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Abstracks Thrde aspects of sountals goar resesrdh vere suimined: the asount of (aformaticn
avallable, temencch priocitlew; ond the relevance of current research o peicelved ressasch neels.
Examimacion of o comsprehemaive goar bibliography revealed that approximmcely &80 = T0 sciencific
papers have batan publ ished sines 1910, The rare of poblfeation fa incressing rapidly so char mors
information In heconing savailable o asgier wildlife sansgere. REessarch priovicies wers sssaased
Ehrough & quentionnaire sorvey that listed potentinl topice, Bawed on & wemple of I8 repliss, the
top chree Temsarch needs wore developmeng of inventory cechmigues, mssssssent of cthe [mpact of
hunting on population dimamics, and development of sethods To predicr earcying capacilty. Srudiss
on econosle valuatlon, and user attitudeés and preferences were ranked the loveat, Twelve ather
toplce tecalwed lntersedlate rankings. Statistical analysis shied that Ehe questlonfalre
respondonin spplied essencially similar criceris (P0.001} io tanking che ressscch toplow.
Hewovar, chis ser of ronks was nor sisllar to the priorlcicsa sssessed from the avhject maccer of
papers presgnted at chie syeposies (F20.05), Rscossemlations for fugure research ircluded:
direccing resesrch effort o pricricy copice, emphesizing experimental werpus descripcive projects,
ieproving cessunicacions becvesn researchard and sanagers, holding bi-senual sooncain goat work-
abopd, and definiog sansgement objectivea clearly mo that the tols of ressarch becomaa clatifisd
and mere ef fective,

The concerns of this paper ares 1. How much technical informtion on smetain goat is avail-
asle to aseist wildlife managers? 1. Uhat are reseavch prioricies for mountain goat am seen By
rapgarchers and managers? 3. I8 prasent cesearch relaced co chase ressdrch priovitiss’ Rased am
conniderntion of cheas conparna, reécosmendationa will be offersd that hopefully will ald Futurs
ressarch and sanagesent

Hoonrain goats (Oressnos ssericanus} are probably che least underscood of all the ¥orth
hswricsn ungulnces, Ssveral reapons are respondible for chis desrch of kmouledge: the apeciss
eypleally inhabita terrain chae ia previpltous end {nacceswible, thes posimg Logiscical probiesa
for resenrchers and managers: it is wvidely dispereed, making scody difficule; and, ocher big goms
specien have usually had a higher pricricy chan sountaim goats. Conmequently, litzle Tiae or
sonay remdined for mountain goats after che meeda of higher priority speclies wers met. Alno,
i tafn ﬂ“;' were posalbly thought safe (rom over=hmting due to thelr insccessible habitat
(Fomter LYTH).

fflwven che lack of informarfon on sountsin goscs; (v i= nof surprising that the spesiss sos
sanaged hy principles hased on experiencs and knowledge derived from other usgulates. This
limited manayement options prematorely end may prove éo be bislogically wnpound, The fellowiag
pospibilicies vere largely overlooked: chat goats have very lov prodectivicy: that thay have a
social seruccure that is parcicularly sessitive to hemcing; and chac humeing mortalicy is addicive
rachar cham compERIATOTY.

THin symposdiis Ls o cangible mami{fentation of growing concern abaut the adequacy of sountain
Boat sanagesent. [t 18 the Flrat such séeflik, (Hountaln gosats acre probably che lasc of the his
gass apeciew Lo have this distinciion.) Presmmably, the sysponiun's objecrive L8 Eo encoyraus
butter mamagemont of mowncadn goac. Tr fa & lewdahle Targer, but the ke guestion shout this goal
in "botcer mamagesenr for whac!”., Obvicusly, seals will vary according o geography wmd crEamiza-
tion, bur ic &8 =y (epression that sost agencies lock swplisit manage=est goals for =ounctadn =oat,
Licking these goals, it s diffiecle to clearly define whae ressarch nesda to be done for Bekter
moungaln geat msnagesent.  Thus in the sanagesene process of forsulating policies asd dofining
ghjesciven, gaps Aand probless cam be {dencified thar prévent of restrier sorceasinl attafoment of
these objeceives. Hridgiog gaps and solving prohless often requites o varfety of mceions that
involves research, sdminisrracion, peblile sduvcacion, ege. The key polse Ie Eo '!l-'ll-l-‘l-'l' idene il
whar sepecrs are best suirted o the abiligies snd pkills of ressareh.
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Heating furure meeds im0 difflcule challenge. Predictisng che future i dodgy at bewt, bur
pradiceion bocomaa more difficuls without a {ramsverk of obisccives. Without a framevork,
evaluation la problematic and progress hard to rsalizs. Thia avepoaium will probably auccesd in
ldmtifying cesentch mewds for pressnt sanagesent but will fare less succeaafully 16 [dentifyiag
futura naads.

