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Abmrrace: OCheervacions of ftwo populacions of scuntain goacs were recorded near Crande Ciche in
wescers Albarra in 1974 amd 1975 to decermits the habitat preferences of mursery groups. Eash
chasrvation was clasalfied according to the falloving habitat parameters: ecover type elevaciosm,
glopa, aspect and distance to roch=gravel cover cype. They ssclvisy of poaca doring an sbaeria-
tion waa tocorded as fesding, Deddad or escape. Ower 400 obpecvations were recorded during thia
invencigacion and sbout one Balf of these were of nurdary groups. Foragiog sctlvity prevalled
of Level, high slévatlon ardsn scat distaat from rock-gravel cover types. Bedding and escape
aeriviey ware aadoclated wLth alesp. fock=gravel areas. There were also pronomeced seamonal
changes {n hableat selesctlen duting the perlod fiom lacte spring to sarly fall., Securicy and
refuge seesmd to be critical factors in che selecrion of habicac parasersrs hy nursery groups.
Foraging sxcursions ooro less sscure hablcar were cosssm anly in lage susser, Enowledge of the
romoutcn. atrategy of this species s of imsediate concern in view of che i=sinen: develop=anc of
coal deposits In the esst wlopes of the Rocky Mountains in Alberca.

In reécent years msore aml sors sfudied have exemined habitat seleckion by wild ungulace pope-
lations (o-g. Mirst 1975, Peek gt al. 1976, Shanooo et al. 197%). Ssunders (19%3) and Hisljord
(1973) have i{nvestigzated habltst snd food selection by mouncain goacs {Orsamncs sssrilcamus).
Inwvearigaciona of habirsr use are isporcanc in ansedsing the lspect that say acerus ko wildlide
ums by ongolates (including the present one) are nee srperimencal but simply report nom-
sinipulative chuarvation of habicat ues. Thus we ean only hypothasize abaut Badicae or forage
requirements based upon cbeerved preferences.

in thir papor I have accespted 0 dsoess the habitat wse by sountaln goat nursety groops and
to demomatrats that eertiln snvironmssngal varlablies saf be selected differently by nursery groups
af differeat tlmes of the yoar and durlog differenc accivicdes. I have also atrespred o sxplais
variation in hebiteat selection 1o teres of wvaryiog requidressors for securicy snd forage. In
Athares the major chrear co sssncals goags &t the presmt tise I thw lows or disturbance of ranges
that are scaupled by jeate through esploration snd extractien of goal dapesice. By recording she
habitat prefecences and describing & seracegy of réscurce ume by maraery groupa 1 hope chae ix will
ba poumible to minimiee confiict batwesn resourca developsent and mountain gost reguiresents.

1 wiah to acknowledge the fleld assdazance of Joses Stelifex and to thank Jan Hurle snd Fred
Zufchel far helpful discussions abowt habiitat selection by wildlife populations. I alsp wish to
thenk thoas §n the Wlldllle Services seccion of the Albarca Fish amnd Wildlife for logiscical
muppict 1o Ebe [leld.

STROY ANEL

L recorded pbpervacions of mouncaln goats on thres adjacent arsan in wese zancral AlberEa.
Mounc Hm=zell (wes Fig. 1. Samuel st al., these Procesdings) che Coac Cliffa and Cramds Mountain
are alruared om the eantern sdge of ths Rooky Mountaings. The slevatios hars ranges [rom 1000
feet (914 metorn) 4t the Smeky River up bo 7000 (2134} et the susslt of Mount Hasell. The
River MMlewva narth hetvess Maont Hamell o the west and Grande Mowntadn and tha Goac Cliffe o cha
ennt. Tt Is wnlikely that regular movement of goars (parcicelarly mursery groups) ocours acroes
the fmoky Rivar, bot I feel that sosme goars say have soved betusen Orande Hountaln and the Goat
Citffe and thar chis (s posalbly @ =ore regular sovessnk foute. Table [ liste the esti=ated poat
populations for sach aide of the Smoky Kiver im 1978 and 1973 (fe. the gecimace for Crande
Mountalin has been combimed with that for the Copt Cliffe). Earr [19763] reported & Jdeclise frea
B0 o 33 Zoats on Mowne Hamell beoween (962 and 1983, That populacion has declinad sven furthar
wince chat tima.

