravel cover cype. HEach of chees variables wvam ploteed om & sepatate map of
the study aren. A grid overlay systes wap established for the maps and ‘each poinc on the grid was
clamiified for the habitat warisbles sentioned. Sursery group locacions ware also idemcifisd by
coopdinaces of che grid, allowing = fairly accurate idencificacion of che variablesa at the polnt
ef sach smursary group sbsarvacisa.

I ldentified weven categorlea ol cover Eype. The decidwcus and comifer cover types ware
wituated at lowsr wlevations. The conifer scands (mainly spruce Pices glsuca X F. 'EE:J_..FH_HI
ware most often locaced on norch facing mlopes while che decidusus foresc inly peplar Populus
E%.:.;.E oF denss alder chickecy Aloue crisps) were sltuaced on soith facing supects. The
REans wan a poarce type oo all sroas. This too wvas fowmd at lower elevatioms of sbout 1300
to S500F(106A=1373m}, The burn type was situated at higher slevacion, usually absve S000F(152%).
These vere clder burna chat have ahewn very liccls regensration of cheir previous conifer stands
but ace suppart 4 productive grans—hécb—ahrub vegetation, This cover bype was useally character=
lged by a relativély deep soll layes cospared to tha other cover typom at the same alevacion.

Tha subalpineg ridga type wam spother high elevation cover type, omually mirusced abawve G300F

(137 m), and wan spacially associsced wich che rock=gravel cype. The speciss composition of the
vegetation on the mbalpine ridge wss very similar o char of che burs, but the hilomsse prodoct=
iwity aml soll chickosss were such loss, The alplne tundra type sam situsced abows S000T (1830 m).
Urnuwen, oedges amd small dicot herbe wvers prevelient om chis cype. The cock-gravel cover cypa vas
charsctorized by Little or mo vegscacion cover. The slopa on this evps was waually vary sfeop and
che soll unacabla.

Elevation wam divided inte 300 feot (153=) intervals becween 1500 and ﬁﬂf{lnﬁ!—l!ﬂ] m) from
the mational bopographic map series (1:50,000 scale)}. Slope was escimsced for 15 [nrervalse
betwesn 15 and T5 degres slopes. 1 divided che aspect of the study sreas Into north, south and
eant facing apd & high elavarion exposed sspect. The vest facing nspect was not ropresented hyre.
Finally the distance to the closest eock-grovel covsr type wvas conmidersd for sach abservacicn.
The distance e determined from the grid syocem used oo ploat observacicns and hablcat variables.
Compequemtly the eategery iacervals are a funccisn &f cha distanca betwveen grid poinmcs (approxi-
aately 0% a) and cha First cacagory of che diacance wariable 1s equivalent to the rock-gravel
cavar type. The habitat paramsters consldered hite do mol vary {ndependently of sach other.

This sust be consldered whem Interpreting the remilén In the following mections.
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EESULTH

Dhservitions of Aussery Efoups on thass ATeas centeced Afound kay fones &f atesp rock-gravel.
On Hounk Ramell, Hell's Canyen formed tha seat promipsat rellef dad wad Ehé eéentral dres wsed hy
godta. On the Goat Cliffa, abdervationd of aurssry groups centered oo o adlacent dralndges chat
commrped an the Jaoky Blwer. Thess areas accounted for about ¥ percent of all oursery growp
observations however, the dependence on the rock-gravel cover type by nursery groups was not
copdlacant chroughout the sussar perisd. The predominsn: sceiwities on cthis cover cyps wers
security oriented (ie. bedded apd escapel, Use of arvas st greater discances from the roch-
gravel cover type at higher slevations amd on che most geatle slopew were associaced with feraging
acrivicy. Thers vas o wignificenc sescciscion, wsing and B« ® © conuingency chi sguare test (p =
0.0% and in sosc zasen p ¢ O.003) becwesanm sach of che Rablrac parasersss and nufmaTy Efoup Reciviey
and the habitars that wers used aach meath.

Rewunrce Use and Activicy

I exoamined. the ose of sach habitor wariabls to ses {f chore wers differences in habicar pre=
ferances samocioced wich che activicy of nurssry groops. Threes scoivicy classes accounted for
almost all observetions recotded. Thess were feeding, bedded amd ewempw. Fig. 1 show the pro-
portion of chservations in sach setivity category for the vegutacive cover typa (p = 0.005). Tha
eaallest proporcion of feeding sctivity sccurred om the rock-gravel type. The mominal character-
istic of the cover type variable profmibits a aequentlal interprétation af the categories. That
i, the activicy of purdery groups on sach eover Lyps cannol by fanked accotdimg to asy valud of
ssch caver type.

The accivicy of nursery groups werled sigaificantly (p < 0.00%) at different slavacions (Fig.
). The Inperval chavacceriacic of this varishle permice & sequencial (nterpretation, not possible
for oover Cype ar oChir nominal varishles. Foraging activicy prevalled at higher slevacions and
bedding decressed, Thers wors oo major chamges im the proporcicon of sscope sctivity sxcept at the
lowase slavation vhara thae small sampla of owo chasrvariona reduced the mignificanca af thia
cakedary.

The propoction of chesrwacions in asch sctiviiy on the diffecent slopes iw shown in Tig. 3
{p « 0.00%y, Feeding accivlcy was grestest oo tha mosr gencle slopes and lesst oo choss areas with
a wlope of greater rham 30 degress. Conversely, bedding sctivicy wam ledst om the more level areas.

The effect of aspect on sursiry groups activicles should b considered in Eerss of the sffdce
chat aspect Baw on ochar faccorm such as chd incidence of radiant enargy, vegetation type of Andw
gaver. Om the bhasis that the apount of radiant enérgy recelved la greater on south facimg chat
on east Pacing alopes and greater on eadt facing thas north facing wlopes, then It 1s probabile
that Lpeldent radlatlen Was faveured I the salecilon of loraging sites by nuraaty groups (Plg. 4,
o008 HMimor warfation In bedding and escape activley were recorded on each aspect. The saall
proportion of escape aod bedded activity oo the exposed slops may reflsct the sssceisrios of chis
type with high slevarion, level sress.

NHursery growp aviivitles warled iiplflqm:l? aw the distonce frow rociegravel cover cwpa
inereamed (Fig. 5, p < 0,008). Forngirg activicy Beceme more prevalen: and bedding acciviey de-
credmed an tha dlatanca from cock-gravel cover incteaned. Escape activity wan soac frégusnt am
the rock-gravel cover type but resalned Falrly conatant af ineressing distascen.

Sansonal Patterne of Eesoproe Use

Sloce obwervacions wers only recorded durimg che seser end fell periods chis szasinarcion
doss ot extend o che complece anmual cyels of habizar yss. Obgervacioss from all study aress
anil owo yaars of daca ars cosbined o incresss dasple slses in chis sialvels and vere divided
into moathly lptervals.

Tha saec inceareacing changes in Babitat ude wire amacciated with cover EY P, elavation and
dintancs to the rock-gravel cover type. Variation In the sessonal une of coaver types dccurred
on tha rock-Eravel type, tundra Eype and the buarm cower Eype (Figs: 6. p < 00051, This warlation
way have boen associated with the sslectien of other habitat wariables such as elevation or
distance from the rock=gravel cover, that co=vary with cover type, bot may also reflecc differsicas
in forsge swailabilicy ar gualicy on chease cypes as che ssason progresasd.

I obpmrwgd & signifivant tremd in the seaponal use of different slevacion classes by nurwery
greups (Fig. 7, ¢ = 0.003), Thore was a comsiptent incrasss from May co Oerobar-Noweebar in ctha
proporcion of pursery groupd obperved sbove J00f (1525a). Observations ia the highest categery
(Le. abeve &000F (1830a) sccurred anly in July and August. [n Ehe previoua ssctiom | encablishad
that the majoricy of cbearvacions 4t higher #levabiona wars assoclated wich fesding activity.
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There is aloo @ socable sasscoal crend towards fncreasing use of habltak a4t greater Jistascea
t5 the rock-gravel cover type during che sumser (Fig. 8, p< 0,003}, The greatsst proporticm of
chesrvacions Ln the mopt distent category occurred in Acgusc. I have also indicated in the pre-
wicua aection chac fending activity vas che sest prevalamt sccivicy in che sost discant categories.

HSCOsSToNH
Scracegy of Resource e

The term "strategy of resource wee™ La uped here s & gynonym for scological niche; however,
tha former cers is preferred im this conCext Bocouge it cophagizes che active selection of emviron-
mental factors. Tha idaa of & scratagy i Balpful simce it fzplies & flexible complax niche.

This s particularly relévant in a varisble and discontinucus habitat such as chat sccupled by
maniailn goatm. The tesuccs cospenants of the alcha bave phywical. blolegical acd Lesporal
dinensions .

I have prepared a aisplified model (Fig. #) of che scrategy of rescurce upe by scuncain goar
nursery Rroupa that im baped om the dichotomy betwoesn the msed for peeurity amd that for forage
as fsctors detsrmining habicat usd. Ic mlghc be argued chac che balance betwesn chase faciorw
depacdd upen tha ociscing leval of predation. Alchough saveral tarrescrial predacor epecian
(fome grizaly bear Ursus acctos, wolf Canis lupus, covote is latrams, dnd Iynx L canadansisl
were present no Lateractioms with seustain goats were ob . Golden eaglés Agu EhEradet e
wire abundent and occamionally made threatening sctoops at oucsery groups. [ would suggesc that
tha requirsmenc for securicy ls reinforced by low levels of predacion by cerrescriml carmivores
amal char the rafugs stragegy of nureery groups Is less effeccive agalnet avlan predatoce as large
an ooglew.

A major limdcation of Lhe TescuUrce ECTALEgY o nurseTry proupa say bha asscciaced with tha
fact that almsat 95 parcent of the abservationn sccurtéd within =il @ of the rotk-graval cover
type. Comaequently the selectlon of forage wmld be restricted to thoss arvas withia about
400 m of rock-grawel cover type. This distance may bo quite [lexible. Muria (1944, p 1423 noted
that in the pressnce of beavy wolf predacion, Dall sheep (Owis dalli} range was rescricted co the
rugged cliff areas, snd chac in che sbassca of wolves che -Ep moved oo such lsas secure
habigar.

In conjupetion with tha hypothesls cthac ufa af acesp rock-gravel avean is asssclaced with
tha nadd for mecurity Lt followd that umé of level areas at longer distances from rock-gravel
avdas ard usdally asscclated with hlghly sotivited Foraging secivity. This is supported by Lhs
abasrvablon that femllag activity preovalled on thoss aceas.

Sepsonal varfacion in habicat use was possibly dus o variscion in fovage svallabilicy amd
guality on difforent habitate snd differences in pecurity requiremence asssocisced wich kiddimg,
grovch and devalopsent of the kida. MNanmles eypically gave bireh zo kids on the sost sugged
portions of che ciliff archs and coly moved off cliffa afcer chelr kids had developed gredter
phyaical stréngth anl coovdinatian. As the sesson progeessed the (réquency and extest of foraglag
axcuralons by aursery groupe loctessad diaw to the reduction of the need for security. Consequently
thite sma & shift to habitakwe at grester di{stances from the rock-gravel cyps during July and

hugust by Dursery groups.

Jobngton &5 al., (1968) showed that the palatability of forage vas greater at higher elevacions,
thus the svailabilicy of better formge st higher alevacions may sncouraga fesding activizy oo
thasd areas. [c wasm apparenc that cha “gradn—wp® of vegatation in the apring progremasd from tle
Lowest deciducun forenta in May wup o the higher elévations. Consequently fhe maglmes palatahllity
of forage would ales progress seasonally up to highér elévations during Che sussey, This wewld
sccount for the lstreaasd uee of Cundra and burn types In July sod hagust.

