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Abstgacts Gewual, agonistic and leadarship velacisnships of che Souncain goat (Draasscs smericonus)
were studied fros 1971 cheough 1376 In sative Montona populacions. Adult femalés weres soclally
dosinant ovar 41l otber classes cutalde the rot. Posdles with yousg organlesd soat grouwp sceivitles,
mainly through scrong follewing cendencies which chey eliciced from ocher females and subadults.
Maturing malas experionced difficelcy incersccing sueccesafilly wichin female-subadulc groups and
subsaguencly Segan ucilizing ranges peripheral o or separates from them. Yearlings (sor discla=-
gulshed by sex) wveré solicacy 3 percenc of the tims; tvo-ygar-old sales 3§ percent, and adult

males 50 parcent: ravaslisg locrassed isclation of tha mala population ssgment with age. vhich
further reduced tange cospetition with breeding fesales. Social instability, measured 48 Tatas of
agoniaric encountermi/gontlbour, {ncressed in groups of lscreaslog slee. Thia proved te be an
ispoECane factor in the dispersion of hercds inco groupe of small average sice: In Tesaltant gooups,
competition medisted by the social hisrarchy sagnifisd resmcurce shortages for subordinate snioals.
Juvenile sorcality, charactaristically high, sas fousd co vary msrkedly wich winter condicions

whila che proparcion of adult females im the population resained fairly constant. Sscial sschaniess,
particularly in & specism such a= tha scwmbaln ghac with scrong Bose sange traditions, thuw appear
b play 4 ericical rolew in populaticon scabilicy and discribution within habitace.

Fopulations of mamgain goace are ingimagely associsrved with sarly scages of ‘high slevacion
Eeologiz succession = ciiff owtcroppiog and felifield stroccures, Within its marrow, copograph=-
feally dafinad niche, tha spaclies ham avelved oniges scrphological characterintics, climbing
anllities and food habhich. Complax social relariomahipa have alse svolved. AMdapcive sspacce of
mountaln goat soclal bekavior wars invedtlgaced from 1971 through 1976 aa pare of a acudy of
mruntaln goat ecology. Becausa factors whilch control sountaln goat nusbérd areé poorly undectabocd
at pressnc, special attenclon was paid to the possihle rald of soclal sechanlsns In Peiildclng
population size snd distribucion wichin ranges.

Investigations [eos 1971 cheough 1971 foconed on 4 slogle herd of approwisately 10 aninals.
Tha hard occupfed a Uimited and well-defined year-round range of 2%ka? pear Bimker Crech In the
Sean ¥Mouncalne of norchesscern Montama. From 1976 chrough 1976, fnvescigations concermed &
population of about 380 goats Inhabibing a 31 caittal porcion of Claciar Marional Fark,
Honcana, 12%m north of the Sunn Moumtaine study ares. The Clacier Park stedy popelacion wuas . cose
poned of hards fTeos 10 separate wvincering aress inciuvding ramges sapt snd wvest of the continental
divide. Glacisr Park goacs genrrally secupled highar and sote axtensive cliff terraln thas chode
Ia the Swan Howntaind. Deacriptlons of ghyslographic féaturds and plant communitlas fof Dunker
Craek and Slacler Park say be (oumd &0 Chadulel [(1974) and Habeck (1970), respsctively. Hoth study
arsan contain Indigonoum goat popalations. Those In the Swan Mowntalnm ars b ]ect o hunbing:
cthose in Glacier Park are ooc.

Scindies of movenssrce, grouplag patcerns, spd behaviordl developsent were slded by the cresence
af individually recognizable animale, The Bunker Creek herd Included five snimsls with radio
callarn, five waaring bralded aylon collaca, and cwo maried with dye. Addiciomal gosts could be
{dentifled by matural markings such &s scard or horn defarmitiss. Since tha hard van obssrved
dally for ap to 18 conflmudun sonths, other goats could be diatimguished for various pericds of tise
thmoogh famdiiacity, In Glacler Pagk, recopnitlon of asturally sarked snisals vas supplessotod by
dys=marking 12 individuals, Certain park herds could “e approsched o within 10=, per=lttisg
dotailed idencificarvion and hehavioral eredy.

Chearved goats vers separsced ilmte kid, vearlisg, two=ysar-old fesale, tvg=year=-old =als,
adule Fesale, and adule male clnamsa. Klda and yearlinge are collectively referrod to as juveniles.
Kids, yearlings, and twe-year-olds are collectively tersed subsdulcs. Data recorded for sach
wighting fnclude pertinent structwal and hiotic habitat information. geagvaphis location relarive
o a4 ODaiversal Tramsveras Mercacor (UTH) 100e grid. and locecion relacive oo other goats,. predacors.
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End compatitors.

Alercness wan seasufed o different social classes by tecording apount of time (in seconds)
spent surveying surrcondinge in an alacc poscors during five-simucs latervals. Aggresaive rates
wors axmmined in groups of differenc alse and composition by recording number of agonistie imtes-
actions obsscived batvesn group mesbers over & given peclod of tl=e. In Ehe Swvan Heuntalss,
intervals vers wariable and corrwaponded to complate feeding or baddiag paricd duraticns in =oat
isstances. All group sembars were not alunya misuleanscunly viaibla, so number of encountérs
ohdaryved vas legs chan actually cocurted. Im Glacier Park, 15-—=inutdé lontervals whesn all Eroiap
seshera vere aimultansoudly vialble wvere selected and (nelude all ancounters, ¥ielding abmolute
aggrensive rates ratber than relative rates an in the Swan Howncaine.

Efforcs wers made o ssasire relative freqguency of potentially haraful clishing wvence.
fubjective saseasments af olimbing "danger' were related to svemts cousing goate to vield owarnll
balsnce and positiom relative to the substrace.

Tercanzags Figuren in tables =ay not total exacely 100 dus to rounding.

RESILTS

Alertpgus = Houncain goats talsed cheir hesd o purvsy thelr surroumdings ot freguent but
frcegular incervals. Unguantified cbssrvations indicaced chac lome anisals wers more wary than
lﬂhf sapbiere and leas likely o perfarm wninterruptod sdistendnce activitied such aa foraging or
reating.

Hensnremontn of alertoess were carcied oor which confirmed thess ispressicos (Tabls 1).
Wounrain goats wich ac leant cos cospaniom (ocher chan a kid) were subscancially less alert tham
sol igary sni=sle. Individieal slertness contiowed to decrease with inerespimg grous wize o &
point wvhere goats in growpe larger chas five spenc enily a fracciom of the aurveying cime char
solitary animuls did, Howaver, tha combined survaying time of (ndividusls in groups [ncressed
wvith incressiag group aize and pearly albays exceddéd alervineas of salicary animsals. Grooup
aléreneas was further inéreaned im hallstic fashion by the tendency of mesbers to feed and bad
faclog differant disectlona. Bedded goata ofcen rose, surveyed cheirt sorroondings, ches rebedded
Facing the opposite direction. Hebedding sccivicy of this type wss sore comson In large groups
:hm“;u solicary animals or s=all groups, partly a8 a consequence of more frequent social inter-
action.

Table L. REelapionship of alertness to group si=e in foraglng soumcain goat clamass. [ ) desotes
e=all ssmple sige.

= #ve. Sorvering Time (fio. Seconde/3 Hinwces)

Sampls  Solitary Ve Ll

Cladn Eize | 1 i i 5 k& 7 B ] 10 %18
A i | 1 18 3 (%) (3} f2) (8 (&)
AF 2] LT 15 . an &1 5 {1 11 1]
withoue K
AF with K ] &0 - i 11] 22 23 5 (17 201 {0} [
M ik ” f1k) (BY (L8} [18y {123 (11} {5}
Ir LE 13 k| 16 {2a&) (&) L5y fh) (4} @y o (@
¥ a7 13 (33} 1s i% {23 L LE] (2} [} L8] {2}
Mase w9 3t I 19 0 19 7 7 14 2 i 5§
Mean o Geoup Slee =

Tokal Group Sarveying

Tima 7 LYy ] b ad a5 wd [ 113 15 &

"Hanny-ild palrs in the sbesence of othar goate ware clamaified as sclicary.