ll"hm:l-ll support vas provided by the Alberta Flakh snd Wiidlida Divialen, che Univeradity of
Al and the Canadian Wildlife Service.
Presant Addrsas: Albsres Flah and Sld100s Divisien, EdsemCon, TN LF2
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Table L, GSummary of populacion sscizaces [of Ivo @aEudy areas in 1974 and 1975,

—_— Hamall Gaat CLiffa
197k 1575 L1574 iw?

adult mals & 10=13 A B=10
adult Female 12 13 11 10
Eve—yiar-eld 1 - T 1
yeurling 3 e i i
el a2 L] b | .|
coral i2 i9=47 1) il=-3
Eidef 100 nacnies ] &9 T ik

Thane arecs are located near Che ore townm of Crande Cache just nmorth of the Willsore Wilder-
negy Fath in am area that has recently boen developed for rich coal deposice. Seversl active
onderground mines and a preparacion plent ate situated sdfscent to chess atudy arean.

HETHURIS

Fleld observations were recorded during che somsser and fall of 1976 and che susser of 1675
faily observarions were conducced from bass cosps locared op aach scudy arss. The locacion, age
gl sux wars spicifisd vhen poguible for each animal obperved or othecwise listed an unclassifled,
for the purpose of chis wtody a nucsary group vas defioed anm any growp of goats chat included ac
lease ene kid. Octhar iodividuals in a group say have bean of any age or sax cohark, l.llhhl.‘l'l.
adulE billies were uncommon Lo AUMCAETY EI0UEE.

I choss the following habltat paceseters am vaciobles that might be relevant co the discri=
bution of moustain goat nursery groopa: vegetative cover type, elevacion, alops, sspect and
discance to che rock-gravel cover cype. HEach of chees variables wvam ploteed om & sepatate map of
the study aren. A grid overlay systes wap established for the maps and ‘each poinc on the grid was
clamiified for the habitat warisbles sentioned. Sursery group locacions ware also idemcifisd by
coopdinaces of che grid, allowing = fairly accurate idencificacion of che variablesa at the polnt
ef sach smursary group sbsarvacisa.

I ldentified weven categorlea ol cover Eype. The decidwcus and comifer cover types ware
wituated at lowsr wlevations. The conifer scands (mainly spruce Pices glsuca X F. 'EE:J_..FH_HI
ware most often locaced on norch facing mlopes while che decidusus foresc inly peplar Populus
E%.:.;.E oF denss alder chickecy Aloue crisps) were sltuaced on soith facing supects. The
REans wan a poarce type oo all sroas. This too wvas fowmd at lower elevatioms of sbout 1300
to S500F(106A=1373m}, The burn type was situated at higher slevacion, usually absve S000F(152%).
These vere clder burna chat have ahewn very liccls regensration of cheir previous conifer stands
but ace suppart 4 productive grans—hécb—ahrub vegetation, This cover bype was useally character=
lged by a relativély deep soll layes cospared to tha other cover typom at the same alevacion.

Tha subalpineg ridga type wam spother high elevation cover type, omually mirusced abawve G300F

(137 m), and wan spacially associsced wich che rock=gravel cype. The speciss composition of the
vegetation on the mbalpine ridge wss very similar o char of che burs, but the hilomsse prodoct=
iwity aml soll chickosss were such loss, The alplne tundra type sam situsced abows S000T (1830 m).
Urnuwen, oedges amd small dicot herbe wvers prevelient om chis cype. The cock-gravel cover cypa vas
charsctorized by Little or mo vegscacion cover. The slopa on this evps was waually vary sfeop and
che soll unacabla.

