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SUMMER-FALL HABITAT USE AND FALL DIETS OF MOUNTAIN GOATS AND
BIGHORN SHEEP IN THE ABSAROKA RANGE, MONTANA

MATHAN C. VARLEY, Department of Biology, Montana State University, Bozeman, MT 58717

Absztract A three year study (1991 to 1993) of mountain goat (Oreamnod amencants) acology Wwas
conductad in the Absaroka Range of Montana, Wyoming, and Yellowsione National Park. Data on habital-
use and food habits of goats and bighorn sheep (Owvs canadansis canadansis) are presented here.
Summer and early fall habilat uze by mountain goats and bighorn sheap were dissimilar. Feeding sites
for goats tended io be rocky, steep, and sparsely vegetated while sheep feeding sites tended to be open,
mederately sloping, and continugusly vegetated. Behavioral feeding sirategles for the two species also
differed. Six obsenmtions of interspedific infemctions wera made duting the study. Diets of mountain goats
and bighom sheep were simitar and consisted primarily of grasses and sedges. Forage taxa contributed
to fall food habits in approgmate proportion fo their abundance as estimaled from laxa fregquency and

canopy coverage data collected al representative habital-types.

Mountain goats have been  introduced
successfully into several mountsin ranges in
weslem Norh America (Johnson 1977). In the
Absaroka range of southwest Montana, mountain
goals werne successfully infroduced i 1958
{Swanson 1885). Emigrants from thés expanding
populaion have been sighled recently in the
Absarokas of northeastern Yellowsione N. P. and
Wyoming. Ewvidence for goals being a member of
Yellowstone's Holocene faunal communily is
Imcking: theraiore, they are conssderad axaotic by the
Malional Park Service. Determining the ecological
effects of mountain goats In Yellowsione s
impoitant ko their management,

Exolic species may cause impac! 15 nabive
communities (Berger 1991). For instance, mountain
goats in Olympic Mational Park had a detrimantasi
gffect on vegeiation communities and endemic
plants (Pike 1881, Pfitsch and Bliss 1985). Despite
being sympatic during their eovolution, the
infroduckan of goals to nalive sheep habifats in
westérn slalés has evokéd quesBons aboul
polenbal competition betwesn the wa spocies
(Adams of al. 1982},

This study descrbes summeniall ecological
relabonships of mountain goats and bighom sheep
in the Absaroka Range. The data presented
inclucde; [1) terrain and vegetation characteristics of
goatl and sheap feading sites, (2) fall goat diel for
comparison with sheep diet, (3) feeding behavioral

stralegies of both species, and (4) interspecific
interactions obsensad.

STUDY AREA

The 280 km’ siudy area ks located in the
northern Absaroka Range of southwes! Montana
and northwes! Wyoming, Elevalions range from
fimberdine at 2 550 m to 3.313 m, the highest paint.
on Amphithealer Mountain, Lacking large plaleaus,
the range Is characierized by narrow, abrupt ridges
separated by forested drainages. Parent material
i pamanly the Eoccens Absaroka ‘olcanc
Supargroup (Decker 1990). Badrock B of two
primary types:  voleanic breccia and lava flows,
Sleep cliffs and scree slopes are common on
norivern and eastem exposures, Gradually-sioping
northemn and weslern aspecls accumulalé more
soil and support alpine turf communities.  Dry,
southern slopes have shallow soils and are

sparsaly vegataled.

