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Abstroct: Betwoen 1993 and 1995, T8 mountain goats were transplansed oo four different relesse sises in southern Albera
in an effort 10 repopulale portioes of nnge previoasly oocupied by nesrby goal populstions. Ooals were obiained from 4
separmic Jocatioen in Ptish Columbes end 2 sress of Alberin and transplanisd in laie sumimer, Radiccollars were placed
e 35 podts o fcilals monitonsg, (roats wers capitiined by serial netgunning with one mormlisy. Nane mdincollared goais
dliex] 3 charys i 1.5 e st reosse (| cpiurne noyonaily, | griezly bear prodation, | woll predaion, 2 accidenia] falks, and
o s urfmown caves). Groats cither cstabfished home rampes anoend the release sic on desporsed o extablish home rasges
i e distant from where ey were relesied. Average distance Fom nelesse @2 to cenler of home mges was 17,6 kms
(renpe 7757 6 ko), Mo dTeenoes: wese detevter] hetwiees billies sl nassiies in the distance moved, however, the sample
sire S biflles wms small  Dhee: 1o e great diasnees oved befive bome mnpe catablishment, hese tramsplants were nol

pirtscular]y suctessfil in recstablishisg poprulations & some of he dimned Larpet i

INTRODUCTION

Eovernl mouniatn gost (Drrammus americanus)
ranges in southem Albers experienced major popels-
tion declines: in the eardy 19508 o 19604 (Gmes 1972),
The suspecied camse of these declines was atinbuied io
exccis hunbing pressand of goad populificess as & nesall
of ingreased acocss into previonsky inaccessibie area of
the mountains. While hanting seasans were regulated
by |scense and a limit of | goat per icense applicd,
there were no kimits on the namber of Boenses. Prior i
the expansaon of road bailding 1a the arca, most popu-
lations were protecied from overharvest mencly by their
inncecambility. By 1960, it had bovome evident (hat
severnl mnges (e Highwood Range) no loager har-
boured viable goat popelstions.

(ot hesnting was cartmibed in southem Albena
by 1949 bus continued in other areag of the province
through i issmance of pormits designed o lmai bar-
wiests dad bepier distribute th kill, 'Wildlil: mansges
felt that goat populatices in wxthern Albera would
increase om (hetr own and nanemily recobonize these
previously eccupied sreas, howewer, that did not appear
io be happenimg and other alicrmatives such as trans-
plants were conkidered. The alurs Lo nacohanize was
believed b0 be the resull of poor recruiement expen-
enced by pearhy popalnisons.

Owr obgective with thess rangplants was in rees-

tablish viable goat popalntions on outlying sreas ol
gitahle habitar Early anempds 1o ransplent goats
staried in |985 end continsed for 3 years, however,
ind manperwer intensive (Smith 1986). Cnly o few
poais were actually moved. [n 1993, funding was made
available to capbare and move relabively Langs nombers

ot ranges in southern Alberin from 1993 4o 1994,
Maonuioring of the irensplanis s expeciod bo confinue
For 2 moPe Years.

Funding foe the transplansy was provided by the
Wildlife Enhancement Trast Fand established by the
Departmem of Envirosmental Prosection. Many thanks
go o the B, C. Mimigiry of Environment and their siaff
D. Jury, K. Kicr, A Fontasa, and J. Elliot for asais-
tamce and providing goats, Capéure and relocation
BEsistance was provided by B Schanidt, G, Schu-
macher, K. Smith, E Brgns, B, Glasgow, [, Ross, M.
Jalkotzy, R Quinlan, J. Clark, R. Bryamt, G, Folis, H.
Bewantre, A Cevinveon and S, Munca, Cariboa Chil-
of the relocation and capluse Mying, Aerial wildlife
caphure sphcialists Helicopter Wildlife Manapemest
and Bigheen Helicopsers, did much of the capture
vk



TRANSPLANT SITES AND METHODS

Preliminary selection of trassplam bocatices was
made from acrial pholographs and fopographical maps
of the mbunlainous regions of southem Afbera. His-
dueted with individuals who had g long histoey of nse
{usaally bunters, outfiiters, or Department Forestny
officials) in the arcas. More dowibod cxaminaiions
wore then done of topography, vegetation componants,
and other factors charscteristic of other goat ranges in
i ores (Giutes 1972, Ross 1993) A detailad vepess-
thon analysis (species composition, bionass) was doog
[ior one of the wreas (Bamaby Redged (Gases 19723
Adifiional [aciors sech i molsbion o other mages,
jresent mnd future land wse, and preseecofahsencn off
resident poats were also considered.

