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AbgEtactt Twenty=eight sountain goats (Jressnos apericenus) wears caprursd im che Sapphirs Mouncalns
of Moorsna from 1971 o 1973; 16 ware l-ﬁ?pﬁ%i: radis eollars. MHesm yearly lsme renges (comrax

polvgon extisarea) caléulated from radio locacions uvere 45, Ykm< for yearlings, 31.1k=? for rweo-
ymar=olds, I&. for adult femalew, amd 21.3cmd for adult sales. The wize of soathly ranges of
four gonts decreassd from August to Sowvember of 1971 ap spovw accmmulaced at high alevatioma.
Fesalen wire tradicional is chalr wse of aumssT ranges, whersas malés wers sof seen in the sbudy
arca durlag condecutive Ausmers. Mean Winler sigcaticon distences (oeasored between mmmer and
winter activity cmters) tanped [rom 9.2 for the severs 1971-72 winter to only 2.5km during the
wild winter of 197T1-7). Goacts with radio collars occupied scuch=facing cliffs ac approximacely
1,700 alcicude during che wincer of 1871=-12, bur chey ranged ar such higher elovations (21,100 o
1,500m) in che wincer of 19Ti=73.

The mcuntain goat, hetduse of (ts liw populatioss and the fesctesess of its cative tanges, has
bedn thi dubjéct of few #tologlcal atudiéa. Becauss of theé hrokem terrala they occupy, and becauis
of rthe probless invelved in thelr capture (Ridewowt 1974a), still Fever of thess wrudiss Bave
involved the marking and long cerm obmervacions of individual anissls. This paper on souncain goat
homa ranges presenis u porrion of a movessnce and ecology study of & mative berd of mouncais goacs
in weatern Moncans (Rideour §874h). Information obtaimed in Ehis study haw Been orilized in lamd
ri-ulﬂ-: "1“- Bitterroot National Forest, mnd Bopefully will be useful in isproviog che sanagesdact
of the species.
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STUTY AREL

Dome Shaped Hoontain (2.540m), which ssrved am our conter of cperacions, im locaced on the
divida ridgs of the Sapphire Mouncaine (Fig. 1). Much af chis top ridge i forested with whitebark
pine (Flous slbicaulie}, subalpine fir (Plcea englemannii) and alping larch (Larix 1liih. Umlike
mo8i goat ranges there is po tree alpise =one in tha Sapphires, and no Erwshols stands swist.
Larga snowbanis fors alomg ridgas, and they do not melt complataly snell July or August. Lodgepols
pime (Plous contortal ia common bebvesn altltodes of 1,500 and 2,.4008, and dauglas fir
senelenil) reachon & saximus altitude of 1,830n. For detailed information on habitats in the
Sapplilres see Mldeowr [(1974b3.
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HATERLAL AND HETHODS

Wa coptiured 27 mountain goats durimg this study in a wowen=wire pen crap on o nacural sals
1ick an a vidge cap ab 1, 3052 (Ridesus 1974s}. Thay weare mavked with sheep marking paint, mmbered
pluntic sarcaga, and collored marking collara; 16 were squipped wich radio callars having radic
frequencies runging from 27.570 co 17.6B0sds (Ridecuc 1974c). Sigmals were received with loop
ancenpan, & two elesent haod=held Yagl anteona, sod two theew slessnt Tagl antepnad attached to Tm
masrs on wo souncalsn tops. The sasts rested on swivel bases, snd declinatios circles aligoed
with cympass directions wera sasd in decermining dlreccicns of sigmals. &n airplaoe with loop
antennes attached vas used to locace goate during the wincer. A toral of 74% goar locacions wua
obtained by talasetry, and chay vers recorded In 18.2 ha (50 actw) grid squares. Hose ranged wers
patimated by drawing lines batween grid square canters and sessuring the ares of cooves polyyons
{Jemarich and Turper L369:228) with a cospenmating polar planimscer. Alchough convex polvions wars
alvasy used ln computing bose raoge slee; slnlsus polygons weéfe waed in doas flgures Eo indicace the
arsas of use sore scourately (Pigs. 2=3). This study lovolwed 241 days Lo the Cleld durisg & foie-
fear pariod.

