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Abmtrace: A e=all populacion of sountain geats in sputhwestern Sricish Columbis baw bean atudisd to
determine the factors affectimg-social strueture. The stedy has reveslsd chat the population {a
undergeing a drascic decline, and chat che loas of yousger age clans goatd Is altering the types of
Behavior sesn i mocfal isterdctions| partleulacly dggressive and play behaviors.

Mot of the soclsl lnterdctlons thae take place swong seshirs of the herd sppear to be
aggrensive o natore. In many situaciops when thars are twenty or sore goats in ong EEOUP.
nggresnlve belaviors are sess every 15 or 10 seconds. The amalywis of mmdreds of chase imtersccicns
rovgals thot males tomd Eo domisace females, and thac aldar goats wually domisate youngder goacH,
Ona of che behaviors sbeervad, refetred to as “vhirliog". iovelves anisals leaping Inte the air and
ewiating thair bodiea through ofe or sare tursd befors lamding. This behavior is practiced by goats
of all agis; and la uacally perfomed on steep soow alopes, apparencly as parc of play. T suggest
that the altuatioss which alicit this behavior iodicats char in so=se cirumatances, 4t leamr, Lt im
mativated by agyression as well as a cemdency vo play. Conwidering the relscive rericy of “narsal
play" behavior i the gosts that 1| heve wtodied, this poswible conmection S4Cvedn ARETEARLVE
btehavior and race, but oterectypod. for=s of "play” behavior ls of particular Incerest.

Dae of the soit Ieportant problems in the wtudy of hebavior s che elucidacion af the function
of play babavior: Play has besn clalsed o contiin elesents of sexval behavior. sgEressive
behavior, and curlosicy (as wvell ss many other motivacions), but so far boch fcs evolutionary and
individuil significances remain speculative. Thave Lo, however, general agressent that alay
behavior i» excresely imporrant to the developeent of sont ssmsals and that play dssuses & more
and sore important Tols an ons# ascends the evolutionacy scale (Wilson 1975, Aldis 1975). The
effecta of sccial deprivation sarly In the Iife of & varisry of sasssls lends furcher credéndt Eo
the [desn that early bebawioral foreraccions, whecher play or other behaviors, are cirtical te cha
normal developesnt of the Individusl. The Fact cthat play cenmob be sapily or precisaly definsd
should ner, thenm, hinder the study of activities vhich =ost ipvestigacors would agrea are a vical
part of the animal’s behaviorsl develepment amd vould generally be called “"play™ sven withaut &
precime defindicion.

The present sbwdy is part of 4 long-ters Investigation of che social behawlor of che scuncaln
goat (Dressnos isericanus). This work vas scarced o 1983 and han bess carried sut by chaerving
gouts for'a linlted period of ti=e sach year durlng che spring, susser, and fall monche. My
objective has noc been o inwescigace intensively s particular herd of gosts or cthe goscs living in
& parcicular ares, bur rather o record Che behaviors and desographics of a wmall population over
o relntively long pertod of Cize. AN che gensral scedy has progressed, [ have comcentrated my
aczancion on cha following aspects of mountaln goat ascloblology! aggression, commmicition sigonals,
datly activity patterns, feedlng, berd diwlslon end cohesion, injuries, leadership, =mother=young
relactoashies, play, predaclon. bthe goats" resction to oe; travel, and & peculisr aggreaaive=play
behavior T cal "whicling™. [ have also chasrved closely an changes which might be indeced by man's
locreasing ucilizacion of the study arsa sod the surcounding soumtain ranges.

This poper concerns oo of che aspects of mountailn goat behavior that | have atudied somt
intemmively! the Iscersccion babweds “"play” behavior and ageresslve behavior. Of course, play in
=oNt anisale haw acrong dléments of ageresaive behawior. a0 Lt la entirely expected and prediccabla
that the sams would be trus of thess goats, What is unexpected im the excress sscunt of aggressive
behawior divected at younger, and thacefors relarively defsnesleves, sesbiors of the group, and the
talative raricy of what woold normally he coneidered play behavier. The "pure” aggrespive Hehavises
are rathar predictable in thelr ooteoms, since older snimals are srually desinant OvVer Younger ooes,
and males are usually domimant over fesales. One behavior called "whicling” viclates chess pri—
dictiopms, Bowever, apparently becauss e In comevallad by 4 comhination of play and aggressive
maiivatione and say In sose [matances be pearforoed am an almosrc pere aggreasive behawior and In
other instences be parformed as ag slmosc pure play behavior. Suoch close sssociaticns bervesn



AgEresaiva and play sofivacicns amd poobably co=men 0 BOMC mammaly Wlllﬁ:ﬂ. 4775, Hinda L968), bum
ehe une of & "play” msvesant In an AERTEAEiVE socounter mAY nat be.

Althoagh play behavior has not been studied fedcly a8 exteselvely as miny other behawiors
detailed studlies of play in sany pri=ates snd other mommals are faicly common (see. for sxample.
Wilaon 1875, 'The play of ungulaces has besm choroeghly described by, wsong ochers, Darling (1937},
Cefst (1971), Muller-Schearse (1968}, Malther (1984}, and Welles snd Sellew (1961). In all of
chane srudise there I8 & clear conmecciom batvesn che movenents used in Cighting and those wded in
play. Far axampla; Calmt finds mssuncing and bucting bahavior as the moat comsos slésesia of plav
iy meuntaln shesp [(Ovis canadennls), but sees =any behaviera Invalviog twisting., lespiog UEPE,
which smém af least superficlally sladlas to sountaln goat hehavior. hfuannfEtllr. - l.-f-j of
guasncicacive data on play makes it aleosr {spossible o compars Gaisc's findings wich sine, alchough
there seema litcls douhr char alesence of ssuntadn sheep and scuntaln goat play are dnalogous.

DESCRIFTION OF THE STUDT AREA

The atudy area (Flg, 11 la a eelacively [solaved platesu and assoclated sowmtaine In scoth-
wentorn: British Colusbin, wpproximately &8im oorch of Me. Waddingrom; in che Cossr Eamge. As can
be memn in che figure, chere ara acasp, high cliffs an che souchendr, soutluest, and nortiest
aldes af the ares; while & relacively gentle slope goes dowm {0 the sortheast., Caluell Creel i@
the southeest apd the Kleenz Elesor River tp che norcbwest hinder travel io cthose directions. The
Flaena Klaene River L9 & large, #swift and osually desp river, which da diffieult to croos, while
Calwell Creak la amallar, but sElll very meift and also difficult to croms. Gonts alsost cectainly
travel sasily to the southeisl, crossing & sacies of swanps and small stresms to reach Parkins Pesk
amd ocher mowntafine heyood ic. The gentle, heavily tisheresd slope oo the oorchsast provides sasy
sceens o the sres for most large soimals, bur ls presumbaly svoided by ghe goats.

Iy WO ONETENR

Flgote 1. Contgur maps &f che study area. Elsvations are io mecers.