Alartness dovelops with age (Table 1), Kids surveywd thelr surroundings so infrequencly char
they were not Included in Table 1. Yearlings wers Jess alerz chan cwo=yssr-olds as solizary snimals,
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and sdult slassen were more Alert chas cwo-ysar-plds. Two=year=old and aduale femalee wvere somsvhac
sure alert than malss of equivalent age. Contrary Co expactationsa, adult fesalas wich kide spent
lens tims surveying thas adult fesales without kids.

L,tjd.fﬂul.E = Mouneain goat necnacem are followsrs rather than hiders. They wdergo precocisl
leesmotor development and frequent veinforcesnt of maternal=iafant homds following parculcion
(Chadwick 1974}, Eids cypically folloved vithin I-i0m of their mamny mtll 10=11 sonthe of sge, ac
which cisa maternal care carmimaced. Mooneain goat females wers excremely attentive and protective
toward thelr vound during chia aacica 10-11 month peried, even chough documentacion of nersieg
darstloas Indicate thar veaning s affeceively accomplimhad by 68 wvesks of age (Brandbarg 1955,
Chndwick 1974},

Subadal e alder thas kldes scrowve oo ssincadls ceonceact wich older femalas. Adult fesalss recafned
pteong followimg tendsocies In relavion to other, ueually older, sdultp femaleas. Adulc females wich
jide akc mawl elicited stromger following cendencies than adult females without kids. This vas aleo
pated by Slagar (1975) im & suparaces acudy of souncain goats o Glecier Park. [ found chis Telacion=
ahip to hold regardless of ralative dominance. It van sof anusual to shaarve an adiult female without
kid followling an adult fessle with kid to which the forser waa clearly deslnast durlag agonistle
encounters, Darling (193%) chessrved that lmaders of fed deer (Cotwus slaphus} hiod groups were
usunlly older fesales and chac "a fesale which cessss to be a regular bresdsr soon crases o be @
lender.” A lach of correlatiom betuven lesderahip snd dominance in the domsstic goat (Capra hirous)
vas Eound by Stewarc and Bcock (1948).

Adul soustaln goats showed Litels Intevest im the behavior of subadules, parsicularly juveallss,
aven when juvenlled were escaping predagors. Follovers vere bighly attestive fo alder leaders. As
Gllhert (1974) found In fallew dest [Dama densd. oldetr Pemales walted looger in assessing sltwstlons,
acoed wich more deliberste amd decisive sovemsnts; aod were less relisnc opon the behsvior of
conpaniens than sere ozher classes.

Leadars determined the type, tespo, and direction of pearly all scrivities smong female and
subsdult soancain goats. Followsrs vers reluceane to imicisce meciviciss vher 1s the prasemce of &
Leadsr. The roles of laadarahip was furchar amphasized by cbaarvacions of subadult groups, parcicu—
laply thoss composied solely of juveniles., Theds groups cossosly sxhibited undirected sBovessnts and
appeared to sperd cidnslderable tlse meacching for other goats.

Haturing sales showsd inereasing indspendence of acrivicy wichin fesale=subadulc growpa.
Within male growps, sdult sales tendsd o fallow older males, but no popitive correlation betwean
leadership and deminance. soch am Geist (1971} found im bighorn sheep (Uwis conademsis) ram bands,
could be cleacly ascabliimhad.

Group Steycture - Croeps cosposed selely of subadults were care (Table I}, agaln esphasizing
the role of adalt leaderzhip. Two-year-old fesales were nsarly as liksly to occur in mized groupm
o wars yearlings. Twoe-ysar=old males; by concrasc, began to sxhibic & cendency cowmrd cha
salicary habice of adule malen. Whernan yoarlings (not distloguished by sex) were solicary only
5 percemt of the time, 36 percenc of all Dwo-=year=old males and 50 pereent of all adult sales
absatved [rem May through Septesbar ware alons (Tabls J). Halss began limiced assoclatien with
exeludively male groups at twd years of age (Table 1), As adulta, most sales amsccistlons wers with
other salea. Hulesd were soat gregavicss with other sales during Moy at the same time that all ather
classes were most solltary due ta sepatabion of paroos females fvom herds and disomption of lsader=
ship paccerna.

Growp Siza = Hoontain goat groups vere considered separate Uf Forther apart the 30m amd not
grignted tovard one another or emgaged in relaced ageivicy. Mean momthly group size warisd Bacwvssn
1.9 and 3.3 in Glacisr Park. wizth an cverall average of 2.5: and becwean 2.1 and 4.5 in che Swvan
Mawmcaing, wich am ovérall average of J.3 [(Chadeick 1976). Thim fia in agreemsant with data from
Brandborg (19550, Leatfor (L9550, Kusk (D970), and Ssich [1976]).

Close to 50 percent of all sountalsn goat groups sighted in Glacier Pack were solltscy snisals
and an addicional 5 percent were palrs (growp size 1). In cerms of ousher of goats sighted, 20
percent of che populacion occurved alone snd an sddiciossl 15 percent occurred In palrs from Hay
through Septesber (Table 1}. The soot comsom pailr group was an sdule female wich & kid, a group
babaviorally “‘IH.'U'IIIIF o 8 mlitary eni=ql Ln many TEEpACCE. Thus ths soustaln Eoat asrunas cha
atatum of & sami-gregaricus epaclas rathar than a crue hecd animal. Hewever, sisce groupe cendad co
aecupy Ehe same genetal portion of avallable ramge at any glven time, They retained cercaln Berd
qualitine.
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Tabis 3. Ocgurrence of mountain gost soclal clasees la groops of differenc scrociurs 4n Glaciar
Park from May through Seprember.

Pereent Occurrénce

With Wich ia

fample Sobadolce Halaw Hixed

Honth Clams Elze Eolitary Only omly Group
Hay AN 137 a 2 51 17
AFw 308 &7 53
M 13 .11 3 il
ir L1 8 . i 0
T 114 12 12 7
Ave, TaB s | 1 51
Jume AN 137 55 27 18
AF 193 s bh
M 18 12 T8
aF 1% 19 | &g
¥ &1 h 5 3
Ave 414 28 1 5 &7
July A Th i 13 ]
AF 0% PL 13
M 21 1& 5 1}
ir 0 10 1o L. [#]
¥ a5 5 3 a3
Ave. L1 ) 1 | e
AuguiE AM 125 8 a3 9
AF 290 0 .10
L | il 28 i 7
ir kI 1 37
W 52 i 94
e, 513 i% i & T4
Aepteshes AM 118 Ril 48 [
AF 74 21 79
| N 20 | 9 1]
2F &7 13 i a5
¥ L) & L 1]
dve. Ll 1 1 11 L)

“Hanny-kid pairs in the abssnce of ather goats were claasified with salizary adult females.

The kid class is pot analysed sioce, with Ehe sxcepiion ol orphana, they wire alvasy associated
with pdulec fomalswm.
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Table 3 Occorrence of sountaln goat soclal classes in groipe of lfferent slee Lln the Olaclisr
Park acudy aren from May chrowgh Ssproesher, 137%.

rogp Siza®
Clams Sample Sles 1 1 i ] ] fi ? i % 10 0
AM hT 50 1A a a F o 3 ki § 1 1 L]
AF $92 1 18 ¥ 10 T 5 5 4 ¥ 1 B
Fi | g ik T 2 L | ] F | Il 11 18
r n 1z 12 4 a 4 H % 1 17
T I 34 3 L 1% ) 13 3 F 7 1 2 18
E 18s i F &) 12 1a B [ | 5 2 2 11
dwva, all Classes 4517 il 15 iQ b ] & 3 g & b 3

tExprasssd an pErcent occorrance.

