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abharracer Social Behavior of msounrain goars (Gressmos ssericanas) ul-l:.t.q. a maagural =lseral |ilck
along U, 8. Highway I In Slacier Hatioanl Park wae obwerved in 1975, CGrowp sioe during 118
chaerved movesonce vanged from 1 o 57 and averaged .7 poace. Eamnies wich kid at aide led mers
groupa during sovementa (57.5 percemt] tham other classas. Thay ware the most imsportant leaders
slage they led larger groupa &f sixed claasen: Billles; namaies, and aanales with kid at alde were
the domloant clamssw of goats ot the lick:. Hammies, two=year-old femalas, and yearlings wers
involved in more dominance intersctions st the lick than swpected by cheir proporciom of che
ohesrved popalacion. Dominance snd leadership wars mor equivalenc; nasniss with kid ac slde wars
dominant Ieim than chey were Lesdors,while naonies and adult billies vers dowinant more than thay
wore leaders. Growp cochesion was low in movesents to and free the lick; sarked goace vers re-
chmarved in the ¥sse group omly Il parcent of tha clee. Learning vas suggeated by chalie of
:::HI-I-I“THI. altered cronning routes afcer & disturbance, amnd feadarabip by aduli nanmles with
at A

A study was made of the behaviorsl resctiond of mowntain goats (Orzewnos smericanus) to U, 5,
fiigmeay 3 and & viewing arem for visitors in Glocier National Park, Honcana (Singer 1973).
Hountain goscs cross the highway and pass near the viewing ares to vieic & nscural minaral lick
lecated nlong the bBanks af cha Hiddle Fark of che Flathead Aiver (Fig. 1). Informaticm on ledder—
ship, dominance relations, and group cohsesion of gosts was gathersd Incldentally to the highway
atudy. The sty period vas fros Mareh theough sid-Septeaber 1975

fomm acty of social behawior in sountain goats hawve besn deseribed by Brandborg (19553,
DeRack (1970), Chadwick (1973}, and Kideout (1978). Kutting behavior sme described by Geisz (1984),
Geise {1978) thoorieed that exploitacion by ungulaces of planc communiciss wich characceriscic
srability sslectm for varying levelam of cobendon betwesn Individuala, lsaderahip, gradeal
dissascclation of sother amd young: énd hose range traditiosa. OQuancitaclve data are lackiog on
thess aapecta of aaclal bshavior In sountain gowts.

Group charscceriscics and soclal incersctlons of mouncaln goats at netural licks wndpubtedly
diffar from behawior on che rangs. For exasple, =ale groups viwit licke eorlisr tham female/young
groups (MeCrory 1975, Singer L974), and vislets to licks by ma=ny goacs resdlts in larger comcentra—
tioms id o seall ares thap would sccur on fesding rangem. Visicen to a4 lick are an impartant Aspect
el the scology of sountain goace. For example, Hibers and Coswan (1971) felr that all or most
mountaln goata over one year of age trawel to natural lleks. Therefors, the sacial hehavior aof
l;ﬂ-l:-i at a natural lick (s prosented hare an o spacial but isporcanc aspect of mouncain goac
#colagy.

HETHIOS

Mountaing goate veres observed over 8 pariod of 90 daye (28O houts) ac the Walcon Gaat Lick
from faside a vehicle parked in the viewing area, vith uae of o 20 - 60X apotting scope. Twmty-
Batran goats wars recognisakle) L& by natural deforsities, snd 13 by artificial dye. Mountain
gontd were clessllled as adult billy, owo-ypear-old male, yearling, kid, adult namny wich kid ac
side; and adolt oanoy fudehouk kid).

Licking times and dominance/subordinence interactionn wers recorded for eoch sex and age clasa
ol mountain foats. Dominapce displaye fpeluded “present-chrast™. "rush-chrasc”. and “aceack". an
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Figure 1. HWap Indicating study area in the Middle Fork of the
Flathesd River Jdralnige and prisary movessnt aread
for moemcain goacs visiting the Walton Goat Lick.
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dancribed by Galme (1964}, Ouly decisive apgresslve smcouncers, whare one snimal racresced, wera
recordad aa indicarars of deminanca.

