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Abacract: Westhat comditlons be coantal south-central and south-sast Alaska greatly lisic the
smounac of time avallsble for mountaln goat cenmaalog. The lirge drea occuplod by goats nidsi—
plrared uee of asrisl surveys (o determining popolation indices bat such surveys have been
oxtresely varidble In thelr resulce. Goar sccivicy snd locacion withls savailable habitar wi11
influence the sawe with whieh they can be located amd counted; In parcicular, sovesence and
accivicy changs selaced to the onset aml duration of clear veather are an Isporgant coodern.
Heaules of thim scudy indicata that @a clear daym goata tend to comgregate in larger groups,
peve higher (8 thelr ramge, closer to ridgelines and farchar from Créds, use sors s=ooth habicac
including snowbanks sod exhiblt & synchrosiesd sccivity period in the late afternsén. Surveys
conducced in late afcernoon on clear days and tlsed sefflcléently aftér the ceasation of clowdy
and raimy smarhar should provide clome to optioum results.

Mouncaln goat diaceibucion in Alaska im restricced prédomimantly o the south-central and
poutb—edak foaatal raages Wwith sarthern tersind esteadlong laland inte the Wrangell and Talkeetna
Hountalne at just over 627H latitude, The main concentrations are in the wec, rugged coascal
canges which has oecessitated a relisnce on asrial reconnalssance for obraiming populacion indices
over such of the Ttegion. AMlthough asrial goar counts lave been conducced by the Alaska Dupart-
ment of Figh spd dsse since 1959, results have whown great varistion im total susbers and adule-
kid ratios for specific aresap both within and betsoen yesrs, aod compariscn of results is
quastionable, Sumsar asrial goat surveys carried oue by Fish and Came personsel 1a 4 caastal
acutb-adat raglon wlch fined wing alrveraft provided wivén counts which rasged from 30 parcenc
to 97 percent of the total misber cbaerved from a heliceptar {Ballard 1975). S%ince curresc mansge=-
ment im baned an such surveys & more detsliled decerminacion of cheir reliabilicy 1e secencial.
This should isvolve mowledgs of expoceed goar Llocarcion amd segivity whder various veathar con=
dicions aod provide & seasurs of cosparison wich sisultanecus ground sucveys, This paper
addresmes the relacion of gest group size, sctivity and habitast preferencd co weaather copdition.

Pant ohaervations on goacs have produced commsnts on typilcal daily sornlog and svening
feeding periods snd suggescing thess da the bese cisss for comducting servey dounts (Casebesr
gk al- 1930, Merriss 196%). Chaduick (1973) suggested that lace afceynoon-evening vas the Sest
time for comsualig wince Fewding sotivities were more symchénous ot that time, Wich caspect za
weather, it haw bgen chesrved thac goate tend to lacTeaas actlvity and amecgs ants open alopes
for fesding i=sediacely Pfollewing a scorm which had caused them to seek shelter (Caissbesr b al.
1950, Drandvorg 1955, Chadwiek L9710. Prolonged wars, newny weatbir Le charactarlieed by & rettedt
to whaded areas (foreat) or to snowbanks (Brandborg 19550, both habitats which tend o conceal
goati,  Inclement weathar Induces {rregularities in the timing of oormal activicy paccarns
(Bramdborg 1955} smd may result in significant movemenca. For exasple, slchough Cisin (1853)
states that susmer movessncs are lircles sffecced Ly weather he gqualifies this with the cose of
devara arorss which preciplrace soves (o leevard slopes and often te the upper frimges of feraac.

Coastal pouth=-sast Alamks prasentcs 3 ponsvhat SLffareat situstlon Ehan escounteral ls =3at
of cthe scudise cited above becauss Tha ragion has cyplcally inclement weather. Hoeosce, Leregu=
laritiss in goat activity patberns might best describe Chose changes Loduced by the shore claar
apells. Thia sovessnis, activity and hobiktat changes telated co che onmat of clesc weacher and
scceptable smirvey conditionm are an isporcant coscere in che souch-sasc.
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of Alaska with Ehe cooperating ngerey bere Being the Alanka Deparcsant of Fiah and Came. Lagis-
cical apnd other supporc has been willingly lec by tha Deparcment's rveglonal office im Juneauw and
much help i gracefally ocknowvisdged.



