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MOUNTAIN GOAT SUBPOPULATIONS IN THE ABSAROKA RANGE, SOUTH-CENTRAL
MONTANA

WATHAN C, VARLEY, Department of Biclogy, Montana State Univérsity, Bozeman, MT 59717

Absirsc: A 3-vear ficld stady of mosnin gost distritztion snd shundmnce wis conducied in the Abssrokn Range of south-
cenire] Montans, 1991-93, Groond surveys produced populution counts and composition of introduced in the latz
19505 and 19605, Surveys ol 4 ul.d:pupuldnnn-l umits of the 300 km' study area took place betwomn May and Qetober.
[eerusity estinaies ranged from 0.0 gosts / ko' in the loest populated undl 10 5.1 goats / km® i the most populsied unit. Groap
s were |arper im Dhe high denseity ueit bad ol not differ in the: olber 2 unili widh growpa. hMean reproductive suceess (Lids
10 older goats) soemed greater i the kow deseaty umits than i the high density unit. Variation in subpopulations was
expluined in the eontest al irmaptive popilation growth theory.

Meomntain goate were relesed ints the Abzarolks
Hange of south-centmal Montana in 1956 (5 poals),
1957 (10 gowis), end 1958 (8 goats) by the Montann
Figh pnd Game Department (MF(E) o provide lor
recreational opportunitics including hunting (MFG
1976). These goats orginated from native hends on the
Continental Divide in soulhwest Montana and were
relcased in ihe norihern Absanokns. Between 1942 and
1936, 48 goats were released in the Beartooth Range
(MFG 1976) adjacent o the Absarokas (Fig. 1) Mo
significant barriers to movements between the Abgar.
oka and Beartooth mnges oxst; therefore, these intro-
ductions mury have contribulzd 12 the Abzaroka
subpopolasidons. Since the imroduciion, the Absaroka
population has grown in aumber and expandad its
distribation, primarily to the south and cast.

STUDY AREA

The ~300 ki’ sudy arca is located in the north-
em Absaroka Ranpge of southwest Montana, The study
area was divided into 4 units aseocisded with major
drainages: Mill Creck, Hellroaring Creek, Pebble
Creek, and Cache Creek (Fig. 1), Study units were
farther divided into smaller subunits of spprocimately
equial size whese ground surveys were conducted. The
Mill Creek unit consisted of 2 relatively 1solaied moun-
tnin peaks ot the headwatens of Mill Creck, Gallatin
National Foreat, The Hellroaring Creek unii consissed
of comtinuoos ridpe networks separaiing Hellmoaring
Crock from the Boulder River and Mill Creck. Four
subunis wens surveyed in this unif i the Absaroks-
Beartooth Wildermess, Gallatin Mational Forest. Five
subunits consisting of scattered peaks snd loosely
connceied ndgelines in the northeast comer of Yellow-
stone National Park and surrounding lands comprised

the Pebble Creek unit. The 2 subuenits of the Cache
Creck uiii were 2 nidge systems north of Cache Creck
im Yellowsione, Mountain gosis are legally harvested
in the Hellmarnng and M Creck unfis but not in the
Pebbla and Cache Creel units.

METHODS

Crround surveys wene conducted 1o produce 8
count of goats in the subunits. Suabunits were surveyed
comtimeoasly uniil the area of ke subunil had beea
scarched on foot or glaveed with the aid of TX hinocy-
Inrs and 8 2000-60X spotting soope, Care was taken 1o
avoid duplicating located goats in the coumts, but it
may have occarred in mng inEENces. SUrvEYE were
conducted from mid-May through mid=-October, 1951-
1993, Most subunits wene surveyed mone than once,
during different months, in o glven year, Onby the
Pebble Crock and Cache Croek units wero surveved in
1991, all units were surveyed in 1992 and 1993,

thﬂlwuﬁm for subunits were derived from

where 5D is the subunit density estimaie, 54 is the
area soarched in a subunit in km' estimated from U S
3. 5. 7.5 inpographical mape, and 5C is the lnrgesi
survey count for the subunit. Density estimales were
conzidered conservative becanse the largest suraey
wount assumably filed to detoct all goats in a subunit;
0o adjustment was used for sightability dus to the iffi-
culty in estimating this biss. Unit densities were the
mesan denwity af the subunite.

Group sizes and composithon were recorded o
goats encountered dunng surveys. Composition for
stady units was derived from the vearly totals of clagsi-



Figurs 1. Subinss of the 4 unis in the etudy anea in the Abtarska Rangs ssuth-aentnal Mantana

fied poats located during surveys. Classifieations of
goat age and gender followed Smith (1988). The num-
ber of cazes of nannics (ndult females) with fwins ob-
served was necorded for each unit.