STIOY AREL

The Walton Goatr Liek; slevacion 6,300m, in an ecposure of the Koosswelr Feult which paralieis
the Hiddle Fork of the Fiathead River snd is cemposed primarily of gypee=, kieserite. and other
sufatas. Topegraphy of tha area s precipicous, wick tha fleore of mcéep, narrow vallsve ac 1,030
to [,260e alévacion, and the peaka and ﬂd.u af uplanda at 3,13} — &, 04im elavakion. Yalley sddes
ara mantled by aoll, talus, and glacial debris, &nd sutcrops are toplcsl, often sceurving only ai
higher elevaticons on peaks snd ridges (Ruws 1959). Outcropes and scuntsin goat habitat are sore
ahundant to the sasi along the Lewis overthrusi.

Mmintain goats pass near the visitor vieving area in regular sgvesonts batveen the Walton Coat
Lick and i{eeding areas ot higher slevarions (Fig. 1). The lick is focaced J00m fres the vieviang
area and 100w Balov che nighway.

EESIALTE

Hountain gosts sigraced fo the Halcon dost Lick prissvily salong trediciopal, eeli-worm rrails
o upland crevts that strotched op to 0w from the llck. Coat use of chose cralls and the lick
has bewn regularly chescved by Pork Rangere at searhy HElton RAnger station mince tha park's
graatfon lm 1910 (Glaciar Hatismal Park recarda, 1910 = 197%). Obasrvacions vard almo mads (a =
16 goara) of sountala goats arelving at Ehe llck through extenslve foreatwsd cover. A& total of LIA
movenents te and from the 1ick by TV goats were observed in 1975. Observatfonml evidence indicated
char o mdnimm of & different goats wsed the lick, while trapslency of the wss suggesced chat an
many an M0 diflerenc goace may have wsed the lick; recojnisable goats wvisited the lick for an
aversge perlod of only 8.8 deye (m = &1 cbservations. ronge 1-35, 5D = B.1) (Simger 19733,

Mauntaln goats knoum to ba migrating to the lick region for the fdrme tise uwnre 18 ssall groupa
(X = 1.4 B8, B = 10}, bat while at the Lick Integrated lnto larger bat selll Elghely-apeced
groups (X'= 6.7 goata, & = 118) in locs]l sovesents at the lick reglon. The omly goats which did
oot Intxgrate Into the lasrger groups were firat arrivals ac the lick aod yearlinge. Goatw just
arriving st the 1ick snd spparently ymarlisgs {(Chadwick 1971} experlence s greaater lick drive.

Hapnies vich kid at gide lvd wore groups during sovesimts than any sther clawsew, leading 57.3
pertent of the total observed sovemants. Nanndes wich Eid at sida wire alss tha soat Isportanc
lsadera, mince chay led cha larper groups of miwed classes (Table 1). Mountaln goaats moving aff
the lick often hasitated amd walted to jolsn a4 group, partleularly when Cthe grouj waid Led by 4
oatay With kid at side. When growps were split by a paawing wvehicle, the reswindec, besitating
near the rosd, often walted until 4 second manoy wich kid ar aide smmmed lesdership. Other classes
wmrd chsarved standing above the highway crossing ares for long pariods shen craffic volumes and
wiwitar levels were high, bur wuld issediscely follow behind the firat naony vich kid st side
that wowved by. Abillicy of & growp o succemsfully cross the highmy versas reluctence o cro@aw oF
unsucegenful crosping wan migelificapzly ammocisced (X% = H.3%, PL0.02%) wich sex and age af tha
leader, the oot auccesaful leadérs belng sdult manniles with kid ar alde.

Hannles wich kids Jid sas salleld companlons, altheugh ather classes, particularly juveniles
flogs wodrlings wod peg-year-olda) ofcen did. Spliciting of companions was spparsnt whan goacws
led auay buot freguencly hesitated amd I.n-nl;-ld_ back towsrds ochar goars. In fiwe chesrvatlons, pEaT=
lings ther wers uwsables o salieir cospanions returmed to the Lick, Hannies with kid st wide wvere
ofcen aggressive laaders and would threaten or chose othor goats wvhick sttespied o shifr pomizien
end sspums lesdership,