The high placesu and souncaine =aking wp the scedy ares are approxisstely 16w long amd wix
and o balf km wide. Betwewn location ¥ and the scgntaios to the scothwest is & flec, barrem
placess five kKilomsters leng and thres kilcoscers wids, Another broad, flac arsa in found at tha
upper, northvest end of Hidden Valley, and on a4 ssall plateau on the sorthern edige of Goat YVallew.
All of ehede flat aress are heavily obilized by the goats durlng at least part of the susssr months.
They alac, however, spend & cemarkable ssount of tise in the hesvy tisber ac the lower aod of Goac
¥Yalley, and in the draws going dowm ©o che southsanc of locacion M. The scuncaiss on che sauthern
and norchern parce of che ares are becewesn 2100 and 3500w Wigh wnd are generally bare rock ot Emow.
Although the gaats travel over these mountolns, they spend little time on them except during
enageally hor su=ar dave, vhen [nsecen are provaleme,. Momt of che tima the Bases of che scuncaiaa
are ucilized ng bedding araam, Buc waually che chossn bedding micea are only 90 - 28%m above tha
valley fleata.
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MATERIALE AiD METHWODE

Obsarvacions wvara aads with sicher an 8 x 30 bimsoular er @ 3 x 40 calsscopsa. Althoagh in
many caies Ehée animals ahowed littla fear even whan 5 — 10m swvay, I triad co sca¥ az lsasc 100a
sway In soat sltuitiona. MNates wers tape recorded £o allow contlaucud cheastvatlon of the anlmals,
and in wirtoally all cases wers Eransctibed that evendng.

Table | lista the rises of chasrvaction over a 121 year period, includiog the cotal mmber of
bours during each field seaseon,. Thewe figures include only the smount of tise vhen I wvas directly
ochesrving the goats with sither a celescope or binccular. Appromimacely 300 sdditlomal hours ware
apent close o goats, bue nat direccly observing them. These daca can be susmarized as follous:
d1% days in che fleld; 643.6 Pours of direct chservation. Particularly ism 1969 and 1973, I cried
ta go to the ares both early end late in the year to ebtaln fnforsacion on the sociobiologe of Eha
herd. Dara from chume owo years indicace that in gensral che goats lasve the area in che =i{ddle of
feprember and return during Jume, depemding oa che severicy of the weather and che deprh of che wnow.

Table 1. Periods during which godts wers chesrved from 1063 - 1978,

Taar Dt Houras Observed
1963 July 29 - Auguesc 9. Mugosc 28 = Sape. &

Sept. 10 - Bapt. 18, Sepr. 27 & 28 7.5
T June 28 = July 10 ir.a
1867 dugoar & = 16, kuguec 30 = 11 afr. 5
1968 Mguss 1 = 12, Auguec 18 - 11 .3
1968 Geptembar 5 - 21 8.4
1570 July L = 30 al. B
197 July LA = 26, July 31 = Augpist & hE. 3
1972 July 1 = 12, July 18 = 31 BI.2
1973 Wiy 18 - Juae 7 ir.a
1974 July ¥ = 18 5647
1978 June 24 = July 9, July 14 = 30 LT
1976 duly @ - I 0.9

Batwosn 1963 and 1874, 13,000 fear of lfess ssrios plecurs FAle wes caken. This wan dons te
prduce sccurate rocerds of bshavioral sequences vhich vould later allew careful spalywin of changes
in behavisr over ti=e and posmibly scournce fdencificacion of individuals [rom ctheir hern Ecructure
apd gemarsl physical appasrvance. A disascroos Bive 1a April, 1975, destroyed all of che film and
all of the daca which had been analyeed. The orviginal field nocen vere presarved, alleowving a
reanalyala of the written matarial.

RESILTS

Bafore discasaing specific aspocts of play or aggresslve behovier, Lt Lé opcespary to discuse
ghe way is wvhich the herd has chenged over tims. Even the sost superficisl exssimation of cthe daca
indicaces & dramtic decline im the size &f the maln herd and of the numbers of goats inhabicisg the
atudy arsa. Since the ales of the group has & sarked lafluence on the ot of aggresiive
balawior sod on the opportunities for play and other soclal sctivitlies, s clesr pleture of any
reduction In the ombor of anisals sest ba presanced before crying to explain the relaciooships
berwesn differsar soclal acrivicimm. Tharsfors, the ssccionm thar Follow will discuss changes In
berd siee, the way in vhich goat societies are structured, an smalyeis of play behavior an seen in
young individusis, and an amalysis of “vhirlisg"” behavier, an apparently aggressive-plsy behavior,

L F]



= The dabts presented In Tahle 2 lndleate bthe susbarfs of goats o the study area each
FRET . ra pomsible, the figures ars broken down into the goats of differenc ags classes. Huch
of the dats on herd compomicion wam losr (fire), chus decails of bard cosposicion can no longer be
made for 1963, 1968, and 1987. I have alse indicacted the mmber of adult sales in che study acea,
although this figure is cercainly oot amact. Adult males Crequently spend cheir time cogecher with
ather adule salss, oF aloss, bub relacivaly infreguescly are cheay & part of the snim hard. Since
all avallable Eimsé was spent shasrving the main herd, I 414 sec svetssarically ssarch sut chasa
isolated gpoats. Peobably the ausbers giwen for adulc sales ia corréct in relative Cerms, and many
air smarches indicace that the total mumbece of sdult sales is approximately cottect.

Tahla 2. MNusher of goacm in sach age claas in ssch year.

Age Clasn®
Taur 0.3 1.3 1.1 Adult Fomsle Adule Halw Total
1943 i 34 i At
1966 b | i P+ 2 &0
1967 11 2 1 1 a2
1968 3 & i i3 F] L
1960 E - 4 1L 2 i8
1570 7 4 i 20 | EL
1971 T -] | 14 2 3z
1872 B 3 5 L& | i1
1913 Q 1 - 2 1 4
1974 o & ) 10 i 17
1875 X o 1 10 1 14
LEEL] 0 1 1 & L &

& The approximate age of the goats during the sonths vhen most of the study wis conducted (July,
hugunt, Sepresher .

There has been a decline in the goat populatiom, ot the deciine has bmen Lrreguiar. The
firet yuar of che stody, 1943, msaw the highesz population, wich m slighc decline over che NexT Cuo
years. Resesbering chac In 1969 I wvam in che scudy area lace in che fall, making the numbers far
that yoear difficult o asschs, LT seems that the populatios was celatively static from 1968 pe 1971,
Agaln. 1973 {s & J10FPicult yeatr to aasews, hecauss | wam Ehers vary sarly in the spring. Bowwwer,
1974, 1975, and 1976 show a dramacic decline in tha goats, vhen observecions were mads largely
during July, o tims of high populscion im other ysars. Thess ss=s dats are sssn in sors graphic
form &n Fig. 1, which shovs the largest groups of goate seen in sach tise period that [ waw im Ehe
area. In arder to simplify the compariscm of sech wesr's dage, [ have lu=ped the dacs cogathar incs
blocks, sazh Block cepramencing approxisavely one gquarcer of a =onth, The Blecks are frooc che firac
to tha saventh day, the eighth to the Fifgesnth day, ths aixtesnth to the twenty-sicond day, and
the Dwaaty-thivd day to the snd of the sssth. Agaln, & dresatie decline (n the population ls seed,
although Lt sust be resembeced that hera tha figurem sce not tepresenting the cocal owsber of goacm
in the mtudy ares; boc rather che maxiesmm size of soy grooping chesrved.