[ wish to scknouledge the assiscance of all biclogiscs who sneversd the guestlonnaire. Alsa,
sppreclacion Im extended o L, Friis, wvho prepared Figures I gnd 3, and to Par Cooll who types Che
final manuscript.

METHORE
Availlapilicy of Informmtion

To ba avallahle, information showld be published in recopnized journals or obraimable as
theses from university libraries. To assess the cape-of-aocess to these types of docupencs |
gged & hikliography compiled by Foster (1977) as my data hase. From it, [ noted the doce of
publizacion enly of fournal arzicles or chesas vith che words souncain goat appearing in the
title, The nesbera of arcicien were plotced By Een-year Lncarvals to indicare the mmbaras of
artleles an well an the rate of publicacion,

Research Heeds o Future Hanagesent

Hy agprosch po define resparch needs waa chrough 8 guestionnaive survey. & fors lecrer was
muiled to all persons prasenting papers in this dymposivm, to sost regional wildiife binlocegisre
in Alaska and BSricish Columbin, and o a e orher individuals fnvelwed in wildlife romsarch,
protecscion and sanagesent of sountain goata. The lecter rogquesated Inforsation régarding affilis-
tion, mature of fob responsibiiiey. and asbed sespandents ta priorisge L7 fessarch toples that
covered a hroad feage of sobject sstter {Flg. 11, Geoetal cesacks and comments wers also
soliciced.

Hathodn of complering the List of toples waried. To some cases, #ll were prioriced vhile inm
ather capes only sose of the toples were tanked. 1In some cases, copics vers nusbered meguencially
from | = 17 but im other cases, all topics wvers ranked oning e abbreviaced acale such am 1 - 7,
Hany claw resulted. Such a variable daca base would ha difftcule to analyie without some ETAna-
formation. I made che follewing alterations for the subwsquent snalyain, Where all toplcs wers
priorimed with 4 scale of lésa thaw 1 - 17, and therefors had tled evaluations, each zled scors
was apsigned the average of the ranks they would hawe been assigned had po cima occurred
[(A1egnl 19583 . WMhere rankiog of topies wan incomplete, ! aasused 211 usranked subjects were &led
at a rank one lower than the lowsst ooe Ldeced. Thens "tied" ranks were then trested aw describod
abova, For example, if pnly seesn toplow wers romked from 1 = 7, then i mssizned ail che unramiced
goples with a value of (A & 9= (., & 1§ & 17}/ 10 sr 12,5, Having dons chim, [ wvam able to
axaming the copcordance of rankings Betusdn agenciéd, Betwesn Job categories anid berwesn orpaniza=
cional levala.

iE s Isportant to recognlse the lisltations of this approsch to asssssing ressatch prior=
liiem. Firse, most topice were {nter=related sod thus cied rankings were | ikely socouraged. 1
cried ro reduce chis probles by acrssalng char the ssphasis of the topic should be ranked,
$ecamd, =y List delined the universe for reoking, Owission of important toplcs could sericusly
reducy the valos of a renking swercise. 1§ avolded chis diffLcuizy by asking For othar fogics to
be Listed, and by ssphasising ln the vesulets chat shey sware applicakle enly fa fhe list cirdu—
faged, Third, verking of the toplce =ay have caussd confumion, miaundaratanding ar both,
Semancic problesa of chis nacure are & faot of life, Ideally, such & ranking should ba followed
ap WiEh personal Intervieda for percepelom chocks bt this was fspraccical.

