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INTRODUCTIONS OF MOUNTAIN GOATS IN THE GREATER YELLOWSTONE
ECOSYSTEM: THEY'RE HERE TO STAY! OR ARE THEY?
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Abitracts  Mountis poats have apparesdy boen absent from the Gremer Yelkromons wea minee the lasi ke ape
Revroductions by swe wildlife aponcies in moustsin ranges penpheral 10 Yellowsions Nutional Park have been maccessiul,
Goats ane ponw colonzing imside park boundaries where they ane vievod as exolics, and where thers i greal concem v
potential ecologheal consequences. L s widaly socepted Sal exobie spocion cam hive sericus offects on native baots and
eiats: mndtam goat pojrdations heve booosme manapermseml s in o least nine western stales. For example, mouniain
goats introdicad o Olymp Mations] Pek hne alioad rative plest commussitics anil redecad ke sbamdance of o
endemic plamis. Diechabes over native va. exni desigmations, the effects of poais on meinve plants eed somals, and e
approprisle manapement scheme has beooms: e imteresting and lively blend of coology, palitics, practicality, s pechaps

ot irapartastly, reality.

Mountain poams ((Ireammon Qmercans wee
bissorically distributed in the cosstal ranpe from Alasks
to northern Washingion and i the Rocky Moustains
from norikbern Canada 1o norihern Monkasa aad central
Idaho. Through introductions by state wildlife agen-
imrics vacand habitats in their historic range, 25 well a5
habvitar mussade ihedr hisions range & the wesiom
United Stases (Johnson 1977, Wigal and Coggins
1962).

Mounlain goats ereduded io Bdn-nalive
ranges huve begome maragemers isnss in Colomds,
Cregon, Washingion, ldaho, Wyoming, South Dakocs,
Mevada, Utah, and Montans (Johason 1977). Cne
tach arca is Yellowsione hational Park where goats
were widely infroduoced io moustain mnges on the
periphery of the Park dunng the 1940-560s by the stake
wildhifs agencies of Montana and ldaho for recreational
husiting purpeses. Goats have gince eolonized mous-
tinous porions in Yellowsione where they pose a
peoblematic management ssse Yellowstone Park
offscials are concemad with the acological coe-
sequences of mowstain goai colomzation. Evidence
il rscuniadn poaals wiss d eember ol s Yellowitane
L518), or ot my time daing the Holocene, is lacking
(Mead 1983),

There is linbe doubi exotic species may have
serices impacts on nnbree commminties (Berper 1991,
Soule’ 199%G), The Malsonal Park Service podition an
management of exotic and aative specien i peided by
seatutory low (17 Swar 32, 39 S 535), regulatary low
(36 CFR 2, 1{a)(2}), and by policy (NPS Manapemeni

Policies 1958, NPS-T7, 1991). This gaidance is the
strongest of any federal or staie Taws or policies agains
imvnszons of exots specics. This bas been af loast
somewhal effeclive, s natiosal parks arc oflen consad-
grod “the best of what's lefl” in terms of peisting eoogys-
termd and the preservation of astive bisdiversaty, Yel-
lovestane MNational Park ix belizved to be the oaly place
in the 48 comtignous sester that kas all of the astive
floen and fiuem that was here 500 year ago when Co-
tumbus armved in the new woeld. As o resubt, the clas-
sification of mountakn goats i Yellowsions: as exolic
or makive i ol 8 trvisl matier. These designations and
the dirctioe of management of goats in Yellpwsione,
however, is clouded in soveral fsyees reganding the law,
palitics. coology, practicality and reality.

Pent-Pleistocene Bisiribution

Miach ol the debate over native versus eodtic
pewiers mround (he: posi-PMeistacens drtribation of
acress the Bering Strait, their distribution in Norh
America seemed (0 have oscillsnd with the distribution
of contineninl ice during the mid- and kete-Pleistooene
0 Ukal i many bodad mninlain fnges, goals appearcd
and disappeared with (uid trangience, Thriving in the
cold, wet climaie of the time, goais cobonieed the
mountain renges that propruded froen the ioe-covered
valleys thal receded and advanced below their lalty
habatats. Af that time, a smaller species of mowstain
hareingiont, roamed the canyons of the present-day
desents of Arizona and Mesico, The lagt advance ol the
Cordilleras jce sheet (20,000 - 18,000 years B,P.) may
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have had the greatest effect on limiting goal distnbe-

v 1 islands of mountainoss reliagla and the seuthemn
ienmimus ol the hoe-sheet which inclodad Yellowsions

(Lamndee’ 1992). Mead (1983) hijothesiecd that the

Greater Yellowsione ares was an avenoe for gral dis-

peinal ot Ukt me.