If the data for |99 and 1973 are once sgain considéred incomclusive, the other years shov an
ipicially gradual and chen very sharp Seclime in che numbar of young goacs = kids and vearlisgs.
Since cha famalas kasp thedr young with tham for at Iaast two years, they mace oaly avery acher
yaar. Ouring tha {irae four years of the atudy, thara vaa a akarp imbalasce In the nusher of Young
producad sach year, apparsatly dus to this staggered bresding. The data for 1970, 1971, smd 1972,
hovevar, show a conslstent munber of kids, while the data for 1974, 1975, and 1976 sbow alemst: oo
klids.



Thess data alwo Indfcate that the sese group of goats vialt the ares sach year. Neéplecting
1969 gnd 1871 cha nisbars of kids, yearlings; and oeo=ysar-olds sre conmiatent fros ¥uut Lo yang,
in most years of the study. Isconsiscenciss are ssen in later years probably Indicating that only
pare of the herd was obperved sach yeac. Animals not cbeerved sichar Falled co =igrace co the
atudy ares or did nob scrive during = [izld seasom,

When Lt becsse apparent that the herd vas decreasisg fn size, 1 falc vessonably surs chap the
reason for the decline was the drastic changs In the weather assn in the Klesaa Klsens area and
chroughosr the mortharn hesisphete (Kukla and Bukla 19743, Recennalsaancs bBobh by aly and angw-
mobile (foger Oans pars. coes., Allan Siciner pers. comm.) Indicate that oo goats spend the winter
monthes in che study area. Most apparencly migrate approximately I%m southeast, althoogh sooe
evidence indicates that chers say have been a shife in the sigrocory pattern so thay more anisala
may mow move southusst. 5Sincs che gpoacs dafinizely lewve the srea during the winter, I felt that
heavy musser anow and cold weather might prevent their recurn. Cevtaloly sy veather cecords ahow
umosnally deep snow Lla 1971, 1971, L1904, and 1976, with 4 gradeal (ncreade Lo the sise of tha anow
banks In the sty area. Pavtlculacly (n 1976 and 1976, Ehe snos was desp witil the end of July.
{In contrasc o che cold; late years; 1975 wam a dry wear, with little snow in the sountalins, and
the tesperatures recorded ac oy base casp wers che highesc cthat 1 have sesn in 12 years.) This
giifc to generally cold, late years, with heawy snow, may be responsible for the bard déecline, hug
Ehard Afd no weathar statioms aear the study ares. amd =y tecords are kept for such short pericds
gdch year that thalr daca ave st conclusive.

3 = Whan =ountaln goats are together In & growp, theve 14 & serprilaingly large
mmoune of aggressive behavior. Since they appear to use & cosparatfively ssall cepartory of
communleation _-f_tﬂ.llll T proposs char cthass frequent aggressive sooounters are one of the sost
imporcant elements in establishing the structure of che growp. Furchersors, sggrescive behawior
has elemr comnectlons with play bahavier, vhieh strengthens the view that aggression in isparcant
in ahaping cha Ttalasicnabhip Becvess indivicduala.

During tha twelve yesra of this stwly, I have tvied fo gecord large ousbéra of agEréasive,
or sssmingly sggressive; inreractions to find oot how Fl'lttll:l:lhll tha ootssas of such Encochbers
may be, alchough 774 sncmincers havs bessn analyzed, data oo many sors sncouncers weare lomc (firce}.
Fopetheless, the remaining data do shou certain tremde in thess socisl interzctloms (Flg. X).
Actions used by dominant individunls are grouped inte four ontegories, although in sone cases (11
aut af 774) actiona inm cwe cacegories wers used during & sicgle imtersction. The divimion of
aggrennlvi beliawlar Lats four categoriea ia, of course, aubjective, bur im based on che fallowing
mamimpclions: Mevesentd lovolviag movieg toward anothér fndividual ot & walk, alight soticons of the
baad cowsrd another (ndividosl, or cireling srcond ssother Indiwldon] st & walking pace have all
haown includad in cha eacegory "Hesd Hovesssr or Circla" (abbraviated H.¥. ar €. in Fig: 3). all
of these behaviors wre "low intdneity” in that chey involws incersccioms of shore duraciom and
ralacivaly slight emplitude (Einde 1970}, The mekt cocegory, Book™ (abbreviated H.) I8 alwe
variablea, but imavizably invelves tha aggressor hooking izs horme tovard che ifpdividual co be
iliphﬂd. In wialent hooks tha fron fesc of the animal may life aff che ground and che Body may
iwist through up to 180 degress. Chassa have bees rather arbltrarily divided Inks twe categoriea
csoally on the hasis of the length of chame. “Chawe™ (abbreviated Ch.) refers to cheased of waually
lees chas 10= amd & durscion of lsss chan 5 seconds. ""Excress Chasss” (abbroviaced E. Ch.) often
lamt for 15 = 10 secomdn, somecimes an such ss 100 secosds, and roucimely cover 20 or sore =ecers.
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Figure 3. Analysis of aggressive encouncers (A¢= agult msle, A% = adult female,
2.1 = twp=ymar=old. 1.3 = yearling, 0.3 = &i{di H.H. = hiad sovement,
C. = clrelime, W, = hook, Che = chase, Ei Ch. = extrese chase),
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The daca 1a Flg. 1 ahow chat oue of T7L interactlons, males vere the agpressers in 112
instances (1} pergent), females in J&]1 imstances (71 percemc), swe-ysar-olds (sax noc specified)
in &4 {nstances (& percenc], and yearlings in 17 instancéa (5 povcent). Male aggreasion [urther
dhown virtually wo chasing behavier and 4 prepocderance of Intersctions lowolviog =ales displacing
ddule fémiles. Femils aggredslve Interactlons are almesot equally directed at adule femalen amd
yoarlings: while o-yeac=olds end kids are less commonly sttacked. Two=ysar=olds snd yearlings
are oot particularly aggressive, bdic usually follew the rule of srtacking only animals im the same

OF & younger age class.

Howewver, the saalysis of malé/fenale interaceions 18 ot as claarcut am £t appaars. A Galac
{pare.: cosma.) has correckly obaarved, the fatt that a goat withdrawe afcer am éncounter doea mot
necessarily mean that that goat L8 subslsslviéi 1 siy withdrsw sven 1 Lt L domlnant. Appacentiy.,
in class sltvationes, the withdrasval is based on a sotivation to awid conflice, racher chan to
participate. Furthersore, young males (tw=wesr=-olda) are ofgen sore aggressive than adulet males,
and cherefore say digobey the noreal conventlonw of being subordimate ©o older (adividuals. My
dace shov moma of chis ssbivalence wvhen females are dominanc over males, eod whean Dwo=vear-old maies
ara dominant over adult (Four ysara otf oider) salas. Fart of thim difficuley has hasn avercoss By
glisloatliog any escounter from comsidération where [ was unsure of the outéome, Buk declslons on
thiz point are oot abwolite, and should ot be wiewed as such. [t 4 also Isportant to state that
aniiin Geisc’s goat hards {Gedsc 1944}, oy herds frequencly concedin adult msales, who may resmin
with the herd for days st o cise, and are clearly wery dosinanc over all fesmles.