The Kendall caelficisnt of concordance (W} wam the scaciscical rochnigus waed to aneean the
degree of sasociation betwesn ranks provided by rhe respondsncs. The procedurs (B sumssarised
brimfiy by Siegal (1956 2393):

I, Lot § = nusher of copice to be ranked, and ler & = nusbor of judges (Biclogiaca) asaigning
ranks, Arcangs obwerved vonks in & K x ¥ rable.

2, For esch topic, determing the aum of ranks assimoed by the & Jodees (R1),

1. Determine the mean of RY. Espréss each R as & devistion From that sesn. Sguare these dev|s-
tlons, and sum them e obials 9. 5

4. Compute the value of W using the formola: @ = &/ 0.081 £ (7 = %)

5. To determine. Lf ¥ 1 sigmificancly differenr from sers, calculave o value of chi=sguared uninp
the formmla: T -k (H=1) W, and test for significence wich df = ¥ =1,

This coefficient costa the degree of pireement sronget blologists {n raskine the foples.
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f. Work aceal Unlvecalty atate/pravincaltarricory
fedecal private park
other If:nll.l:lf;r!

2. Job vesponsibility le mainly: Resssrch mgnagemant ________
administration I6E _  enforcessnt
ochar (wpecify)

3. Hank the follewing tople areas Lo order &of your percelved priecisy
for research on goats:
To soms extent, scma of chess coplcs are Inter-related = they
resresent diffgrent emphasis om common phonensis, T {2 s chess

type of esphased that aheuld bs pricrized.

looic

1, Impact oaf hwariag on population dynexics

2. Tmpact of sucess on goacs

1. Nabitat weilizaciom (descripeive)

&, Social Bakavieur

3. Impact of forssccy/mining/setclssenc//hydro

b. leportance of parasites and dissase on produstivicy

7. NMesmites partitlonisgt nlche charsstsrisacion

B. MResourca partitloning: habltat selestlon

4. Nome range {role of tceditiond, migration, asd mevements

1%, GCemsral scological sudies

il. Mechods for pradiccing ecarrying capaclicy

i2. Eeonomie walue {hunting gl other usas)

iJ. Usar atcitudes apd prefervances

14, Nazritien

15. Significancs of sinsral I:lil'.'lu_

I6. DBavalopmsnta af Leventary Eschalques

17. Dovelopsect ol populdtien/habitat slsulation madels

iN, ocher toplca
Enasgh ressarch slready, applicacion oseded

T B

Oo you have othar cemarks related o resaafch manda T

Pigura 1. The quastioenairs yoed to assses priovicies for somntain
goat ressarch.
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Omew thin 1iat of prioricies wasm prepaved, [ cospared Lt wich che frequency of occurcencs of
topics at thin gy=posles.  The moar freguemt copics vere mssumed 0 have the highest Fank. The
areement between Soch testa was examined ualng che Spearman pasnk sorrelacion coefficlent, g,
with che sull Bypothesls thae the evo seta of ranking vere 26t posicively spsoctiaced {Siegal 19544
NE=-2173}-.

EERULTS AND DISCOSSTON
Avatlabilicy of Informsstion

Liccle poblished inforsatisn is svalisble on oountain goats, assuming the dapa-base uan
cospiece (Fig. I}, Gisce 1910, only &% papara and théses have Bein publiaked sn =ountaln goete,
This repremancs wpprosisacely 108 of all articlen liaced by Foster (1977). The nusber is somevhac
inflaced an many actlcles wors derlved [rob thesds, Bobh wers included in =y eally. Coaveraaly,
many useful arcicles did noc bawve che words “mountain goat™ In the cltle and so were omitted 5
oy search of Fosrer's bikl I.-u-;'r.':.Phr, On balwnce, while the nusher of publications dealing with
goacs Le probably mora than &4, the fact resaine thac the published licerarurs an sountain goacs
i BCaRIY.