At the present time in Alberta large areas of the sastern slopes of rha Rocky Mouncalns have
boon lenasd for excraction of coal deposics. Much of this ares corresponds 1o the aress of majuor
angulacs concentrations aml gome lesses are even wituated in alploe sooes, There exists & perious
potential for comflice betwewn the habitat requirement of moungteinm goocs and ocher ungulaces and
the developsent of nen-renovabla ressurcas. Detalled Enowledge of cha hablcac use and resource
stratagy of sountailsn goats may peralt cthe establishment of spacial asd temparal conatralats wpon
Futiira development Ln arder to slalsies the Ispect upon wild populaticns.
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INFLUENCE OF SNOW CONGITIONS O WINTER OISTRIBUTION,
IEARITAT GS5E, D GROCF SIIE OF MOUNTAIN GOATS
Bruce L. Saith

Hontana Cooparative Wildlife !.l.lul':h taiz
Misacula 59801

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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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,

L&D



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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Seccion IV llabitat

FIMMER MOUNTAIN GOAT ACTIVITY AND HARITAT PREFERESRCE IR

COASTAL ALASKA A5 & BASIS FON THE ASSESSMENT OF SURVEY TECHNIQUES

Josuph Larkis Fou
dooparacive WLLIdlifs Ressarech Uit
Unlveraicy of Alazka
Fairbanks. Alawka 99701

Abacract: Westhat comditlons be coantal south-central and south-sast Alaska greatly lisic the
smounac of time avallsble for mountaln goat cenmaalog. The lirge drea occuplod by goats nidsi—
plrared uee of asrisl surveys (o determining popolation indices bat such surveys have been
oxtresely varidble In thelr resulce. Goar sccivicy snd locacion withls savailable habitar wi11
influence the sawe with whieh they can be located amd counted; In parcicular, sovesence and
accivicy changs selaced to the onset aml duration of clear veather are an Isporgant coodern.
Heaules of thim scudy indicata that @a clear daym goata tend to comgregate in larger groups,
peve higher (8 thelr ramge, closer to ridgelines and farchar from Créds, use sors s=ooth habicac
including snowbanks sod exhiblt & synchrosiesd sccivity period in the late afternsén. Surveys
conducced in late afcernoon on clear days and tlsed sefflcléently aftér the ceasation of clowdy
and raimy smarhar should provide clome to optioum results.

Mouncaln goat diaceibucion in Alaska im restricced prédomimantly o the south-central and
poutb—edak foaatal raages Wwith sarthern tersind esteadlong laland inte the Wrangell and Talkeetna
Hountalne at just over 627H latitude, The main concentrations are in the wec, rugged coascal
canges which has oecessitated a relisnce on asrial reconnalssance for obraiming populacion indices
over such of the Ttegion. AMlthough asrial goar counts lave been conducced by the Alaska Dupart-
ment of Figh spd dsse since 1959, results have whown great varistion im total susbers and adule-
kid ratios for specific aresap both within and betsoen yesrs, aod compariscn of results is
quastionable, Sumsar asrial goat surveys carried oue by Fish and Came personsel 1a 4 caastal
acutb-adat raglon wlch fined wing alrveraft provided wivén counts which rasged from 30 parcenc
to 97 percent of the total misber cbaerved from a heliceptar {Ballard 1975). S%ince curresc mansge=-
ment im baned an such surveys & more detsliled decerminacion of cheir reliabilicy 1e secencial.
This should isvolve mowledgs of expoceed goar Llocarcion amd segivity whder various veathar con=
dicions aod provide & seasurs of cosparison wich sisultanecus ground sucveys, This paper
addresmes the relacion of gest group size, sctivity and habitast preferencd co weaather copdition.

Pant ohaervations on goacs have produced commsnts on typilcal daily sornlog and svening
feeding periods snd suggescing thess da the bese cisss for comducting servey dounts (Casebesr
gk al- 1930, Merriss 196%). Chaduick (1973) suggested that lace afceynoon-evening vas the Sest
time for comsualig wince Fewding sotivities were more symchénous ot that time, Wich caspect za
weather, it haw bgen chesrved thac goate tend to lacTeaas actlvity and amecgs ants open alopes
for fesding i=sediacely Pfollewing a scorm which had caused them to seek shelter (Caissbesr b al.
1950, Drandvorg 1955, Chadwiek L9710. Prolonged wars, newny weatbir Le charactarlieed by & rettedt
to whaded areas (foreat) or to snowbanks (Brandborg 19550, both habitats which tend o conceal
goati,  Inclement weathar Induces {rregularities in the timing of oormal activicy paccarns
(Bramdborg 1955} smd may result in significant movemenca. For exasple, slchough Cisin (1853)
states that susmer movessncs are lircles sffecced Ly weather he gqualifies this with the cose of
devara arorss which preciplrace soves (o leevard slopes and often te the upper frimges of feraac.

Coastal pouth=-sast Alamks prasentcs 3 ponsvhat SLffareat situstlon Ehan escounteral ls =3at
of cthe scudise cited above becauss Tha ragion has cyplcally inclement weather. Hoeosce, Leregu=
laritiss in goat activity patberns might best describe Chose changes Loduced by the shore claar
apells. Thia sovessnis, activity and hobiktat changes telated co che onmat of clesc weacher and
scceptable smirvey conditionm are an isporcant coscere in che souch-sasc.

Funding i srrapged through the Alaskas Cooperative Wildiife mescarch Unilt at the University
of Alaska with Ehe cooperating ngerey bere Being the Alanka Deparcsant of Fiah and Came. Lagis-
cical apnd other supporc has been willingly lec by tha Deparcment's rveglonal office im Juneauw and
much help i gracefally ocknowvisdged.



The atudy aves ia located Ln south-east Alaska, 38° 30'N, 134%15°W, 25 im northwesc of
Junesu; Goastal rangea in the wicinity wary In hedght from 2500 = souncaims wicthin the huge Lce=
flolde bordering Bricish Colusbis (o sore comson 1300 m zo 2104 = peaks nearer the cosst. Tree-
Lina in the regios, charsccerised by sproce {(Fices sitchensis) end hemiock (T H
forest Incersperssd with thichets of alder Ha.lnn! EE.HH-]I iu genarally abour =, Serob and
krummolte occapiopnlly approach $00 = and precipicwcus cliffs vircually devold of cres grovech
sccatinen spam cthe drep [n! alpise o mea-level. The atudy ares s 4 ralacively diperates alplne
tone of approxisately 40 km” dosinated by Stroller White Moustaln (1570 ml, Bousded to the oorth
and sant by glaciecs and lce-flelds, the study area slopes west wnd south inco foresced lowlands
miong tbe inland waterways of lower Lynn Cananl (Fig. 13.

HETHOOE

The gtudy took place during the mopchs Juse chreugh Auguse, L1978, Daca comaise of 2,021
poinc-in-tisa obearvations on gOAE Erowps taken at 15 min. inctervala and catagorieed am fo eleva=
tion, topearaphy, alops exposurs, elops angle, snow cover la viefnity, baslc vegetatlon type,
group compoalblon and Lodividual scilvity. As msiisata of distance from oeacesc tidgeline and thac
to Eresaline was recorded for esch group. Eesther informacion sas recorded nr lssse every fus hours
while animals were under obasrvatios asd Inclisled alc cemperaturs, oind speed amed direceion,
humidicy, cloud cover amd precipication type and rate, MHajor seather changes (defined belowl were
nlso recorded as time since lapt such change in cenjonecion with cha 15 =in. sbsarvaticns.

About nine k=" of tha study arsa included tervain which could be sbsarved saslly glven good
vialbhility. Family groups césprlael primsacily of sdult females, kide and juvenlles were the
pradeslsint subjects of observacion. These totalled between 30 and 33 anisels of che approximately
70 goats inkabdtaring che sacire study aces.

A group wse defined ag an ndividusl or sggregation of gonta 100 = o more from the nearest
other individeal or aggregaciosn. The cers group obsarvatien refers Co oneé point-In-itime recordimg
of dats on a particular greup: (adividual shasrvacisns refer to recovids on each Individies] =ode
during a growp obgervatien. Graphical presentacions below are ordinated in terms of chese Dndi-
Widual or group ohasrvatioms. Major wveabher Eypes were aspatabed as: clear, 0-30 percenc clowd
eawar: parily=cloudy, 51=95 perceot cloed cover; and cloudy, $6=100 percent clowd cover, fog aml
radin {ncluded, Wiomtber types wers divided into res perisda; less chan or equal ta 3 he and
greacar than 5 br from che iniciscion af a parcicelsr cype. Unless cthervise specifivd. observa=
tlons during the trandicion period of 5 hr are not imcloded in saleoiaticos perraiming o a
parcieular weather type,

RESCLITS

Weather types and the percent of obhwervatfcoms =made within' che= were discribuced as ahewun In
Table 1. Hote the telatively small percentage of claar weathsr over che susser. PFartly eloudy
conditions ara even less frequenc ledicacing their existence ag & rather short transition scags.
Conveccional afverncon cloudiness and chupder storms characteriscic of comcimencal sounbaina are
generally lagking bure where the coptrolling influssces are cylonie weather pactérns from Ehe
ouvgan with rather abrupt changes bacween cleAr and atormy condifions,

Tabie 1. Percent dictrihotion aof ssather Cypes aver the study pericd and wichin che riss

samp Lad.
Mwather Seudy time Span Ohearvation Mumber of "Group
Typa 1Y Jume=21 Kag, Time Span Obksarvaciona™
Cluar ] 1% ii
Parely Cloudy i3  F 12
Clowdy = =5 2h

bdornal accivicy patrerns are seeewhat different under the various westher cypss. Thess
pattorne are displayed In Fig, I where sccivity is reflecced inm & running averages of sccive anisals
summgd for hour incervale. Active animale are an chedr feot and may be feeding, standing, walbing.
muraing or playing. Tha grapha Inscluds all imdividusl shasrvatlions Ls sach weallwmr type ansuEling
that the animils react sare vapldly to weather change {n chelr accivity chan, say In thelr group
sles, hableat of elevation locts.
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Centidunce limien (F=.05) have bewn established for at lesst two points on the graph (Fig, 1)
in aach veathar tvpa £ ﬂm.l.il 2 na=pla of variacism wvichin che dace. Seoaus of Eroup symehrony
in the acciviey of woata sarial correlations bebuesn the Activity obsérvations #xist and direct
palnt B8 pOLAE compAriadng batwvesn esther Cvped ould nof be sdtremsly ssaninglul. The confldsice
limlts provide an spprosisscion of the cenge io variance for all hours of the day aod persits sooe
comparison. The sost significanr differences betwesn weacher types in dadly scecivicy paccern are
in the peaks during mid oo lace morning and lace afcerncon. A lare afcernoon (1%0d=-20400 hrd
pctivity peak im clesr weather fs evident am in an sarlier (1700=-1800 hr) boc less prooousced
peak durlng eloudy weather., & nid to lote sorning active period is demonstrable, zhu'h appearing
sucsassively lster in partly clowdy and cloudy than Ln slear weacher.

Thers say e differenced lo Sotal daily active fims under thi various wsather condiciond.
Through the howrs 0800-2400 animals were owerall less sctive in cloedy and raloy weather (31 pae-
cont active) apd clmer sexther (56 peccent active) with eccivity during partly clomdy conditionm
baing greatest (Gl percent sccive).

Grovps ranged In mmber (ros | to 30 individuvals, Croup size, an exhiblied by the meon of
all group obwervacions wap {.0: Table I ouclines means, sasple aizes apd acandard errora for
group mize relacive co the weather typas. The =ain for partly clowdy condicions ia incermediace
and mot significantly different from clasr or cloody weather redpoctively (e=1.35, P> .1z p=5l.
P*.5), However, 4 differooce In seans betvesi clear emd cloody condicions ls evidime (e=2.11.
P*.03) Indicating that broups are larger on clesr days.

Table 1. droup sise under che different weather types

Claar Partly Cloudy Elaudy
Mean Croup Glee 1.4 &8 LA
Gample Siza {(Croupm) a=ldl ‘o2 o=y
Srmmdard Error =31 < «Ad

Use of dlEfscrent elevation sonem during the vacioon weatbar cypes is displayed ia Fig. 3;
purcunt of group cbaervations is thar wichin s specific westher type. Oifferencial use or
aeleccion of slevacion is very avident ender the different weather regimes ((3=3a8,F < . 003),
Coneral wlevacion use wap between 730 m and 1300 = vith virtually ne use below 730 & recorded
Bece. Under partly cloudy copditions (3 hrl goats ars Telativaly high o che alsped, mors
closaly spproximacicg che distribucion undar clear wveschar. The indication fa that a motable
movasant To higher alavacions sceura following eléaring Weather.