DOMTHARLE

Dominant clasmss of goats or thoss goats which won mors Intevhctions thai they lost ware sdul:
Lillien, vasnlen wicth kid st slide, and namnies (Table 1). -l:.lqm- of goats which were Invelved in
sore interactions tham would have been eypected by chapew (X° = 87.1, P 0.001) included nannien,
rep~yenr-pld femailes snd yearlings. Thess classss were regularly approached by all other goatas,
including thess In thalr own sex/age clasn. Mannies with Wid &t alde apd adulec blllles latersceed
ag ofton aa expected, but interactions tended to be between or Jithin Ehaic owm classen: soat
othar clanses elsarly avold interactiond with adult sensles with kid at side end sdult billiem by
sy sway alcar sfaring at them. Eids were sheltered from many Interaccions by thair neany.
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Tabhle 1. Comparison betvesn groupe led by the varicus sex and age groupe of sountain goats during
118 cromsdog sctemprs of Bighway 1.

GROUF TIPE

Sex and Age Rampy Unidencified

af Leadar Aid Taarling Femalo wich kid Hale Himad Group Ticgal
Kid 1 |
Yeariing 3 i i
I-Tr Female 2 F
I=Tr Hale . |
adulr Billy 4 3 %
Aduit Mammy | & 11
Mamny with leid 15 15 & 5h
P e L Ll

fdulc L T
Total il8

Tshle 2. Comparimon of the parcent of dominapce intermctions won amd the musbar of latersceicmas
iovolved Lla betwesn sex and age classes st the Walton Coar Lick. Expeoted values are
based upon sex and age racios in the lick population. A """ ipdicates o staciscically
significent difference betwesn the cbesrved spd axpactad valwes (F° 0.05).

Jex and o, of Ingeractions
Age Clamm Simber Won (Parcentc) Involved in [expected)
Eig o LA IR | L R
Tearling £ 633 48 [3nhe
Twsr-yrar=nli

Mala 1 1673 18 (13}
Two=yoar=ald

Femaje E (Lg.3} 16 [ =
Ainile Hanay 2h (58.7) 46 [2%)w
Adule Maney

with kdd i1 ] &Y (11)

Adulr Billy &0 (8. 8) &7 [a3)

Total 148 270 (270

Aggression and dominance interactions ingreased ap the lick area decreamed. The sngire lick
deposit was uiilized durisg or sfver a 'I'l-i-lr By lace summgr, the sccive lick ares hod dacTeaned
frem 1.8008 £e only wet sespe (abpur J60m=); consaguently compacition and domimance interactiana
Lncreaned. Flive goata, LAeluding one adelt billy and foud fwo-year-olds, sere sctually excloded
[ros the 1lck 4t & tise when 57 goats wers pressnt. Chadwick (1971) found that sggression rates
in mountain goats locresssd as group slze increased.

Dominance I"H.I.'H ta dnfulsnce leadarship, But tha twd fascord waré not HI:I.'I'Ilj gcarrelated.
For example, ddult BIl1lies and namnies with Kids vere ©va soatf domimant clasaea [(Tabls 2 and
110



thess twe classep led more groups cham otherw (Table L}. The domimanc goat was alse the loeder

in 11 (68 parcanc) of 1Y sovemencs whaT the complate dominsnce Talacions of cha group wara known.
In dime cadds, subsrdinsce classss led dominanc animals; for axsaple, in two inscances I obsarved
pug=yeaf miles lesding adule billlss, &4nd In one casa, & vearling leading an adult hilly. Lsadars
were Likely to lead groups of the sass class aa themselves. with che excoptlon of adult snannles
wirh kids, which led 35 (7.3 percent) of the mized groups obsarved [(Tablae 1).

CROUP COHES 10

Biw arrivals to the lick ipicially avoided ocher goscs but evencwally iocegraced iace the
‘ful.ﬂ[:l.} present and adopted their regular saveasnts, Cohasion vas low 1o thess groups &7 goata.
Harked goate fe-obsarved n grocps (n = &) eerd Lo diffevent groupe 38 {79 percent) times and in
cha ssme group only 10 (Il percent) tinew. In some cases mmall groups remained apart from larger
groups; nla= ohsarvacions wears sade of mmall cobesive groups passing incece chrowgh lacger groups.
& wingle adule billy mever joined a group during four daye he was prasent ac the llck.