The rate of publicacion ia increasing vapidly (Fig. 2). During che 1900-191% decode only one
paper was piblished on goats, 8y 1960 - &9, this Flgure was 16, and the projected nusber for
1980 = 849 ls about &5 publications.

frioricies of Ressarch Toplcs

The data base from the malled questionmilre was 3]l repliss, The responses wvers widely dls=
tribuged with respezt to geographic ares, scromply veighced to state and proviocial agencies, and
evenly divided Betvasn vesearchers and sanagers (Table 1), To have a becter balance of opinions,
it would have been desivablé to hawe larger samples from managers in Idaho, Montana and Wamhimgzon.

Tabla L, Saures of replies E6 ressarch guestiosnairTa, by geographis ares,. job funcelpn,
atid organieational alfiliatioa,

Caographic Disgribution by fusction snd affillatien Total by
ared by lumigion by affillarion grographic
L res.  admin, state  fod, uniw. aten (X}
Alagka 5 3 2 9 1 - 10 { 321
Albarca d 3 - ] i 1 3 { 1)
Bricinh Golushis ) i = 7 — 1 B 263
tdabo - H - 1 - - 1{ m
Honpans 1 3 - i = 1 & f 13E)
Hauh inaton I ¥ - 1 1 2 & [ 10T)
Tukan 1 - - 1 - - 14 3m
TOTAL 17 14 2 5 1 5 13 {1001)
(52 4z 3} (ThE 9z 153

Analyals of priovicies showed a highly significane (PO0.001) degree of concordance (Five
raipanidents did nal rank foplea, o H = J8), This can be (Btdrpreted as sedning that the respon-
dents were applying essentially the same set of criteris In rapking rhe ressarch toples (Simeal
19561 . As Sfegal (1956: IM8) emphasizes, howsver, this doss not sean that the rankings recordsd
are correce, For sxzsmple, the bislogiste could be uglng the "wrong" ser of ordering sriteria. In
the abmance of & “mors objectrive" mer of prioricdes, the rankimgs based on the sum of Ladividasl
rankca in prabably the beatr satimate of the “cres' order. The teat of the correctosas of rhiss
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af scuntals goacs, LP10-1989.
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Flgure 3. Prioricies for souncain goat ressorch as assessed
by 28 biologista in sorchusacers Norrh Geerios.
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prioriviea will Ba in che thruse of fuurs cessarch and whather or NOL cOMCOBPOTArY MAMSpeROOL
problems are solved, Hevercthelesa, considecring the diveras affiliations and responsibilicies of
the parcicipating binlaglata, the degree ol dgreesent s Fesathable.

The relacive imporrence of coplcs s {llrerreced in Fig. 3. The highesr resssrch prioricy
was clancly Por inventory cechnlques (Fig, 3). This nesd was expressed boch by ressarchers and
managers, This a developsental topic char represencs & = jor ispedisent to further scrivicy, beth
In research end sanagessnc. Seccesnful invencoriss require an sppreciscien of 2 specias’ Bioloay
bafore a sultable sampling schese can be devised. Also there Ln a need to esgablish accepcabla
eriteria Tor precialon and accuracy. Thess eriteria depend upon the objectives stated for manage-
mank, and upen the iypes of {aventory needed co seet chess oblectiviw. For mxample, are
foventorles needed sowt for cotdl herd mize, sex racio ot prodeccivicy estimares? Is che sane
Incumsicy of Inwenrocy reqguired for all reglous of & arace or province! Thess guescions ave fol
s muich ones requiring rossarch as osms requiring grescer support for mspagemsnt programs .