Encw lindge of dlstribotlond |l changes s elevatlon use under different weather regioed Lo
Isportant for planming amd assessing surveys buc general applicabilicy may be sosevhat listted
dus o effeccs of ocher hahivar parssecers on elevation range even at che same laticude, The
recarding of group disvances from treeline and ridgeline vas [nitiaced In an acrcespe to provida
4 more common bawiy for cosparimg or cosbining sicicedimally relaced Imformacion with othar arsas.
DLfferences goat diwtribacisn relacive to Tidgelina are evident undér thes various u.g:l."
conditions (N%=137,P -.003) as are wse discriburion differences relative to treelipe (X =280,F<003),
Usw of alevaciocow sbose [h0 w (Fig. ¥) virteally all of which iw within 130 m of ridgeline in
the study srem, indicates iscreamed ume of ridgetop aress on clear days. Dilstance froa ridgelinem
(Fig, 4) mieo indicaces una of Tidgecop zonsd an clear days. altheueh che ridgeline data does noc
reflact am dtrangly tha alevatloh changes related b6 ewather as does Lhe dlatance from treelines
data (Figs 4)s This variation was probably effected by lateral sovenent of the goats toward che
dower end of & vatershed, Eha beingliog them in cloudy wasther somewhat closer to che descoesding
cidgwlios without greatly changing che discance to treelise. Ridgelins slevaciom is generally
more variable than treelins:. Distonce from ridgeline inforsacion wvould probably provwide o racher
equivocal cospariscon bocwaen aress of very different topography. Srill ic i evidest chac thara
i -h:ltnlﬂmz movement bringing goate close to ridgeline and farthar from tresline ln clear
‘Wi Lhar .

Phynical habitat selection im evidenc fﬂ"-l!-.r €. 008) under che varfous woather conditions
recorded (Flg. 3). Goacs use seooth slopes amd snovbanks more during clear weather than during
cloudy weather. Use distribution of slope expopure wan differint (X*=243,P < .005) accerding to
wvaather type, Westerly aspecta were praforved over southarly aspects in clesver weathar, The
overall uee of slope axposure during this susmer scody period (s ahown in Pig. 6. In geoacal ic
caflackn cha lay of the land, slopimg ©o the wedt anil south with peaks in the other directions
abecsing Gigh lcefialds and placiars, thus limitieg avallable terrain to the sasc and porch.
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The resulis are seechar sice yescriccive aml i1l requirs a cesc of chedr applicabilicy co
other areas of goat habitat In the reglom. They suggest thot In clear weather goate of coantal
Alsaks congregate In larger groups, use fems rugged correin and move Bigher, sway fro= creew and
paarar to ridgelines. OCoata ate alss mare acczive im che late afcernoen during clesr veathar cham
ander sny other weather conditlons or abt any other time. Surveys conducted during late afternoon
in clear seather wbould provide optlss results. Helors susvering, at least 3=10 howrs should
follow the indtiation of clesaring weather to allow for goat sovemsnts to habhdtac cypical of clear
Wt her .

Thara are dravbacks to sir survering oo sueny days i goat habitat. The peromg light contrast
betusan sunny and shaded slopes im late afterncen i JLfficxile £o adfult to in ssarching for goata.
Mid—day conditions pravide mare aven Light but there is strong glare from che snbwfislds and goats
will he less active. Therd hive béss suggestions that partly clouwdy or clowdy weathsr with the
clonds high and pob obstreceing vinlbility may provide gowd conditions for locatlng goats in @
survey (Ballard 197%). Such o pommibilicy deserves further investigation in light of evidence
thar goscs are sore aecive chrough che day vnder parcly clowdy condicions and wich close o foll
elopl cover light sonteast would sob be 4 probles in sesrehing for goaca, Thers ahould acill,
though, be & sabstantial (3=10 hr) wait following cessation of prolomged clowdy and especially
rain or mcorm copditions before murveying s bapun. The aveilability of such high clowd condicions
will deterzine ica usefulness.

Floally, in detersliolng survey sccurscy L I deslrable amd should be [eanible to derive,
through comparative sleultonevis growsd and astlial coents, a statistically sccoptable accurscy

for aerial surveys under a parcicular range of conditions such that a few pesrly replicace councs
wold provide & pood sscisace of susbers sad adulc=kid rarios in eslecced Crend decsrsiparion areas.
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INTERRELATIONSIIFS OF INTRODOCED MOUNTALE GOATS
AND
SUNALBINE WABITAT TN OLYMPIC MATIONAL PASK®
trgrid Olmated

Callege of Foreme Redcurces
Unlvaraley of Hashingtom
Spattle,; Washingten FH1IFY

lhﬂ__artr- £: The alpine/subalpine vegetation of the gevlegically complex Klahbane Ridge in Clyspic
clonal Park wee =spped and s belng studied with regard te tha influenzas of non-native mouatalm
goate. Klahhane Ridge iw 9 wvest-ssst ctrending, soatly walcanile mountaln in the northeastetn por=
tion of the Olympic Moustaing., Steas tapography and precipifous sock formablons are bawic habicst
facters which have inflasnced the varisd subalpinefalpine plant cossunities spd experience accele=
rated eroaion under moustain goat Influence, A vegetation mep of the ridge will be presssced.
This ridge b8 wnlgue la tha park in that chare is oo si=milar confined rldge to which mmiatain
goats have dispereed.

Mountsie gosts (Oressnos americsvus), introduced in the late 1920's, have ceached & popula—
tion wize chat haw affected the wepetation. The scuntaln goace have eatabliabed themseclves on
Elabhane Eidge in grester pusber than soyvhere #lse o the Park. Various Eypes of influences fros
Fosding to traspling zo bedding and dust-bathing hive been sedsured. Natios of vegetated/unvege=
Eaped goac-udsed arean have heen detersined and will be compared to wimdlar vegecacion types Chat
are Litels or mobt 4t all used by goats. Cover and densicy messuresents vere made of most plant
ﬂlu m the sountaln goacs. Persapent plots have been established for monitering changes

EmCC

Su=mar food habite of the goats will be Teporced. Foil balk dénailbies were detersined for
all habigat Cypes used by goats and comparsd to thase not used by thes. Flve endemic plant
spacias of Olymple Matiooal Park grow on Klabhbane Bidge. Thelr stacus and comdicion will be
reported,

Pirk sanagement s confronced wich keeping sountain goats and vegecaelon healchy. Thecefore
o look at managemenc for cthe whole ecologiesl goat-plant relationship 18 AECAEASTY.

J"l-""fll in m flewt-year reporet of an en—goilmg stwdy. FPro-pehlication coples ace available from
Or: Ingrid Olesced, College of Forgat Rescurces, Univecsicy of Washiogton, Seatcle, WA SH19Y or
805 W Sewenth 3t.. Port Aogeles, WA 19942



Faceion ¥ Ressargh

MOCHTAIR COAT HOME EANCES IN
THE EAPPHIRE MOUNTAINES OF MONTANA
Cheater 8. Rideout

Husems of Natural Bilatosy
Univearnicy of Kansanm
Laurence, Chinans S40434%

AbgEtactt Twenty=eight sountain goats (Jressnos apericenus) wears caprursd im che Sapphirs Mouncalns
of Moorsna from 1971 o 1973; 16 ware l-ﬁ?pﬁ%i: radis eollars. MHesm yearly lsme renges (comrax

polvgon extisarea) caléulated from radio locacions uvere 45, Ykm< for yearlings, 31.1k=? for rweo-
ymar=olds, I&. for adult femalew, amd 21.3cmd for adult sales. The wize of soathly ranges of
four gonts decreassd from August to Sowvember of 1971 ap spovw accmmulaced at high alevatioma.
Fesalen wire tradicional is chalr wse of aumssT ranges, whersas malés wers sof seen in the sbudy
arca durlag condecutive Ausmers. Mean Winler sigcaticon distences (oeasored between mmmer and
winter activity cmters) tanped [rom 9.2 for the severs 1971-72 winter to only 2.5km during the
wild winter of 197T1-7). Goacts with radio collars occupied scuch=facing cliffs ac approximacely
1,700 alcicude during che wincer of 1871=-12, bur chey ranged ar such higher elovations (21,100 o
1,500m) in che wincer of 19Ti=73.

The mcuntain goat, hetduse of (ts liw populatioss and the fesctesess of its cative tanges, has
bedn thi dubjéct of few #tologlcal atudiéa. Becauss of theé hrokem terrala they occupy, and becauis
of rthe probless invelved in thelr capture (Ridewowt 1974a), still Fever of thess wrudiss Bave
involved the marking and long cerm obmervacions of individual anissls. This paper on souncain goat
homa ranges presenis u porrion of a movessnce and ecology study of & mative berd of mouncais goacs
in weatern Moncans (Rideour §874h). Information obtaimed in Ehis study haw Been orilized in lamd
ri-ulﬂ-: "1“- Bitterroot National Forest, mnd Bopefully will be useful in isproviog che sanagesdact
of the species.

I chamk Aobert 8. Hoffmann, Usiveraity of Kaopsas, for his help end encouragosent throughaut
thin atudy. Haspton W Shirver, Unlverslty of Kensam, helped with electronice demign and provided
equipment for the project, snd George Bogncie amd Charles Duvier, Cnivernicy of Fanaass, aseisted in
constructios of che tranasiccsrs. Barc W. 0'Cacs, Montana Cooperative Wildlife Unit, provided
helpfal sdwice, snd fosl Varney, aloo from the Hontons Cosparacive ¥ildlife Unit. help maimzain che
receiving eguipment. Rouel Jamson and Clauvde Saich of the Moncana Fish and Game Deparessnt
provided housing, equipsent, and advice, and Timothy "Stu” Surns, Bitterroot Watlonal Porest, helped
with hableat mapping. @ thank Covdes dnd Cecrge Miclesn, Poter Saith. snd Tom Matkins for thedr
help with Flald wark.

This scudy wes supporced by che “scilosal Rifls Assceiacion, the Watkimw Fund of the Universivy
of Wepaas, The Harlonsl Sclencs Foundaglon, the Matiopal Aeronautics amd Space Admindstraciom. tha
Hontana Fish end Came Osparisent. and cthe A=mericen Forest Iascituce. Two snavoobiles were provided
for this seudy by che Folarin Showvesbila Company.

STUTY AREL

Dome Shaped Hoontain (2.540m), which ssrved am our conter of cperacions, im locaced on the
divida ridgs of the Sapphire Mouncaine (Fig. 1). Much af chis top ridge i forested with whitebark
pine (Flous slbicaulie}, subalpine fir (Plcea englemannii) and alping larch (Larix 1liih. Umlike
mo8i goat ranges there is po tree alpise =one in tha Sapphires, and no Erwshols stands swist.
Larga snowbanis fors alomg ridgas, and they do not melt complataly snell July or August. Lodgepols
pime (Plous contortal ia common bebvesn altltodes of 1,500 and 2,.4008, and dauglas fir
senelenil) reachon & saximus altitude of 1,830n. For detailed information on habitats in the
Sapplilres see Mldeowr [(1974b3.

Frasunt address: Alology Depareseni,. Indlans Universicy Morchwesc, 3800 Svosdwmy, Gary, tH 46400
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HATERLAL AND HETHODS

Wa coptiured 27 mountain goats durimg this study in a wowen=wire pen crap on o nacural sals
1ick an a vidge cap ab 1, 3052 (Ridesus 1974s}. Thay weare mavked with sheep marking paint, mmbered
pluntic sarcaga, and collored marking collara; 16 were squipped wich radio callars having radic
frequencies runging from 27.570 co 17.6B0sds (Ridecuc 1974c). Sigmals were received with loop
ancenpan, & two elesent haod=held Yagl anteona, sod two theew slessnt Tagl antepnad attached to Tm
masrs on wo souncalsn tops. The sasts rested on swivel bases, snd declinatios circles aligoed
with cympass directions wera sasd in decermining dlreccicns of sigmals. &n airplaoe with loop
antennes attached vas used to locace goate during the wincer. A toral of 74% goar locacions wua
obtained by talasetry, and chay vers recorded In 18.2 ha (50 actw) grid squares. Hose ranged wers
patimated by drawing lines batween grid square canters and sessuring the ares of cooves polyyons
{Jemarich and Turper L369:228) with a cospenmating polar planimscer. Alchough convex polvions wars
alvasy used ln computing bose raoge slee; slnlsus polygons weéfe waed in doas flgures Eo indicace the
arsas of use sore scourately (Pigs. 2=3). This study lovolwed 241 days Lo the Cleld durisg & foie-
fear pariod.