- There (8 scill oo sacisfactory definicion of play behavicrp. Inevitably, sach
invencigator mult =ike decinionm about which sceivicies will ba classed am play, as sppoped ©o
puirkly explaratary, agonisatic, efe., behavier. These Ssciaiconn are partially hased on mubjective
criteria. This has boen as such of & probles with sowntaln goste as with any anisal, becauss play
i wo Intimately msscciaced wich aggressive babavior. The definliion uwsed by Bekoff (1971): "soclal
play i char bahavior which i perforsed during socisl inrersctioms in which thers is a dscrmass in
social distante between the interactance, and an evidence of social fnweecigation or of sgoaiscic
{offansive or defensive] or passglve-submiswive behaviors on the part of the members of a dyad
{eriad, ate.) although thase sccicna =ay cccur Al darived aces during play". is appaalimg im fca
aleplicity, but say well éliminats soat activities from bhelng categorided aa play. Thers 18 ma
way thit T can deduce the wnderlylng moblvation wvhen & young sountals gost goes Ehrough o behavier
which appsars to me to ba play. whar T bave doos instead Is to establish 10 categories of activicy
which appear not to be slcher purely sxploratory ar purely sggressive, bar which ofcen {mvolve =
decrease in seclal distance. These actions have wesually besn parforssd in soclal situsclons, bt
are somecimem performed by mingle ani=eis. In cases where chers wam doubt in my mind sbout vhecher
a behavior abould be classad an play as comparsd with agpresafon or exploracion, I have Salacad the
data [rom further conaldevation. Huch apparently confesing behaviors have been sedn rarely.

The 10 movements seen regularly in play behavior are: Betting, Clreling. Head Gwer, Head
ndar, Hooking, Jusping, Eing of rhe Casrcls, Mosncing, Bmmdeg ey, and Whiriing. Ssfors discom-
wing the paressters of play, T «ill describe sach of these acclons. Beside the pase of the accion
apg figures showing the nusber of tises guch sgtion has been soen and ite spproximate duratica.

Tha nusber of cimam sach Behavior ham bheen chasrved ia vary low for two reascna. Firse, mamy of
the déta were deatroyed by the {ire. Ageressive and play behavieras were the focus of much of the
filn, and were recardad with the ohvious lotention of later detalled analvais, Becond, the longést
and most Intense play boutm seen weres very early In the soming. vhen the light was poar and the
podce wars sSbour Jom swmy. AT char distance i cha dis light prior to sonriss, many behaviors
were recordad saly in general erse, and nov in decall.

Bucting: ocbsarved 73 cimed. durscien I=3 sec, This sctiss imvolves one individual lowering
its head and buttimg ancthar individual. Whan sccospanied by “circling™, tha butecs are wesally
directed at the sida or rump of tha cihar goat, oince tha ©wo goats ara in a haad-ce-tmdl
orimtation. AC other fimé, butbing say be directed at any part of the othar goat, albhough abour
T percent of the time the rear part of the body s chosen. Many tis&d bultdé are given cepmicedly.

Cireling: ohssrved B0 pises, duraclos 3=1% ssc. As already staced, clrveling secara in &
pead-to-tail crientation with the sidew of the two goate snywhere from & fev comtimetors to a
mACET Apart. Tha few dace svallable for mnmalysis indicace chat thors v am mlmosc even division
in the dirsccion of cireling bshavisr and fudicars chat the diveceisn of circling alcernaces guite
regularly: A eypleal play séguence showd clreling ¢lockuiss for teo full Furms, eoumberclochwiase
for one turn, clockwise for two turos, clockwise For one and one hall Eurns. counterclockwise for
twy tums, anid clockwiss for one turn. Circling may be rapild of alow, depending on the Intensity
af play.

fead Ovar: observed 10 timew, duration 2=30 pec. This (= o variabie brhavior as one goat =ay

put its haad over almoar any part of tha ocher goat. In 9 imstamces, tha hand wam puc over the
back; in B instancea over the rusp, and in 3 ever the seck. Heéad Over may preceds Houmtlng.
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Hesd Dhder: obssrved § cises, duracion 3-40 sac. Like Head Ower, this sction Ln varisble.
tn & Instances, the hesd vas pel andar Ehe bally, in sse Lestance betvass cha hind laga, and Ia
one inatance wndar che neck. Head Inder vas acommpanied by butting in b casea; The action la
very forceful and on three cccaslons che body of che goat receiving the sction wam Lifted partlally
aff cthe grewd. Omes, the utting activicy ssesed o causs pain, and che kid haing bucted
répeatedly sat dowvn on Lts haunches, spparently trying to the Individual wich {ts baad upder zo
stap ths behaviar.

+ obsetwved & blses, duration 2-5 see. Hookimg in young goats looks Like CRat =eanm in
ailylce, wich one animal weually booking ac che mide or rusp of the other. The action Lé &0 rare in
the bouts of play smalyszed thac liccle can be said aboor it

Jusping: obgerved 58 times, duration 2=3 sec. When fvo or Sore young goacs are on 8 rock or
4 moisnd of earth, oas will efcen leap off che alevacion., usually with a bighly emsgpgetated [uwmp.
1 dafing seaggeraced as o jump that carciss the andmal far from cha start of the jusp apd afcan in
a long “sailing" arc. Bech behavior kas bess deen Lo othar aituacions, partlcularly whas young
goats ars cromsiog stcesmm. The sost intenee pecforsance of jusping that I have chaérved was pare
of & gams of “Eing of che Camcle”, in which sach of the participants altemmately Jumped al'f &

series of large rocks.

king of tha Caatle: obasrved 13 ciszes, doevacion 10 sec. ©o 3 min., This im a fors of the
classical game wheraln one aninal ancends a prajeccion and criss ©o keap ochers from gaining @
ponition at tha Eop. Albhough sesn rarely, soms of the gamsn wvere long, Invelving ap o 11
differenc scaliogs of the tock by the two particlpantd. As will be sesn, this complex gase la
interapereed with Bucring, Clrcling, Jumping, UBesd Ower, Uesad Under, Bimolng Awey, smd @hiriing.

Pounting: observed B3 times, duration =45 sec. In ell coses, the goats somted each ocher
from elther tha sida or the rear, with rear mousts belng sech the moet comson. Sometises pelvie
chrusting was seen, though rarely, and when thrusting vas seeo, the scunts cended to last for st
least 10 seconda. When sne poat succesded in mouncing anothar. it usually, but net alvays. put one
front foot on sach mide of the cther Individual.

Running asay: phaerved 66 rioen, duracion J¥=10 sec. One goat runs awvsy {rom apather, which
may be followed by the other one ghasinmg it. Obvlously a highly variabls babavior.

Whirling: obsarved I3 tisas, duraticn 1-& sec. In & seoee, the most intorestimg of all play
hekaviors, batauds LE 1a performed by adults as wvell as young individualas and sosatisen By mingls
gonia; The actlon varies la LEa fatesalty. In & lov intenadty whirl, cthe goat todsed it haad
while parcislly twilacing (ts body and osually ralsss ftd forefect off the subdstvats. AL greatar
fntomelcles, tha head coss becopes sxcress, 1ifcing the body inco o vercical pomition wmtil the
hind legy leave the groumd. The twisting mocion that sccompanies the Inicisl head coms im
comtinued sa that tha snisgl =y make ot lesst ope complece turn, in the alr, befors laading.
During play bosucs, Whirling &s less cossom chen Jusping or Bumning dway, but Ls frequently
ansrelated with thasa acbivicies.