The atudy aves ia located Ln south-east Alaska, 38° 30'N, 134%15°W, 25 im northwesc of
Junesu; Goastal rangea in the wicinity wary In hedght from 2500 = souncaims wicthin the huge Lce=
flolde bordering Bricish Colusbis (o sore comson 1300 m zo 2104 = peaks nearer the cosst. Tree-
Lina in the regios, charsccerised by sproce {(Fices sitchensis) end hemiock (T H
forest Incersperssd with thichets of alder Ha.lnn! EE.HH-]I iu genarally abour =, Serob and
krummolte occapiopnlly approach $00 = and precipicwcus cliffs vircually devold of cres grovech
sccatinen spam cthe drep [n! alpise o mea-level. The atudy ares s 4 ralacively diperates alplne
tone of approxisately 40 km” dosinated by Stroller White Moustaln (1570 ml, Bousded to the oorth
and sant by glaciecs and lce-flelds, the study area slopes west wnd south inco foresced lowlands
miong tbe inland waterways of lower Lynn Cananl (Fig. 13.

HETHOOE

The gtudy took place during the mopchs Juse chreugh Auguse, L1978, Daca comaise of 2,021
poinc-in-tisa obearvations on gOAE Erowps taken at 15 min. inctervala and catagorieed am fo eleva=
tion, topearaphy, alops exposurs, elops angle, snow cover la viefnity, baslc vegetatlon type,
group compoalblon and Lodividual scilvity. As msiisata of distance from oeacesc tidgeline and thac
to Eresaline was recorded for esch group. Eesther informacion sas recorded nr lssse every fus hours
while animals were under obasrvatios asd Inclisled alc cemperaturs, oind speed amed direceion,
humidicy, cloud cover amd precipication type and rate, MHajor seather changes (defined belowl were
nlso recorded as time since lapt such change in cenjonecion with cha 15 =in. sbsarvaticns.

About nine k=" of tha study arsa included tervain which could be sbsarved saslly glven good
vialbhility. Family groups césprlael primsacily of sdult females, kide and juvenlles were the
pradeslsint subjects of observacion. These totalled between 30 and 33 anisels of che approximately
70 goats inkabdtaring che sacire study aces.

A group wse defined ag an ndividusl or sggregation of gonta 100 = o more from the nearest
other individeal or aggregaciosn. The cers group obsarvatien refers Co oneé point-In-itime recordimg
of dats on a particular greup: (adividual shasrvacisns refer to recovids on each Individies] =ode
during a growp obgervatien. Graphical presentacions below are ordinated in terms of chese Dndi-
Widual or group ohasrvatioms. Major wveabher Eypes were aspatabed as: clear, 0-30 percenc clowd
eawar: parily=cloudy, 51=95 perceot cloed cover; and cloudy, $6=100 percent clowd cover, fog aml
radin {ncluded, Wiomtber types wers divided into res perisda; less chan or equal ta 3 he and
greacar than 5 br from che iniciscion af a parcicelsr cype. Unless cthervise specifivd. observa=
tlons during the trandicion period of 5 hr are not imcloded in saleoiaticos perraiming o a
parcieular weather type,

RESCLITS

Weather types and the percent of obhwervatfcoms =made within' che= were discribuced as ahewun In
Table 1. Hote the telatively small percentage of claar weathsr over che susser. PFartly eloudy
conditions ara even less frequenc ledicacing their existence ag & rather short transition scags.
Conveccional afverncon cloudiness and chupder storms characteriscic of comcimencal sounbaina are
generally lagking bure where the coptrolling influssces are cylonie weather pactérns from Ehe
ouvgan with rather abrupt changes bacween cleAr and atormy condifions,