Deseription of Agzonistic and Sesxual Behavior Fatterns = Host pestures sgsociated with behavier
pattarnd of the mountaln goat hawe been doseribed by Geisc (1984), DeBoeck (1970), Pecoem (19730,
and Ridecuk (1974). These will be redafined in cermd of A scals fted Righ inceasicy chreat o high
Inkssialey avoldance far agoniscie behavior, amd from inielation of courtahip to complétion for
paymal behavior. respectively.

& Premmnr Threazr (FT) ls & broadside orisncation coward an ancagonisc during which apparenc
pize in enhanced through srching of the back end further srection of prominent dorsal ridge peloge.
It in accompanied By censs. exaggecated sovements, extress fucking of the tadl betwvesn cha legs,
and ofven a high, hesming vecalizacion. High intenaicy PFT invelves conspicuwous arching of che back
and drawing In the haad snd neck toward the atersim. Msderate to low Intesaity PT incoarporates
lens apching and se=se averslon and extenalon of the head and neck. The PT la asscclated with
procracted sgonistic interactions dorimg which sntagonists circls one anotber in sntiparallel
poaicion.

A Weapon Threat (¥T) inwvolwves display or actual uee of the sharp., potentially injuricws Borne.
forns are displaved apd sised by lovering or cocking the hesd, mnd thruscs may be delivered through
quick wpuard ar laceral swipan.

& maparata fors of behavior fmvolwiag the horns was recognised, Josstisg (WET), o called
bocausa it inwolves s hasd-on orisotacion toward the opponenc tacther than head-co-cail, im
dipcipguished from cypleal T by fce eapld, whorcer, and repeaced hors seoipes. [r {s =ore a neddisg
or shoking of the head than preparation of delivery of 4 powerful thrusc. W vas sceordingly
considered 8 less Intenwe form of chreat thas WT.

Ths h Thrask (BT} invalves leapiag, galloping, or trotting toward an antagonisc. Like WT
amd WTJ, IE may bo accospanied hy grusting and sporting wocallizafions.

in Orientation Threat (0T} L8 simply & loser Intensicy form of OT effected by welking, tumming.
or sraring fixedly towsrd an ancagonisc.

The Hesd-Elevecsd Oriepcation Threat (OTE) in the lewwt intense form of threat. IE 1w am
apprasch or orisnctacion coward an ancagomisc in which cha hesd and neck are exvended and slightly
pralsed.

ﬂ'l.'!.lntlt.l[.EE Avoidance (0A)} ism essentielly the converss of OT; that is walking, tomding, er
ACar ¥ awny from apn aprcagondisc. Tc s the loasc incense form of escaps behawior. Od,

like 0T, grades into mormal spacing=-ssintenance behavior of nom-intersceing group meabers. There=
fore low lewel behavior of this type van recorded omly when 1E caused other goats to abrupcly
modify sngoing sctivitien snd spapial relacionuhips.

Rush Aveddanca (RA) 18 the converse of RT; that is, leaping. galloping, ar trotcing avay from
mntagoniscic.

Mont latenss expresslons of svaldance are specifically relaced to resoual of carger arsan.

particularly the rump ond (lank, (ros the boros ?i an apgressor. Collectively termed Wespon



Avoldancd (HA), thame pestures involve crouching and, in extrems cases, squatting. Sgustting,
somatimen acoompanisd by urisacion, was obssrved saisly in inacancas Whbars a subordisacts anizal wvas
provimted (ros sscaplag an sggreasor becsuss of stesp ferrain or the presence of other desmiaang
snimalis. Sgontting sppoared to inhibit forther sctack sod sometines stimulsted wimiinc behavior

in the sggressor(s}.

Moat avoidance behavier, especially when performed at high intemsities, incorporates certain
commcn alsmencs such am flaccening of cha aars amd cadl areccion. Subordinace Sehaviar i koown £o
cooalat of ponturts and movemsnts that are the antithesis of threat displays (Darwin 1871) or mimic
althar juvenlle feaiures (Hickles 19720 or fendle feabtures (Oelat 197)). Esasples In the goat
wourld be use of tall ervection, a signal also displayed by neoostes and developiog joveniles to
aaligle sursing or other sacernal care, amd bleating vocalizatioos also osed by kids o solicit

matermal care.

During agenistic encounters Sehaviorsl sequences are cfiten Incerrupred by vigorous porfermance
of apparwncly uncalated badding or comfort-valaced accivicles such as shaking, scravching, and
duatbaghing. Such sctivitiss vérs recordsd as Non-Specific (Maplays (WO). ND alse inzludes owvart
agonistic belavior aot directed toward an opponent, such as Borm-awiplag lnaplsats objects and
whirling. Whirling is a combimmtion of rearing on the hind legs and random horn=tossing snd baw
heen described in decail by Dene (sse chess procesdinga). HNHormally sssccisced with excberanc play
in juveniles, vhirling may ocgur wich (ntemmittent runnieg and leaping. It was observed in
selitary anisals ap will an thode In groups.

This paReEr L primaprily cencarned wich sosial malacisnahipe suEnilds aof cha rutiing parisd.
However., sowmtaln goatd exhibited sexwal hebavior throughout the year and essd the sand bhaaic
postares both during and outside of tha it

The Low !I.'I'-ISE (L5} im che basiec male cowrcship approach poscors. Tha =ale moves directly
tovard the female Imn & erouch with the Aeck highly excemded and lovered snd che sars direcced
foreard, The tall is usoally slevated to a horicontal position. When perforsed ot high fntensity,
the LS may include congue=Elizkering, lateral Jjerxing of tha hand, and 8 sutad, buzzing vecaliza-
tlon. An Gelat (196&8) polsted dmb, tha LS e the antithsais of the hroadaids FT. Thredt aleménts
are ainislted Lo facllitate antey of the sale within critlcal personal space defendad by the female.
When dirscted townrd femnles and most sobadelts, the FT of fully sstore sales usually containm
snzui] slemencs from che LS. Described by Celsr as & disvimer ‘enmflier poacure”, che male PT
amounks to & brosdalde display with sose arching of the back and sclff sovesant, In which the neck
is fully excended amd lowersd. Secouss am wifective W7 canoog be delivered when neck musculature
in axcandad, chreac potentinl of the pals PT. or conflict pomcura. im Lamw chan chat of @ cyplcal
FT an expresssd by females and iemature sales, or by malss toward other maleés.

Additional male sesusl pestures, desccibed Lo che seguence {a which they ate wseally expresssd
following positiondng at the resr of the female, inclede Saiff and pudging the anogenital aress
(8d), ofcen followed by & 1ip curl (flehsen); delivery of & foraleg kick (K} oo rhe femals aide or
inguinal regiong placing cthe Chin (CH} on her rmp or back; plasing one or both Forelegs {FL} aver
bar mump or back and vising to Moumt {(M)7 then firsly Clasping (CL) her hindguarcers and patfarsing
tapld, Thyshais pelwic Thrusce (THF. Other courtship bahavior includaes grooming activiciew wi=mllar
to thase déen o satérnal-iafant Telaclenships. Males rub their sufzle alomg cha back and flaac of
the female and, leas ofgen, che face. They may alec lick thess areas.

bo unigue fe=ale sexual postores occher cham standing for the mals (lordomds) were cbeerved.