RESULTS ARD DISCUSSION

Bene Reages

fioss ranges were decarmdned for 13 of cthe 16 goacs equipped with tadle collacs. This fochaded
pix adult Females, two adult males, one femsles and fwo male Two=ysar-olds, and two female yearlicge.
The average crepemitter life was 184 dawyu, ond am average of &7 telesetry [laes per animal wers ussd
to decarmine heme tanges (Tabla 1), Mowements co lowes eleverions cccorred in parly or sid-Hovember,
and the sovemsnt hack to susmer ranges cccurred in late Hay or June. Sesser-fall hose ramges (SFHE)
were ssasured over the 16 Hay to 15 Nowesber period (the earliest actual sseser-fall radic location
in this study occurred on 25 June). and yearly hooe canges (THR) also incloded locaticss [ros Clae
16 Nowvemsbar o 13 Moy paciod.

Adule Females

Six adult Femalaa wera equipped with Tadis collars; hooe renges were caleulated for fiwe,
emiteting goat 36, 4 femalé captured Octobar and providing oaly 21 locaciona (Fig. 2). The =aan
EMMR for tha five fesmales wam 19. o dnd the sean YHR value was 24.0km? (Table 1). Fosales 23
and Y1 were cheecved duriag the two yeacs following thelr capiurei I3 was always sesn wlthin hec
1971 SFER, buc goat 21 was ohserved two km emt of her 1971 SFHN in Septesber of 1971,

Aduic Halen

Thess adulc maleas had radis collarsm, Buc enly cwo (27 and J1) provided smough locacions for
home rangs calenlation. Mala 1) wvas captursd on 14 Bovesbar 1972, rwe wveska before we leafc che
stiady acea, and only flve locablons were obtaloed. The sesn AFHR walues fro males 17 and 11 was
17.8lkmd; the mesn yearly hose raoge was 21.%e~ (Fig.3}; Table 1), Hale J's SFHER was probably smich
larger chan indicaced since we wers freguencly umable co locace him by crisnguisaciom.

Goat IT van a sim=-year=pld msale of yoeyually weall wiee (5&,9kg). Like male JI, he vas ofcen
found In subcptimal habicac (Iass sscaps carralsn, more Forssc) during susser. His body vas found
an 10 May 1971 in river boctom habdtac ac 1, G4ds belov cthe sonflusmce of Stony and Liccls Sconly
Cresksi che causs of death wae mnot determined. Halea J1 amnd 11 vears not seen during che years
following Ehelr captura.

Two=Tear=01ds

Three two~year-olds wore radio-collared in 1971, two males (24 and 23] and a femmle (33) (Fig.
43. ALl threa of chem ware saptured oo 21 July 1971: winter locacions vare obpalmed for 21 and Is,
but we anly received a a from goat I5 Ffor 17 daya. The mean SFHR for 22 amd 26 waa 15.Tka=,
and the sean THE 3.1 (Table 1), Males 28 and X5 were nol seen In later years. vherean 23 uas
sean frequently during che sumser and Eall of 1972 aod 1973, always within hec 1971 9FHR. Goac
12 uas shor on 13 Sepresher 1874 acr the head of Licrls Stony Cresk, sguin wichin her 1971 SFHR.

foarlings

Two femals yearlinga, 19 apd 10, were crepped and radic-collared on 7 Auguet 1972, and yemr=
Iings 36 (femalal and 35 (saia) vars squippsd with radia collare oa 31 July 1973, |lloma tanges Wers
mot deternised for 34 and 35 due to the small sumber of locatioss, but the mean SFHR (41.2ks?) and
¥iin l-l-:, Teal) valuen for Female yearlinge 29 and 30 were much larger than any other age group
(Flg. 5.

0%



Flgure 1. Habitat map of the study arom in the Sapphire Hounraine. Map prepared from Sapphire
Dusilrsngle Map. U.5.0.8.

Flgure 2. Susser-fall hoss ranges and winter locatioms for five sdult female mouncain goate.
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Figure }. Susser={all home tanges and winter locacicns of two sdult male soumtals goats. Male IV
tound dend 2.50m (1.5 mi) sask of arcow.
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?I!IH by Sumser-fall home ranpes and vinceér locacionn af chres :—:fll.l—ﬂlﬂl: salas 24,75 aml
femnle 23,
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Tabls 1. fows ramges of vadio-collared goots (in ko) from seximwum polygon sscioaces. Daces of
eollar aparacion rafer te cise from capture Eo receptlom of last aignal. Summer-Fall
hose ramgea (GFERT 08 the area wied from the tise of capture uabll 2% Hevembeej yearly
bose range (YHR) is the sres used during the entite pericd of collar operation.

Age Oroup S # !ﬂu “‘}?::: g:;:uﬁ ﬂpsl:'::-:;n SFHE THE
TEARLINGS
r 29 M al 7 ohug. Td 16 dava M. T 187
F an 38 T T hug. 72 126 days 510 3T.9
F I 1 i | N hily T3 - -
M 1] 3 ] 5l July 73 - . =
Mean lome Rangs Valusa: &loX =8.]
TH=YEAR=-0L0E
F ad il 5d 42 July TL 165 dave 15.8& il.9
K ) e & i July TL 287 daym 16.2 0.3
] ] &1 &l 2 July M 17 dayw LS T . lw
Hoar Home Ramge ¥alaes:d 13.% BRI
ADRILT
F 2l LA £a Py A 0 dave .1 0.1
F k| &% 50 25 July 71 1353 days 111 18.5
F i ] (4 ] 1] 16 Juiy T2 148 dayae i | .0
F IH 117 11 17 July T2 178 dayw 15.4 .8
F i 1] Th 4 Eapr. 72 BS daya 11.2 15.7
F h ] i1 23 oek. 7T 189 dayn Sogw T
Mean Home Baoge Valoes: 19.8 4.0
AT
X i n Th I Augs T3 117 daye HL dhal
H un &l &l 2% June 72 55 daya 18.9 189
H 33 4 3 & How. 72 4 duys - = &
Hean Mome Hange Valiwe: i1 1.3

et dnclwded In caleuwlacion of =asn valuss.

Yearlings of athar uagulste species tend to hove larges hose ronges as wall. Heostom (19680
reported large hose renges in wearling moows (Alges sloes) In Jackeen Hole; Bayless (1969) found
that yearling pronghornd (Aneflosanry sparicanal have the lirgest winter homs ranges of 16 sacked
animala: and Martinks (196%) found chac radio tollared mile vearlimg <1k Gﬁuﬂ' sﬂqgml have
the largest susoer hoss ranges, folloved by sdulta and female yearllngs. Adult female mosmtain
goats fréquintly threaten péarlisgai the greates sobility of yearlings may be dus in parc co chair
foreind sovement (fon one fesele-kid group to another.

Hatithly Ratiges

Tha monthly ranges of five goate were determined from the tiee of capfuce ddaly or Aaguat.
il



Figurs 5. Susser=fall hose renges and winter locacions of veariing fesmien: 2% and 3.

Figure 8. Homthly ranges for adult femals 18,

20R



figure T. Monchly ranges for adulc female 26.

Flgure #. Monrhly ranges for yearling fesals 50
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1972 emeil Sovesber 1972, Teese incloded sdulc male 27, sdult fesales 14 snd I8 (Figs. & and 7).
and fesals yearlimgm 10 (Fig. &) and 29. Goat 13 was cagtured om 1% July 1973, m¢ ohae July valus
reféra to oaly halE of the monthi che other goats wers captured in lage July or sarly August. Ia
all canss, the largest santhly ranges scgurred In August, and the smalléac in Nowesbar (Flg. 9).
Hale 27 and [emale 26 had geedter sonthly canges ln Octobar then In Seplasber, possibily dus eo
greater movensnt during che pre=rust.

Large momthly ranges ia Augusc ape probably due o one or sore of che following faccoras

1} There im a greacer sasa of ssvensnt dus to che lack of Enow.

2} Asgust la the warsest monthi soowbanks and north—facing clififs, which are popular during warm
periods,; are widely separated.

3} Flies are sowt comson during August, amd causs the gosts considerable Iccitation: they =ay
arisulsre msovesants oo arcas having msors anow or grearar exposurs o wind.

&} The Fapphire salt lick is ysed primarcily during July sod Awguet, and goate captured im Aaguet
{27, 29, amd )0} have che Eravel to the licks iscloded in thelr Augist =oothly range.

Ad ancw Llevela increass during fall. goat mobiliity decreades. jovesber sonthly ranges wvarisd
from lb vo 750 ha. Ssich (0976) whowed aizilary resdlts (6 the Bitvectoeot Mowntalnd of Montana
from Janusary chroagh Hay: he reported o ssassonal hoss tenge wvaloe for adult femaies for chis pariocd
of 42 ha. Partocz (1571} noced thar winrer storms are sxtressly comson (n Jspusry and Febroary is
Alberta, and both be and Chadwick (1971} reported siolses dally sovesents during thoss meithe.

Minger RARESS

The eotal aren sccupied by radlo—collared geata durisg theé sussar-fall period (Susmér-fall
componlte bose range) is showm In Flg. 10 Locationn for the severs winter of 1571-72 (aix
lecacions) are more widely separated from the sumer-fall cosposite home range than are those of
che mild wincer of 1972=12 {1% locarions). The ssasonal sovessnc of nine sowncaln goats
determined by caloulaciag the discanze froe the susser=fall activity center of woch goat
te Lgw gorrasponding wincer metivicy cemiers for three gosts doring the severe winter of 197T1-72
wal 9.2km (sdx wincer lecatioms), whersas che mean distance bervesn sccivicy centets for mix goace
in the mild winter af 1973=71 vaa ealy 1.%ka {15 wincar locationa).

Bome areas pued durlng the winter by the goats of the Bapphires ware probably not located by
rodio celemetry:. A female and her kid were obmerved on & west-facing rock outcrop near che
epaflusnce of Scony and Rocky Credks, 14.0ie sasc of Doss Shaped Mountein in Februsry 1974
(. HeClesrey, pers. cosm.). The goags were aof sarked, but they vere probobly from sy stwdy area
sizee it is the closest gont range.

fable 1. Distasce from sussar-fall activity center to wintar activity center for mine mountain
goats (des Cast),

WINTER 1671 = 71 VINTER 187) = 1) =

fex ’ hge Blstance fax [] Ags Bistance
F i1 1 o Lo F 19 i 3, e
r a3 3 L. akm F i} 1 . kem
F 4 x 1. lkm F Fod.| 5 EaDem
Msan: 5. m F b I 5 L
F 1% L3 ¥ellem
F z7 & L. Tkm
Hoam: 2. %%m

Hellsarey alea saw & male mwo=ysar=old fros my study svea, which wvas marked wich radio coller
an a vearling (13) (o July af 1978, nesr the bead of Little Hopback Cresk at 2,34Ta elevarionm,
This logegion is L% Jk= ERE of Dooa Shaped Moumtaln on che octhar aide of Rock Creek, and 15 wawm
accompanied At cha cime by four othar goACE.



Figura 18. The sumser=-fgll cosposite home range for all radio collared gposcs.
Clear=cuc logging ladicated by croms Bacoh.
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Alefenda

furing musmsr sonchs radio collsred goats vere fond at alEftudes greater tham 2,250s. Durlsg
the severe wincer of 1971=T1 goacs soughc lower smlcitodes tham in the mild winter af 1972=T3: this
informacion iy, however, based on a total of Il winger locaticas obtalned by air tracking. Sosser-
Fall alvituds sscimates from chserwmtiopal dats are slightly higher than redio=tracking esrimaces
In 1971 and 1972; we eacablishad cur camp on Dome Shaped Mouncaln apd did pur hikimg alomg the top
ridge of the Sapphires, so goots af higher altitudes were sors easily sesm (Fig. L1).

Home Use and Sea mil Ehale Bignifilcance

Mountalm goace sdgrare co low aledrudes In the Sapphires durlog sevees wintevs, but 1iks
mountain goat habltat In other aress, goml sisser tange (s sxcensive whereas good winter range
{soyeh-fucing cliffs at low elevarioon) v race (Smith 1978). As & resule, during mild wincers In
the Sapphires goats acay at high elevacions withim or nesr chilr SFHE.