I¥ goat presence has been extablashed in the
moeinin ranges of most wesiern stales witkin the |
1020, 003 yeary, then designations of sative ve, exotic
e o judgement in which managers have to arbitrarily
scleed ome paist m line fom which spacies dallections
are considered native. This point has wsually bocn
comsidered the time of Eusopean contact with the eco-
wysiemns in question, less than 200 yeary in ol cases im
the western states. Hooston and Schreiner (1993)
wrrile, *CHives (he dmmatic changes in species distriby-
fmn in North Amscnca firom the close of the Plasocens,
what wesnporal end spatial scabes of spocics dissnibation
are appropriais io cossider for defining “alien” and
“native” 7 then sugpests nataral areas showld be "t
aside b0 conserve the outoome of dramatic coalogical
events of the late-Cuaternary, ncludang focal extise-
thoms..." American national parks ere primarily man-
aged in yuch o manner

This viewpaing reflects the famoos “Leopold
Repon” (Leopold & al. 1963) and the allen-misander-
sioed "Vignetic of Posubve America® approach which
i invoked & suggesting that we preserve biological
“srapshals® of the parks & they were whea liral visiled
by medern humass, OF sourse, Starker Loopold and
his colleagues knew f wase't that stmple—that we
muss consider ecological processes and alll the change it
brings—that the vigneite was nol o snapabot bui 8
molion pictorg, a sort of eadless IMAX preseniation
Almost all students 00 he subject rooognine that thers
in ma maypic daie ot which o park setting schisved ap-

lematic watl Yellowstone goats when the two blcnd
together imperceptibly. On the north, cast snd south
bousdarics of the park, introduced goat popalations s
colonizing or poised to do 3o, O the westem bound-
ary of the park, hovever, two adjacent mountain ranpes
baold pwo disting populations of poats: coe popalatsan
wis imirodeced o the Madison Range whils the Cen-
fennial Flangs was cobonized by & natvve populalions
from the Bitsrgot Mountsing (Laundrs’ 1997), Az
cording o M P8, regulatory snd policy authorities, il
tha Cemennial populstion colonizes ellowsione, the
oty s considered natve and thos weloomad. 17 e
Madison population (or goats from the nortkh, cast or
foath) cadimics wnibo thé park, the goats wowld b coaid-
eroed exotic and the aponcy should try to prevent colon-

ation, OF course, colonizing posts are indistinguish-
abile from one another, and therefore the question af "l
it & matural colonizaizon?™ becomes seriously blurmd

Ecologically Esodic?

If moustain goat presence has beon established
through (pasil evidence in Y ellowstone and other sco-
sysiems of wesicm staics within the kst 10-20, 600
years (i not more roeently), then they mavy not be con-
sidered eoologically cxatic o the exeni thal scosysicma
will b seversly affecied by (helr reparn. Laiandre’
(150 ) writes, I:-:mmn&uulinmhpﬂl}
and sumilar areas with most i pod
all, the recognived nathve funal snd Naml spectes of
the Yellowstons area. Thus, given the Pleisiocene
occurmence of poats, mative plants and animals of the
Yellowsione arca bave had an evolulsonary past that
included goats.”

Gt eteevolved with thels hahitsis s their
distribution advanced and roceded with the glaciers
ncross Morth Amenica.  Habitats sharing an evelubon-
ary pasd thal includés goals, or cven a substantial heeki-
Ve pregense In gosl environd in thelr aksense, will
likely have bufTers sulficient 16 accommodiabs poal
{pe=tcolonization withoet sndue long-tenm coalagical
impacts, The challenge becomes one of assessmy cach
case o0 an individual batis by ssking, "What is (he
goat's hastory with the coosysécm in question?™ beanng
in imand that further archealogical and paleontological
excavations wisald comtisually update amy suppesitioes,

Misuntain gost studses immnd pear Yelbowsions
Park have suempted 1o predics ceological effecs of
poad colonization prior io goals becoming esinblishad
based on likerature review (Laundse” 1992) and field
dats [Varbey 1990), Both studies prodizied that im-
pacts o the pative community womld be minor, Thess
piudies supgesisd inroduced goats flled & vacant eoo-
logical miche in which mountsin gosts share an cvolu-
tiomany past wiih current members af the coosysiem.