METHODS

Ground survays of the study area worns
conducted during five 30-day perods from May 15
through October 15, 1881-1883 to document
habsal-use by goals and sheep. Prospeclive goal
feeding sites were searched by research leams and
absenmations wane made wih the ald of 7 %
binoculars and a 20x-E0x spoting scope,

Habital-type occupled, ime spent in oach type,
and distance travelad were recorded for Teeding
poats and sheep. Habidal-types were classified
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based on terrain, vegetation, and soil charactenislics
within a 10-meter rads of the subject animal,
Four physical charactaristics of feeding site
selection also were recorded from 7.5° USG5
topographic maps: slope, aspact, alevation, and
distance to escape femain. Vegetabon in three
habital-types used frequently by feeding mountain
goats was examined. Percenl canopy coverage
and frequency were astimated visually for plamt
species in 2 X 5 dedmeter plod frames spaced at
gne meter intervals along a 20-40 meter line
transect (Daubenmire 1959),

In 1962, 22 goat hunters successtul in drawing
permis in the study area were asked to provide
one-guart rumen samples from thoir hanvested
amemal. Rumen sample analysis (Korschgen 1880)
was used o delerming fall food habits, No
adjustments for differential digestibility were made.
Mean percent ocourrence of forage faxa in rumen
samples and mean percent canopy coverage of
forage taxa from plol ransects were compared
LSing Spearman’s rank-cormelation.

Four distinet bigham sheep hards migrate 1o
summer ranges in the Absarokas from winfor
ranges in the Beartooth Range and Yellowstone
Park. Sheep amved on lhe Absaroka summer
range in mid-June having already lambed in
fransilional ranges (Steward 1975, Markin 1585),
Drata for groups of ewes, lambs, and juveniles were
collected (few adull rams ware ancountered),

Interspecific interacions wera recarded whien
sheep and goats wera abserved within 20 m of
each other. Each inleraction fil into one of four
descriplive categories based on whether or not
inMerference compefiion (Miler 1967) was
ebserved: sheep-dominated, goal-dominated,
mutual inlerance, of ambiguous oulcame,

RESULTS

Mountain Goals

Goats primarily bed on young plan tessus which
grew throughout the summer following receding
snow. Goals were observed using various habdnts
on all aspects depending on snow-mell and plant
prowth stages (Tables 1 and 2}, In the spring, goals
fad in snow-frea habifals on south aspects. As the
Sumimer progressed, goals pursued receding snow
lines and the emergence of young, succulent
vegetation fo habtats on west aspects, By late
summer and early fall goats used noh and easl
aspects where sieep, shaded lsdpes harbored
medting smow.
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Goats fed individually or in small groups (= =
5618, 1-47) within or nearby slaep, rocky escape
cover durng all perods (Figure 1), Forty-six
percent of all obsenvations of feeding mountain
poats wene within escape terain (Figure 2). Mean
slope and mean elevation of feeding habitats was
33 degrees (19-63) and 3562 (2925-3836) m,

While feeding, goats often traveled substantial
distances before arrhing al bedding sites. They
typically traversed a variety of habilats pausing no
mofe than & lew minules o graze any paricular
site. A mean of 2.8+1.9 habital-typas wore usad
per hour af unintarruptad faeding.

Seven of 15 successhul hunters returmed rumen
samples, Analysis of umen samples colleched
froem 9-15-82 1o 10-6-92 indicaled predominant use
of graminold spocies (T6%) in the fall (Table 3).
Farbs were sacond in importance (20%), while a
combination of browse and kechens made up the
remaining porion of the diel. Speaman’s rank-
correlation bebwean mean cancpy coverage of
forage taxa in the three habital ypes sxamined and
maan parcent oocurmanca in rumen samplos was
043 (P< 0.03) suggesiing forage selection is
proportional 1o abundance. Spearman’s rank-
cormelation betwsan graminoi] species canopy
coverage and moean parcent occurrence of thoss
species in umen samples was 083 (P=0.01)
suggesiing graminold wse in the fall diel =
proportional to abundance. Mo discemible
asgociaion bebween use of forb taxs and their
avallability was delected using the rank-correlaticn
test statstic (-0.08 (p < 0.80)).

Bighorn Sheep

From mid-June through September, sheep fed
in large groups (== 11,5 £8, 2-42) in open alpine
and fimberding meadows. By late Seplomber,
smaller groups fed i Smbedine meadows and
patches of sparsely vagetaled dirl-gcnee and talus
EBighom sheep and mountain goats were obsened
using differenl aspects (P<0.0001) and habitats
{F=0,001) during all five pericds (Tables 1 and 2).