Tha research tople that renked second was tha ispacc of humting on populacion dynamica.
Sinca sapagers locked ralisble investary techniques, chasges in mountain goat populations often
wenk wndetectod. Also Inadequite Loveatoriss an ses and age ratlos were lasenaltlve to chandes in
foag heds, The ressarch need was well expreseed an ¢ "The overvhel=ing aeed in goot research
munt deal with thalr widespread declines and the controversy over goac's abilicy co suscain a
hinter harvest {nmaoy areas." (F. J. Singer, pers, cosm,.), Sufficient inforsarion exiars o
desonareats che low productivicy of this species, Goats obwlously require sore careful herd
management tham do wpecies wuch ap moowe snd Seer. Even sore o since ic i3 parciculsrly diffi-
cult o regulate harvest of young or females only through specific saasons. Femals—oaly asasond
Ln sputhesstera British Colusbis were of limiced awcceas (R, Demarchi, pers, coms.}). LE aeoss
that the probles Ia naf so mech vhat the seatalnables haresat should be (aleboash rthis does reguleas
cengarchl , but rather how o menage the discributlon and dushers of husters fnto speciliic arcas
at mpecific timew within the limitw of current budgets, and managesent areas char are (oo large to
be effeccive. The main wolurion o the probles (& sore sdsiniscracive than investigsrive,

A ascond aupect of hmeing ispiogs (8 sore clearly @ resserch foplel Uy moncing sdditive or
cumpensabory mptaliey? Koek (1976 and thias saysposium) belleves that Le la additive., In a
spec len with characteristlcally low prodectivity, sssusptlons regerding sortallty have greal
nipndf irance.

The third ssac fsporcant tople was developing asthods o predicy rerrying capscity, This
tople haw obviows application o both mative and introdured sountain goats. One commme offered
vas "We rorally Iazk any seams of relaciog pepulacions co habitac cspacity == mavbe thim approach
ia nat completely practical with mountain goats.™ The concept of carrying capacity has Incrigued
and puzaled bilologises for decades. For dossscicaced herbivares, range carrying capacity la
delined as: “the saxism ousbecs which can graze eoch year on & given area of tange, for =
specific mnumber of deys, wichour indocing a dowmsard trend in forage produceion, forags qualicy or
il " (Sroddary amal Smith 193%: 171}, Thie definivion snd most that are offersd for wild ani=
mala relaged co food supply (Eduvards and Foule 1953). That carrying capecity is decersined by
food wupply im an wntested assusprion for mouscais goat. Even Lf food were limicisg, we 40 not
umow wvhar aspect of food aupply in in shorcese supply — amoune, protein, energy, selenius, sce,
A combination af conteolled laboracory atudies and sfudies of {acroduced hords offer prospecen of
gaining inaight taco Lismiting factors. Gisllar o developing {eventory technigues, devising
methads to anpess carcylag copaciey require a basic understending of hey aspects af che apecies
hiology before usefiul ways cam be developed.

The next four ropice ranked approxisacely the samp: home range, =igration and sovessnts]
impacts of forestry, mining, setclement, and Bydroeleceric developsents; hobicsr urildizaciong and
iepace of accesy (Fig. J). These topice are inver-relaced mince asvessing i=paces regquirss base-
line inforsation am Mabitac wse, Sovemsnts and sigrations. For moat developments, little "befare™
eype of daca exists #o that noat assedcments are made after the fact. In some cases, such As Ehe
Atfuat fon described by Pendergast in chia ayspeaiem, the changas 1a goat sushers are so dramatic
that even scanty baselloe data are sufflclent to demoostrate declines. Oenerally, showing that
declines occor im a relatively scraighcforvnrd sacoer .

Ehy they asocur e ubdedidsd zince the pamadible cauten have not Been lsslated Adéquately.
Thitee cossanly fuggesbed effécks of redcurcs developmedts arai  logs of hableat, Lneveased kil
Ehraugh (saroved acoesd, and deasrtiom throwgh disturbamcs and payehologleal steens, This letter
factor in Important for boch non-consuspElve &nd consumpt {ve omee of soumteln goats. Tn smumoal
canes, losses of hobitat may be large enoagh to reduce range supply afgnificantly. However, this
s probably not troe In momt cases and, In facc, cartain limited coses of scrip mining may creste
sacaps cerrain (Pendergasc snd Bindermagel, this symposiim). The laccer owo sffeczm of lepact are
more difficale to disencangls aml Lt 49 oaly throwgh appreopriately designed experiments thag the
EormEst ansver will ba obialned.
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The ment six topics vere ramked as of Entersediate impovtamce (Fig. 3J. In subiect =acter
they wers concerned wicth resource partivioming, socinl dahavieur, nutricdon and develeopmante of
aimulacion modaln.