Fomale goats 1n the Sapphires weve tradicional in thelr use of thedlr hims Tange; goacs IL. I1
amd 23 used rhe same arean in successive smsers. Halos vere aever seen in fhe afudy aréa thé yaar
follmeing thair caprurs, and ons mals (yearling 35) sms located in aoother gpoat Tange. MHale
mountain goate have beei koosm o =owe $0 new scuntaln ranges; whoreas femsles uss the sape suDsarc
and (in soms arean) the game winter ranges yoar afcver yoar (Chadwick 1573, Ssich 1874). OQedsr (29713
shaerved Eighorn rasa (Ovis ssnadenele) soviag betwees videly ssporated female groups durimg the
Ful, and be suggestéd that the chance of brésding succass im disgast hevds due to Bybrid viger would
result in selectios for this bahavior. Prechirachensiii (19610 ham ahown that reindesr cous (Rangifar
carandus) bred by closely relsted bulls have lower fertilicy and ssaller cawves that do thoas bred
by bulle aof dfsranc ancescry. Tha hoew range oee exhibiced by sales and femnles of tha Dooe Hhatpac
soumtain goat herd suggest a pacters of hoas range constapcy by fomalea and smigracion by males;
sueh behavioral differences betueen the sexes vould help guard sgainsr inbresding in ssall leclaced
sountain goat harda,
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PARASTTES OF MOUNTAIN GOAT, OREAMSOS AMERICABUS (BLAINVILLE).
OF WEST CENTHAL ALBERTA WITH A COMPARISON OF THE HELMINTES
OF SOUBITATH COAT AED ROCET MOUNTAIN AICHORH SHEER,

O¥IS C. CAMADENEIS SHAN.
W M. Samisel

Deparrmanr of Zoology
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Kdsopran, Alberta TEd ZE8

W. K. Hall
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Department of Rectsatlon, Parks and Wildiife
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Edmoncon, Albarea THH 4F2

E‘:I.'HEI Fifry=thres sowmtaln goat from In and near Willmore Wilderoess Mark were examined for
parasites betuveen 1970 snd 1974, Sevencesn species of balsinchs (12 sesatodes, % cemtodes) amd

1 specisn of tick were recovered. Twenty=five bighorn sheep from saricus paris of Alberea, amd )
goat {rom Bricish Colwmbin alse were sxamined for helminghe. Thres belminthe,

schusakevitschi, Avitalling sp. snd Nemscodirus daveisml, are mev hoot rezords for goat. Saversl
meaBuUr RS Wers used Co compars Tedulta of che present atwdy to choas of other atudies of mowncain
goat and bighotn shéep vhere overall helalnth fauna inforsdtion was recordsd. OCensrally seustals
goat and bighoon sheep have: 1) simllar mmbers of helminth species, I} many helainth specles in
eommen, and 1) are sccidenral bhosts of & few ochers. Ssversl host populations such am bighomn
dhowp of the Hacional RAieon Rsmge, Moocsma, and the {ncroduced scwncain goat of che Black Wills,
South Dekots, have uynique helmineh fsunse, sose of which wers probably sequired from ungulaces
alrasdy escablished there. The role parésices may play in goat=-shesp Interscriom ls dlscuased.

The mountain gost, Dressoos spericanus {(Bliinville), and Rocky Mountain bighoen sheep, Ow
uim I:l.ﬂ.l.ﬂllﬂ.l Shaw, shara tange in moch of mowncainoos ﬂh:l‘tl- Oaca ﬁ'ﬁim lri.tE l'r_IH#'Ic
appacts of this syspatry such as divect compecitcion are nop-swistent for Alberta and scant for other
areas. Nopecheless, the fact that goat and shesp are seen fogecher cossonly In che scuncaine of
Alberea raimes some Interesting questioms {or paramitologists, the msost obvicus of vhich s ohether
or mot thess hoata “shara” parasicaen.

The croas-lnfsction capabiiitien of paramités in sympatric hodats atve bameéd. flracly, &n the
mamumpiion that the hosts have porasltes in coson. Unfortundtely the dats base for helsinths of
both ssuscain goac and shesp s small: only & hulmil'ul_. of studles have dedlt with overall parasits
faunas of either hosr. Kerr and Holses (1964) and Boddicker ot al. (19T1) presented petcent
prevalence dats for helminths and ectoparasices of T and 28 sdulr goar from wesr cencral Alberta
and the Black Hille of South Dokota, respectively. Others saoh 8 Cowan (1951) and Brandborg (L553)
predantad & chacklise of che peresiter of geat frem variocos areas.

Farasite studlies of 8 . canddensls have emphasized lumgworss (Dhaey st al. 1973, Hilles
et al. 1974, Forreatar and Lirtel] [976), but several surveys for helsinths (Recklond and Senger
1967, Uhaey and Holses 1971) have besn conducted. The literacurs on parssices of sheep and goar
hag besn rovisved by Post (1971} and Coolay (1574).
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fatween 1970 and 1975 cha Dolwversicy of Alberca and Alberta Flakh and Wildlife Diviaion
cooparated fn m study of the hel=minth and tick parmsites of 53 sountain goat In wnd pemr ¥illmoTe
Willdern=sn Park wesc cenrral Albharrs. Tha study wam mndertaken to decarmins the prevalence and
intensity of parasites of smintain goat from this region. This report sessarizes the (indings eod
gdds cemparative dacs from 8 bighorn sheep of several Hatiomal Parks snd Yill=ers Pork o Alberza
mnd EATea poat IToE Kaorenay Macionsl Fark, Smitish Calusbia.

HATERIALS AND HETHODS

Willmore ¥ilderness Park comprisss 4600kn® and 1w located on the Alberte=Aritish Colusbis
sprder north of Jawper Satiomal Fork (Fig. 1}. Appromimately 250 gose wers present Lln and near
the Fark whes the study begen (umpubl. records of the Alberca Fish and Wildilfe Division). The
climace, topography and vagecacive associscions of the region have bean described by Kerr (19650
wnd MeFeeridas (1977).

Inicially 13 goac werw collected in the Park hetwesn April, 1970 and Decesher, 1970 by per-
wonnel of the Fiah and @ildiife Divimion. Fouar ochers weare collscted in che Syncline Hille which
sre located Just outaide the Park, mear the new town of Grande Cache, snd approxisately #lm asst
pf Mount Mamell (Fig. L) in Jume, 1571 snd Jameary. L972. Sasplew were caken from 34 onher goat
killed by huncers lo Hillmore im Occober 1973, 1973 snd 1974, GCoat vars examined for sctoparasices
in the fizld, but Incernal argana were frozen wntil chey could be sxamined im the labaratory. Agé
of gaat wariml fram Y4 to 134 years. but aaly thiee goal were less than o years of age.,

Three gpoat kide with severe coptaglous scthyma (= soremooth) (ses Ssmoel 1 al. 1975) ware
callacred from Soune Hardle, Eooresmay Hacional Park (Fig. 1) and froren im July lﬁ]. Fabruary
amd Aprdil 1573, amld esamined im 1871,

Complate viscera. or parcs thereof. from 28 bhighorm mbheep of westers AlBerca wvars axamined for
felminche betwesan May 1968 and May 1971, Twelve camd Ives Jasper Wacional Park, thred fras Bantl
Hatisnal Park. adm from WHacercon Lakes Natfomal Pack. thred from QilIsors Wildéraeas Park, and bwo
from wnknown locations i Alberta. Ages vacled from 1 to 10 years of age.

Gasrroincescinal tracts aod lepgs of gosc acd shesp were susained for helsiatha (snd chods
heiminthe handled) following the progedures of Fillmore (19617, Uhaey and Molmes (1971), and
Unazy gt al. (1973).

Varfous seamures warTe used fo summarise results and to compard the helmingh Faunan in goap and
sheep of Alberta with results of other pablished surveva. Thess Seanures afe:

1} chw prewalence (parcenc of the sample infecced) of che paranice;

1} che median incensity (sediam ousber of Individenls per infected host) of the parsaitce;

¥) wpecies richness (the sbsolute number of specice im & collectien (Teet 19780

&) an index of similaricy (parcent rimilscicy) of species composicion betwveen pairs of samplas
(= studiss), caleulaced by converting the prevalence of each species of helodnth récovered From
a nasplé Co & percenbagpo of the tofal prevalénces of all apecles, saking & slmilat conwvecalem
Eor the ather ssmple, and sumsaing the ssaller of sach waloe for helminths cosmaon to both
ma=ples;

5] che wise of che popalacion of & parasice sxpreased a4 the produst of prevalencs and sedisn
Lntensdtyi

8} the relagive sbundamce (i.s., the percentage that wach specles coniributed to the total punber
of baleinthe of o semplel enpressed oo parasice prefilen (Chasy and Holmen, 1971}, and

71 Simgsan’a (1949) index of diverslty. calculaced as:

= 1
it l‘l'uf’!-

where T = the pomber of worss of esach species of heladnth recoveresd from a sample, and ¥ = the
onral wosher of worss of all spacies in o sssple.

For convenience of discussion hostm have beom categorized sccording €0 Dogied (194&: 437) me
“aain", "secondary™, or “accidencal®. Miowrver. usage hatae im not confinmed o the mrricc Jefimizicna
of Deglel. We consider the "mals hoat" an ene where the parasite s soat "abusdant”™ (see ousber
abovel. the "secondary boat" as ooe whete the parasite |s less abundant, and the "sccidental howse"
am one rarely infected. We are por fsplying, as Dogiel doew, chat oormal growch of the parasice
s dnhiblced in che secondary hosr or chat the secondary hoat ds an "sbnorsal” hoat.

REEULTS

r 1 af £ Parasi

Seventiein species of helmintha (12 u.tl-ll!nﬂ;:.i % ceatodes) and one specles of cick were
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recoversd during axaminacionm of 3] msouncain goat im or near Hillsoras Hildarmens Fark “.'Ihll ils
Ain specles of halsintha lscluding ons, ‘h-ighuE Arsamnds, Bst found in goat of Willssre Park,
were [deniified from three young gost (two, nine and nine sonths cld) of Hount Hecdle, Ecotenay
Harional Park, Bricish folushis. Complete tawonosde citstions for aach parawite are prasanced in
Table §. Only Trichuris schumakowicschd. Hesatodirves davcisni, amd Avicelline sp. ars nes hoscs
for goat alchough 7. cressnon was lescribed Ehlit :I.ﬁﬁE Trom spuciomns of this stwdy.

Table I: Provalence and intemnaity eof infection with balainchs mnd tlcks of sountain gosc.

== Willsors Park ATed -~ ———— Hount Wardls —-—

Farasite Prevalenece m:}l‘-:: Frevalence ﬂ:}tﬂ
Hemuboda:
Protostrongylus cushi Diksans, 1937 as(Taf 1o(1=-350° 333 1
P. sEilesi Dikeans, 1931 &1063) — 1 e
Marshal lagis marshalli (Ranwom, 1907) ¥(a7) ¥ (2=128) 67D 4230202, bk )
Gursrtagis clrcumcinced (Seadeloann, 1884) {87} 184 {8-20541 IETY BEU(04, hi4)
0. peeldencalis Rannom, 1907 30 (80) 701-29) 300) -
g. Erifurcaga Ranaom, 1907 0(77) 10(1=132) 1000 -
Talpdormagis: devcisat dndresws aod 10671 L(1-72) 100} .

Batubaldin, 1954

r:'i;;!ii + Outercagia snd Teladorssgie a0f1o0) A7 (I-21516] JET) B750490,1261)

famn]ea
Hematodieus divtisnl Crigveyan, 1949 12(3) 1 300} --
. helvetismuw Hay, 1920 3243 3 300y -
¥. msculosus Becklund, 1963 13(82) 53(1=844) 100 & {2=496)
Hesarodirus app. (femalea) 1385} 62 (1-1062% 1iB7) 225(32.845]
Skriphiness owvis (Skrjabin, 1915} Zh{d) i? {0} -
Trichuris wp. 28013 1 100} ==
I. gpsesmos Kalght, 1974 28403 - 6T THO34, 122D
I. schusakevitashi (Savinkews., 1967) J8({7) Bile11) I —
Coatodar
dritellina sp. Gough. 1911 119} A(1=27) 1) -
Monlenin benedind (Manlea, 1079) R L] 1{4=171) 30 —
Unidencifisd Anoplocephalides (190 — A(33) —
Thysanosoms sceinioddss Disaing, 1034 FR R LY E{i=1h1 I(aTH 11
Tasnla hydatigena Pallas, 1768 M1y 1eLy 300y -=
AnChropode
Bermacenior spderpenl Stllea, 15908 18417 1{1=-33 Jgay -

Prevalence = Number goat exasined (¥ infected): sedlan Intensity and (range).