RESULTS ARD DISCUSSION

Bene Reages

fioss ranges were decarmdned for 13 of cthe 16 goacs equipped with tadle collacs. This fochaded
pix adult Females, two adult males, one femsles and fwo male Two=ysar-olds, and two female yearlicge.
The average crepemitter life was 184 dawyu, ond am average of &7 telesetry [laes per animal wers ussd
to decarmine heme tanges (Tabla 1), Mowements co lowes eleverions cccorred in parly or sid-Hovember,
and the sovemsnt hack to susmer ranges cccurred in late Hay or June. Sesser-fall hose ramges (SFHE)
were ssasured over the 16 Hay to 15 Nowesber period (the earliest actual sseser-fall radic location
in this study occurred on 25 June). and yearly hooe canges (THR) also incloded locaticss [ros Clae
16 Nowvemsbar o 13 Moy paciod.

Adule Females

Six adult Femalaa wera equipped with Tadis collars; hooe renges were caleulated for fiwe,
emiteting goat 36, 4 femalé captured Octobar and providing oaly 21 locaciona (Fig. 2). The =aan
EMMR for tha five fesmales wam 19. o dnd the sean YHR value was 24.0km? (Table 1). Fosales 23
and Y1 were cheecved duriag the two yeacs following thelr capiurei I3 was always sesn wlthin hec
1971 SFER, buc goat 21 was ohserved two km emt of her 1971 SFHN in Septesber of 1971,

Aduic Halen

Thess adulc maleas had radis collarsm, Buc enly cwo (27 and J1) provided smough locacions for
home rangs calenlation. Mala 1) wvas captursd on 14 Bovesbar 1972, rwe wveska before we leafc che
stiady acea, and only flve locablons were obtaloed. The sesn AFHR walues fro males 17 and 11 was
17.8lkmd; the mesn yearly hose raoge was 21.%e~ (Fig.3}; Table 1), Hale J's SFHER was probably smich
larger chan indicaced since we wers freguencly umable co locace him by crisnguisaciom.

Goat IT van a sim=-year=pld msale of yoeyually weall wiee (5&,9kg). Like male JI, he vas ofcen
found In subcptimal habicac (Iass sscaps carralsn, more Forssc) during susser. His body vas found
an 10 May 1971 in river boctom habdtac ac 1, G4ds belov cthe sonflusmce of Stony and Liccls Sconly
Cresksi che causs of death wae mnot determined. Halea J1 amnd 11 vears not seen during che years
following Ehelr captura.

Two=Tear=01ds

Three two~year-olds wore radio-collared in 1971, two males (24 and 23] and a femmle (33) (Fig.
43. ALl threa of chem ware saptured oo 21 July 1971: winter locacions vare obpalmed for 21 and Is,
but we anly received a a from goat I5 Ffor 17 daya. The mean SFHR for 22 amd 26 waa 15.Tka=,
and the sean THE 3.1 (Table 1), Males 28 and X5 were nol seen In later years. vherean 23 uas
sean frequently during che sumser and Eall of 1972 aod 1973, always within hec 1971 9FHR. Goac
12 uas shor on 13 Sepresher 1874 acr the head of Licrls Stony Cresk, sguin wichin her 1971 SFHR.

foarlings

Two femals yearlinga, 19 apd 10, were crepped and radic-collared on 7 Auguet 1972, and yemr=
Iings 36 (femalal and 35 (saia) vars squippsd with radia collare oa 31 July 1973, |lloma tanges Wers
mot deternised for 34 and 35 due to the small sumber of locatioss, but the mean SFHR (41.2ks?) and
¥iin l-l-:, Teal) valuen for Female yearlinge 29 and 30 were much larger than any other age group
(Flg. 5.
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Flgure 1. Habitat map of the study arom in the Sapphire Hounraine. Map prepared from Sapphire
Dusilrsngle Map. U.5.0.8.

Flgure 2. Susser-fall hoss ranges and winter locatioms for five sdult female mouncain goate.
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Figure }. Susser={all home tanges and winter locacicns of two sdult male soumtals goats. Male IV
tound dend 2.50m (1.5 mi) sask of arcow.
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?I!IH by Sumser-fall home ranpes and vinceér locacionn af chres :—:fll.l—ﬂlﬂl: salas 24,75 aml
femnle 23,
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Tabls 1. fows ramges of vadio-collared goots (in ko) from seximwum polygon sscioaces. Daces of
eollar aparacion rafer te cise from capture Eo receptlom of last aignal. Summer-Fall
hose ramgea (GFERT 08 the area wied from the tise of capture uabll 2% Hevembeej yearly
bose range (YHR) is the sres used during the entite pericd of collar operation.