Anaiveiw of Agonistic and Zewusl Interactions = Behavioral postures eshibited by sowatain goat
social classes vutside of the rutting sesson vere susmariged. Hesults of kid=-kid interactions are
nat imeluoded dus co associncion of sgomiscic and sexual postures with play behawior in this ciaope.
The PT category includes mals conflicc posgured.

Owerall uvee of PT rose slightly From Juvenile to adult clasess. Adult saled, exprssalng the
FT on a4 coaflier pomcura, wtllized this sore frequently chan sny octher agoniscic postura (Table &).
The proportion of #T «as greacesc in che bahavior of aach class coward eesbers of che sa=s or
adjncent aye classen and lowest toward disparage age clagess. Adulc fossales, ree-year-old males,
and yearlings expressed FT couard sesbers of thelr owm clsss sost Erequently (Teble 5, & and 7,
reapectively). Twe—vear-old fesalaa displayed PT coward cwo-vear—old males slighcly sere ofcen
then eovard other two—yéar-olid fesales (Tabls B). The fae inatascen of PT abaervsd in kide, apart
from Intetactions with othet kids, wece directed o yearlings (Tabls 9).

Am with PT, proportion of WT wee in oversll behavior J44d not very grescly beteesn yesrliogs,
bach fueo=paar=cld, sod adulc fesale classes. Eids and sdeltc msles wers leasnc 1ikely co employ WT
during inparsctions. Yearlings, pw=ysar=ald fesalas, snd adulc females all showed increaned =ss
of W7 tovard age classes yoonger than thelr ovm, mowt of Lt directed toward the kid claas.
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Table &. Bahavior of tha sountaln goat kid class during seclal Inceraction outaside of the
rutting pariod.

Aeingive Frequency of Expreswion (Each class vocal = LOOET)

Clasm Interaccad With

Bahavior Pattern I-af ALl
(= 135) AH AT ™ Ir : | K Fattarns
I
T 2 18 12 34 82

o 22 loa u 63 23 13 a0
== i,ﬂ 2 ) 3 <
] oTE 2 2 4 2
E aT 3 14 13 L [}
=I .T 1 J-!
53 WTJ i L] 17 7
AT 3 5 2
Eﬁﬂl‘ a -
-]
o e
3 |su
= |KE
2 = |eu
Z ulm
g sn
E L~ L1 B
i
T of All Paccerms &5 131 13 29 109

Eld=hid ingearactione oot Inclisded dus to sspodisticn with play behawior.

Table 5. Bebavior of the moustain goat yearlinmg class during social lmteraccion outside of the
ruccing pariad.

Relative Frequemey of Expression (Each clams mocal = 100OT)
Claas Interacesd Wich

Bahavicr Tactarm ol ALl

= 1218} AM AF ™ bd  § 4 Fattarns
i -~ %A .8 .2
E L A 0 L1 o &2 1r «8 pig
3 ad = oA i 19 16 17 a9 15
=48 im 1 5 ? 9 7 &
E OTE 20 2 1 A 1
or k|« 3 8 7 15 1k 10
i mT 1 | . & 18 §
¥, | v 3 § 7 o 12 T
g1 ﬁ 2 L2 L1 is 38 8
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Tahla &, Babavier of the mountain goat tww=year-old fesale clase during soclal intersccion sutalds
of tha rutsing paried.

Relatfve Frequency of Expression (Esch class toeal = LOOT)
Clase [nceracted With

Bahavier Pattern T of AlL
W= 7343 AN AF i | Ir 4 K Faccemrms
¥ AW 1 .8 o
E ol 80 17 1% A 17
Hii oA 10 16 20 5 10 13
e += DB 1o A & 10 L] L] |
L OTE 3 i ] o 3
g ar )] 4 13 2 26 bo ] 17
F nT a 1 1 a2 22 13
Wl 1 5 & ? 10 5
i-' T . % 15 18 1 12
=! * FI 1 17 11 & &
Y -1 - S
-]
1|2 : :
23 |
i =
E £ |
g3 |
e
% of ALl Pactermm i ig 14 L] i3 T L84

Tahla 7. Behavicr of the mountain goat two-year-=old sale clows during socisl intersction outside
of the rutting period,
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Table 8. Behavwior of the mountain goat adult femmle class during secial interaction cugside of the
ruccing parfod.
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Tabla 9. Bahavier of cha mountain goat adulc sals clasa during social intaraction ocutaide of che
rutting pariad,

Eelacive Frequency of Expresasion (Rach class total = 100%)
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WTJ was less frequant than WL i the Sehavioral repertodire of all classed sxcepr the kid class.
bdule classes rarely smployed WIJ, whils two-vear-glds used it slighcly less ofcen than juveniles.
Two=yaar=-old femdles, yeariings, and kids directed soat WTJ covard juveniles.

Table 10 ls 3 semary of actwmal horn contact cesulting fres all observed wae of WT and WIJ
aucgide of the rutging pericd, and ir iocludes social Interactioos mof enalysad bn Tables & - 9.
e in evident from Table 10 that oaly = s=all proporcion of wespon-related threat behavior cesulted
in actual samesse. Takls [0 dnca 1livetrate furcher the gradesl shifc from WTS to BT wich age.
Eids énd yearlings exchanged sost of the horn contacts tp the anterior body ares; older snimals
oriented contact sore toward Ehe rusp and flank. Thus wicth inereaning age end ability to Inflicc
sericus injury, weapon use orientatlon changms Crdm the poorly profedtdd cophalle reglon Sovard
posterior dermal shislds described by Gelst Il!il‘}.

Table 10. Swsmary af homm contace resclcing from wespon chreat behavier of ssuntaln goets outside
of o Tutbing period.

Boady Ared Clase Regeiving Horm Contact

Becolwing

forn Contact A AF i aF T K Tatal
Hend F i ) L]
Side 1 L 1 - | B
Flank . & T z 15
Risp 3 3 [ B ] 144
Toral 1 a [ 12 A 75 1948

Clesa

Effecking

Horn Cantdct
AH i 2
AF ] | -] 13 I 57
i 1 7 & & 16
r p 1 3
¥ i 43 e L1
E X " 2
Total H 5 & n ] ] 158

*Rid-kid i{ntermccions excluded due to associscion with play behavior.

Kids affected only } perceant of all horm comtact whils Teceiving 38 percenc, soetly from
yoarlings. Yearlings effected L& parcent and récelved 49 parcent. agaln sostly from Yesrllogs.
Adizlt femalen dulivered 29 percenc of all horn contect bubt recelved only & péroent, desplita bacter
muserical repressatation in the populacion than sny other class: Bahavioral changes in méCuring
males ore sugmested by the fact that owo=ysar-old sales vegularly esployed WT and WTJ (Table 4} and
daliverad 16 horn contaccs wvhile adule malee, at lemst three cises an pusercus as wo-year-old
males in typleal populacion structures, rarely exhibiced elther VT or WTJ (Table &) anil sffecoed
hoen contact omly twice. Geise (1971) documented wvaning overt aggression and iscreawing diwplay
within mymntals shesp tem hasds.

BT was smployed by adulr females more cften tham by othar claasses: 21 pereent of 4ll behavior
potterns a8 compared ro 11 percent for rwoeysar=old fesales, che clase expreasing T nasi sost
frequently. This iy significant becsuse use aof KT by an Individisl lsdicscves that cha aoimal
"awpeces’ to dominata the Individusl toward which it directs the behavior. Adulc females sxhibiced
BT toward adult sales bt recalved mone from them. The opposite situvation was evident ssong Cwo-
year=alde, with nales directing 87 towapd fesales bt resedving BT from them ramely.
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OT was sxhibiced sore comsonly by all classes chan RT. With che axcepciom of kids and adulk
malas, goats wiilized OT am the soar common thieat posture. OT was directed towvavd all classss by
milglt fesalew. Other ¢laasés smployed Lt sost often {n (ntersctions with classes younger than their
mms: Parcent of OT shown adult femalen by adult smles was shour Balf that shown sdulc msles by
adile fomales; 13 parcanc and 33 percenc, respesctively. Asseg tvo-year=clds, the alteation saw

in reverasd, as with ET. OF comprised 17 percent of male behavior touard fosales and 13 percent

female behavior towvard males Ll the Doc-year-pld zloes. Twe-yesr=-old males used OT Eowacd adult
fomajes 1§ percant of the cimep owo-ysar-cld fesales used OT coward adulc females & parcenc of the
tima,

OTE was mot common In che behavior of asy class. Silsce it wvas ssployed by sach clsse primarily
touard goars of che sese age class or alder, (¢ mighe best be cersad & sobordinace chrest fom.