Tuenty-eighe of the 31 goat vers emamined ln thelr entirety. (For example, only the lumgs
andfor Liver were avallable for 20 goat.) Where cosplete examination of goar fros Willsare was
FoEEible, 4 mean of mevan apeclés (range 1-11) of parasites wam pressnc. The youngest gost
enanined (Irom Mount Wardls, ses above) had only Four Mesatodines msewlosws while the #oat with 1
Apecien wan a thres year old male in good condicion. The cotal helminth burden fn goat of Willsors
fanged from 37 to 3114 (medlam T20) PET BOAEC.

Thirty=-siz goat had Procostvongylos rushiy 38 had F. peileni (Teblse 1). o accesat wad sode
to count F. sedlesi directly because of their parenchymal lacation, but a general assessssnt of
the sxtent of infection vas made folloving che sesdiquactitative methed of Pillsore (1981) which is
based on the surfoce aren of che lung with lunguvorm lesidns. Follewing this cecholque 7% goat had
"lighe" infectfons and ane had a4 “hedvy" infection. Twemty-two goar had boch parasives.

frd -3



Five spocies of abomawal semavodes (sea Ma lagis, Ostartagis and Toladorssgis of Table 13,
thres small inpcestinal nesacodes fadirun) and three cascal and Inrge locescinal nemwoodes
Iﬂiﬂiﬂﬂl and Trichuris) wvera [ + Ailult siles of Ostertagis circuncincrs {(famals némacodes
in t w= small Intestine were nor i{dencifiahls ar the species level) comprised 83 par-
t_n;_luf thm_-hmu-l fama, while adule =ale ¥, =sculosus dominated (#9.5%) the nemacodas of the

inces %

rincn wikh r 5 [ rarasicas

Parasita Cindinge for goar of the Willsare Park ared wete cosparued to other goat studies in
Albartd (Kerr and Holees 1966} and South Dakota (Boddicker et al. 1971) and sheep scudies Op
Alberts (Ehis study, Mhaey and Balses 1971) and Montana (Forescer and Senger 1964, Becklumd and
Senger 1967). Data for sheep of Alberta and goar of west central Alberta (Kerr and Holmesw op. git.)
are summarized {m Table 2.

Table 1. Frovilesce and incensicies of halsinchs of sdelc sountein gonc and bighorn sheep of
Alberta based on presest and previous studles.

-Mtn, goat- Aighorn Sheap
Karr and —hasy and Holoss 1971
Paramite loloes 1964 Nunher ulh Nomher l:l-lh
Frevalence parasices Prevalence parasices
P. rushi ) i 33( 30" 7{1-20) 6 (a8)" S(1-14)
P. szilesi ) J309a) - 26(92) -
H. mrahalli Tihd) 26 L100) 1aS(=1210) T6(l00) 143 (20=085)
0. circumcincts 7108} 2413} 19{10-50) 1A£25) 1844 (3-279)
0. seeldental 7071} 24 (b} 2502-240) 161871 204 2-710)
D. grifarests T{TL 25007 - L&l -
T. davtisni T{28) 246193 4{2-40) 16{8) -—
Daterta ard
ipp. (famalen) - 2601000 26303-1990)  1EL100)  262(43-2526)
Capallazis wp. 7021 2504} - 17(m --
rmarodimis archari Sokolown,
194l bR 15(8s) LS8{1-1318) 1HiTe) ADE1-289)
8. davtiani 700} 250523 18£5=180) 17433} L0 1=104)
M. maculomus 786} 2504) 4 170 ==
H. oiratisnue Raewakais, 1929 LEL 25(84) £T{1=1290) 178 13{1=270}
8. spathiger (Raillier, 1894) 10} FLTH S 191=12) 17¢18) 3{2=30)
Mesatadivud spp. (femslea) -_— 25(84) 152 [=2850) 1709} a2{1=-1231)
E ovie 7(18) 1508} 1 15¢27) 197 (2-1000}
Trichuris ap. Ti14) 2500) - 15{0) -
I. schusakovitachi — 68" Mi1-3711 150471 LB(7-57)
Homisrin ewpanua Rudelphi, 1810 T{a) #12) 3{1=40}) 17012} 21-1
I. sccindoiden 128y 25(0) - 1740} -
Wyasinia temspl Scott, 1941 7{0} 25141 1 17403 -
I+ brdatigena 7114} 50200 2{1-3 1507 i

Meumber amimals examined (pereent infected).
iam incensicy and (ranga).
aally fdantiffisd By Thazy and Bolmas (1971) aa "":I'__. avia™, bub recopnlesd as I- w
by Knighe and Uhazy (1973},

Five helminchs of goat (Tables 1 apd 1), Osterragis crifircars, MNesscodiros helverissus,
Hopilexis bensdeni, Avicelliss ep., snd Thysssososs sctisioldes, were not found in sheep, while
wix wpecies of belsinche in sheep, Copillsris sp., Nematodirus srchari, N. girstissus,

#. ppathiger. Mondsszla sspanss, and Hyominia tetoni, were mot found fm goat. Ten spociod were
comman & Bath HOREA.
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Provilencs dacd (Tablam 1 and 2} end pacanics profiles (Fig. I) for poac and shaep in the
Willsorw Park reglen shaw that 0. circuBcincta was the moat prevalant and relacively abundant
paranite of goat and Mapshallagia sarsball] of sisilar position in sheep. Adult males of
M, marsha comprised &% porcent of the small iotestinal nesstodes. Fow other paramites were
abunzlanc chough !. maculosus cosprissd mine parcenc of tha goac fauma. E_m}_l_midlmlil
was prevalent in both hosts, but concributed litele to che relative abundance.

Indexes of similarity, viich cospare Melminths comsen to a4 pair of sasples (= studies). wers
datermined for the thres and four Enown goat and shesp studies and are prasanced in & “crellis
disgras™ (Fig. 1) follouding Bolmss and Podeata [1968). BHigh valuss which isdicate similar fausas
ware found betwesn the two Alberta studies on goot [B58) and the two on sheep (39%). and, unexpece=
wdly, barusan goat of che Aleck Hills ond the sheep of Eildhorse Island, Soncana (91X). Sheep from
the Hatlonal Rlmos Range, Moncans, showed ralacively low percent aisilaricles zo all other popula=
tione and were woet similar (67X} to che sheep at Yildborse Imjand, only Adim awsy., Nighorm sheop
oF khim wudy (termed Jy =0 Flg. 3); eollected im vamgee slther shared with geac of Alberza wtudles
oT near thes, abowed higher parcent sisilaricies (73 amd 70X} wich gosc of Alberca cham did shesp
from sore dlpcane locaciona I'J;ll 6] mnd 58E).

Limgworss, partlculicly P. st{lesl, wete prevalest in sheep and goat of Alberta snd elsevbecs
[(Table 3). There ware few similatricies betwesn scudies whan the mubjeccive sendquancificacion
techaique of Plllmore (1%&1) waw used. Ths cechnigue of Forrsscer and Sanger (1844) of sulciplying
che lengch of sach lesion by (ta widch im ordsr o deter=ins the totsl ares of che lasion, ia
probably & more spproprisce vay of aseessing infections of F. scilesi.

Table 3. Fravalsoce, iocenmicy, snd escizacion of cha extenc of infection of Protomsrongriul Fip.
for saveral populaticna of sountain goat and shaep.

Fravalanca (X} Incensicy | ! prilanl infesccions Cermsid
of ¥. rushi

F. atilasi P. rushi Hd, M Lighe Hodarate Heawy

Goats

Mr. Masell, Albarea” 15"
¥illmore, Alberca’
Mlack {11, South Dakora™ 100 i1 30 23 7

Sighorn Shaepr
.I|.1.!J-|.'Lld

Alberta and T
Briciah Colpmbis 1

Honrana® 53
alerade” a8

L F ] Wl i i 15 a

e

-

iM4 = median, Mo = mean
Karr and [Himes (19646)

Warr and Halmsa (1066) ldantified lungrarsa wly & 'Tm!lltm!llﬂ [T i
'Thll- mEudy

:Indd.lc'k-r et ﬁ_ {1871)

haxy ec al. {1971)

Vorrestar aml Senger (1884)

“pillmore (1981)

The abomadal and iInteatinal fawna (nématodod and cestodeal varled savkedly in presence and
provalencs betwesn populatliosns. Wo specles of helzinth from the shomasum or ssall intestine was
common to all popolacions. These differences sre sandly visualized by comparison of the percenc
pravalencen of helninchs in goat of Willeore Park and che Black Hills (Fig. 43, Fourtesn spocien
watw Poumd dn che abomadus of emall (sceatine of these goat, bug they only had sim In comsn.

Thi saasute of the alze of the pepulacion of parasitas of Alberta abaep and goac wan determinsd
by the product of prevalesce and the sedlan fatenalby (Table &), Parasltes ware then categorleed by
host waing: 1} this “eessure™; ) prevalences of I'. stilesl and T. oressmowm: snd 1) prevalence
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M = Marahallagls marshalll: Oc = Outertagis circuscinctas

O = 0. gecidentalfst O = 0. kciforcats: Td = Teladorsagian
daviianii Ha = Hesatodious apchacd: Sd = §. dawciand; HWh =

B, hilvotianse: M= = §. maculowis: No = 8. ofracisnus;

Bn = . mpachiger; To = Thysanosoma sccinioidee; & =
J.!l_l._!l'!_l._t_I_g..l Ep.; M = Momledla beawdenl; Me = l_l!- ® sa

th = Tamis hydatigenai 5o = Skpisbimema ovid: Ta = Trichuria
pehymakavicachi.
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Figure 1

Tralilis disgres phoving Indgwes ol similaricy betwvesn the
halminctha of sowmcsin goat snd Bigsorsm ahaep. BL = Gacional
Blson Ramge, Momtama; MU = Mount lamell, Albertay WLLL. =
Willstre Wildermean Park, Albereag Ji = Jaapery and Willsere
Parks = ihis abwslyi 47 = daaper Naflopnal Park amd vicinicy
(Uhazy and Hoces 1971): BH = Alack H1kle, South Dekoras;
Wild, = Wildhiiems Island, Wonrana.
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Figure &.

Fercent pravalence of helminchs (o seentain goat of Willsore
Wilderness Fark, Alhsrca, and Ehe Mlack Hills, South Daksca

(Boddicwer et al. 1971); Pr = Protpetrongylus puabif
Pa = B, seilewi Ons = Ostorcagis ostertagle: Ta = Iricho-
pErongviug amel: Te= T, colubriformis; Tha = Thysanonama

pctinioides; v = Desophagoptesun venulosus; T = Trichuris &3,
&11 other abbreviations aré ekplainsd an Flg. 2.
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data for other wmgulates avallable [n the literature or from our wnpublished files. Five specias,
::L rouncincoa; g.- trifurcace. Tl].lﬂl.‘.l.ll!.l daveimni !. maculoses; mod T. orasmnos (noc shosm on
ﬁbﬁ 7, were clearly parasices of goar and 1{kely are m?m In ochet mounrain wngulaces oot
exanlned dorlng this atudy. Three tapevorss, Avitellina sp., H, benedeni, and T. actinioldes, vers

foynd oply im goat, but kave been reported frow hosts of other aress or close relations chat are
prasent iz Willzers Park (Soddicker amd Bugphizme 1989, Flook and Scaneom 1969, Allea 1971).