What T claswify am play behavior bas hoen seen rather tately asong sesheta af the group. Out
of 114 days In tha field, T chasrved goscs on 190 days and saw some form of play behawvior oo 37
davn. On thoss 37 doye, 80 “poots™ of play vere oheerved. A bout as defiped hers ssans sny
coptinwous sequencs of play Sehavior, with the realimation that umder fileld condiclions precisa
marking 2f chs and of A bolr fn difffcule. Usually such prebless do moc arise, since play bouEs
temd to b wery short and decur at videly scateered tisss of ths day. Thars are mo instances vhare
T feel Ehat two bouis have boen ssparcated where they wers actually one bous, but In cha few
instances whers the goats played for leng periods of tiss (10 sinstss or sorsl, thare Q0 soms
likalihood that the play peciods wers made wp of soce than ooe bout. If play atopped [or sore
then 10 sscomds; che reszsprion of play vas classified aw a new bout.

The daca on the frequemcy of play are biased to s=me degres by the alsonc cocal sbeance of
wvoung goats in the growp An 1989, 1971, 1974, 1975, sod 1976, Mo play was seen in 197} and 1976,
ona bout in 1969, two bouts &n 1974, and two Souts im 1975%. This blew cano b eliminsced By
-.-u“:.d.ninl; oply data ohtained during 1965-1968 and 1970-1972. Doing so abows that sat af 114 days
whean goats were chascved,; play vas seen on 30 days apd 84 boots were recdrded. OF thess 86 Louba,
duracions wars recorded im 77 cames, revealing an average duration of 261 seconds wich & standard
arror of A6 seconds. The wery largs scandard srror _.l.l axplained by the fact char 38 boucts had a
duracien af 10 secopds or less, while chere wvers 7 bhouts thet lasted from 10 simutes co 533 sifuces.
Out af & tocal play period of 5 hours 40 minuces recorded i 1963=1988 and 1970=1971, 3 hosrs
20 minutes were consussd By 7 loag play paciods, che mpacifice of which are a3 follows:



Tiee of Dav MsraEisn Gra Leicm

i = 5:3 mom. ii min. 2 wids
S0 = 5197 aom. 52 min. & kids
a8 = 1000% aum. 19 =in. 1 kelde
Led = 1:9% p.m, 11 min. I mide
2:0) - 102 paA. 1% =in. 2 ide
11580 - &id0 pom. &0 min. < Eida
10:15 = 10 30 pems 15 min. 2 kids
Farchaer analyanis of the data Indicates the frequency with which play was sesn ssch day and is shown
below,
Ko, of bouca/day Me: of devy vhen sewn
1 Il
: | b
3 1
& 2
- 5
& &

Daisally, then, only goe or fwoe bowts of play were seen on any given day, but om Ll days & or mare
bours wers cheerved (Table 3). Thete doss not sees to be & pacbiculir pattern Lo Ehaes data,
excapr char all of che days whens play was cosmon wers sicher in July or Augustc (che sonths when 1
was uwmally in the study arosm, aml whon the goats resch chelr peak nusber ln the study area) and
cha Bouts of play tend o cccur during the middle of [he day.

Tabkle 1. Days &n vhizh four or sors Boutm of play wars seem.

bute Tise of Play Periods Ho. of Booptw Obasrwed
July ¥, LW6& 11:20 = Je20 3
Aoguat 16, 1967 1123 - 3:10 E]
Aogust 21, 1768 igedl - 13100 L]
July 18, 1970 11:10 = #:00 5
Iuly 18, 1970 Scdd = 10:30 L]
July Il, 1971 10:30 = T:30 &
July 23. 191 L3 = 300 &
Augunt &, 1971 12:00 = 2:3) ]
July X 1972 Li2s§ - Jil3 -]
July &, 1972 1130 - 213 5
July 1A, 1971 1:00 = 445 &

Hoac boucs of play occur vhen two kide are playingr &7 percent of #ll bowts seem. Houts
containing thres and four kide are fairly coemcn, (16 partcent aad 5 paroemt Tespectively) Bur all
wihe g group inga, imeluding laatances where yvearliogs played with kdis, arve rare. In Ehres casen
there were two yeacliogs who played together wlthout kids,

Two ocher major aspacts of play were observed {n detsfl: the tesctiom of other Individuals En
the groap to choss playing, snd the mmber of cissa when oo or more kids were cogecher without
play oceurring. Octher tndividualy reacted to play on LY acosslons. Seven tises adulrs in the
group, not related ©o any of the plaving parcicipencs. come toward the playving growp and [orced all
menbara of cha group 2 Bave away. Dulk of thamsa seveo {ascances, there wvare throe Cimes when the
Eida were plir!.lt an top of & réck and tha ddult mades thes _‘I_P dou, ancs when an adult Tam aftew
owo playing kids, spd three Cises ohen Che adult si=ply walked toward the kKida. On two cccasions,
mocher's kid, and on teo other dccanfons o sother cane toward playing kids and farced the kid. or
twn kida, nor balomging o her, to mowve away. Once & yearliog and ooce a two year old also forced
tun plaving kide fo sove suay (ros che rock on which they wers playing.

Thate wars J0 cimam vhem cwe of moTe kids were within Two segers of sach ocher for twyp minutes
or mare and falled &6 ahow any play. On ons sccasfen, mix Rids were "cogachar™ for &40 =minuten
without playing. The data om the belaviors used to ipitiate play wers contained on the file, mo
it s Impowsible to tell whether elicltlng algnals were wéver glwen or whather the athar seshor(a)
of the group failed to respood e such signalws.
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Whirling Behawior = Whirling has been described previously in this paper am a play movement,.
=3 Iuiti por describe it again. It is {eporcant, howaver, to reltarace thar chis juping,
gwinting behavier in hijhly varisble both in form and {n durstion. A low {ngenaity (small sovessnt,
shiece durncion) Wnirl comsists of mothing more chen a tosm of the hesd vhich parciaily roises the
forvard part of che Bedy, while in a high incensizy (largs oove=ent, leng duracism) Whirl, a goatc
will jusp asveral feat in che air and twise arcund through morve than 180 degresa.

The [irst guestion to bhe investigeted with Whirling was cthe size of the growp when sooe members
of the group Whirled. Whirling vas sost common in Inrge and small grovps and rare in sedios-sized
groups (Table &) (xd = 14.1, p = 0.05). Whirling occurred on any Terraim, although &3 percent of
the &1 boute poourred om steep slopes {Tabla ¥). When Fhirling did occur om steep slopes, che
benafic to the anisal was considersble. wince about 20 percenc of the tise wvhen Whirling wan intenss,
ehe anlmil alipped am Lt landsd. While it say be mora likaly to allp vheo landisg on & scesp alops,
thie Likelibood af [mjury 1 Far less. Althousgh enee agaln the sample L véry small, the rable
ahown Ehab 75 percent of the clss Whirllng which was pare of play vccurved on sterp alopess (Hote
that although goats whirled 15 tises while playing, cthis occcurred in @ bomca).