As axpecced. use of 0A vay highest in juvsnile classas and lewast in adsle clamsan. A sizilar
relacicnahip vas evident In HA. Subadslte woed RA ®ore frequently than OA. Adulta wded DA sove
than che higher Intensaity RA. Adult sales were the least [lkely [0 express avoldaoce behavier mors
Intense. then OA: Asoag two=year=clds, female OA and A fowatd males were I percent and IT percenc.
respactively; male OA and B toward females, & and 0.9 percent respectively. Tww=yesar-old fesais
04 and RA cownrd sdulc femaless were L& percepnc and 16 percent, respectively. Teo=year=ald =males
ire therafore asen to dhow the same ssount of low intensity avoddance cowvard adule femalen ap do
teo-yeur-old females, but less chom half o =mweh Bigher incempity WA, Adult femalas abowed 24
pareent QA and & parcent RA covard cwo-vaar-old malam, Bet enly 1 percent OA and 0.8 pevoent HA
tovard two-vaar-old famalea.

Ho obwious pattern emerges from analysis of 50 between classes. NI wan generally most likely to
oecur in comjunceion wich high incensicy behawior patcsrna ard In approsch=-wichidrseal alcuacions.

imka from Tables & = 10 suggest that higber soclal statoe or domipance may ba correlaced wich
imcreaning age in sguntaie gonts. Ceing daca from Tablaa & - ¥, velacive deminamcé in sawotaln Eoat
sccianl clasass In damcribed in Tabhle 11 as percentage threat bebkavior in the total aganisrie
behavlor recorded for sach class, The ablllby of alder clamses to diminate yownger oows La cledcly
evident Iln Table 1l:. Increawing age in this species s in tom related to Iocreaming sire, strength,
and hory developsenc. Messursssnes by Brandborg 1935}, Rideowmr (197L), snd Woorhead (pers. comm. )
abowr aubsrancial differances i thess pareseters betvesn wuccessive age classes. A=momg goOCE Roowm
to be of the sdse age and wex, =y chservations consiscently showed chat Imdividuals of greacar size/
strengeh/hom davelopoent wera able o domisate smalleaT EOAcH.

Tabla 1l. Relacive dominacnce of scuntals goat sccial classes oubtslds of the rutbing period.

Ho. Threat Mehavior Pagcerms/ 1
Total Mo, Agomiscle Sehavier Pacterme

Clazs Expredsing Nehaviar

Racipisnt
Class AM AT ™ i g ¥ 4
A <0 7 8% BB .50 -
AF BT 5 Ad 10 .13 07
pir] .42 ] LA - 50 « 39 )
Ir AT -8 52 73 « 0 I3
T 8 3 L.00 83 BE i i3
K 1.00 J98 1.00 1.00 .58

llilil.nt data from Tabhlea &=T. DA i ewcloded from cotal ousher of agonisric behavior parvcerns.

Ealacionships bherwesn senms wore more complex. lhers sarking or close=up observation permicted
woning of jureniles, msles were found to be somevhot thicker-homned. lavger, move exploracery, and
more agprosive chan females of the same sge. Sexual poscures appeared wery sarly in the develop-
ment of naopaten (Chadwick L974) amd vere moTe Comson than agoniatic posturesd Ln plav wup te Four
ta iz months of age.



Kid=kid, kid=yearling, snd yearling=kid semual Behavior wvas not lull'rllld dge to lte incluslon
in tha contexe of play. FKEids wvate oot seec (o direct sexual postures tovard apy goats older than
vaarlings [Table 9). Ysarlioge uaed courtahip podtured durding ifaterssciona with athar vaarlings
and tec-year-old femalen. Yaarlings wwed the LS. a poature mof chagrndd during juvenile aemual
play, more ofren {n courtship of two-vesr=old femslas than in istevactlons with othdér yearlinga
(Table 7). Alchough older males dirscced wome courrship covard unrespoosive yestling femalen during
the rut, e active participation in breeding by either sex of yearling wes bored., Yearling bresding
ham net bSesn reparced by other Lreestigators. even umider conditions soisulating wmosvally high
produceiviey (Lantfar L935).

Developing twe—year-ald sales begin to approach adule females in alse, welght, and hoen dével-
opeent by the end of August. Two=veasr=old sales clearly dosloated twi-year-old fesales (Tables &,
i and 11). Thay wars also considerably more sgressive ctoward adolc fesales than any other subsduolt
rlaps wan. Betuwen July and Octobar, cec=ypar=old sales bhegen co ncilize che male comflicc powturs
ta the axclusiom of fypical FT during imtersctions with females and with aduoly fesales in parcice=
lar. AC che saoa cise, Cwe-yaar-old sales began c©o direst courcship cowvard older femalew mod 1§.9
parcent af poatursa used in interaction with tvo-yasr-old Females wers saxual. Saxual Incarastions
with adult fesales Involved uie of LS while interactisns with two—year-old fesales did not.

fslarive donimance of adolc males and mdulc fesalew coward one another was guancltacively
fdencical in terss of agoaiscle behavior (Table 11). fualicacive comparison of Tables & apd 3
roveals that males exhibiced & high percentsge of PFT povard other classes whille adolc fesales did
not, Aside from FT, which, it should be resesbered, is expressed by the sale covard females and
subadulzs a8 4 unigue conflisze posture, containing subordinate sowusl elesents, odult malew dirscted
Iickle threat behavior toward fecales and subadules. Adult fesales. on the cthar hand. mhowved BLEh
porcantages of typleal threst hehavior touward all ather elassea, ineluding adult salss. Escluding
FT, 17.8 purcent of adult male agoniscic behavior towsrd adult females iovolved threat posturos
compared o 58 percent of mduly fesale behavior towsed adult sales. An addicional 21.1 percent of
gdult male behawior toward adult females ilnvblveed sesoal postures. The highly subordinscs LS wis
anad by adult majes townrd all other classes except kide. Additiomal courtship posiures were
ahovn saly covard sdult femalam sutalds tha fut.