Goacs wars likaly to be re-chmarved in the seme group type: i.4. kid, yesrling. fesals. neommy
with kid, mals, or mixed groop. Harked poats vers re—shaarvsd in cha ssms group 35 (71 percant)

tlmas and in & diffarnet group typs 10 (27 percent) tlasa.

pracusa s

Traditional usa of the Waltem Goar Lick by soungein goate wes indicaved frem Sacional Fark
Sarvice records and regularly-used tralls leading £ tha lick. Anisals slder than threa years of
age Led sont (96 percent) of che obasrved movesentsa. Similar resdules have bésn reparted for
bighorn shesp (Jnils canadenale), and casels (Gelse 1971, Cauthlar-Plivers 19741 5471, Oldér shaep
lend groups to cradiciooal ranges while older comels lead groups o cradicionally used wacer wells
alomg ceaila.

Tag stress of passing wehicles apd wisitor disturbances mey have cawsed a. greater relisnce
upon sdult namniss with kid st wide for leadership: howsver. this relismes wpon productive females
Iln alae reported for undisturbed mountain goat populations [(Chadwick 1973, Bansner 1976). Adulz
female relndeer (Ranglfer Lavandual, often productive females, are typleally leadérs da wild herdsi
aspacis of satermel behavios sppear to parallel the lesder vole (Thompsem 1975} The capabilitles
of sxperienced lesders makes lemdersbip a highly adaptive process in redndeer and, simdlariy, In
moyntain goacs. The oldest of fesales probably predesinaze In leaderahip roles in wild desr
(Taylor 1936); moose {Altmsmm 1954}, and red deer I:;D-:ﬂ.l;u,' 1937} and mavy be the leader o emerge in
erivieal sicdarienn ia reindosr (Mauscy and Baskin 1989},

Several sourcea of evidemes suggented habitation by scustain goats fo the traffic and wialtar
distorbances st the Halton Goat Lick: 1) the cote of sicomesful crossioge increamed as the saapon
progreamed; 1) goarm rapidly shifted o routes wich betcer cowsr; or roocss that wers otherwise
shielded; and 1} goara rapidly becass condizionesd o apsoclate che highuway and higineay nolae an &
theeat (Hinger 19753, ©Child €4975) reported chat crossimg success of caribou (Rangifer tarandus
Ezanti) cepaatedly srossisg & wisulated pipeline in Alsaka suggesced that, through learmisg, che
caribou were baginning to recognize crossing facilicism am avenuen of scceds to cha achay side.

Lendership and dopdnsnce were not directly correlated at the Waltoo Goat Lick. slthough both
dominanc classes and dominant [ndividuals wers more 1ikely to lead: Im & small mumber of groups
whars the dominance relations wers inosm. the dominant anisal was also the lesdsr in B8 percentc
of the cessa. Sreuave and Scoce (196R) found thar while age was & factor favorabie o dosinssce
in domewtic gosts (Copra hircws) and of somedhac lesssr fmporfance in leaderabip, the two
phenooana wers lergely ilodependent in individual cawes, Similar lack of relaciosship beresen
dominance and lendarship Bam alsc haen found In dosesciz shasp (Seote 194%) amd cacele (Kilgour
and Scott 195%9).

Group sizee in moveeents to sod from the petural lick were algnificantly larger thasn for gost
groups oo the range or for groups of goats migmacing to the lick. Increase in growp sire in
slephante (Loxodonts africana) was relaced in o direcc way co increasing frequency of conraccs ac
higher denmities (Lavs 1874).

Lictl# cohealon waa chaernid in groups of sountalsn goats at che casural lick. Thia asy have
baen celated to the differssces in lick drivea batwedn sed and agé elasass and Individuale, which
would tend o split groups sigratisg to the Lick and groups leaviag the Dick. Ta addition,
mouncain goats arriving at che Lick followed & scrooger lesder stimuli, which tended o split
groupa. For seample; juveniiss arriving at cha Lick cogechar rapidly shifeed o follow larger
groups led by adult naonies with kid ac side, The groups vere tightly spaced and well integrated
and for thoss Tensons were not considersd more aggregacions, The social situation at the lick im
a unlgue but wvery Important part of the yedrly blology of mewntaln goats in thia rvéglon. Lick uss
aignificantly mixes momntain goats from different locationa, sod thateby alght setve o Increass
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genacic fnterchange.
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