Tahle 4. Size of che group when ar lessr ome gosc whirlad.

Croup mize: -a 9 10-1& 1519 20-2& %19 i0-34 1519

# imstances: 11 3 B b ¥ [} 13 ]

Takle 5. Comdicions undar which Whirlimg ook place.
{The gansral behavieral cacegoriss of Wnirllng are ahowm in the left colusn, whila the typea of
terrain on whieh 1t took place are ahown borlsentally.)

Gamaral Terrain Teatursa

Seewp Earth Flae Earth
Eresp fnow Flog Snow or Rook ar Bseh Tetal
Aggrens ive 1a 2 | ? n
Non=aggreas ive 14 2 & 10 B
Piay i | | b | a8
Toral 0 h 11 17 fl

hirling was considersd co 5@ aggressive vhes one Individual spproached asather and directsd
the Whirl ac thac achar goat. Whan animale perform this actlon. they say da so In diceck codtra=
dlecion of tha axpacted domivancs hierarchyl that lo. o yousger anlsal say dirvect the action at an
older animal and sefll not auffer Lhe conssijuences that would ensue 1f che younger individual
attacked the older one In & more defioatively aggressive fashion. Usually che sovesent of the
bead which started the Whirl was tosard the ochsr goac, bur in soss saltwations one would approseh
ancther and whirl when one or Dvo sscors away. This behavior seemed to be parc of o "greating
corsmony™ which is sesn when one Individval approaches ope or more other individusls after being
soparated from them for apparently long periods of cime [wnpub.). The declsion that sweh a4
behavior i dirccted at anothar goat ie not subjective, since in all casen aggressive Whirling was
accespanied by athar aggreasive behaviars, particulasly Head Movements ond Gircling. Since mach
aggredalve Whirling behavior Envalves ouly one goac Whicling, I further {nvescigaced all inscances
invalving 4 slngle Individial Whirling (Table &). This wvas done o decermine vhather all instances
involving single goacs Whirling were sggressive In nature, of whether goats Whicl singly ss & play
sovamant. Thiss Intefdctions show that kids sod yesrlisge uswally whirl alens wvhen no aggresasion
Is Involved, while two-ysar-clds and adules often vhirl alome when sgpeession is isvelved.
(Parcicularly in che kide and yearlings these Whirling boute say iavolve sore than one ¥hirl.} Te
ia somewhat surprising to see that adults whirl alone almoat as often without aggression ms with
agrasslon, and leads me to believe chat even in adulbs, Whirling im often n type of play behawvior.
Although the dega pn kide may appear o violate the priociple scaced marlisr chac young individuale
may ooly be aggressive £o animals of the sa=e or a younger sge clase, the tvo times whem kids
whirled “aggressively” wers scounlly tises when the kids had just been dimplaced by adilts. The
kids, then, were apparsncly shirling in m-pum?mu mdulet aggreasion. Maat aof the cies, however,



ide and yosriinge Whirled sirgly eicthar as parc of play bouwtw, or in situstions which werw
probably mocivaced by play and not by aggresdioo.

Table 5. Asalysls of Uhirlisg when oaly ooe goar Whirled.
{Tha general behavioral categories of Whicllng are shown Lo the lefr colemn, vhila ths dge clasees
of the goars are shown horitenkally.}

Age Claws of Whirling Individual (in years)

L1 | 1.3 2.3 Adule Total
Aggresnive I 3 5 5 15
Ban-aggreanive ] i i i 18
Flay 2 2 i
Total 13 16 & 9 11

The Flnal aspect of Whirling o be Invescigaced is che identicy of individusls who whirl when
most, or sl least & larges percentage, of the group vhirla. Withoue the film, oaly four cases could
ba analyzed where five or msorve individuals particlpaced fa a Whicling bout. Appareatly adults
parcicipacs sa much as yoamg goars in chese mass Yhirling boutw.: While 1t ds tiwe that Ehe adulba
do partlicipate inm Whirling, the kids and yearlimgs ssually whirl many cises per Ehirling bout,
while the adulc females often whirl only once. In terms of total Whirle per bout, then, tha yousg
age clasa goata (kida and yearlinga) are far sore accivs chan elder (mdividuale.

DTSCURETON

ke preceding data on Sountaln goat soaclal behavier and desegraghlics Iadlicate that the group
under study has wergons & severs population declioe during the past chres years, and & gradusi
dacline during the preceding nine years. feamons for che desiine may wall rese om changing weather
patterns; but several other possdbilicisa sbould be sentloned; nmamely predocion and mam's imcreased
urllization of the area. Hy digs a0 predacion sre shetchy, st bese, buc indicace an sssentially
ucsble popularfon of predators. Filgures are baped on sctusl sigheings of predscors and on saamureE—
ments of tracks. Thess show that sxeept In 1970-1972, there have been between one aml three wolves
that perisdically visit the ares, & family of grieely bears Io 1965 and 1967, bot othervise only
®ingle grizzlies passing thyough st Infrequent intervals, and usually oo black bears excepr En 1965,
when Ehére were flve fanilles, and bwo single indiwiduals. {In 1970, 1871, end 1972 no wolves wers
knevmn to have visited the study area). Mowncain llome have sever besn seon, and tracks have boan
oheerved on only ceo diffsren: yeatd. In 1967, the family of grizsiies killed an adult geat, l(sew
minown) and in 1974 1 wvatched tve wolves atcack thres goate: twa adults and one twa-year-ald. My
data, then, do not {ndicaie that st lesan in chis stedy, predacors have caused the populacion de-
gline, bur daca are EpaTEa.

Han'm presence may have had greater sffect. Unfortumately, in 1989, a dirc rcad was comstructad
te Parkina Peak, thé next seuntaln to the sowth of the study srea. This grasczly facilicated trams=
port dnto the giseral area and sultiplied enormously chs nusber of pecpls affecting the goats.
Limited data soggest chat mech of the growp silgrated dver Perkina Peak up to 1989, while in later
Fears goacs seemsd Lo anter the aresn from the souchwesc. Again, chese data ara very paor and can
sarve only as a suggestion, bot Lt may be chat the vead and ite concommitant increass 1m mmbers of
prople has coptributed to the herd's decline. OF intereac, fa this regard; In the denalty of the
othar twa wengulates vho inhabie the study aresl sooss (Alces alced) and sule desr {%_d_j._-_u‘_l
hemdonud). During the course of the sowntaln goat study I have kepc records of all sightings of
thess Iwe apecles. The dats are Inconclusiwve, huc indicace & subscsncisl decroase in the desr
population while the soose populacion has apparencly ressined scable. Whather the apparent descreass
in tha nusher of mule dear {s correlaged with weather changes remaing unknewm,