RESULTS

Ground surveys within 14 subunits of the study
area produced H6 counts, Conts were found in
all units with the exception of the Cache Creck undt; no
goats were located in The Thinderer (3 surveys) and
Amphithcater-Abinthar (2 surveys) subunits of that
unit. Density estimates and growp siees in the units
vaned (Table 1). Density estimates for the 3 units with
non-zero counds mnged hetween 0.2 poats / lam® in the
Pebble Crock unit in 1991 10 5.1 goats / km® in the
Helbrearing Creek unit in 1993,

The largpest counts and group sizes oocurmed in
the subunits of the Hellroaning Creek wnit, In 1993,
Iron Mountain, where the largest group, 43, was ob=
served, had the highest density estimate, 6.8 goats /
km, for a subunit. Large groups of 20-40 were consis-
tently found in that subunit a5 well as the other sub-
units of the Hellroaring Creek unit. Counts and group
simes for the study (1991-93) were greater in the Hell-

roaring Croek wnit than in the Pebble Croek amit (@ =
3.7, p=0.000; 0= 305, p<0.0001, espoctively)
and the Mill Creek wndt (U= -3.54, p = 0.002; | = 226
p = (U000 , respectrvley).

Counts and group sizngs in the Pebble Creck wnit
did not differ from the Mill Creck unit (i =12, p=
0.2640: ¢ = 1.32, p=0.191). In the Pebble Creek unit,
groups seemed 10 be concentrated in the Waolvering
Peak subunit, The largest count for the Welverine
Peak subonit was 4% in 1992, The largest group scen
wig 11 in 1991, Omly small groups (= 6) and singhe
individuals were found in T surveys of the Cutoff
Mountain subunit. Only signs of mountain goat occur-
rence which included hair and tracks were found oo
Barronette Peak (2 surveys) and Mount Homaday (2
SUVEys)

In the Mill Creck unit, (he largest counts in The
Pyramad subunit were 10 and 20 and the Iargest group
sizes were 7 and 11 in 1992 and 1993, respectively.
Chaly 2 goats were located in the Monitor Peak subunit
during a 1992 survey.

The highest reproductive success miios (kids
J100 older goats) fior the study were associated with fhe
Pebble Creek unit where the 3-year mean was 41/100
(Table 2). Approximately cnie-thind of all goats ohsez-



Tabla 1. Dens®ty, dally undupScated counts, and group sizes of mountain goats obsensed during ground
surveys of 11 subunits in the Pebble, Heliroaring, and ME inits of the Absaroka study area, 1581-1853.
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ved in this anit were kids duning all years, The propof-
l3on was greates in s Pebble wnit than in the Hell-
roaring and Mill gnits in 19992 and 1993, In 1993,
48100 was recorded in the Pebble Creck unil, versus
247100 for the Hellroaring Creck wnil and 427100 for
the Mill unif, Eight cases af nanmies with wins were
ohserved in the Pebble Creek unit verous O caces in the
Hellroaring Creek unit and | case in the Mill Creck
Adult females comprised the largest proponticn
(41_3%) of the moantain goats abserved in the study
area (Table 2}, They ollen octurred in groups with
vearlings and kids of both sexes in the unils where
goats wers encountercd,  Aduli males (11.5%) were
encountered singly or in smaller groups (2-5),

DISCUSSION

Analysis of density and reproduction in subpop-
ulations within the 4 stody unils suggesis the domo-
graphics of subpopulations can vary widely 5o that
information on any one subpopulation can be mislead-
ing if extrapolated to the entire popualation. Density,
reproductive success, and cases of [wing varied among
4 subpopulntions within the Absarolkn study area (Fig.
2). While not producing sccumte population estimates,
the ground swrvey method seemed relishle to detect
relative daiffercnces i abundancs among (he 4 anits
which will be discusssd in the contex of frruptive
population growth.



Table 2, Populaflon composition of mountain goals observed in three unds of the Absarcka study anaa,
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The imuptive population growth curve described
hﬂm(lﬂljnﬂﬂﬂ#ﬂﬂ{ﬁ‘?ﬂ}nwm
tipn growth varies with duration of subpopulation
establishment after introduction (Fig. 3). The growth
raie iz xlow following the initinl introdsction until the
population becomes established, followed by an initial
increase phase characterized by a low-density popula-
tion responding to abundant resoarces with high repro-
ductive rales. Growth following the inital increase
phase levels off above the lang-term carrying capacity
{K) of the range in the initial stabilization phass char-
poterized by high density and moderme or declining
reproduciion. Resources become searce and the popio-
lation subsequenily drops below K in the decline phase
growth fluctuates near the long-term K thereadler in the
post-decling phase.