Tabie 1. Percent dictrihotion aof ssather Cypes aver the study pericd and wichin che riss

samp Lad.
Mwather Seudy time Span Ohearvation Mumber of "Group
Typa 1Y Jume=21 Kag, Time Span Obksarvaciona™
Cluar ] 1% ii
Parely Cloudy i3  F 12
Clowdy = =5 2h

bdornal accivicy patrerns are seeewhat different under the various westher cypss. Thess
pattorne are displayed In Fig, I where sccivity is reflecced inm & running averages of sccive anisals
summgd for hour incervale. Active animale are an chedr feot and may be feeding, standing, walbing.
muraing or playing. Tha grapha Inscluds all imdividusl shasrvatlions Ls sach weallwmr type ansuEling
that the animils react sare vapldly to weather change {n chelr accivity chan, say In thelr group
sles, hableat of elevation locts.
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Centidunce limien (F=.05) have bewn established for at lesst two points on the graph (Fig, 1)
in aach veathar tvpa £ ﬂm.l.il 2 na=pla of variacism wvichin che dace. Seoaus of Eroup symehrony
in the acciviey of woata sarial correlations bebuesn the Activity obsérvations #xist and direct
palnt B8 pOLAE compAriadng batwvesn esther Cvped ould nof be sdtremsly ssaninglul. The confldsice
limlts provide an spprosisscion of the cenge io variance for all hours of the day aod persits sooe
comparison. The sost significanr differences betwesn weacher types in dadly scecivicy paccern are
in the peaks during mid oo lace morning and lace afcerncon. A lare afcernoon (1%0d=-20400 hrd
pctivity peak im clesr weather fs evident am in an sarlier (1700=-1800 hr) boc less prooousced
peak durlng eloudy weather., & nid to lote sorning active period is demonstrable, zhu'h appearing
sucsassively lster in partly clowdy and cloudy than Ln slear weacher.

Thers say e differenced lo Sotal daily active fims under thi various wsather condiciond.
Through the howrs 0800-2400 animals were owerall less sctive in cloedy and raloy weather (31 pae-
cont active) apd clmer sexther (56 peccent active) with eccivity during partly clomdy conditionm
baing greatest (Gl percent sccive).

Grovps ranged In mmber (ros | to 30 individuvals, Croup size, an exhiblied by the meon of
all group obwervacions wap {.0: Table I ouclines means, sasple aizes apd acandard errora for
group mize relacive co the weather typas. The =ain for partly clowdy condicions ia incermediace
and mot significantly different from clasr or cloody weather redpoctively (e=1.35, P> .1z p=5l.
P*.5), However, 4 differooce In seans betvesi clear emd cloody condicions ls evidime (e=2.11.
P*.03) Indicating that broups are larger on clesr days.

Table 1. droup sise under che different weather types

Claar Partly Cloudy Elaudy
Mean Croup Glee 1.4 &8 LA
Gample Siza {(Croupm) a=ldl ‘o2 o=y
Srmmdard Error =31 < «Ad

Use of dlEfscrent elevation sonem during the vacioon weatbar cypes is displayed ia Fig. 3;
purcunt of group cbaervations is thar wichin s specific westher type. Oifferencial use or
aeleccion of slevacion is very avident ender the different weather regimes ((3=3a8,F < . 003),
Coneral wlevacion use wap between 730 m and 1300 = vith virtually ne use below 730 & recorded
Bece. Under partly cloudy copditions (3 hrl goats ars Telativaly high o che alsped, mors
closaly spproximacicg che distribucion undar clear wveschar. The indication fa that a motable
movasant To higher alavacions sceura following eléaring Weather.