Total adult sale behavior patteras. N, ©a FA7 (Table 4). compared o 2,367 adule fesale
paccerns (Table 3) doring the same cime period. In the Nanker Creek herd. In which threr=vyear—ald
salen eould conmiscently bes distinguished from oldsr adulr mmles, BY parcest of adult male incer-
sotlome with other clasess were performed by chres=year=old salea. Hoae adulc sales in Glacisr
fark mimed groups owieide the rutting seowon sppeardd ©o be me sore than threo or poesibly four
yaary of aga. Thus, malem older tham two yenTs of age are net omly lesw likely to direct Ehreat
behavior CcoWward other goats chan are the i=mature males; chey are lesd likaly co have aoy social
tnteractlios with {emiled aml subhasdilta. Modt Intaractioma whilah do take place batwesn ddult malas
and the female-swbadult herd cosponent fowmlve young sdult ssles. Teble & should be isterpreiad
-r,an:d.l.n..:lr cor ba more reprasencacive of yoeng adulc msles chan of oldear sdolc oales. Older adwlc
males very rarvely threatened fesaled or suhahilos, Durisg iatersceions with thess clasess, oldes
sdult =ales cypically assumed o rigid PT conflice powture and vithdrew. Older males wers observed
to retreat im this Eaakion from yearlings and even from kide in che Swan Mooncsine (these Lnter-
doclomna wvera oof Llocluded fn Tabla &).

immm = Frequency of sgosistic epcomber/goat hour increaped with Incresalng group
size during foraging, bedding, aod male licking activicies (Tabla 12). Aw expecked, cates wers

lowest In bhedded grosps and highsar ac salc licks vhere sccivity wvas relaced to m spactially limiced
repoures. Husher af escoumtere)grouphour (chat e, the mmber of encowncera/goac/hour ¥ group
#iza) im skovm For foragisg somntals gosts In Caleler Pork to Lllustrate sagnicode of social inter=
accion in large groups comparad to eall groups. Agonistic ragtes wers fousd to be markedly highar
in mined groups tham i & e=all sample of sale—woaly groups. ODbasrvacios of =arked snimala Inddzazed
that both Efeguency and Intenaity of agonlatle Interaction were lowest hetvean individuals vhich
regularly associsted snd highest betwsen Individual which appeared unfamiliar with one another.

Agonlstic sncounters wers evidant in 411 aetivicies snd in all habicacs, lncliding precipitous
elift cerrmin, Data from 4,400 goat=hours (mmber of goats In a group = nusber of hours that growp
vap shearved) of observation in the Swan Houmcaine is presented im Table L3, During that fime,

291 ook of a cotal of 3,515 aponlatic sncouncars occurred In vhat wvas judped to Ba o dangeroualy
pipap clishing altwation from che perapective of the animals. Thirty-nise of Ehéean encouncars
resul ted ln a potentially harsful clishisg svesnt. Data feosm Tablea 1) and 10 dre slsdilar in that
mosc of these encomters In dangeroumaly steep termain {ovelved WT and prisacily affecced Juweniles,
Eida susraimad &4 percent snd yeariings 34 percenc of 39 aggressicon=relaced clisbhing svemrs.
Agpressior-relared elishing incidepcs occorred wich greacer frequency chan sorssl clishing sishaps;
A% per 10 goat=hpurs, cospared to h& par 10 goat=hours.
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Table 13 Eelacionship of scwntain goar groop alzs snd strocturs o frequency of agondstic
sehavior (modified from Chaduick 1976).

nl-n.l].l]rnulp- HeHaleOnly E = Excloding Mals Groups

Ho. Agonistic
do. Agonlstic Encowmters/Cost/Hour Encountaral
Group Hour
fwan Mouncaine Glaciat Park Glaciar Pack
Group badded Faeding Licking Tending Teeding Feeding Fowding
Siee A A & A | E A
T i -5 1.47 1.08 o 1.08 T.18
3 = iy +h3 ¥ Ok T Sk L.1d .58
i L | LB i.17 1.7% .Bh .74 11.00
5 o2l L2 3. 84 1.83 .0 1.85 416
1] - « B9 2 &7 .48 15,80
T o] L5 LT &.68 32.48
B « 0 1.3 L 5.20 $.32 &l.60

5 1.25 1.50 3.01 3.38 3.

16 Sk 1.582 1.12 1.12 1130
>ia . L.A7 434 .04 45,18
Sa=ple

Sisa 4% 1055 &3 as 1s el 55

Dazs from che Swvan Mooncalns sod Glacisr Park sre not quancitatively comparable due to different
saspling cechnlquen.

*Hanny=kid paica ave ot lacluded fa group alze 1.

Toble 13. PFotentially harmful clisbing events recordsd during 4,400 gosc=bovrs (nushar goacs in
group = numbar hours group cheerved) of chservaticn of moumtalm goats in the Suvan

Mauntaina.
Hishar Eewants in:
Yo, Evencs)
Trpe of Event Fi ] AF m iF | K taid. Total Goat=Hour
Cliabing aisstep q i | 3 7 b T
T Enocked, pushed. or
sroddad avar sdgs 1 1 # 7 18 .poal
] n: Forced to lesp over
E'i L] adge ro avold goac 2 L 5 10 18 M
EE 3 | knocked ar forced ra leap
a EE over pdge as resule of
=-= | AnGTher encounter
r g = | (inndcent bystandar) 1 1 2 JO0s
E E! Aggressar loses [oating
: e G | ducing purmaic 1 1 « 2
E g E- Total aggression=
S E W | related events 3 ] I uw n L - D08y
Toral All Evants 1] 15 ] 8 1# F T L-1-3 L33




DISCRGRION

& - The fusdssencal enlt of ssontain goat society is the prolonged
mother=infant sascciscion. Lent (1975%) mtates that m major fanction of maternal babawior Lf
faciliracion of lssrning processes in the infant through provision of potimm levels of stlmalation
and 8 relatively szable sodinl environsest. Secabilisscios of the socisl ssviroesenc relacive to
young of the year L9 particularly isportant in the sountsin geat. &l1 other clannss sre agpresaive
tovard tha kid clams and, as peinced out by CGaist (19e4, 1975), all plder clowses possess potemcially
injurious 74 WREIpONTY . Thas Prasant I:hﬂ' revanled chac aven with macemal precection,: che kid
clane swabalned 18 peresant of all hiirn contace and &6 percent of agoniatic bahavior laading e
potmelally harslul clisbleg events. Weapos threats and other aggresalve behavior sxhibited Eovard
kids probably reinforced the prolonged close following tendencies of the kid clams.

That kide experismced relacively less social incerscciom with other classes chan any other
elane except adult males did is & seasure of the extent to which apgreasive matemmal proftedction
scabliiized che social envivommant of kids. [f sgonistic behavicr were sdjwsced according o par=
cent repressatation of classas in total populacisn figures, it would ba evident chaz che yearling
class, without benaflt of matemal protection, recelved properticnately sore horn contact and
agonistic behawior lsading to potentially demgerous clisbing ewents than did the sore suserous kid
cloee. Yearlings also received a far gresacsr acrual mesher of chresc poscores than did any other
wwhaduly clans.

In addicion wo bulfering o rigorous social eoviroreent, maternal core mitigates che desands of
the hargh phyvaical anvirsnsent of the souncais goat aicha. For ssveral wesks schessgquent te parguds
plon: adult fesales poaitilonid chesaelves betwesn thedr wnatabls of fspring and the auter edige of
available footing ta prevent accidental falle by the necaate. Parous femalés aloe assisted Aeonsces
in negociscing precipicons certain by crial and error ssleccioo of the [eamt difficult rootes. Kids
exparisnced considerable difficulicy chenining forage Bensath desp snow and icy crusts. They obesined
a pubstantfal portion of thelr forage during the cricical winter=sarly spring perlod within fesding
csraters paved by their socher and not yet utilized by classes doeminent to che kid dur ©o concinued
presence of tha socher meatby. The ssall (12 - JOwg) kida ware furthar abls to conmatva relacively
Limited energy resecvos by fallowing the sathet's path Ehrough deap snows and by bedding la
sheltered slted defended by her agalnet other classes. Eids generally bedded on the lewdsrd wide of
che nanny in contacc with bar hody during wincer (Chadwick 1374). Wirhour maternal protection from
dominsnt snimals, kids would be relegated to the lessr desirable forage and shelcer sicwacioms.