The Pebble Creck unit subpopulation 13 likely in
an initial increses phase of populaton growth, Low
density and high reproductive success are indications all
& productive subpopualation which may be respansing
to abundant resources oocunming in this newly exploited
area. Cases of twing indicate high productivity which
is comman in recenily established popolations (Lentfer
1935, Hayden 1984, Festa-Bianchet et al. 1994), On

June 29, 1966, an aduli mountain goat sighted on Me-
ridian Peak represented the first known sighting of a
mountain goat in the Pebble Creck unit (Varley 1596).
In the same year, the first goats were harvesied from an
established and growing population in ithe Hellroaring
Creek and Mill Crock units (Swenson 1985), Occa-
sional sightings continued in the Pebble Creek unit
through the 19708 and 19805 while the subpopulations
in ihe Hellmarng and Mill Creek units grew. Carrent
distribution and abundance data indicale a viable sub-
population is now established in the Pebble Creck unit,
3540 years after the ol miroductions ook place.

Gowts in the Hellroaring unit have boon estab-
lished 20-30 years bmger than in the Pebble Creek
umit, and density and group sizes are high relative 1o
the other units. Mo cases of twins were observed, a
gign of high density (Houston and Stevens | 988).
Swenson (1985) suggested the subpopulation was in an
initial increase phase in the 19705, Although reproduc-
tion estimates have not reached a cnitically bow level,
the indicstors sugpest the subpopulation may now be
nearing the peak of irmuptive growth, and may forewsm
n dengity-dependent decling similar 1o cases reported in
Montans (Foss 1962 and Colomado {Adams and Bailey
1082, Bailey 1991),
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Figure 3. lirupSne population growth curde with placement of the 4 Absaroka Range study area units along the cunve.

The Mill Cregk anit subpopulation may be m the  These subunils were essentialy 1skand-like, and
post-decline stage ol population growth;, however, there  although movements between islands off hobitat ooowr,
is o evidence to confirm that ecological carying co- lack of alpine connectivity may have limited colonizn-
pacity wik reached.  Demsity and reprodection i this tiom o the cxtent that it slowed subpopalation growth,
unit did mod vary significantly fram thal of the Pebble The Pyramid and Monilor Peak subianits had ssiilakle
Creek wnit so it may be thai this subpopalation is ina goat habitat, bus were peographically isolsied from
similar state. Lack of habital linking goal-use arcas large, continueous mountain chains by 10-20 km of
muary limit use of suitable, but isolated, ancas (Hayden foressed and/or patchy habitats.

1989, such as the subunits of the Mill Creek st



Similarly. the Barroneie Peak and Mount Home-
aday subuanits of the Pebble Creek unit may be isolated
tor the extent of kaving a low colonization and estab-
fishment miz. In contrast, the habitag of the Hellroas-
ing Creck unit and the Walverine Peak subunit were
continooms mountain ndges with high continuity, and
were likely arcas for imatial berd establishment and
growth 1o cocur in the colontration process.

Mo evidence of subpopulation esintlishment was
fiound in the Cache Creek unii. 'Whether this is due io
imsulMicient colomd ration or icsoarcs deficiency B um=
clear. Considering the close proximity (5 km) of the
Amphithcater-Abiathar subumnit to the populous Wol-
verine Peak subunil, an explanation for the sobundi's
low counts may be resource deliciency. The
Amphilkenter-Abinthar subunit was charssiesized by
mulliphs near-venical slopes and Hitle kedgc habital as
found in more subunits [Varley 1996), The
Thunderer subunit appeared to have suitable goat habi-
tal; however, its digtance from estnblished subpopula-
tiona and isclation from ather alpine haldits may be
thee moers proximal fcior limiting growih:

Mountain goats are considered 1o be relatively
poor dispersers (Stevens 1983), and the time requined
1o establish herds in curmently unccoupied but suitable
mreas 18 difficull to extimate.  (Goots eolonizng the
(Hympic Range progressed nt an estimated e of 3-6
bmu'year (Howston of &l 1994). Goals ney have
reachad the Pebble Crock wnit wathin 10 vears af their
introduction i the region, but ook 3 times longer o
establish a resident subpepulntion. This sappons ke
supposition that posts sre slow to ecinhlich herds in
vacant mnges, bud that individuals wall travel great
distances from sstablished herds (Chadwick 1974),
The Pebble Creck unit s =100 km south and ~&3 km
wiett of ithe Absaroks and Bearaath introduction siles,
respectively, resulting in a raie of 2.5 kmfvear. Goats
sem o respond o halvitod (o dunng colonizatnon
by cstabilishing subpopulations in the highest quality,
msest continuous portions of their range first and filling
in the more isolated partions subsequently so thot this
rale i non-uniform and would apply to a broad spateal
scale such as the eniire Absarokn range.
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