Encw lindge of dlstribotlond |l changes s elevatlon use under different weather regioed Lo
Isportant for planming amd assessing surveys buc general applicabilicy may be sosevhat listted
dus o effeccs of ocher hahivar parssecers on elevation range even at che same laticude, The
recarding of group disvances from treeline and ridgeline vas [nitiaced In an acrcespe to provida
4 more common bawiy for cosparimg or cosbining sicicedimally relaced Imformacion with othar arsas.
DLfferences goat diwtribacisn relacive to Tidgelina are evident undér thes various u.g:l."
conditions (N%=137,P -.003) as are wse discriburion differences relative to treelipe (X =280,F<003),
Usw of alevaciocow sbose [h0 w (Fig. ¥) virteally all of which iw within 130 m of ridgeline in
the study srem, indicates iscreamed ume of ridgetop aress on clear days. Dilstance froa ridgelinem
(Fig, 4) mieo indicaces una of Tidgecop zonsd an clear days. altheueh che ridgeline data does noc
reflact am dtrangly tha alevatloh changes related b6 ewather as does Lhe dlatance from treelines
data (Figs 4)s This variation was probably effected by lateral sovenent of the goats toward che
dower end of & vatershed, Eha beingliog them in cloudy wasther somewhat closer to che descoesding
cidgwlios without greatly changing che discance to treelise. Ridgelins slevaciom is generally
more variable than treelins:. Distonce from ridgeline inforsacion wvould probably provwide o racher
equivocal cospariscon bocwaen aress of very different topography. Srill ic i evidest chac thara
i -h:ltnlﬂmz movement bringing goate close to ridgeline and farthar from tresline ln clear
‘Wi Lhar .

Phynical habitat selection im evidenc fﬂ"-l!-.r €. 008) under che varfous woather conditions
recorded (Flg. 3). Goacs use seooth slopes amd snovbanks more during clear weather than during
cloudy weather. Use distribution of slope expopure wan differint (X*=243,P < .005) accerding to
wvaather type, Westerly aspecta were praforved over southarly aspects in clesver weathar, The
overall uee of slope axposure during this susmer scody period (s ahown in Pig. 6. In geoacal ic
caflackn cha lay of the land, slopimg ©o the wedt anil south with peaks in the other directions
abecsing Gigh lcefialds and placiars, thus limitieg avallable terrain to the sasc and porch.
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The resulis are seechar sice yescriccive aml i1l requirs a cesc of chedr applicabilicy co
other areas of goat habitat In the reglom. They suggest thot In clear weather goate of coantal
Alsaks congregate In larger groups, use fems rugged correin and move Bigher, sway fro= creew and
paarar to ridgelines. OCoata ate alss mare acczive im che late afcernoen during clesr veathar cham
ander sny other weather conditlons or abt any other time. Surveys conducted during late afternoon
in clear seather wbould provide optlss results. Helors susvering, at least 3=10 howrs should
follow the indtiation of clesaring weather to allow for goat sovemsnts to habhdtac cypical of clear
Wt her .

Thara are dravbacks to sir survering oo sueny days i goat habitat. The peromg light contrast
betusan sunny and shaded slopes im late afterncen i JLfficxile £o adfult to in ssarching for goata.
Mid—day conditions pravide mare aven Light but there is strong glare from che snbwfislds and goats
will he less active. Therd hive béss suggestions that partly clouwdy or clowdy weathsr with the
clonds high and pob obstreceing vinlbility may provide gowd conditions for locatlng goats in @
survey (Ballard 197%). Such o pommibilicy deserves further investigation in light of evidence
thar goscs are sore aecive chrough che day vnder parcly clowdy condicions and wich close o foll
elopl cover light sonteast would sob be 4 probles in sesrehing for goaca, Thers ahould acill,
though, be & sabstantial (3=10 hr) wait following cessation of prolomged clowdy and especially
rain or mcorm copditions before murveying s bapun. The aveilability of such high clowd condicions
will deterzine ica usefulness.

Floally, in detersliolng survey sccurscy L I deslrable amd should be [eanible to derive,
through comparative sleultonevis growsd and astlial coents, a statistically sccoptable accurscy

for aerial surveys under a parcicular range of conditions such that a few pesrly replicace councs
wold provide & pood sscisace of susbers sad adulc=kid rarios in eslecced Crend decsrsiparion areas.
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