Follpving tendencies of plder goacts appear o be sxCensions of the durable sovher-kid reiagion-
ship. After kide, wearlings, the cwo-year-old famales wvara the most gregarisum clmsm. Alcsann
{1963) acatea chat post—weaining bonds fusctlon by affording guidance in chodes of feeding mite,
shelter; and deciniona regarding safety amd [light. Within the relacively ssall, tredicional home
ranges occupied by mountsln geats, koowledge of key winter feeding aceas, protecied bedsites, sscape
carrain, and afficienc daily rrawvel roures ssay confar isportant survival advanctages. Such adwancages
would sceres o pearlings of boch sexes, Dwp=year=olds of both sexes to & alighcly lessar dagres,
gnd theroafter primarily o fesmios wince they are more likely to inheric ramges chan malews. Infor-
mation dbouc malc Licks snd migracien rouces muat ba transsdcced o all clamsesm.

& prisacy stilsulus e aggregatlon la the selective advanbtage enjoyed by lodividuals in groups
when predators are present. It was deponstraced that goates in growps were morte collectively alert
s pocenclal depgar chan solicery snissls whils spending less individss]l ciss and snergy survaying
thelr surtoundinge. droup ssshers vould cherefore hove more cise available for asintenasce
setivitien. Creacer forsgiag cime porwits smimals to be incremsingly selectlwe for forage of the
kighast digeseibilicy, Estes (1974) suggence chat in Africas bovida, {sclaced imdividusls snd Fanll
Efcupa apand a graacar proportion of cisa watching snd listening for dangar chan 45 saslara of
larger harda. Halther [1369) scaces that {ndividwal Thompaon's gazellss (Gazella anl) may be
wmalart o periods ll'.llll'ﬂ'l“l'l‘ p K@ 15 mimatan, but becauas they inhabll lavgm herds, Chapn s &
high probability of one animal alvays having fce head ralsed. Because alertoess [Doresses wEth age
in mouncain goats, subadolc groop seshers are able to share che advancages of greater alertosss in
plder snimals.

In & pimilar ssase all group oesbers besefit frcm che abilities of chose animals with che moBE
acute nemdad (ahared genstic tvafts) or expariesce (shared loarnad bahavior). Bargarud (1976) pelsta
ut that herding relnfofces micape babavior since salve anisals can lears without having o swpari—
soece actacks directly. During actual predator attack, group sesbers benefit from growp defenalve
abilicien and predacor difficulcies in isolating targets. An excellest general discossion of the
valuss of grouping ia anisel sceiecles i availahls in WHilsos (1873).

Fastors Limiting Group Sjiew - Ewgr (L086:99) stotes "Lagge societies are ooly able to exist in
situationn whers maatera can aamlly Kesp In coatact ... and aaly In adesguats food can be fownd for
all within the normal feeding pariod ... Terrals and type of food are thua the owo axtdsmal faccers
which haws ths mrat infloencs on the svoluilon of social relatioow.” MWabitet uvikllizeticon data
demonatrate that precipicous cerrain la favorsd chroughour che yasr by souncain goacs (Brandborg
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1953, Gedse 1971, Peck 1972, Chadwick 1974, Saich 1976}, That large gowt groups sxperisnce
idifficulcy eoordinaring activicies on steap c14f7 faces and parrow ledges may be confiresd by direcc
obsgrvation and by data from Chadwick (L1876} showing chat large groups were mors ofcen chaarved on
sadaraca mloper than on steep wlopes. Large groupe size can alse lead fo crowding which i furm
rastricts mansuverability en cliffs. ALl group sewbers are tham forced to shace to some degresm the
genetic and experisnceahle lisicacicns of the poorest ssuncalneers. Saton (1927) relacas an
incldent fa which goats crosdlng once & thin ledge were spable Eo tarn pant one another and evento-
ally fell to cheir death.

Another factor, also topographic, which may select againer aggregation In che scuntain goac L=
catantrophie downalope movesent of rocks, lece, ond soow, Holrvowd (L967) comsented that becauss
goats gensrally otcur in ssall greups, svalancher srs not Liksly to affect sore than a small part of
A mard at amy ans timsé. Soch evidenca am is availabla (Brandbar 1955, Chadwick 1976) poinca fo
avalanches an a =ajor sourcs of sorcalicy and therefore an leportant sslective agent in svolution af
moumtain goat seciil chartacteristicm.

Severs winter storss, desp anous, and ley cruacs can remove pocenclal forage in some Babltats
amd reduce ity avallability thromghout wintering aroes independent of the condition of range forage
pRT #a. DPuracien of winger sondicione beceses cricically i=porcant during March and April ap
available forage is reduced. Desp snov aleso Tedtricts Sevessnt betwesn Availabla forage sources.
Goaats wors ochAisrvid Lo remain io arean o move than 100w in dismecer for over & vaek am ascasion
imder severe snow togimes [Chadwick 19746%.

The abilicy of nacive goar populacions ro exploic a wids varisty of food irems has been
documented by Camsbesr (1968, Bramdborg (1955), Saundars (1353), lmsh {1967}, Hjsljord (L9713} and
ochats and Bas been related Co cospensation for marrpv habitat prefecences (Geise 19710 [t follows
thae small groupa And Lndividuaian would Wa capable of asbhtaining sufficisnc forage in micerohabitac
refugla wnder ssvers winter conditiona by wtllising all available edible plant speclea from lichen
to. conifer. Larger groups, howswver, would be more 1ikely Eo exhaust the limited resources of a
mall ares doring confinesent; therehy coosing all group seshers to suffer shorcages. Sisdélariy,
shalcersd aices such as owerhanging ledges and caves or crevices are aleo a liniged and highly
localized rwsource most efficiestly and aquitably vbilived by individuvals and ssall groups.

Houston (1975) points aut that conditiens of desp snowe and scaccersd forage set an eveluticaary
premius on esall group ales In Ebe soode (Alced aledal alnee alogle soods oF amall grovps would be
more successful ab flnding esd wcllisicg forege than larger groups. HSamll groop size in tha
momtain goat also minimdres general soimm] fopact such as treopling and bheawvy grazing within fragile
alpine spd subalpine plant cosmundiiss.

The valuee of growps as anti-predator devices has been discapssd brisfiy. However, mountaln
goac an & apacias are lnmulazed by cha axclumive natura of the cerrain which chay faver from ooat
predatera. The advantagen of grouping are Ehaen scsswhat disinishaed, particularly for mature apimals
whose delensive sbilitlies [n relation to sediss-slzed predatocs such as lynx (Lynx canadeamisl.
coyore {Canis latrama}, and wolverine (Gulo gulo) were obearved co he formidable.

Optimes group slze in eny species Tepresents an appropriste holance Betwheen wenaficial aspects
of aggregecion and disadvanceges of ilntraspecific compaticien for limiced rescurces relacive oo
individual survival:. Though ultimacely decer=inad 5y cha macurs of che corrain amd food supply.
grouping characeariscica in the meuncain goat appéar £o be directly sediated hy soclal séchanisms
ievelving dgoniatle, sewual, and leaderahip behavwior. Analvels of boahawior patterns suggests that
aggression s the primary device through wvhich social tendencies sre lisited and defioed.

Sinea seplodcacion of soncans habicate fnvolves boach horizoncs]l and wercical sovemsnc betuwsn
seanenal ranges, = soclal hierarchy based wpon defenna of & mobile porsonal spoce racher than fized
tarvitory characterisen sountain goat sosiety. Personal space {n salntadimed ar sll cimss =dar
normal condictions including rvescing periods. Agonistic inceraceions are easentially contescs aver
perscnal apacs which wleisately determine the right o scéupy 4 partleular slte, and the rescurces
contalned thereln, a4t any giviea Clee.