Age Oroup S # !ﬂu “‘}?::: g:;:uﬁ ﬂpsl:'::-:;n SFHE THE
TEARLINGS
r 29 M al 7 ohug. Td 16 dava M. T 187
F an 38 T T hug. 72 126 days 510 3T.9
F I 1 i | N hily T3 - -
M 1] 3 ] 5l July 73 - . =
Mean lome Rangs Valusa: &loX =8.]
TH=YEAR=-0L0E
F ad il 5d 42 July TL 165 dave 15.8& il.9
K ) e & i July TL 287 daym 16.2 0.3
] ] &1 &l 2 July M 17 dayw LS T . lw
Hoar Home Ramge ¥alaes:d 13.% BRI
ADRILT
F 2l LA £a Py A 0 dave .1 0.1
F k| &% 50 25 July 71 1353 days 111 18.5
F i ] (4 ] 1] 16 Juiy T2 148 dayae i | .0
F IH 117 11 17 July T2 178 dayw 15.4 .8
F i 1] Th 4 Eapr. 72 BS daya 11.2 15.7
F h ] i1 23 oek. 7T 189 dayn Sogw T
Mean Home Baoge Valoes: 19.8 4.0
AT
X i n Th I Augs T3 117 daye HL dhal
H un &l &l 2% June 72 55 daya 18.9 189
H 33 4 3 & How. 72 4 duys - = &
Hean Mome Hange Valiwe: i1 1.3

et dnclwded In caleuwlacion of =asn valuss.

Yearlings of athar uagulste species tend to hove larges hose ronges as wall. Heostom (19680
reported large hose renges in wearling moows (Alges sloes) In Jackeen Hole; Bayless (1969) found
that yearling pronghornd (Aneflosanry sparicanal have the lirgest winter homs ranges of 16 sacked
animala: and Martinks (196%) found chac radio tollared mile vearlimg <1k Gﬁuﬂ' sﬂqgml have
the largest susoer hoss ranges, folloved by sdulta and female yearllngs. Adult female mosmtain
goats fréquintly threaten péarlisgai the greates sobility of yearlings may be dus in parc co chair
foreind sovement (fon one fesele-kid group to another.

Hatithly Ratiges

Tha monthly ranges of five goate were determined from the tiee of capfuce ddaly or Aaguat.
il



Figurs 5. Susser=fall hose renges and winter locacions of veariing fesmien: 2% and 3.

Figure 8. Homthly ranges for adult femals 18,
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figure T. Monchly ranges for adulc female 26.

Flgure #. Monrhly ranges for yearling fesals 50
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1972 emeil Sovesber 1972, Teese incloded sdulc male 27, sdult fesales 14 snd I8 (Figs. & and 7).
and fesals yearlimgm 10 (Fig. &) and 29. Goat 13 was cagtured om 1% July 1973, m¢ ohae July valus
reféra to oaly halE of the monthi che other goats wers captured in lage July or sarly August. Ia
all canss, the largest santhly ranges scgurred In August, and the smalléac in Nowesbar (Flg. 9).
Hale 27 and [emale 26 had geedter sonthly canges ln Octobar then In Seplasber, possibily dus eo
greater movensnt during che pre=rust.

Large momthly ranges ia Augusc ape probably due o one or sore of che following faccoras

1} There im a greacer sasa of ssvensnt dus to che lack of Enow.

2} Asgust la the warsest monthi soowbanks and north—facing clififs, which are popular during warm
periods,; are widely separated.

3} Flies are sowt comson during August, amd causs the gosts considerable Iccitation: they =ay
arisulsre msovesants oo arcas having msors anow or grearar exposurs o wind.

&} The Fapphire salt lick is ysed primarcily during July sod Awguet, and goate captured im Aaguet
{27, 29, amd )0} have che Eravel to the licks iscloded in thelr Augist =oothly range.

Ad ancw Llevela increass during fall. goat mobiliity decreades. jovesber sonthly ranges wvarisd
from lb vo 750 ha. Ssich (0976) whowed aizilary resdlts (6 the Bitvectoeot Mowntalnd of Montana
from Janusary chroagh Hay: he reported o ssassonal hoss tenge wvaloe for adult femaies for chis pariocd
of 42 ha. Partocz (1571} noced thar winrer storms are sxtressly comson (n Jspusry and Febroary is
Alberta, and both be and Chadwick (1971} reported siolses dally sovesents during thoss meithe.