Tabla &. The sias of the parisité populaticna in goac of Willssre Wildéensad Park and bighorm aheep

af Albsrts.
e Provalonce « Madisp === e eene Bl CaLegary
Imcenmiey
Farssitsa .
Goat s Elis Main Sscondary Accidental
F. puabl T.B 1.1 1.1 G 5
M. marshaili 1 149 145 & G
Q. elrouscincta B Ia 1.3 G 5
O oceidentalin 5.6 10.7 77 5 [
0. trifurcata 7.7 1] a g
T. daveismi 3.7 a 2.3 G &
Capllliarin mp. a a 0.1 ¥ i
H. archari a & 1] 1 3
B, daveiani 0.0 5.3 Tk $ G
M. helvetianus 0.03 a a 0]
N, mdeulssus LE.5 o L (¢4 5
. oiragianas a 11.4 39,1 5
H. spachiger b =5 1.5 -
5. avia a.7 532 a.d 5
I: schmakovicgehd 0.4 5.3 138 i
Avicmli]line wp. 11 i a a
M. benedsni 0.2 B o a
M. gxpansd o Q.2 a.4 ]
T. astinindes LS a a G
E. tetoni o B 8.9 %
T. hydacigena 0.1 .1 a4 g=-5
"'!I"Il!l.l atidy

thagy and Bolses 1871,

Belaiatha clearly of bighorn shesp were M, savshallil, O. sccidencalis, H. archari. M. daveiasi,
H. piratianus, T. schumskowvitschi, and W. tetoal. Two, N, spathiger end Y. expensa, were Found only
I mhedp; bul IE small alze af thelr populations and known host distribocions suggest thac chey
may b abundant in other wagulates. Categorization of P. scilesi, ¥. belverisnus, Capillaris sp.,
Skriabinens ovis, and Teania was difficulc becsuse of sinilaricies batuesn ep and gost,
sbundance in only one af the = pE s (5. ovia), or extremely low valuss suggesting scquisition
Erom hosrs orhar than sheep and goat.  Cyoticerci of Tesmis hydatizens vere prevalent In sheap and
Hp-t and rtﬂl;bh ofccur in all specise of ungulaces of Alberta (Scelfox 1961, and unpub. data of

+ M. Semoel ).

The diversicy of prrasiten of goat amd sheep wan detersined uwelng speclies richiess (Peet 1974}
aidl Simpaan's (1749]) lodex (Table 3). Sispeon’s fodex con be umed o test che hypochesis chac the
specias Io & mample from ooe ares are sors squitably discribuced chan are chose in other zasples
(Bolmes and Podescs 19683 . Low indeses inidlcate that the parasites are equitably discribeced in the
parasiis cosmmity snd high indexes suggest that a fev heiminch species domimate tche comsunicy.
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Table 5. Species richngss (5 = pusber of specice) amd Simpeon's index (51)

of mouncain Eo4t and Dighorn sResp.

for weveral populations

Fymber
hoasts
Sbudy Arsa Refarancs g gL Examinad
Goat:
Willsare Park This atudy 17 et 5 |
Mt. Hamell Eerr and Holees 1966 L3 e ]
Alack Hillas Boddicker l_t_l_l_. 1971 16 _— I8
s Hardie, Briciah

Colunhia Thia atudy T — 3
lanff-Jaspar Hat'l.

Parka, Albarts Cowan 1950 15 — 10
Ldabhe-Hentana Bramdborg 1954 5] - s
Shewpr
Alharoa This stady 13 V2 L
Aligrta—-Sritish Colusbhis Uhazy and Holmam 1971 L7 .11" J6
fac'i, Biscn Mange, Honcana forrester and Sengor iﬂ#h 1“ A0 11

Backlund and Tamger LPAT 7 11
Wildhoree felond, HMoptasms Forrester and Senger 1964 l}! Lk 9

Backlund and Semgor 1967 J §
Sum River, Moorans Formestsr and Senger 1984 ;}! - 55

Bockluwsl and Sengar 19467 7 1
:nnlj' computad for 11 shaep ftem in and mear Jaspar Neciooal Park (Unazy 1969).

Forreater and Sénger examinegd lungs enly.

exncluding the caccum apl large Intéating.

Becklund and Senger sxamdned pastraintestinal cracts

Specien richness was 13 or highsr for all buc one populsciom of shesp or goar in which 10 or

more snimale ware sxamined (Table 5).

fiwpeon's iodes was high for the melminths of gost from

Wililmora Fark, and shaep frem Wildhorse Imlond and the Haclomal Bison fange, Homgana, apd low [for

shasp of Albarea. The poar fauna wak dominated by . Eifcumc

H. spachilger domlnatmd the faunas of the tuo ardas af

DISCUSSTON

(Fig. 2}, wvhila H.
tana (Becklumd and Fanger L¥6TI.

Thin in the third report that presents imformation on prevalence sndfer numbore of haiminthe

#f tha Eacky Mouncadln geat.

Twanry=owo wpecies of hal=miache hawe been ldencifisd frem goar Lf

ldentificacions bassd on egga and larvae (Brandhorg 1955) arve deleced, whils chirey speciss of
hulainths have beon ldentifled from the Rocky MHoustain bighorn ahesp, 1f recorda from abesp In

wmological parks and possible errora IHEEE:{!;EM"’“ Prntostromgylus El) are deleted
(Racklund and Ssemgar 1567, lhary and Holmes 1971). Wa foond four lp.djlfn?_% davciand,

B balvecianus, Honlesia benedent, aml Seicellina sp., not found by Eerr and Holsea fi, #van
thoogh their study area (= Mount Mamell) ie lese than Bks from locations whern some of our goat
ween collected (woe Fig. 1). Movever, they oaly collected seven adult goat{ five from Mount Hamell
and two Erom an isslaced band ag Pinto Cresk, 56ka easc of Hownt Mesall. We have sssumad chat tha

iaf d&p. and Triohi ap. of Esrr and Bolssa (1966) Dncluded ehe E. I.EHI. £+ l'l.llhi
%ﬂmnl our study.

This i{m che firac ceport of M. daviiani {only 1 sale wam recovered), T. schumakovitschi, and
avitalling ap. from souncain goac. ﬁ Tricha orasmnos fomd in owo goar of Mowmc Kardle (Table
1) ware described as @ nev specles by Knight (1974), The Trichuride raported by Uhssy and Holmes
(1971) from bighorn sheep as T. gvis proved o be T. 3 kovicschi (Enight snd Uhazy 1973},
previsuily koowa aaly feom demaatic sheep of sascern U.5.5.0. (Savimkowa 1947). GSisilarly, this is
only the fourth reporet of '%. iani in Morch Aserica but Lt is & commcn paramice of desemtic
sheip and goat of the U,5.5.A. und and Senger 1967). The Avitellina sp. of cthis study is very
winilar to and may be A. srceica (Kolmakow 1938}, praviously reported from redodesr ( {fer
tarandus) and Siberian roe deer (Capreolus pygargus} in the Zovier Unloo [Spasskii 1!51;. woodland
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earibou (R. £. saribou) are sympatric with goat of our scudy, but Avicel has nat heen repacted
feom thes (Cowan 1950, Low 1976). The enly previows Norch Americen record of che gepus Avicellios
is from the barren-ground caribou (Gibba 1960).

It im clear "that P. stilesi and P, fushl are Eairly host-specific and sccur only IR Rative
sheep and goats of North Americs™ (Forrester 1971). These lumpworms, particularly P. stilesi, “are
isporzans in producing the lungeors=pasmonis cosplex and in che history of the Sorth Anerican
bighorn shaep” (Uhazy et ml. 1973). The “Discussion™ of che Uhaszy st al. (op. cic.) paper is worth
conauliing: ¢ presescs n interescing, somevhat hypothetieal pleture of the role of lusgwors in
thils complen.

Altbough sountaln geat have burdens of lungworms similar to those of shesp (Tables 1-13) and,
charefore, say ba (nwolved in the sose disease srodrose, no die—offs of goit sinmdlar to thase af
shrep have besm reparced. foddicker ec al. (1971} found “masmive™ lofections of P. stilead In tha
ligngs of rwo gont of South Dukots and ﬂ-?.l;h.lﬂ.l.l. @ "huavy” [nfecction in ooe 12 yeer old (eanle in wecy
paar condicion collected inm April, 1970, suggencing thar lunguorss =ay concribuce to mortality af
Individual goaE.

1t wam not surpriaing that tha tesulcs of cha ows Albares atudies on goat were similar,
particularly since sany snlsals case from ad)acest mountaln ranges. However, not all adjacenc
popilarions of the sane bost have sl=ilar faunss: the belsinth fawnaos of hlghors papulatisna ag the
siational Mimon Kange and Wildborse faland (only Sékam apact)] wers tesathably différeant asd had oaly
!., l.'lil.'..'_l-r B, rushi snd eymtiessel af Tasnls Hﬁl:illg in comson (Forrester and Senger T,
Backiond and Senger 1987).

Manff Macdonal Pack was che origis of cha “Slsekhille goace™ (Boddicker #c al. I8T1) and che
bigharn sheep of the Haclonal Binom Range (Becklund and Senger % EEE.L Although the lacter
authors thooght that the wilijis feons of the N.B.R. population y ba"™ talaced co che harvd's
arigin, iz is provahly an wmimportant fector (Phasy and Balesa 1971).

Boddicker et al. (op. eit.) found five species, Trichuris sp. (“probably T. ovis™).
oetartagia, Qescphagostomum venulowsm, Trichestroogylus sxel, snd T. colubriforsis, chac have not
been reported Erom goat in Alberza. The opinien of Boddicker st al. (op. sit.) and Ukagy and
Holews (op. cib.) wan that some parasites wers probably acquired free vild and domestic ungulates

already astablished on the Alson Hange and the Black Hilla. Oata a8 in a cemmon
paranice of prooghom. Aatllocapra gsaplcans, sule dedr, ous . anus and catcls of Sauth
Dskors or Monemps (Boddicker and lugghins 19649, Sorley et al. 1970 and Varley and Eastace 1972).

comm venuloson (v & vell keown parasite of dossscic snisals and was prevalenc in

Oesophagos
wvapizd (Carves capademsin) from the Black Hille (Boddicker snd Rugghings 196%). Soch T.
colubriforelis and T. azal vers rava in Slack Hills grat, but are vell bnmn parasites of dossatic
Iivastoch [Dacklund L ) and suls déar [Worlay and Ewataca LU7I).

We are ammuming that tremaplanted gosl Cake doee paranites wvich thes that will basons e@tab-
linbed on new runge {example, ¥. maculowus), acquite med parasiien [vom ungulates eatablished there,
and lowe mome, 1 the trichurld of South Dakota goat i "probably T, owis™ ssd not T. aressnos
or T. schwsakovitwohi of our stody, five (s sbows) pavawices of goat of the Black Hills wers
probably scquired from estsblished ungulates. Bpecies prevalent in gosc of Albsrca and likely
transplanted wich thair hoac, but which are now absent in goat of cho Black Hills, inclwle
M. 111, 0. socidencalis and T. deveiani. We would have sxpected that H. marshalll apd 0.
oecidentalls would have baen reacquired Irom bighorn shesp of the area (Doddickdr and Rugghine 19693
b since goat only share vange wich sale deer. waplitl snd & fow whitetall la the Black Hilla
{Richardaon 1871), chis has noc heppensd.

Covan and Arimk (1949) sceribuced the bligh prevalence of nessacodes i{n wmowocmin goat to chedr
habit of fraquencing natursl mineral licks with other sountain ungulates such as cha bighomn shaep.
This assisption implies that specius of helminthe are exchanged betvesn the two haste. Bighom
Abesp and sountaln geat of Albérea have L1 of 22 specles &f helsinchs in comon, bBut whather o not
any scteal aharisg accurs Temalnd wknodm. Rédelts of Presidents and Weapp (1971) lew [He
viviparus of black-tailed dear nd cattle, and Baker gt al. (1957} for trichostrongyles of black-
calls and domssscic sheep soggest chat exchanges are limited. Theso and moet studies af ¢rosa=
gransmission sre concernsd wich che wild rusinsn: ss » concribicory faccor in the spiroociology of
halminehie (nfection of domestic livestoek or vice werss (Dunm 1988). Tf Dumn's "crulss™ chac
"the greatast risk o @ dossscicated sheep or Bovioe Is oot @ vilé romimant, but smether shesp oF
hevine" 18 acceptabla, than parhspa a simialr zruies exiscs Batvesn wild mminames.