Four nreas were selected 1o receive the indlial
Livinguone Renge, and Barnaby Ridpe (Figure 1), All
fowur of these sics harboured goat populations in the
piait and except for Bamaly Ridge same resident goals
were knawn to exist on the ramges prior 10 asy of these
relenpes  Ohor objective was 1o releste 51 beast 20 goats:
comprating of primanly yoang animals (<5 years of age)
inio cach area with a sex ratio of approximately 3 fe-
males io | pasle. To avoid disrupting nanny-kid bonds,
nd kids or nansies with kids were i be captured

Croals weere ciplurdd from several arcas in Hai-
ish Columban and Albena (Figure 1) where populstions
were large and stable enough (o coninbule ankmals. &
belicopacr uiing & nctgun was mitally cploved o
capiure goats. Fach animal was then hobbled, blind-
fidded, fivted with hom guards, and transported back 1o
& staging arca im the backseat of the belicopter. A mild
dioge (50- | (0 mp) of xylazine ydrochlonds (Reompeonj
wis adminisiered io exceively siruggling goars. Cnee
al ihe staging arca, individuals were fisied with either
ooboured Allfex canaps, & mdiocoller with momaliy
scnnor, of 4 coloated identafication eallar. Ivermectia
was administered ot a dose of 0.2 mp'kg and Vitamin
E-seldemium wak given al @ dose of Losl/ 100 ks, Seme
goats recerved an injecnon of Covexan B and Penicillin
(Derapen 500 cc)

Afler ing. goats were placed in individual
wooden ortes and hedd in @ 21k refrigermiod rocfer®
branapont ek 1o ensure thal hyperthermia would not
resuli a5 davibme lemperabanes had the pobential 1o
reach 25'C 1o 30°C. Goats from While River were
released on the came day s capione and did not reguirs
the recfer truck. These andmals were kept cool with
waiter and joe. Due to the great distance between cap-
lare s and releass sile, groups of poals caplured tn
oo day were (hen Thown back 1o scutham Alberia on a

Dash # awcraft. This greatly redoced the time the goats
Tl oo bt boebid im ther crades and allowed us 1o go further
afield fo capture animaly. Upon arrival, crases wens
Ivaded onio picksp recks, drven io the release acas
End either slusg by helicopter inbd an abphoe snca on the
tarpsy tansplami gite or driven 4o an area newr treeling
and relessed. Whenever poseible, goats were released
&5 oA,

Mesiiering Mights by helicopier wene condocsed
fullewing releases in order bo docmment moctakity,
maoverscnts, and productivity, The timing betwee
Mights vaned congsdenmbly, More Freqguenl fights wers
made immediasely following the release and doring
spring kddding season.  Fower nelocations were avail-
sbile for anslysis for the 1999 releases. Sequential
relocaiions were used o delermize post relosss move-
menl paiberns aad 1o caloalale sines and locations af
settled home ranges where possible. Distanses from
the centre of sestbad mnges i an indinddual s espective
relense site wore calculased for each of the mdiccolland
poats where sufficiend relocations were available. [t
witd also noted whether the release sile was within the
snthed rampe.