Clearly the dramatic decline in the somcain gost populscion has greacly affected all parts of
the stuwdy. The almost total absence of young age class goats during the pericd 1973-1976 has been
&0 draptic that few inetances of play or Whirling have bedn seen. During 1977 1 plan to visic che
arad In Auguat, tha month of greatest denalty In other yasrs, to make certain that the goats arv mot
wimply arciving In the area lacer chan cthay used to. Soch » possibility seems celacively enlikely,
since che populacion uas so ssall in 1975 vhon che smow cover bad largely salted by July let.
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The analysis of aggressive behavior, sithoagh graatly redocad by Ehe lack of [lls and rhe
reduction of herd size in TEeCanr years doos show some wignificent crends. As wan Eomnd by Hihhs
gt al, (1969}, adule females were ususlly che sggressors. Mosc of thelr aggrossive interactions
wers of the evpe deseribed by Colst as wveapon-threat or present=-threat (Celst 1964}, and of ten
dnvalved anly walking soward another indiwidwal or mlightly levariag the head at anothar individoal.
It La ales apparent from tha daks in Tig. ] that fsmaled ars rarely doslnant avar =ajam, bur shae
when malas axhibit dosicance It Ls waeally toward an adult female. Gelat (1965) found that females
were domimant over males; bot doom not give enooyh datd to sake & cobparison with chis scudy wiihle.
Posmibly sinoe hin soody was condecced late In the fall, during the rocting peciod, there hsd been
a change in dominance status, [ have newer ohserved my herd in Ootscber and Noussber, so T have no
Ldan wvhathar they might change the clear male dominance seon during Ehe epring and swser sonkbbhe.
Sioca females are che aggresscrs 73 peccent of the tims, it may soke pepse that they ave virtually
the anly individeals who pecfors alchar “chasa®™ or "axtress chasa™ actionm, but the result seass
surprising to =2. [ had expected £o ade malé Chases an wiall as fesala Chasen, buc the acctial
sltmation only teinforces the wiew that Ia this herd, ar ladst, fesales are the really aggredssilvae
individoals. The exact relationships betwesn known [ndividusls end betwern diffecent classes of
mdule fesales {(fesales wich kids, females wirh yearlings, and femsles wichoor ypoumg) are being

mmalyzed {wnpmb.) .

Gatme (1784, 1966, 1947) emphasized properly the danger invelved in the peisikive type of
digredalve encounters engaged in by moustaln goats. [o the presant study, fur vas Jislodged Ln &
of 2% instances of Hooking. Altheugh asne of Chede sctload appeared to (A)ure the reciplent, tha
poamitiility of sewere injury was cleacly pressnt. Ducing the 12 years of the study, 13 lojesed
goacE wars smsn. Thres of che dajured individeals wers kids and all appsared to have besn hurt by
bora punctures; all apparencly recoverad. Thare wers dlei four injured two or these=year=old
individumiy who seesed to have bewn hurt im aggresslive encounters. The other Ll gosts were older
fndividiaals and in only thres casss wan Lt reasonably cercsin that the injury was inflicted By
anather geat. Such evidencs adds at least adss Sredence to the {dea chae Fighting in goats ia
ol ten ovart aggression rather than a secles of displaya,

Since aggresaion plays ssch an isporcant role in the formation snd maincemsnce of mowmtain
poat socimties, one would alsosr predicec che presence of a sovessnt like Whirling. This sccion is
almoat gertalnly contralled by & variery of sotivations, [t has been seen in isolated single
individyales, vhers it is difffleult to imagios that aggressicn is isportant, and (5 geoups vhere it
plthar precedad, altermaced wigh, or folloved more clearly agfressive Dohavior, such ap lckimg aod
Chasing. The action ssema at least superficially like leaping seen by Muller-Schuarzs Lo black-
talled dear (fdociileys hemlopis colishjagus) (Huller-Schuares 1908}, the I‘.-hrut Jump Ln bighoem
sheap canadensis) (Geist 1971}, cavortiog in the wildebeest %ﬂn
Lea9), Jumping. turming, twiscing movesents sesn in variows cavimorphe: the degu (Occ
the chee=chos {Octodoncomya gllroiden), the sale dessarz cavy Ilht_i:lm:i- nltni:.'nll.'l. an r.'h-
seal (Fhooa situlinae) (Wiloon and Eleimen 1974), and possibly Like stotting, an exssplified by

GFranc's and Thoppson's gozelles (Cazelis gromci apd G. chospsomil) (Estes I967), Like many of thess
asctions, sesn in 4 wardscy of different mpecies, Whicliag ofcem meebed o ba “pure” play bshaviorTy
that la; there were no connecting aggresalve actlouna. Ita use as an sgpresaive behavior, however.
{a also peasonably cleas, The fact that alngle aduled, single tuo-year-aldi, and slagle yearlings
will spproach apother goat, perfors Hasd Howements or Clrcling, as well as possibly Heokiog amsd
Chaning, and chen Whirling lsads s« to think chat in thosa slcoaclons the Whirl ls largely

ngmrEan Lve.

Tha gquastion chen becomes, why Lnirl (nscesd of performing womg other sors ususel aggressivae
babawior? [ believe chat ths anaver lisa in che Intarprecatiss chae ather anisals give te & Whirl.
If It Is moat aftes sed 48 & play Behavior, or ar lesat 4s a pon-aggresaive behavior [Tables 3 - 71
then the snimal perforsing sach en ection dering an agEresslve sncownter say Sndicate an eshivalence
in frs behavior. The kids and yearlings in Table A who whitled aggressively could not have clrcled
an adule or cwo=ymar=old without beling Isssdiscaly scracked. The sase say apply co older gosce; o
subordinate twa=ysar=old or adule spparencly can vhirl at 3 dominane withowt fear or retributim,

Liccle has been said abpuc che mess Whirling boucs shown in Teble 7. Alchough depails have
bean Loge [fira), i is claar chat in chass Boucs of Whirlisg, meoat of the Whirls are parformed in
wndirected fashion, and that consldering all of the Whirla that have besn seen in 13 years, soot
are pecforsed ln largs groups when many goats Wiirled. Moat of the tisa, the Wilrls dre glven
mder clroumstances where the goats are separated from one another by distances of 8=10=, The fwm
largesc Whirling bhours for which dacs wers noc stored oo film boch ook plact om July 31, 1871. In
the ficet ome, occcurring ax 12106 p.m., the group of 11 individeals had jusc onbeddsd and was coming
down o mceep (13 degress) soow slope. ALL of che gosts whirled, slthough as usual. the Kide end
vaarlinga cendad to whlel sulciple tiszes, while the adults temded o whirl omly ones. Ia most caskes
& goat would run down the slepe, leap Ince the air vhirling, and atop afcer landing. The bahavier
was {mtarmiztent, sach goat vhirling as it neared Ehe Sottom of the alope. Uswally at any gives
sumgnt only dné goat e whirlisg. At 1030 pom. theé goata crossed another snol alope, Ia this case
the wlope helng only aboot 10 degrees, and again [ntermitcently whirled as they ran down the last

goction of cthe slope. As béfore, each goat wan wWell separated C(rom other sesbers of the growup, anmd
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gach appeaced tn waly wnell oo athar goate were wvhirling before It whirled. Thers wvas scse overlap
in the Whirling, but remarkably liztle considering the demsicy of the group (bere, 20 instead of 1)
individuale}. Swech bohavior Lw difficult to copstrue as aggressive in neture, seeming sore like
"contagloun™ play behavisr. Small boucs of Whirling vere apparvescly sesn by Lemcfar [L955),. buc
the deseripblioss do pat provide sore cthan an iadication of what uas happenisg. Maena Whirling bouts
=xy be aoalogous to bighorn sheep hoddies (Gedse 1971).

