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

the Fahsimeroi mountein goat herd from 1361 through 1973,
i1%



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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