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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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Flgure 1. Outline map of Uritiah Colusbis smhowing che locacios af ths
study aress, in the Pasc Coéotenays and Coast mainland.
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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

133



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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Tolle . & cosporizspe of sex sod age raclon in Vightly and heavily husted gost popolations in the East Eapgenay,

Clagi ALl Ealg Licks Imlamted and Lightly Husted Areas Heavily ilmted Areas
: 100 [ 1 Liod |0 T 10 E 114]
] Adults Femalen " Frrommt Adulcn Females n Percomt Admlta Femnlen
Holes 710 1265 175 AT.1 156 15 .2 L
Femnlen iy 112 3.7 =4 43.5
Tearlings 40 11 4 13 f.9 12 kL] F 5.k i 13

Eddn LB 1 T  Fl 193 n ) | I2.4 3 52




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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