Elevation wam divided inte 300 feot (153=) intervals becween 1500 and ﬁﬂf{lnﬁ!—l!ﬂ] m) from
the mational bopographic map series (1:50,000 scale)}. Slope was escimsced for 15 [nrervalse
betwesn 15 and T5 degres slopes. 1 divided che aspect of the study sreas Into north, south and
eant facing apd & high elavarion exposed sspect. The vest facing nspect was not ropresented hyre.
Finally the distance to the closest eock-grovel covsr type wvas conmidersd for sach abservacicn.
The distance e determined from the grid syocem used oo ploat observacicns and hablcat variables.
Compequemtly the eategery iacervals are a funccisn &f cha distanca betwveen grid poinmcs (approxi-
aately 0% a) and cha First cacagory of che diacance wariable 1s equivalent to the rock-gravel
cavar type. The habitat paramsters consldered hite do mol vary {ndependently of sach other.

This sust be consldered whem Interpreting the remilén In the following mections.
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EESULTH

Dhservitions of Aussery Efoups on thass ATeas centeced Afound kay fones &f atesp rock-gravel.
On Hounk Ramell, Hell's Canyen formed tha seat promipsat rellef dad wad Ehé eéentral dres wsed hy
godta. On the Goat Cliffa, abdervationd of aurssry groups centered oo o adlacent dralndges chat
commrped an the Jaoky Blwer. Thess areas accounted for about ¥ percent of all oursery growp
observations however, the dependence on the rock-gravel cover type by nursery groups was not
copdlacant chroughout the sussar perisd. The predominsn: sceiwities on cthis cover cyps wers
security oriented (ie. bedded apd escapel, Use of arvas st greater discances from the roch-
gravel cover type at higher slevations amd on che most geatle slopew were associaced with feraging
acrivicy. Thers vas o wignificenc sescciscion, wsing and B« ® © conuingency chi sguare test (p =
0.0% and in sosc zasen p ¢ O.003) becwesanm sach of che Rablrac parasersss and nufmaTy Efoup Reciviey
and the habitars that wers used aach meath.

Rewunrce Use and Activicy

I exoamined. the ose of sach habitor wariabls to ses {f chore wers differences in habicar pre=
ferances samocioced wich che activicy of nurssry groops. Threes scoivicy classes accounted for
almost all observetions recotded. Thess were feeding, bedded amd ewempw. Fig. 1 show the pro-
portion of chservations in sach setivity category for the vegutacive cover typa (p = 0.005). Tha
eaallest proporcion of feeding sctivity sccurred om the rock-gravel type. The mominal character-
istic of the cover type variable profmibits a aequentlal interprétation af the categories. That
i, the activicy of purdery groups on sach eover Lyps cannol by fanked accotdimg to asy valud of
ssch caver type.

The accivicy of nursery groups werled sigaificantly (p < 0.00%) at different slavacions (Fig.
). The Inperval chavacceriacic of this varishle permice & sequencial (nterpretation, not possible
for oover Cype ar oChir nominal varishles. Foraging activicy prevalled at higher slevacions and
bedding decressed, Thers wors oo major chamges im the proporcicon of sscope sctivity sxcept at the
lowase slavation vhara thae small sampla of owo chasrvariona reduced the mignificanca af thia
cakedary.

The propoction of chesrwacions in asch sctiviiy on the diffecent slopes iw shown in Tig. 3
{p « 0.00%y, Feeding accivlcy was grestest oo tha mosr gencle slopes and lesst oo choss areas with
a wlope of greater rham 30 degress. Conversely, bedding sctivicy wam ledst om the more level areas.

The effect of aspect on sursiry groups activicles should b considered in Eerss of the sffdce
chat aspect Baw on ochar faccorm such as chd incidence of radiant enargy, vegetation type of Andw
gaver. Om the bhasis that the apount of radiant enérgy recelved la greater on south facimg chat
on east Pacing alopes and greater on eadt facing thas north facing wlopes, then It 1s probabile
that Lpeldent radlatlen Was faveured I the salecilon of loraging sites by nuraaty groups (Plg. 4,
o008 HMimor warfation In bedding and escape activley were recorded on each aspect. The saall
proportion of escape aod bedded activity oo the exposed slops may reflsct the sssceisrios of chis
type with high slevarion, level sress.

