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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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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
ne peat hunter sstivity.

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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