1f aich babaviors ars play, chey sre apparencly racher difforenc from what has bewn recorded
in other wgulates. dedér (1871) nores cthat adule bighorn shesp play “rarely", but that when chey
g0 tha play temds ©o pceur surly im the day, Jwet after tha sheep have mbadded. This may g sm
incarescing parallal wich goac behavior, since cha longest kid play bouce wears sean ac firsc lighe.
Whirling was alss shagrvad very sarly in the morning (6140 - 5:00 a.m.) which effsacively ruled out
the posadhilicy (which 1 had saciier copnidered) that Whirling wan & seaponss to heawy concentra—
cione of inseccs. %When mesn sarly in the day; the temperature at bese camp warded from =3 = 2
.h‘r--l. coluius, and wan probably simiiar whers cha goats had spont che nighc. Ic is haed o
imagine that wnder thess conditicons the mimsls were bothered by lasects. Estes (1588) also saw
adult wildeboests play rurely. but did soe coworcing (eimilar o Whirling) freguently wien sdulcs
ran svay fvea 8 predater. 1o chis cese cavercing becomas a high imcesmeicy chresc display.

Suth conmectiond hetwesn play bebavior apd sgpredalon or cthreat are probably cossen (Aldis
1975).  Aldis doww oot bellews, hovever, that doalnsnce celativoabips are entablished during play.
buc instead In more “secious™ sitoacione. My dacs are oot complace soowmgh o either sopyport or
oppags this conclusion.

Pfools and Fish (1973) fowsd that in racy 81 percent of all pley sctions vers variations of
adule bahavisr, 1& parcenc vers puraly playful, with ne adule sgquivalence. and J parcent wvers iike
adult behavisrd. Host of ctha adult behaviors ot varlations of adult behaviors were aggresaive in
natire. In sountaln goatas, Clreling amd Hooking appedr 2o be Like adult behavioes (20 petcent],
Baccing, Head Over, Head Under. Jusping, Runoing Away, Momting, sand Whirling sees co be wariants
af adult behavior (70 pefcenc), whils Eing of the Cascle ssems snigue ro play (10 percenc). This
last category is perhaps misleading since King of the Castle (eeen also by Darling 1937, in red
dear] i’ renlly = complex of many behaviors, cosbined ingo one game. Tha geae i@ wniges To kide
and yearlings, but che slesencs saking vp tha gans ace variants om adule behaviat or Sedm not £o
change ad the animal davelopa.

In most sltoacions, somntaln goat play can be carrled out smong twe or more mesbers of the
wams age class, sven 1f one {s smch lorger; and apparenrly scronger, than the other. Si=dlar
situatione have bevn crecordesd In polecacs (Poole 1966) and, as already mentloned, in bighornm sheep
(eeipe 1971). Im thess situntions vhgre individuals of differvent wice are ployimg. the larger
Lndividual gould preasusably ovearpewvar The smallar individual and chus sat in & rachar puTa
aggreasive fashion &a cpposed to playing. As already mofed, variows play actlons may be parformsd
by yeatlings and bida tegethsr, but such play s rare, dod (¢ 1s JiFfleult 5 tell whether the
yuurling im sotivated primarily by aggression or play.

Whatewer the sotivacion for play, It wan sedn on only 30 petcent of the days when che goazs
were obsmrwed, snd cocurred dorimg omly I percenc of the chssrcvation time. Thess figures are for
the group an & vhele, mnd would Be such lover for sany individual snimal. Soch figures see=m low
whan cosparsd to ather specise, Bat moat of the dats are From primates and o =ay not Se at all
comparable. Aldis (1975} specualtes that “advanced species” may play for approximacely 0 - &0
minuteas per doy, bt this figure Ln for mach individual. The possibllicy remailos that the goacwe
play more frequently than the diata indicate, because they may play comsonly very aarly in che day
when chay are usually poc seen. Thers have heen Deo occaeions when [ did waceh chem wery marly in
the day (4:00 = 5:00 a.=.), when theis vere sither 7 or A kide pressne apd oo play cocurred. Thess
data are mot helpful in establishing whether play normalir oocurs hofore sunrise. The obearvacions
vare made primarvily before che cime wvhen che cwo long play bouts (observed on cwo othar dave)
atarcad, Goats may,. than, play more ofcen chan che daca indicaca. Tharte is an indicacien, though,
that play s often ot a slrong meblvation, afnce there wers 30 sccaslons when kids ware within &
fow meters of one asother for two or sore smioutes, and no play dccurted. HNormally the kids are
scacrarsd chroughout the group, ressining relatively closs oo cheir sothers. Ghatever fsccors
drev thea together wers spparently sor socivaced prissrily by play.

tna aspect of play wvhich has not been conmidered im the rolw of sex. Aldis (1973 bellieven
that scunting im not parc of play and char Lt mormally disrupce tha moorth flow of play bshaviar.
Isterruptions in play as briel as oae second which aceur during the traasition Farm other actiona
to sounting. he copalders ss conatitutlng swech & dlicwptlon. Without analyeing file, 1 casnot
bagin to interpret swch short imtervals of time, bok do feel chat mouncing behavior is part of the
normal play sequence. The following excerpr is from sy oorces of Jely 18, 1873, snd shows sm
apparently ssooth craneicion from other play accions o Mouncing. (Farc of che sequence has
already besn included in the snalyois of circling behavioc)
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k54 - Duccing. cthen ona puahes the acher off the rock. Dack wp. Civcle left. SHeck ower bhack,
pushing oachay dowm off rock. Laek wp., Pushéa one on top onts ruse, alscat pushea of f.
Clrcle clockwlse two turms, Heck ower back = pushes down. MHow other does same ching,
so are alcemating poshing esch ocher dosm,. Heck over back, forefooc and shoalders
pushing. Pueshes one downm who did pushing lasr ciss. Coses heck uwp. Clrol counger=
clockwise one turn. Mounting. MButtimg. One pushed down. Each up. Hounted. One who
is sounting simost gecs pushed off. Clrele clockvise twe turms. One puahed dowm. gacw
punhéd down agais 4o tries to climb back wp. While at bottom juempa up at othars, Then
goad afcusd Lo ather alde of rock andagals jusps at other on hind legs. BReck wp. Is
mounted,; One who sounted is pashed off. Clrcle clockeise one and one half turns. One
pushed down: Back wp. Clrcles clockeise two torne. Mowncing. Burcimg. One in
awienrd posicion; ocher has head Secwesn hind legs snd f8 1ifcing off rock. Dows not
r-hti.ll fall. ECirele zlockudine one turn. Ona huge jusp of ! rock landing at leasc L0
foat from bawe. Thes Back .

Emhil-l-t- ara nok very quantitative or emsce, but lesd se to fesl thar Mssnting Is pare of the alay
Foutine.

The mosr cosmplex play sovessnt asen la cercalanly Whicling. Furthersors, Lt (e probably thie
domimane play sccion seen in sdulte, Such "rotational™ sctioms may be presctice for e=ergency
manoeuvers (Aldis 19930, or they sary be praccice for aggressive incerscticha. I Tacher liks
Bakoff's acatemsnt that cesplex play behaviora may be performed becauss they are "pleasurable™
(Bekoff 1976}, Whatever ics moclvacion, Ehirling ls & fasciaating variable aciivity, which cemdlns

enlkmitic.
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