NHursery growp aviivitles warled iiplflqm:l? aw the distonce frow rociegravel cover cwpa
inereamed (Fig. 5, p < 0,008). Forngirg activicy Beceme more prevalen: and bedding acciviey de-
credmed an tha dlatanca from cock-gravel cover incteaned. Escape activity wan soac frégusnt am
the rock-gravel cover type but resalned Falrly conatant af ineressing distascen.

Sansonal Patterne of Eesoproe Use

Sloce obwervacions wers only recorded durimg che seser end fell periods chis szasinarcion
doss ot extend o che complece anmual cyels of habizar yss. Obgervacioss from all study aress
anil owo yaars of daca ars cosbined o incresss dasple slses in chis sialvels and vere divided
into moathly lptervals.

Tha saec inceareacing changes in Babitat ude wire amacciated with cover EY P, elavation and
dintancs to the rock-gravel cover type. Variation In the sessonal une of coaver types dccurred
on tha rock-Eravel type, tundra Eype and the buarm cower Eype (Figs: 6. p < 00051, This warlation
way have boen associated with the sslectien of other habitat wariables such as elevation or
distance from the rock=gravel cover, that co=vary with cover type, bot may also reflecc differsicas
in forsge swailabilicy ar gualicy on chease cypes as che ssason progresasd.

I obpmrwgd & signifivant tremd in the seaponal use of different slevacion classes by nurwery
greups (Fig. 7, ¢ = 0.003), Thore was a comsiptent incrasss from May co Oerobar-Noweebar in ctha
proporcion of pursery groupd obperved sbove J00f (1525a). Observations ia the highest categery
(Le. abeve &000F (1830a) sccurred anly in July and August. [n Ehe previoua ssctiom | encablishad
that the majoricy of cbearvacions 4t higher #levabiona wars assoclated wich fesding activity.

1T
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There is aloo @ socable sasscoal crend towards fncreasing use of habltak a4t greater Jistascea
t5 the rock-gravel cover type during che sumser (Fig. 8, p< 0,003}, The greatsst proporticm of
chesrvacions Ln the mopt distent category occurred in Acgusc. I have also indicated in the pre-
wicua aection chac fending activity vas che sest prevalamt sccivicy in che sost discant categories.

HSCOsSToNH
Scracegy of Resource e

The term "strategy of resource wee™ La uped here s & gynonym for scological niche; however,
tha former cers is preferred im this conCext Bocouge it cophagizes che active selection of emviron-
mental factors. Tha idaa of & scratagy i Balpful simce it fzplies & flexible complax niche.

This s particularly relévant in a varisble and discontinucus habitat such as chat sccupled by
maniailn goatm. The tesuccs cospenants of the alcha bave phywical. blolegical acd Lesporal
dinensions .

I have prepared a aisplified model (Fig. #) of che scrategy of rescurce upe by scuncain goar
nursery Rroupa that im baped om the dichotomy betwoesn the msed for peeurity amd that for forage
as fsctors detsrmining habicat usd. Ic mlghc be argued chac che balance betwesn chase faciorw
depacdd upen tha ociscing leval of predation. Alchough saveral tarrescrial predacor epecian
(fome grizaly bear Ursus acctos, wolf Canis lupus, covote is latrams, dnd Iynx L canadansisl
were present no Lateractioms with seustain goats were ob . Golden eaglés Agu EhEradet e
wire abundent and occamionally made threatening sctoops at oucsery groups. [ would suggesc that
tha requirsmenc for securicy ls reinforced by low levels of predacion by cerrescriml carmivores
amal char the rafugs stragegy of nureery groups Is less effeccive agalnet avlan predatoce as large
an ooglew.

A major limdcation of Lhe TescuUrce ECTALEgY o nurseTry proupa say bha asscciaced with tha
fact that almsat 95 parcent of the abservationn sccurtéd within =il @ of the rotk-graval cover
type. Comaequently the selectlon of forage wmld be restricted to thoss arvas withia about
400 m of rock-grawel cover type. This distance may bo quite [lexible. Muria (1944, p 1423 noted
that in the pressnce of beavy wolf predacion, Dall sheep (Owis dalli} range was rescricted co the
rugged cliff areas, snd chac in che sbassca of wolves che -Ep moved oo such lsas secure
habigar.