Minger RARESS

The eotal aren sccupied by radlo—collared geata durisg theé sussar-fall period (Susmér-fall
componlte bose range) is showm In Flg. 10 Locationn for the severs winter of 1571-72 (aix
lecacions) are more widely separated from the sumer-fall cosposite home range than are those of
che mild wincer of 1972=12 {1% locarions). The ssasonal sovessnc of nine sowncaln goats
determined by caloulaciag the discanze froe the susser=fall activity center of woch goat
te Lgw gorrasponding wincer metivicy cemiers for three gosts doring the severe winter of 197T1-72
wal 9.2km (sdx wincer lecatioms), whersas che mean distance bervesn sccivicy centets for mix goace
in the mild winter af 1973=71 vaa ealy 1.%ka {15 wincar locationa).

Bome areas pued durlng the winter by the goats of the Bapphires ware probably not located by
rodio celemetry:. A female and her kid were obmerved on & west-facing rock outcrop near che
epaflusnce of Scony and Rocky Credks, 14.0ie sasc of Doss Shaped Mountein in Februsry 1974
(. HeClesrey, pers. cosm.). The goags were aof sarked, but they vere probobly from sy stwdy area
sizee it is the closest gont range.

fable 1. Distasce from sussar-fall activity center to wintar activity center for mine mountain
goats (des Cast),

WINTER 1671 = 71 VINTER 187) = 1) =

fex ’ hge Blstance fax [] Ags Bistance
F i1 1 o Lo F 19 i 3, e
r a3 3 L. akm F i} 1 . kem
F 4 x 1. lkm F Fod.| 5 EaDem
Msan: 5. m F b I 5 L
F 1% L3 ¥ellem
F z7 & L. Tkm
Hoam: 2. %%m

Hellsarey alea saw & male mwo=ysar=old fros my study svea, which wvas marked wich radio coller
an a vearling (13) (o July af 1978, nesr the bead of Little Hopback Cresk at 2,34Ta elevarionm,
This logegion is L% Jk= ERE of Dooa Shaped Moumtaln on che octhar aide of Rock Creek, and 15 wawm
accompanied At cha cime by four othar goACE.



Figura 18. The sumser=-fgll cosposite home range for all radio collared gposcs.
Clear=cuc logging ladicated by croms Bacoh.
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Alefenda

furing musmsr sonchs radio collsred goats vere fond at alEftudes greater tham 2,250s. Durlsg
the severe wincer of 1971=T1 goacs soughc lower smlcitodes tham in the mild winter af 1972=T3: this
informacion iy, however, based on a total of Il winger locaticas obtalned by air tracking. Sosser-
Fall alvituds sscimates from chserwmtiopal dats are slightly higher than redio=tracking esrimaces
In 1971 and 1972; we eacablishad cur camp on Dome Shaped Mouncaln apd did pur hikimg alomg the top
ridge of the Sapphires, so goots af higher altitudes were sors easily sesm (Fig. L1).

Home Use and Sea mil Ehale Bignifilcance

Mountalm goace sdgrare co low aledrudes In the Sapphires durlog sevees wintevs, but 1iks
mountain goat habltat In other aress, goml sisser tange (s sxcensive whereas good winter range
{soyeh-fucing cliffs at low elevarioon) v race (Smith 1978). As & resule, during mild wincers In
the Sapphires goats acay at high elevacions withim or nesr chilr SFHE.

Fomale goats 1n the Sapphires weve tradicional in thelr use of thedlr hims Tange; goacs IL. I1
amd 23 used rhe same arean in successive smsers. Halos vere aever seen in fhe afudy aréa thé yaar
follmeing thair caprurs, and ons mals (yearling 35) sms located in aoother gpoat Tange. MHale
mountain goate have beei koosm o =owe $0 new scuntaln ranges; whoreas femsles uss the sape suDsarc
and (in soms arean) the game winter ranges yoar afcver yoar (Chadwick 1573, Ssich 1874). OQedsr (29713
shaerved Eighorn rasa (Ovis ssnadenele) soviag betwees videly ssporated female groups durimg the
Ful, and be suggestéd that the chance of brésding succass im disgast hevds due to Bybrid viger would
result in selectios for this bahavior. Prechirachensiii (19610 ham ahown that reindesr cous (Rangifar
carandus) bred by closely relsted bulls have lower fertilicy and ssaller cawves that do thoas bred
by bulle aof dfsranc ancescry. Tha hoew range oee exhibiced by sales and femnles of tha Dooe Hhatpac
soumtain goat herd suggest a pacters of hoas range constapcy by fomalea and smigracion by males;
sueh behavioral differences betueen the sexes vould help guard sgainsr inbresding in ssall leclaced
sountain goat harda,
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