RESULTS

Captures

Twenty six, &, and 46 goals were captured and
relessed in 1593, 1994, and 1995 respectively (Tabile
1), Releases ocourred during August snd carly Sepiem-
ber. All of ihe planned ransplani sites excepl Barmaby
Ridge received the desired number of goats. Ondy 6
poats were redeased on Bamaby Hidge. Dhoe 5o the
large arca ol the Highwood Range innsplas site, il
wits dechded to releass 40 posts o 1 different locations
(Pickelpar Lakes, and Trap Creck) but all within the
tame fange

Helicopier neigunning proved I:lhl'ln'ﬂ'_!tﬂ-
cient snd relntively nimal safe method of
mountan goals. Cnly one poal deed during the copéure
process of the operation. This was o yearbing lemals
whach stopped beeathing while it was being browghl to
the staging area.  Efforts a1 revival fadled.

An experienced ciew wad able 1o be selective in
the sex and age of individuals capsured.  Avoidance of
naney-kid groeps was possible and caly oo lacesing
nanmy was captured, This nansry was i a grosp with 2
oiher goats nefther of which were kids. She may kave
necenily log ber kd or been brigfly separnied ai the
tima of the capture opertion. Whils it was pessible to
distinguish old hillics from yoeng billics, it wes much
micee: difficult b distingwish old nanmies from young
ones. Thus, several older than desirable (7-8 vear ofd)
nannacs wire captared.



Figurn 1, Lotsors of soises heds snd releass sies for mousiain goot transplants, 18R0- 1665,



Tabda 1. Summary of Goal ranspanis i Southem
Albarta, 1993 Io 1995

Relaass S Year Mo.oof G Ay
-

Limagatans Rangs 1003 -] 4F 1-5
1M -]
1904 6 S8F 3-8
L i

Highwood Range
- Mickefjor Lakgs 1983 2 2 15F 1-9
BN 1-8
= Trap Crisiskl 1505 i) 12F 1-8
BN 1-5
hihahi Ridga 1985 X i5F 1-5
L 1-3
Barmaty Ridge 1885 g 5F 3-4
2

L]

Xylazine hydrochlonde (Rompan) was adnsin-
igtered 1o the first peaty capeured in 1993 and 1594 bui
disconiinued afler several animals wenl inio respimioey
distress and required mamaal resuscitation and an @i
dote, ldaraxan, s reverse the efftcts of the Rompan.
Somg mdividuals appeancd lo bo qule sensilive lo even
small doges when capbared via netgunning.

The use af the refrigernted truck proved most
valuable in preventing bypesthermia. This method
excluded the need for ice or wader io cool individuals.
The plenc redueed the need 1o spend loag hoars in
iransport time (7 s v 14 hes), however in mosd cir-
cumstances, logistics requined the goats to be held
avernight in order for the plane fo laad, retum to an
appropriale airirip, and ged the animule 10 their respec-
five release wites before dark. Except for the goais
released on the Livinguione Range and Trap Ok (High-

wiced Fickease mile), poals were anaporiad in (her
arates by helicopter o an alpine area and reloased
griups. While gouts were released logether, they in-
variably seattered im all directions and did nod appear o
remuin bogeiher as aery kisd of cohestve group.

Morindity
Fadiocollars were placed on 35 of the goats
relensed beween 1993 and 1955, One of ihese eoflars
malfunctionsd and (ke aramal has not boen found rince
redease. As of the most recent relocation flights (Octo-
ber 1596), ¥ of these goats kad died (Tahle 7). Maorial-
ity causes ranpod from grizely bear and woli predatson
io what appeared 1o be accidenind falls. Severl wore
found dead from unknown causes. Early in the firnst
capiure operation one very barge billy wos capiured
{estimnated age T years). Thia bally died of capture my-
opathy within 8 week of releass. One sddinions] mon-
radiocollsred billy was shol by & husser in British Co-
lumbia during the legal hunting season. This goat had
mioved spprocamabedy 9.5 ks west of iy release sie

on the Highwood Rangpe.