Barhehons (198%), In & papeér larvgely fgnored by paramicologines, "arguad convimcingly chat
cosyisrence batween two sammal specles Is possible 1f one harbors paraaites that are sore
desrruccive to the other than to itself. and If the habitat is petchy with respect to parasics
discribution” (Comnmll 1874}, T applied co syspatric populacions of goat amd shesp one of several
of their respective parasites, ro which esch hosc would be relacively ismeme, sowld sdverasly affeer
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its compericor. OCormell (op. cit.) =laborared on how chis mighe happen and concluded thar distribu=
chonal gaps bhatwsen the hosgs sar resuli. Uhether soch & mechamiss i cpecating between sheep ond
goat is, perbaps, wild presature speculagion, sisnce dags on cospecition or any incermction batwesn
these hoses are scant (Kleis 1951, Cooley 1976). The idess of Barbehenn {2p. git.] are introduced
hera becauss, as Gornall has stated for comparison of two chickadees {Parus spp.), they "provide
soss compal ling argusentd 0 look beyomd etnventional compatlitivn theory for the sowwers" to hoss
distributional patterns: Perhaps we shoold take s differenc view of Im:ulEE“lul wpp. of bBath
shomp End goat and chelr pathogenicz propearcies when self- and cross=cranemitced. Such experiments
sbxiald b preceded by sarphological stedies of che Legevrme to guarantes that goat and shedy Bave
the samy wpacies. [f lungworms and/or cther parasites are mot inflesmcial for shaep or Eoat on
metive Tange. parhaps theoe lmceractions will Ba isportant In areas whars goat aod ahasp transplant
Proframa aATd wndeTvay.

We are grateful to the many Rativeal Fache Eardems. Alberoa Fish and Hildlife Dilvision parscunal,
and hunters vhe provided carcamsss for examinacien. . HeClyment provided excellenc zechalzal ser-
vice in che Fleld and laboratory. This study was dupported by the Hatlomal RAsaearch Coumell of
Capaila (Operating Grant A-S601). Alberta Depaciosnt of Recreatlon. Marks and Wild1ife, and the
Canasdian Wildlife Secvica.

LITERATURE CITED

Baker, N. T., Longhurse, W, H., and J. B. Douglas. 19537, Oxperisectal transmdssicon of gastrolntes-
tinal nematcodes botwesan domsatic aheep and Colwsbian Black-tailed deer. Traos. H. As.
Wildl. Conf. 22& 160 - 168.

Barhebenn, K. B 19%%: Bost-parasite relacionships and speciss diveraizy In massals: an hyporhesis.
Blocropics 1: 26 - 18,

Beckiund, W. i%64. WNavised checkiist of incerpal apd excecnal parasices of domestzic snimals in che
Unitsd Staces and possaasiosm amd in Canada, Am. J. Yar. Rea. 25; 1380 - 1416.

dnd C. M. Benger. [967. Parssites of Dvis canndensis In Montans, with & checklist of
the intermal and excernal parasites of che Rocky Houmrain bighorn shesp 1n BHorch America.
1. Parasical: 53z 157 - 1&S.

Boddicksr, M. L., snd &, J, Bugghins, 1949, Hel=ioche of bip pace sassals in Fouch Daketa. J.
faramicol: 531 1047 = 1074,

and A, H. Mlchardson. 1971. Dlarasites aod pesticide residues of mowntsin goats in
South Dekota. J. Wildl. Hanage. 33: 34 = 103.

Bramiborg, 5. M. 1953. Life hiscory and senagessnt of the sountaln goat in Idaho. Idahe Dept.
Fish snd Come Wildl. Bull. I. lalpp.

Cooley, T. H. 1976, Longworna in mowntain goacs. M, Be. Thesis, Calorade State Universicy. Fr.
Collims, 175pp.

Cornell, H. 1974, Parasitcise and dimcributionn] gajps berwsen slloparric specilss. Amer. Mapur.
108: 380 - BA].

Couan, [. Wef. [951. The dissases and parowites of blg gome mammals of Westers Canada. Rep, Proc.
Sch Aen. B, G, Came Conwemcion. pR. 37 = 84,

and V. C. Brink. L196%. Hatural gase licks in Che Rocky Mewntadin Maticnal Parks ol
Canada. J. Masm. 301 379 - 37,

boglel, ¥. A. 1%48. Genersl Parssdtology. Aced. Press, H. Y., ¥épp.

Doreny, A. M. 1968, The wild ruwinant as reserwir host of helminch infeccion. Gvmp. sool. S0,
Lomd. 26: 271 = 48,

Flook, D. A, and J. E. Scenton. |96%. Ineldesce and abundance of certaln parasites (o wapled in
the natlonal parks of the Canadisn Rockies. Gan. J. Zocol. &T: 785 = B01.

Forrescer; O, 1. 187L. Sighorn shesy lisgwore=peemonis cosplex., En Parseicic Disesesn of Wild
Mammals. (Eds. Davis and Anderson} lows 5t. Univ. Fress, Asam, pp. 138 - 171

124



Forrester, 0. J. aod M G Littell, 1976, Iaflugnes of rainfall an lungvoers iofeccicns Lo bighom
sheap. J. B1db. Odw. 12: 48 - 51,

Forreater, 0. 3. and €. M. Sanger. 1984. A survey of longpeorm infecefon L bigharn shesp af
Monganmd: J. Wildl. Manage. I8: S8] = 491,

Hikisr, €. P., Maceger, C. G., Spraksr, T, B. ond M. E. Conge. 1974, Further observatione on
hnunm!ﬂ! #p. infection by transplacencal ceanssissien in Bighorn sheep. J. Wildl.
Dis i - al.

Bolsss, J. €. and R. Podesta. 19688, The helmintha of wvolwves and coyobed froms the foreires regiona
af AMdbdrca. Cam. J. Tool. &6: 1193 = 1204

Earr. G, ®. 1958%. The scelegy of sounmtain goacs in wemt cencral Alberca. M, Se. Thesis, Uniw, of
Albarca, Edmoncon. Fhpp.

and J. . Belmes. 1966, Porasites of soumtelnm goats in wast centrel Alberta. J.
Rildl, Matage. 30: THG - T90.

Eiein, 6. B. 1953 A veconnaissance wiudy of the sountein goat o Alaska. H. Sc. Theals. ODniw. af
Alanka, Fairbanks. Lilpp.

Enighe, R. Ao 1974, E% nrﬂa » M. from che mountain goat. Oreswnos ameficonus (Blain=
villed: im h tilah Colusbia, di, and a ey to trichurids in North Asatican ruminapte.
Ji Pararitol. 60: 275 — 219,
and L. 5. Chazy. 1813, Redescripcion n! %ﬂhﬂl) w
(Bavinkova, 1947} from Canadian Rocky !I:runu lhnp cansdennis cansdeomis).
J. Parmpitel. 591 13& = 140,

Low, W. & 1974, Paraaicas of woodland caribeu in Twesdsmuir Frovipcial Park, British Colwmbis,
Can. Fleld Matur. 900 189 — 191.

MeFarridge, . J. 1977. The stritegy of resoctce oes of sosatéls goat in Alberta, M. Se. Theala,
tniw. of Alberca, Bdmonton (i prep.).

Pest. R, E. 197%, The measuresent of species diversity- Ammbl. Rew. Esal. Sysc. 5: 283 = 307.

Milisare, ®. E. 1961, Scudy of lung nemacodes of bighorn sheep. Fed. Ald Div. Quart. Hep..
Inveabigatlons Projects W94, Job 1, Calo. Dept. Cama Fish, pp. 6% = 97.

Posc, G. fed.}. 1971, ho ancocated bibliography of the wild shesp of North Aserlca: Rachalwood
Wildl. Ess. Pressrve Pobl. ¥o. 1. Bépp.

Preaidenca, F. J. A, and 5. E, Emapp. 197}, Susceptibility of cettle to an lsclste of Diccyscaulus
wiviparus from black-tailed desr. J. Wildl. Diw. ¥ 41 = 43,

S_I.L W M, u‘lﬂl“’tln Bl slllhtq J. B., Lowwen, A., amd J. J. Thosden, L1975, Concagicus
ecthyma in bighorn shasp and sountain goat in western Canada. J, Wiidl. Dda, BLi 26 - 3.

Simpeon. E. H. 1948, MNeawurement of diversizy. Hature 183: &80,

seelfaw, J. 6. 1982, Liver, lings sed larvas == parssices gnd dispeses in soope, deer and alk in
Albérea. Landm., Tor. Wildl. 3: 3 = 132.

thazy, L. 9. 1769, Lusgworss end aother parasites af ehe Rodky Mowntaln bighorn shesp [Ovis 2.
canadensisl. M. Sc. Thesis, Univ. of Alberta, Edsonton. HTpp.

amd 1. €. Helsea. 1671, Holsminths of the Rocky Momtain highorn sheep. Ceme J.
Tool. 49: 507 = 312.

snd J. G. Scelfex. 1973. Lungwerss im the Rocky Mountain bighorn sheep of western
o CaB. J. S00l. Sl BAT = S1%.

Worley, 0. B amd @ 0. Bustsca. 1972, Prevalesnce of helalnth parasites in sule deer from sastarn
¥ontana. Proc. Belminchol. Soc. Wash. 392 135 = 138,

Horley, O, £., lacobecn, B. H., end J. B, Wiacers. 1570. Sose ecomomlc aspecis of parasicism im
range cattle and shieep in vestern United Staces. J. Faraslcol. 56{3scc. I): 373,

135



BIBLIDGRAFAY OF NONTH AMERICA®S MOUNTAIN GOAT

{Oressnos gmerticanys)®
Srisn K. Foscat

Beparceanc of Anisal Science
The Uniwvarsicy of Ericish Colusbia
2075 wgmbrook Place
Vamzouver. Britlsh Colunbia. CARADA WET 1IW3

Thia bibLiogeaghy hopelully sncompadses all af the pubillsbed 1lEsrature on sountaln goat loe
the period 1900 to 1976 locleaive: Refecences vary from cricical sclentdfic stwdles to thosas
making casusl reference to che wpeclas. Speciss lsce referring co souncaln goar and books on
wildlife af che pevesr sdicton only are incloded. %eference to cypesorint, mabtilich and missc=
graph roports of jgovermmont and professional agenciles is undoubrediy imeomplete, bowewar many of
thows clcatioms presenced may lead oae co discover other wuch repore forms By the said adcher 1
furthat anquiriad aTe mads. Soma arcicles ara incompletely ciced buc are included io hopa chac
Ehair Bouroe may b knewmn of diacovared by dome (ntaredtdd readér. A olaa 1o made to all readers
for aubmlsalan of correctiond to the suthor ragarding lmcorract, lncompletes of deleced citacions.
Hotdification af 1977 articlis on sountadn goat will wlse be sppreciated for i{oclusfon In a future
revised sdicion of chis bibliography.

The largest almgle dowrcés of information stilfised im compiling the prassnt bibllography ware
the works of F. J. Singer and sysell. Castls (1968}, and Hibba [1966). The approach in acquiring
informarion was ofcen usorthodox wnd tlme-consuming, but seesed essentlal LF the hibliography was
to be an current o8 possibie. From che liscs of Castle (1363} and Mbbe (19656) a prellsinary List
af referances van compiled and checked with the gard catalogue at the Uniweraicy of Gricish
Colusbia’s Main Library. A wsearch of "Litersture Cltod” vas them perforsed with oes references
added to the main 1isc. Dlolegical Abscracca ware asployed for che peried 1980-Th, and che GAN SDI
wearch pealils of F. L. Busnell han fneluded 'Oreamnod’ sloce August, 1974. Siager weilized CAINM,
the Denver Public Library = Fish snd Wiidlife Refarence Servies, the Amsrican Boclety of Mammalo—
glacs Specinl Bbliograph Sesrch, and the United States Department of the Iaterlor Compuilerleed
Sparch 3ervices. Correnr puhlicsarions on mounrain goar from 1974 wers wpdaced by checking all
arcicles in the Pre=hind seccion of U B.C."'s Vooddard Library. This procedurs sas oecessary
Bacause computer—based searches may lag by 18 senths or mare. Alberce and Brigiah Colushia
Frovinelal geoa agemcy parsonnel end Alasks, fdaho, Homtama, Oregon, btah snd Wyoming Scate gamae
service emplovess provided recent repercs from thedr respectlve Departments, Is partlcular,
referencis from D. M. Hebere and L. Kuck ware very aasful.

Thanks to Hiss E. Bahe for her work In trecing aod correcting seny of the 1lated cltations
from che pralimisery deafc. Preparation of this bibliography was In part duppoeted by & grant

from the Hritish Colwsbis Flah and Wildlife Brasch co Or. Bumnell an parc of CARF (Computer Amsisted
Rasource Flapning). Harismne Hoore prepoeced the sanuscript.

Blltor's motda. Fapsr not patt of syeporium,
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