An example may be the relationshap of goats
with therr fellow alpine unguluie the bighom shesp,
s conaderiris, Competition betwesn thess two
epecics has been 8 manapement coseern particularky
whens have boen iminoduced o sheep mmpes.
Interfrence competition between the fwo spocies was
recoedad in the ML Evans arca of Colorado where
poats wene intrduced (D, F. Rosd, uspublished dacs),
Furthernsore, Hobbs et al, (1990) used a long-tem
(100 yegrs) medel which predicied local extinction of
mountsin shoep that occurred afier 27 years of
sympairy. However, native mosninin goats clearly
poexizl with wild shoop in many arcas, [s maosl cases,
it appears feeding behavior and temporal asd spatial



contrasting resoarce: 52 patterns found in gympatng
populntsans e endicative of 8 niche diverpence that
would be expecied (m mosi cases grven the two species”
history im Morth America (Adams o al. 1982, Varley
P94, 1990),

Whether or not the same sdaptations apply to the
relaivpnghip of goats with the vegelnion community &
less certain. Following a ot inirodection, chanpes
ican b expected i cocur as the coosysion sdjusts io the
presence of poals. Sigmifices] modileabiong lo he
vegelation comnsunities would poosr assuming the
Rimey-Crughley model of pepulation growth following
introduction (Risey 1953, Caughley 191). The basis
for populaiton inneption and sebsecquent decline in the
mode] i the modification of vegetation resulting from
the establishment of ungulates in formerty uncocphotiod
habitas. The exicni of the changes would depend upon
the ecosvsiem and the sbility of its affocted componcnts
ey sl i reapond 1o el ation by peas,

Wery few siudies have reported the natare and
extent of these champes, particularty for alpine snpu-
lates. The cstablshmend of exobic Himaloven thar
Mew Zealand incurred changes in mountain vegelabion
decmmenied by Caughley (1970), Anaiher case in-
volved changes resultimg froam mountsin posd imtroduc-
toes in Olympic Natbonal Park, Washingon, Mous-
faan goats slicred vepctatson commumitses throagh
pruzing, wallowing and trampling (Clmsicd 1979,
Platsch ef al. [983, Schrenes 1994)

The Qlympic case ix the only known cass of
poats having an adverse affect upon an ecosyeiem, and
the best documented case of introduced ungulaies cane-
ing bmpact i serbive native biots. Gosts introduced
2 ke range i the 19208 kave aliored vegeiabion com-
maitics and reduced the abundance of some endemac
plants (Pike 1951, Plitsch et al, 1983, Phtsch and Bliss
| 285, Schreiner 1594

A companison berween the Clympic ecosystem
and the Yellowsome scoryuem coulbd be valushle in
helping to predict the efficts goats cosld bave in Yel-
lowstone, The Olymphe system diffiers from Yellow-
shong im 4 namber of magor aspocts whach makes ex-
trapalation from one case 1o ithe other lenuoes. The
iCHyenpic mosnining receive high reinfll (100400 cm,
annually, depending on elevation, wpogrphy, eic )
compured 10 the principle mousnin range in Yellow-
stone, the Absarokas (20-1 30 cm annually). The biola
present in the Olympic sccavsbem inchades 35 endemic
plant amd nnimal {oems, including |4 vascular plant
taxn (Houston and Schresner 1999, Housion of al,
[%34). Although ot siudicd to the same exient a5 the
CHyenpéc plant comamunaty, the Absaroka plant comsnu-
nity |5 not pasmicularly nnique nor does it have amy

documensed hremensd o endensic plant toen (Limdre”
1992). The Olympic Range vegetation coevolved with
bighom shoep, pika (Dchorana princeps), and
golden-mantied grownd squirrels (Spermophifs later-
alis) are absend in the Olympics. Yellowstone i a
grazing ecosyeiem occupicd by 7 umpulate spesics. The
ulpine vepetution in the Absarokes has coevalved with
herbivory by al beast 3 ungulaie specics: bighom
shwoep, ek (Cervar elaphes), and male deer (Cdoomling
Mriorur). Bussd on thas comparistn, (he st of &
ndditional umpulate in the ellowsions alping may not
be ax severe a5 documented in the Clvmpic scorveiem,

The poteniial for competition betwesn sympatric
shocp amd goats woald be greater during wintsr when
pesources are more limitod (Adams cral 1562). Moan-
twin goats currendly do nod ocoupy sheep wimier mmpes
in Yellewsions Park. However, winlering arcas [or the
geat population in the Bzaraath Mountsins overlap
with thogs fbr soine sheep henls the) migeie fom
bepeen et specees oo (s winker mnge weald be
exsential i further sddneesing the question of competi-
[on between ABtive bighom sheep and introduced
memnigin grats