Produciivity

Based only on vissal observations of radio-
collared animals, nansdes were documented 1o have
produced kids on af least theoe off the relesse siies (Ta-
ble 3}, There was a potential io be 5 kids fram Bam-
sty Ridge maemies. However, visual sightings were not
made during any of the suminer relocation Mights leav-
Ing their productivity stasus unksown. Elcauss of the
infrequency of relecation (lights during spring. some
nannies may have had kids withosi our knowladgs or
Jost. their kids bry the time they were ohserved. Not all
nannics of beceding age (2 years) appeasod to

Table 2. Mosrtalities of radiocollared goats released between 18083 and 1695 (as of October, 1966),

Mumbse of Goala Humibor of Radiccolared Mumber of Radiocolnned
Trarmgianted = 78 Goats = 34" Iortaktes = § {25%)

Feoleana Diatal pcwbion Diste Fiond Domied Agn Smx Caume

August 77, 1800/ Highwead Saplember 1, 1903 ] F Grazly baa
Auguet 31 100% Livingsions  Seplemiber 2, 1803 T i Capture myapathy
Aogust 25, 1883 Highmwood by, 1804 ] F Suspeechesd full
Auguet 37, 1980Hgw0od Augrat, 1934 T F Linknawn
Aggust 23, 1364 Livingstons Movmmber, 18G4 i ] Linknoswm
Augusl 27, 1903 Hgbrwood iy, 165 4 F Linikngwn
Aisgue 3T, 1003 Lingatons Wiz, 1006 ] F LInknGwn [paar By conisan)
August 30, 1995/ Bamnaby Soptember §, 1550 4 F Wol predaton
Auagust A0, 1995 Bamnaby Geplember 0, 1908 4 F Susperted il

* 1 acidiional mdocolar malfurcioned and not included in tolal



Table 3.
1983 and 1895 (a8 of October, 1966).

of ransplanted nannies released batwaan

estahlished a sentled range within which

Fream eelease soies o the centres of settled

i mﬂ,—.‘ h’:hw“ ranges were calcudsied for goats with suf-
R ~ e ficient relocation pointy (Figere 3). Goats
Hgrwood R L g i with seiled mages sway from the rolese
ange 17 salsof Junknown 4 (26%)
Fehats Ridge B slshmol1uikoown 2 (40%) point, moved an average af 29,4 kms
Barnatw Ridge 5 sialus of of unknewn {range = 7.7 to 7.6 km) avey from thear

produce kids and some nannics were never knowr ko
bave produced a kid despile baving been monstored for
3 potential seasoms, Cither amnics bave produce a kid
in cach potensial vear. Ons 1995 asany from Nihshi
Ridpe moved away from its releass site onio am isolated
meouniain peak (Mpose Mouninm) where there ane no
other goaty.

Movensenis

Afer release, movements of radiocollared goats
mosily followed two distines panerss. One patism
comidled of & scrics of king mnge movements sway
from the release site falkwed by the esinblishment af &
seithed home range (Figuee 2), In such instanoes, (he
relense sile wos not par of the seitled keme mage.
Home: range cyablishmen wsually occurred within |
month of relesse. The other type af paitern involved
the establishneent of a seitlod range around the relesse
site with the relesse site dncladed in the senled mnge
{Figure 2). These individuals essentinlly extablished
eetiled mages anound their respectove nehaase st

Somse exceplions 1o these patierns did sceur,
Thess invariably involied goats which sppeaned 1o
have sediled down asd established home ranges caly io
beave the sevibod mampe seveml mosths 10 & year |ater,
For example, an adsll nanny reloased on the Living-
sione Hange in 1993, cstablished a sesihed mngs that
imciuded the release gite and remained there for a fisl
year. I 1999, che had a kid and then shorily thereafler
lefd her settled range and migrated scross spproxi-
mately 16 kms of conifer covered fbothills 1o an igo-
lated moustain {Crowanest Meountakn) and has seyed
ihere since.

Highwood and Nihahi Ridge

Forr three goais an msudficient muimber of relocs-
tian poings were vet avaikable o confidently dolimcain
the: focation of & seitled range. For andmals whene
emoujgh relscalion points wore available (W = 183, 5%
of the radiccollared goats established senbed mnges
wwny from their relesse site. Only 2 individuals

respective release siies. Two poats had
seiiled mnges more than 60 L from
their relenss poine. One other andmal
could mot be fand foflowing it noloase but was fund
coancadentaly 10 moaths later by Handl Mational Pask
staff west of Peier Lougheed Provincial Pask in Brigish
Codunshia approximately 42 lons froem its releass point.
Fer the 2 poats with seitled ranges that incloded the
relexse site, the distances 1o the centre of the setiled
eange was 7.3 and 5.1 kms.