Traspaes of personal space was co=son im lacge grovpe as 8 resulc of cesporary crowding which
imovitably socurred during the course of group movessnts. If vas noted chat migh intensity
aponistie threat bohwvior wan =ost comsan betwvesn geats o8f slsllar resk. Larger groups vera
penarally sora likaly to include gonta of similar statua than wers mmall grouss. Furtharmors.
status rivalry appaarsd to Lower aggreaaive threshalda in onlooking goats. prediapoding thes oo
aponiatlc behavior. Group sesbers wvers ales sublect to froquent teditected aggression from one or
bath contastants lﬂllﬂrl-l'l']: icounbéca:. Thi consegquence of these different factors wasd & oocable
increass in sociml instability, ssasured as races of agooniscic (ncersction, wicth Incraasing group
slze. Large groapa wers charmecerized by nuserous eoclal interscrions and disrupelon of maincenance
sctivities, Larger groups wswally separsted into sealler, more durable. and ecre efficient social
unita. Merage slze of thase typleal, more Bighly erderad enits wan betuesn one and Flye. Stable
groups of females and sobhadulbs wete sofe sbcuctured along 4 linear rank ocder than larger grougps.



Stable female-wgubadule groupe therefore asswused a4 femily-iike apponrance, containing, for example,
an adult Fesals, Ewe-year-old, yesrling, and kid. Otservacicns of sarked sni=als suggasced chas
such ansociacions were serely srables aggregations and, except for the nanny-kid pair, nok
aecensarily compomed of relaced individoals.

Hith sewual maturation, =ales undervent & trameition from agoniecic co lacgely sexual modes of
ingeraction with fesales. Thus an increasimg abllicy to tm:d-ln!'nl.l.r contest relative rank, Eeef
in cwo-vear-ald males, was counternd by developing use of sexuwal behavier which smphasizos
submisgive signala and sinisizes threac content. Overall ues of chraac posturas by salas became
lens common after twp years of age. At the ssme tims, hovever, saturing salas shoved no incresas in
avoldance behavior and rately exhibited high intemslty avoldence postures of slgns of fear during
withidrawal. Thar sales remsln capsbie of effeccively [oclsidaring smller classes when sufficiently
mocivated in fsplisd by obmervacions of mals dosinencs 2t sale lices is Glacier Park (Siager 1373,
Bangner 1574) and elvevhere (Eideouwt 1974, Hogrheas pars: =omm.).

Hedther clasrly demisant nor obvwiously subordinate under nor=al cendicliome, yound adule males
wprd unalile to safablish atable rank relacionahipa within siwed groupa. It Le hypochamized chae
unsatisfactory soclal fnceractlons end stress ganerated by confllicting sexual and agoalatic drivea,
exmmpl i fied in che migues male PT; coused matoring ssles to develop grovping snd sovessnt patterns
independent froa chons of fesales snd suhadulca. Baginaing ar owo years of age and sscablished am
a general pattern by Chroe years ol age, mules tended to ocoupy ranges peripheral to or eeparate
from thome of femalen and subadules. Those adult seles vhich wers cheerved in =mixed groups resained
in them for shorter duracicas and exhibizad greacer indepandenca of activicy than cthar claswen.
Mol adult salés occurred alone, belng mare selitary than dny othar clasd, o in small Bachalar
bamda:  Bachelor bamla were oftén spable over & perlisl of asvéral daye or sove: cospanel to datly
changes of composition In typlcal mixed groupe. This growter stability of sale groups =sdy bae
corriinced wich lower racen of agonistic inctersction which in turo suggests that resource compscicion
batveen sdult males outeids rhe ruc may be less significonc chan wichin sdwed groups.

Conasquances of tha mals sccial relationahipe dancribed are twofeld. Firse, the pocemcial fer
injury to other clasass by the lavge, powerful billfes ia redoced. Secondly, resource compatition
between adult males apd the lemale—ryoung pepulation compoment i9 minisized., Foas (1761), DeBock
(1970), Geist (1974, 1975), Rideout (1974}, sod Samith (19760 have suggested that sales cccupy sote
margimal range than fesales amd subadelts. In borh Glacier Park and the Swan Hoontaine, sales were
oheerved In more rugged cerraln at higher average slevarions with grester snow depths than fesmales
and gabadulte. Adult maleiagult female rocios cyplcally vary between 1l00 and 301100 in macive
goat populatioas (Hikba 1966), indicacing slightly lower survival of sdulc salas ralacive o adulc
femnlea. Similar figures wers recorded Lo pressnt atodies (Chaduick 19768, 1976). Highar ehan
average malérfesals ration have been recorded wher production of Yousg wad aleo abave dverage
(Andetwon 1940, Hamsen 1950). BEildeout (1974 found adult malecadule female tation te be lowvest
following a heavy winter. All salerfesale racios are 1ikely to comtain some biaw coward adulc
femalon wince rhe sore solitary and disperded habics of sales and che sore rugged cerrain favored
by them can lover surwey succoes for this clase.

Famalan asd subsadults sccupied opeisus Babicacs within avallable range. Wichis eyplcal fesale-
subndiult groups sech an vere observed disperssd throughodt winter ranges. the highly aggressive,
saclally desinant adult female class enfoyed prior sccess to resouscen. Agonistlc relatfosshipe
within the socinl hierarchy. based upon thresc behavior ulcimately inwolving the horn weaponm,
promoced disparalon of herda (oo eelacively wmall, ordered groupe. Withis cheas groups, Incra=
apecilic compotition was minieized, again o the advantage of adale females. Under chronic
copditions of regsource seareiry, therefore, the resource bame svailable o sdule femmims, the
breeding sagsant of tha populaciss, ahould resain velacively conmcanpt whila suberdinate ani=ale
suffar socinlly sagnifisd ressurca aboTEages.

First yaar sortallty varies betwesn M) and B0 peccent da stodles of soumtain goate sussarleed
by Hibha [1966) and Vaugham [(1975). Tirst Year mortality was found to be varisble in Clacler Park
[(Manenar 1578, Simger 1973, Chadwick 1578). By distinguishing two=yaar=old clesssm, it wme
discoversd that sertality in the yearling clsss may alen be high; closs to 30 pergent In sertain
Glacier Park herde ot of the contimencal divide (Chadwick in prep.). Galne in size and energy
rasarval from the previcous yvear ate spparently offset to soow gxtenc by loss of macermal procsction
in the yearling class, Juvenils nortalicy has besn mhowm ta wary with winter conditions in Glagisr
Fark (Chadwick 1976} and elsewhére (Ridesur 1974, Saith 1976].

Wirthin oprimem goat habhicac, it Is expected that adolt sale and jovenile sortality wHll vary
while the proporcion of adulc fessles in the populacion vessine sore or less conscenc wndsr
different wvinter regimes. Frodoctivity of thres=ysar=old females Le expocted to be somewhat lower
than that of oldar, sore deminant {émalas, bub ovarall production of young should =oc wary greaclyr
batuasn wintsra. [a margiaal vange sltuacisns, adulr =als snd juvenila ssrcalicy should shaw
flectuations of greater sagnitudé wmder different wiater regimes, Production of youmg should be
mora dapendent opon winter condicions, parcicolarly in young adulc females. Alrernete year produoc-

tien of young may Bccor.
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In susmatY, souataln goats are charsctarised by occupation of & narvew, topographically deflined
niche: wtiliration of stable alpine and suhalpine post-Fleisiocens habicats; slow maturscdoni and
rapantion of juwveniles on traditional bhoms ronges. Socinl sechanless bave svoluved to facilicare
tranesianion af lanrned hoss range hehavior snd, in the sbasnce of significant predation af
competition {rom other speoiew, o maincain pepulation siaze (M) within the marrying capacity of che
snviremmemt (K), Aeducod sexual dimorphism and the sggpressiveness of sdult {emaiss im chiv wpecies
have besn arerdbuted direccly co che svalucisn of skary horns By Cafsc (1974). It im Bypocheaized
that a rigorous social esvironmnat influsnces sountain goat distribucicn both wichin and Betwien
fanges atd scts to regulate populatiom slse through diffecentinl vulnerability of koclal classes
to the physical enviroonment.
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