Distance o escaps lerrain was greater for
foeding sheep than goats (P<0.001). The average
slope of sheep fonding sites was 24 degrees (12-
38). The mean elevation of sheep feeding sites
w3429 melers (2960-3888), 133 meters less
than goats (=4 34, P<0,001)

In contrast to goats, sheep tended o
concanirale fesding on one sils par feeding pericd
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Figure 2, Association with escape lerrmn by feeding mountam goats and sheep in the
Absarokas, 1991-1993.
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Table 1. Habitat use® by I'wd:'ri! mouniEin goats and sheep in the Absarokas, 1991-1993.

n_ Ledge R.scree S.scree T.scree  Tudl  Salpine Talus
May-June
Goats 48 122000 919 TS 48 T 705 1D
June-July
Goats 40 10(25) 10(25) 7(18) 5(12) 3{12) 2(6) 1(2)
Sheep 36 0 3 S5() 60T 1542 79 040
July-Aug.
Coats 74 23(32) 200N 68 9(12) 9(12) 68 1(D)
Sheep 34 0m 2{6) 2(6) S(22) M@0y 8(22) OO
Aug.-Sepi.
Goals 68 2537 1725 6(9 B(12) 6 (9 5(M 1y
Sheep 25 1(3) 2 3 S5(18) 1036 726 0O
Sepl.-Ocl.
Goats 62 19431) 422y T(12) 5(8) 610y  9(14) 2(3)
Sheep 29 0 () 14y 4(14) T24)  1034) T(24) 0O

A Types include ledge. rocky scree, sandy seroe, turf scree, turf, subalpine, and wlas.
b Number of ohservabions {percent of total),

Table 2. Aspect use by leeding mountain goats and sheep in the Absarokas, 1991-1963,

n N NE E NW W SE 3

May-June

Gioals 48 Xlop 2{4) 2() S(10) 6(13) B(le) 9(18) 11(23)
June-July

Goats 40 B2 3(M 3M 6(1% 5(13) S5(13) 411 6(1%5

Sheep 36 2N o 0@ 1 BEZNH 932 2N 725
July-Aug.

Goats T3 O1926) 10014) 15(20) ©9(13) &l11) )] 45) 3(4)

Sheep 36 1{2) 1{2) L) 2(5 822y 709 3(10) 1440)
Aug.-Sepl.

Goals 68 334 116 1623 11{16) 4(6) 1 (2) 0 ( 24

Sheep 22 301D 1) 1) 4013 1035 312 13 S(19)
Sepl-Oct

Goals 62 1524 11{18) 120200 1528 7(12) AX(H)] 1(3) ()

Sheep 2% 25 0 o 1 BEM 9032 20 7025

i Mumber of observations (pereent of 1otal)
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Mean number of habitat-types per hour of feeding
was 1.5 £ 0.7 and less than for goats (=328,
P<0.01). Sheep herds intensively grazed one sile
par feading boul and directional movemaents ware
not ebsenved to the same exient as goals.

Interspecific Intaractions

Dnly st obsandations of goat-shesp interactions
ware made, and of these five wers neutral, The
sixth concerned a group of 11 sheep feeding within
20 m of T bedded goats. When the author
appearad, ten shaep flad leaving one adult awe
and the goats who appeared unconcermsd
Alternpbing Io escaps to ledge areas, the ews was
blocked by the bedded goals. The owe
approached to within 10 meters of the author in
order to access an alernate escape moute.
Although goalts seemed lo prevent use of the
escape route, this obsarvation was influenced by
this abaarves and was amblguous.