There was po comrelation betwoen age of femalke
goats and (he distance moved prios to establishing
pettled manges (v = 9.940x, 1= 044, df= 12}, Year
ling amimaly wers not mdipcallaned so they wene nod
nchuded & the above anabyxis. [t was also not possible
io sdequaiely compare the movemnems of billiss versis
nanmies a8 fow billica wene mdiocollered. There waa
sama indication that voung billies may be less inclined
to meve bong distances from a release siie (Fipare 3),
homever, an adequate sample of old billics was nog
available for good comparnison.

From the amadysis, it can be scen that most of the
goais moved away from ihe mmmedinic ana of the re-
lesde dole snd catablsbed bome mnges in olher loca-
tions. As a result of this dispersion, mest of the home
rampes for the Highweod and Mikabi Ridpe transplants
were establiched im sreas out=ide of the detired teget
mrat (Figaes 4 and 5),

Livingstooe Range

Coats released on the Livingstoos Range ap-
peared to exhibit only alightly mons fidelity 1o their
relexse srie than those rebensed o sitker the Highwood
Range or Mihahi Ridge. O 6 radiocollared goats re-
leascd on the Livingstone Range, 3 (30%) have re-
enamnedd o thee vicinaty of the release site and in the
taspet wrea while st Mihahi Ridge and the Highwood
Range 0% (N = Thand [8% (N = | 1) respoctively
established weriled ranges that wese on the tarpet anes
and includod the releass point Those which moved
awnry froen the wanget srea, moved an sverage of 19,7
km (Figure &), Thess goats all merved from the Living-
stone Range 1o Crowanest Mounkain (Figare Th
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Figure' 2. Patioms of movesment dsplayed by mountsin goats folowing Bwer releases i 1080-18005, Type Ashowa
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Figure A, Locations of Setied Rangess in Relafon to Reesse Ste for Radocolansd Goals reeated sl the Highwood

and Mihahi Ridge stes, 1583 in 1508

Barnaby Ridpe

Bamaby Rudge goats also exhibised the same
temedemcy b move sway from the relesse srea 16 estnb-
lish scitled ranges in other aneas (Figures Ty Of ibe &
poats released in §995, ono had o mallectioning
mndiscollar and had sever boen found. OF the remaming
3 with working mdiocollars, caly om: has rensained on
Bamsby Ridpe. Anciher individual appeared 1o have
seitled down on Barnaby Rlidge anly 10 move sppeoxi-
mately 7.5 ks off the ridge a year bater and croes the
vallay to the west where it was foand dead. The other 3
poals maved an average of 18,5 kms (range 10.5-26.2
kemies) rwaay fromn Blamaby Ridpe before establishing a
seitled mnge. Two of these goats had moved mio Bril-
izh Columbia where one was found dead (veolf preda-
than), The other past maved south into Waterion Lakes
National Park

DISCUSSION

Capturing goati by helscopler neigurning proved
10 be a very efficient and safe method.  An experienced
crew wask able 1o quickly captere animals with minimal
chasing and withowt the nesd Tor drags.  Alss importast
waa their abilily bo be scloctive m terms of apo and wex.
It weaes relatively casy to captuse 10 poats in half & day
and moee could have been captured had larper soore

herds been avaaloble. Capiure relaled mortalibes wens
manisal (<2%). The caly caphare related mortality
isvolved m very lerpe aduli billy thai died of espiare
myopaity within o week of rebease. Some scrapes and
cuits did oceor on some individuals. The refigerated
truck wos extremely valwable in eliminating hypenther-
mis comcems a4 wirs The use of the sircmll ko tassport
animals the long dastance back to the rebeass aras.
This syved significani traved fme, giress an the ani-
mals, and allowed s to caphere goate from defferent
source herds thay were a great distance frons the trans-
plani sites.