In conjupetion with tha hypothesls cthac ufa af acesp rock-gravel avean is asssclaced with
tha nadd for mecurity Lt followd that umé of level areas at longer distances from rock-gravel
avdas ard usdally asscclated with hlghly sotivited Foraging secivity. This is supported by Lhs
abasrvablon that femllag activity preovalled on thoss aceas.

Sepsonal varfacion in habicat use was possibly dus o variscion in fovage svallabilicy amd
guality on difforent habitate snd differences in pecurity requiremence asssocisced wich kiddimg,
grovch and devalopsent of the kida. MNanmles eypically gave bireh zo kids on the sost sugged
portions of che ciliff archs and coly moved off cliffa afcer chelr kids had developed gredter
phyaical stréngth anl coovdinatian. As the sesson progeessed the (réquency and extest of foraglag
axcuralons by aursery groupe loctessad diaw to the reduction of the need for security. Consequently
thite sma & shift to habitakwe at grester di{stances from the rock-gravel cyps during July and

hugust by Dursery groups.

Jobngton &5 al., (1968) showed that the palatability of forage vas greater at higher elevacions,
thus the svailabilicy of better formge st higher alevacions may sncouraga fesding activizy oo
thasd areas. [c wasm apparenc that cha “gradn—wp® of vegatation in the apring progremasd from tle
Lowest deciducun forenta in May wup o the higher elévations. Consequently fhe maglmes palatahllity
of forage would ales progress seasonally up to highér elévations during Che sussey, This wewld
sccount for the lstreaasd uee of Cundra and burn types In July sod hagust.

At the present time in Alberta large areas of the sastern slopes of rha Rocky Mouncalns have
boon lenasd for excraction of coal deposics. Much of this ares corresponds 1o the aress of majuor
angulacs concentrations aml gome lesses are even wituated in alploe sooes, There exists & perious
potential for comflice betwewn the habitat requirement of moungteinm goocs and ocher ungulaces and
the developsent of nen-renovabla ressurcas. Detalled Enowledge of cha hablcac use and resource
stratagy of sountailsn goats may peralt cthe establishment of spacial asd temparal conatralats wpon
Futiira development Ln arder to slalsies the Ispect upon wild populaticns.

12



LITERATIRE CITED

Hireg, 5.8, 1973 Ungolate-habitat celagioophipe En a Souch African woodland/savanoa
sconyaces. Wildl. Homogr. Mo, 4%

Hjsljord, 0, L1H3. Mountsin gost forage and habitar preferenceé in Alaska. J. Wildl,
Hanage. 17:353-363

Johnetan, K., L.H. Dereau apd 5. Ssolisk. 1%568. Chesical cospesltfon and In ¥iEre Jdigestibliliey
of alpine tusdra plance. J. Wildl, Hanage. 32:773=777

Rerr, G.B. 198%. HMountaim goat scoipgy in Alberia, H.%3c, Thesis, Univeraity of Alberes

Murie, A. LM&, The welves of Mount MeEinley, Fiauna of cha Macfonal Parks of che Uniced Scaces.
Fauna Series 8o, § U.5. Bowvernment Printing Office, Wamhingeen, D.C.

Peak, J.M., DL, Orick sod B0, MacWie. 1974, Moose habifat selsction sl felatisnships Ea
forest mainsgessent ia porch esscers Mionesots. Wildl, Honogr. Ho. &8

Baundara, J.K. 1933, Food Babite ond ramge uee of Che vocky souncain goar im che Crary
Houmcaine, Monsana. J. Wildl. Manage. 19p439-4%7

Shanmon, W.H., N.J. fuedsos, ¥.C. Brink and W.D. Kites, 1975. Decerminancs of spatial discri-
butdon of rocky somtals bighoen shesp. J, Wildl, Manage. 39:367-40L.

17y