Four topics ranked low in priscity. In decreaning order, they were: Isportance of paramites
and dissame in productivity, significance of mineral licks, wser atcicwdes and preferences, snd
sconnzic walos (Fig. 3). The low rank of the lagcer owo wubjeces is surprising wince chay coorin-
wally arise in disccesions o8 ssnegepent objectives snd resource prade-offs. Perhaps these (tees
ware conaidersd more in nesd of applicsvion rachar chon 4n meed of further resamrch. Cercalsly,
usEr SUrveYs sre srandsrd tools of maTker management, bHut avaluating 4 DOA-SATHET TeBOUTCE SOh—
tinues £¢ pese & resaarch challengs.

The fallowing toplem were almo suggested by respondenta:
1. TFarssitola and virnl diseasen
. Intra-specific competition with ather ungnlares
Y. Tochnigeew for live=crapping aocd handling
&, Beproduccive porencial and sureival
5. Effects amid level of predation (3 times)
&, idemtificacion of a mamagesdle uniz: herd or Babicac bamim
7. Canaral 1if& history
8. Dynamics of fnvasions (cransplanca)
%. Influence of whathor on reproduckion and snrrival

Thess mugpestions were not ranied sipce they vers nor gvaillsble o everveone for sssessment.
They fevsaled one shorccoming of questionnaire gurveys pointed our in che Methodm, thar is,
pmitting major wwbjects fmn the topicw. For exseple, oo cicies wers listed chat relaced oo
competition, predocion or babaviour of crammplants. Thass omissdons reflect oy provincial Sias
aince in Bricish Colusbis, we appesr fo have liccle probless with compefition or predation, and
are nat tranaplancing moumtaln gears.

Hwaful cosseniw were of fared on research and 1ts mpplicarion o mnagessnr. Soss hlologiscs
felr thar whila sore ressarch in nesdod, we should concenrrsce sore on the application of resples,
Batter arrespicn 0 publish comspleted ressarch and other commmication methods, One bioiogist feln
that the resl problem wne people managesont, and that we should uee kmoviedpes gainsd cheough
ressarch o Infjeesce policical wnd public accitudes.

Current Eswsarch and Nessarch Hesds

Evaluacing the agréesent 1N geloritles hitwesn Fesaacch needs and papers st this syssoeium
wad diffleult. Eoss papors were Toviews cather than reports of ressarch projeces. Others wera
cosprelmalive and dealt with many of che topice Iimced om che goestionmeire. Scill orhere cresced
the guestiommalre toples peripherally rather than sz the msin chess. For thees reasone, | counted
spes papers for more than one peple &F they tréated the topices in decall,

Bearing I mimd the above gualificacion, 1t was nomechalean aurprising to find chat ohe null
hypothesin of oo correlscion wes not refected (ry = 0.3, 4f — I3, rabulated ry at 0,05 Level =
F.512 In table P of Sdegal (I956: I84). IF the wysposiom copics accurarely reflecrod oo=going
research and sy classificarion of thelr toplées is reprefsentative, then [t appeacs that ressarch s
fal directed acentding ta the prioricles of the guestionnaire respondencs.

Dhviconly, redireccing ressarch on the baals of this single, simple tewt iw emoise, Yer it
doss suggesr chor fish snd wildlife agencies and parks should cavefully re-smamine chelr ressarch
prograzs with respect fo msnagesent nesds.

RECOMMENDAT TONE

L. Direst ressarch bosarda PriATilY tapleosm,

2. Direct reaearoh avay fros primavily descelprive prolects to ewperisental approaches.

1. Redues the lag betwern teseacch cesults and mmnagesent spplicacion hy isprovisg comsunisstiom
and by publishing resules promprly.

4. RAessarchers shouwld fncerprer thelir findings more :hu-rmm;r.

5. Hold regular soentain goat workshops at two year intervals, poswibly in confumecion with ohe
Worthern Wild Sheep Workshop.

fi. Define ohjecciven clearly for ssuncain goat sanadgesont o Lhat the ralé of ressaredh can be
mara affeceive.
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