Three years follewing the first nedeases im 1993,
2% of the mdiocollared poats had died. Many of
these goats, hawever, were only released in 1995 and
berve: thue only heem moniiond for one year. Forall
yesrs combined (1993 1o [ %96), the pencent anmsal
survival for adult mdiocollared goats was 83% (N=52
ndult goat-venrs), Assaming no differeniial mortality
of nonradiccollared goats, of the oniginal 78 poats
released, 5% are extimated 1o remamn alive. Posi-release
imeialities of some goss have oocurred which was o
b expecied. These moralities have exben place within
| 103 years of release from varkous causes ranging
from predabion fo accsdentnl falls. Both instances of
prodatean (grizely bear and walf) appear o have aken
place im valley boitams while paals were aempting 1o

141
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Figure B. Destance from Rekease Sive o Cerdre of Ssited Rarges fod Andocolaned Gonls o the Lvingsiane and

Eadnake Fidge Trarmplant Ased

croas (o another mowniain range. Unfoctunaicly, sev-
eral mortalites ocouned from cases unknown. Lithe
informatson exisey on sl servival races of moaninin
goaits 10 olher arcas of Alberta bud af Caw Hidge
marthern Afbens whers & stady of marked individualy
has boen oapoing since |67, combined muale and
female smrvivad retes over @ seves year penicd mvemged
®6% (Smith and Cota, 1995), Thix was very similsr o
the wranplanied aninsals.

Coats released in 2 wiies (Highwood and Nikak
Ridge) dispersed quickly and covensd long distances
beefpes sctiling down, Less disporsal was observed by
goats released on the Livingsiome Range but even there,
bl ol the radiocollared ndividwils moved off the
imiendied range ard mograied b0 another area. The
Li Range ki moee isolated from ather moun-
tains than esther the Highwood or Mihahi aress which
may pantly explain the differemce in post reloase move-
mmerd patiernd, Barmahy Ridge aleo suffered the mme
fxic as the other arcas as only | of the inatiad 5
mdiooollared posts remained on the ridge (a siah
tramsmattered goad was rebesod, however, the collar
Fuiled hesde the fobs of this gost was unknown),

In texms of respocking the target arcas initially
identified in the proposal, these transplants were not 25
succeaslll oy desiived. Moat of the grass ot the
Haghwood and Nikaki Ridge ssies bodl thewr micnded
LArgel Sréds in o matter of webka to sitablished home
ranges in sther nearby conbipuoes arcas,  Some of these
areas alreadly were oozupied by other goat populations.
While the newly establihed seribed ampes for the mos
part dded nit Include ihe release siie, many goats had
bome renges that everlapped fo varnag degroes ihe
target areas. With time, it ks possible that more poats
will expand their heeme ranges such (kat ot beast pan of
the tarpe areas will be inclided in sessnmal menemesd
patlem.

Spcoess was somewhal betier on the Livingsioes
Range i that a dlightly higher pereenlage of goats
remained on the release aren. [n nddstion fo this trans-
pllant instiafive, goits had been relested oa (ke Liviag-
slone Rangs in 987 (9, 1958 (1) and 1992 (2). Both
of the 1992 goats remzined on (he Livingsione Range
(1 subscquently was ilkegally shot in 1933) and suc-
ceasfully peodeccd severnl kids. Serveys ol the Liviag-
stone Range m | 992 following the carlier relcascs
oheerved a minismum of | | poats (4 marked) in the amea



release (Ross 1992, Gudmundson 1997). Post-reloass
mrvements did not appaar o dallier with the age of
individuals although so yearfings were mdioond lared
and thes monkoeed.

For tramsplents dooe this wary, it may be nocor-
gary bo saturaic & fargel arca with many more poats than
were released doning thés atiempt. Owne mencly must
takie inlg oonsydemtion (hat 8 high proportion of the
goats will move to other aneas especislby if there i
saitahle cont gy habits pearby and plan accond-
mngly. Thas, howeves, imcroasss aosts of establishing o
minemum populstion. The goal of releasing a mini-
mm popalation of 20 poats on cach sile has not boen
achicved yoi on Bamaby Ridge.
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