DISCUSSION

Faeding site salection and behavioral strategies
for the two species were dissimilar, Mouniain goals
fed on sieep, sparsely vegetated sites during all
obsenvation perods. Feading stées wore often rocky
and closaly nssociated with maling snow.
Ganarally, goats fed individually or in small groups
and breveled substantial distances before stopping.
Chadwick (1974} described this behavior as “trail
feadifg”™ and noled i was greatest in the swmmen
and did nol vary until winter when snow pravented
long movements and thus, restricted feeding to
parbcular sdes,

Bighom sheep genarally fed m large groups in
open, moderately sloping, alping or timberline
meadows. While sheep were obsarved In ledge
habitats, they rarely fed al these sites. Shesp
stumed o bo altracted by the relatively high
biomass of turf communities, where they rebed on
large group sire and the vsual radivs of their
feading =ifes to detect predators (Shannon et al
1875, Adams ot al. 1982). In contrast to goats,
sheep tended to concentrate thelr feeding on one
it

Seasonal changes in aspect, elevalion, and
habital use in response to sarly growth has basn
reported in other mountain goal studies (Hjeljord
1973, Smith 1978). In this study, goats consistently
used sites with earky-growth vegetation. By clossly
following receding snows and foraging on the
subsequent "groen-up”, goats used all habiat typas

1
a

on all aspects during the five observation periods.
Phenologically similar sites woere avalable
ihroughoul the growing season because snow
melted more slowly on steep, northern and saslem
aspacts. In conirast, sheep used drier sites where
vegaiation was mone abundant and mature relatve
to that selected by goats. By using wel siles
predominantly, goats avoided termporal overlap with
sheep that, in some instances, used the same sites
later in the season.

Martin (1985) determined fall diet for sheap on
Absaroka summer range by microhistological
analysiz of fecal droppings (Table 3). Sheap used
grasses predominantly (Td4%) while forbs were
second in importance (18%). Sheep also used
browse (10%), mainly willow (Safix spp). Sheep
diets were simillar fo those found for mountain goats
in thes study, Both species’ diel primarily consisted
of common graminoids, particularly sedges [Cangy
spp). The § forage taxa with the highest mean
canopy-coverage composad grester than half of
bath species’ fall diels suggesting both species are
gensralists and feed on the most abundant forage
avallable durng tha fall. The use of uRcammon
forage taxa was not detacted in either species’ dist.

With few exceptions, sheap and goats loraged
on different forbs. Sheep used more browse and
less lichen than goats. Dissmilarties n the two
dests may reflect feeding site selection differences.
For instance, goats fod on rushes (Juncus spp.)
which were abundant in wel, shaded areas like
ledges and steep avalanche chutes. Also, sheap
browsed willow which primarily grew along
drainages in gantly-sloping meadows.

Meither species was obsered using mineral
licks. Martin (1985) did nol obasrve shesp using
mineral licks on the Absarokas summer range as
wall. The alkaline rock types of the Absarckas are
characierized by relalvely high polassum and/or
sodium conten! (Decker 1980); therefore, mineral
soulces may be abundantly dispersed throughoul
the range. rather than concentrated in paricular
sites. Forage growing in the volcanie soils may also
provicks mmeralks

Compatition wiould occur if the two species
were ulizing some emdronmental resource in short
supply;, however, feeding behavioral strategies and
site selection differences minimized ihis possibility
during the growng season, The conirasting
patterns descrbed herg aré indicative of niche
divergence hal would ba axpectsd given the hwo
species’ extonsively overlapping destribution and
evolutionary history in Morth America,

The patental for compeliion betwaen sympalne
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sheep and goats is likely greater during winter when
resources are more limited (Adams et al. 1982).
Mountain goats do nol occupy sheep winter ranges
in Yellowstone Park at present. However, wintering
areas for the Bearlooth Mountaing” goal population
overlap with thosa for some shesp herds that
migrate from fthe Absaroka summer range.
Investigating the relationship between the bwo
spacies on this winler range would be valuable in
further addressing the guestion of competition
between native bighom sheep and introduced
malntain goats.
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