Natural Estinction

Current goat distnbution in North Amenica bas
been described hased on the occurrence of poats at the
bame of Bisropéas setilement of the west, and his ol
inchuded areas such as Colomdo and monheastern Ore-
pon. Historical decusnents snd paleontalogical evi-
dence andicate popalations of goats kkely cocurred in
these prems (Matibews and Coggies 15994, Irby and
Chappei] 1994), In the case of mosminm goats m Col-
oeado, the wmall populations thal eccurrad were [Tkely
driven 1o extinction through habitat loss and over-
hussting by Eumamericen prospecions price io adegeats
documentation of their presence (Irtey and Chappel
154). Arhenlogical cvidence places goats in the
Wallowa Mountsina (Oregon) and Hells Camyon
(Tdsho-Oregon) where they desappeared ot about the
tsme of contact with Europeans m the carly 18040s for
unknown reasons (Manhews and Cogplng 1994),

These reports sugpest the ocoamence off nemms
populatices probably on the beink of 2 retursl extine.
oo associaied with 8 larger, sbrinking digribation
driven by a climaic (hat was bocoming incroasingly
more dery, After the recession of glacial ke in the
late-Fleisiocens, fvembls ¢limaie conditions dimin-
ished and left lsolated post popalations, particalarly
those in dry regions. on a declining trend. Many of the
reas in which mountain goats have been Introduced
are nreas im which they seemed 1o have recemily become
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extinet. Afier a cycle of imuptive population grovth
and ihe consumgition of esidual vegeiation, these arces
iy furm oul §o be margimal habiiats m b long-orm
Climate in the west is forecasted to become drier, al-
lowing fior the invasion of trees end lose of alpine habi-
tass, particulsrly in Yelbowstone (Romme and Turner
19911, Perhaps, ibs ouchsions for goal halsétar suls-
ability cught fo be "As the glacier goca, so goes the
mouniain goat.”

An Integrated Effart

Cuestions of nativeness, park b end policies
mtiche, (he remeval of goats (bom Yellowsione would
unguestionably be a contermtious public msee. T be
successful it would requine an integrated efot invalv-
ing challanging logistice el co0g-
eratbon, long-torm comenicment, and barge changes in
public perception. Teckmiques for goat removal are
cosily, dangervus and porpetunl =0 the difficalines of n
removal policy emust be weighed against the perecived
hemefite. Husting to controd nembers weald be (he
most practical spprosch, howeves it is dllsgal in the
ratiomal park, and it i likely 1o be politically unsens-
ble. Intemsive imnting on the periphery of the park may
klow codonimtion initially, though in the loog-torm il
mary only suceced im comeentrating numbers inside the
park boundary. Cullisg by rangess is legal, and would
likedy be effective, but (ke American public has proven
time-after-time they find ihis scenario unaccepeshle.
Ulrimmasely, a msnspeencni schense thal aficmpds to
satisfy all agencacs’ obgactives wiould be desimble bui
recognize that the agencies involved have differing
jjoals and mandnbes which huve froquently collided in
the pasi. Interagency cooperation would be pecegsary
1o prevent conflicting policies that may lead 1o imeffoc-
tive and perpensa] mansgerment. For example, it would
be no sireich of the imaginabon o find o removal arca
aned & sastained-harvest ares jutaposed long the
bourdary af the park so az io cresie 8 classie sowrce/
wink sriuation.

Conversely, nx has been discovered in many
nhicn iervasions, the problem is best dealt with earky in
high, sl in the case of chansmatbic species hike moun-
tain goats. befiore the goats themselves have husan
constituenEies.

A goat removal policy, particularly by lethal
meeans, woald likely be met with &n usfvorable public
response. The charisma of the mountain goad in the
public's eves can cenainly be expictod to out-weigh the
philoscphical and ecological issues evoled &5 the pur-
pose behind o gost contral policy, The noa-palatability
of controd would pit paliticians and high-level buress-
crats agairst hialogists - and even bislogist v, bicks-

Eiiis - o the extent that the oaly perocivable chance of
ruocess would rest on 8 large-scal edacationad effort i
change pubilic: peroepison. This is cortainky possehle,
and wesild b aimilar 16 the sescesalil proceas of adu-
cating poople about retumning gray wolves (Camis fu-
ity 1 Yellowstane which ook twelve yean and tix
million dallars to sccomplish. This would require
exicnsive and (hanough documentation of the negative
impacts cxobic poats would cause in the park which is
questinaabils and, af prezent, docs nol exin,
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