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ABSTRACT

During summer 1979, 24 mountaln geoats (Oreamnos americanus) were marked
with individually ldentifiable canvas collars and/or eartags to determine
movements and home ranges of goats on Sheep Mountaln and Gladstone Ridge,
Colorado. Marked goats were cbserved June-August 1979, Jenuary-March 1980,
and st 1980. Createst linear distance between any 2 observations
of an Individual was used as an lndex of home r slze for each goat.
During the 2 summers, there was no significant difference In average home
range size between sexes. Summer home ranges averaged B times the size of
winter home :;-Eus. During both summers, home ranges expanded as forage
turned green snow disappeared at higher elevations, Goats frequently
moved back and forth between salt licks on and near Sheep Mountain and
alpine tundra areas on Gladstone Ridge and associated peaks, a distance of
at least 5 km. During winter Euut.a remalned within relatively small home
ranges, although they were not limited to these areas by deep snow. Small
home ranges may be an energy-conservatlon strategy In winter. During both
seasons, females were recbserved more often than were males. This may have
been due Lo males belng In smaller and therefore less detectable groups, or
to males having a greater tendency to disperse. One male dispersed from
the study area and was seen in 1980 and 1981 on Mount Shavano, a linear
distance of 15 km from Shes=p Mountaln.

lpresent address: Bureau of Land Management, P.0. Box 1150, Fairbanks,
R 339707

Zpresent address: 400 Rangeview Drive, Littleton, CO AD0120
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INTRODUCT ION

Movements and home Tanges of Rocky Mountain goats, particularly in
winter, are little known due to the remoteness and rugged character of
areas they inhabit. This facet of mountaln goat ecology is particularly
important in Colorado where mountain goats have been Ln{rm.mﬁ outside
thefir natural range and may compete with natlve bighorn sheep (Acams et al.
1982). Knowledge of seasonal home range size, movement patterns, relation
of mineral licks to such patterns, and dispersal capabilities of mountain
goats will be useful In assessing the potential for expansion of mountain
goat populations onto ranges of existing bighorn herds.

The literature offers little Informatlon on movements and home ranges
of mountaln goats, Rideout (1974) radiocollared 16 goats Iin Montana and
recorded their movements mainly from May to November with limited data
collected during winter, Smith (197¢) determined seasonal home ranges of 5
goats In the Bitterroot Mountains of Montana. The radio telemetry studlies
being conducted by Schoen (Unpub., Alaska Fed, Ald Prog. Rep, W-17-11-12.4R,
1979}, Nichols (1982), and Smith and Raedeke (1982) are the most intensive
investigations to date, but have been initiated recently with few results
reported. Some information can be glsaned from occasional comments
scattered throughout mountain goat literature, but these 5 studies
represent the bulk of existing information on movements and home ranges of
mountain goats.

b jectives of this study (Adsms 1981) included determining home ranges
and monitoring movements of 24 marked mountain goats on Sheep
Mountaln-Gladstone Ridge, in the Sawatch Range of central Colorado. wWe

ratefully acknowledge the flnancial support of the Internmational Order of

cky Mountain Goats, the Mational Wildlife Federation, Colorado State
University (C3U), the Hill Memorial Foundation, and the Colorado Division
of Wildlife (COOW). T. Dalley, J. Howlett, T. Spezze, H. Hood (CDOW), B.
Trentlage, S. McCollouch (CSU), and R, Smith (US Forest Service) assisted
with the trapping and marking operatlons. We also scknowledge support
mﬂm by §. Dgilvie, D, Reed (COOW), B. Lyons (US Forest Service), and
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DESCRIPTION OF STUDY AREA

The study area is located 11 km west of Buena vista, Colorado in the
Arkansas River dralnage. Boundarles of the area are the continmental
divide, Middle Cottonwood Creek, and South Cottonwood Creek. Major
geographic features Included Sheep Mountaln (3440 m), Gledstone Ridge (4027
m), Jones Mountaln (4031 m), and Mount Kreutzer (4000 m). Elevatlon ranged
from 2775 m at the confluence of South and Mlddle Cottorwood Creeks to 4031
m at the summit of Jones Mountain (Fig. 1).

Treeline occurs at about 3500 m depending on topography. Tundra
vegetatlion consists mainly of grasses, sedges, and forbs with patches of
Englemann spruce (Picea englemanni), bristlecone pine (Pinus aristata), and
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willow (Salix spp.). Common plants Include r:an:x % pyIon
scribnerl, Oreoxis alpina, Trifolium nanum, and G euu Ii:E Elow

Tieellne is a forested zone gominated Dy Englemsnn spruce, Douglas fir
(Pseudotsuga menziesii), llmber pine (Pinus flaxilis), and bristlecone
pine. T major plants below treeline 1 a montana,
Festuca arizonica, Artemisia frigida, Holodiscus , and Populus
Tremuloioes. FPIeviDUs research on this ares nas been report ¥ By

son (1977), Johnson et al. (1978), Adams (1981), and Adams and
Bailey (1980, 198z, 1983).

METHOOS

In August 1978, an adult female mountain goat was collared on the study
ares. From May to July 1979, an additlonal 23 ts (19 adults, 4
yearlings) were captured and marked (Adams 1981). All goats were captured
In Clover traps (Clover 1958) over artificlal minersl licks at Cottorwood
Lake and Porphyry Gulch (Fig. 1). Both llcks were established at least 2
years in advance and were used regularly by goats prior to constructon of
traps on the sites,

Adults were collared with 10-em wide colored and/or numbarad
vinyl-covered canvas collars and eartagged with numbered S-em Ritchey
cattle eartags. Males were marked with green eartags and females with
yellow eartags. Yearlings were eartagged by not collared., Klds were
released unmarked.,

Marked goats were observed June-Aupgust 1979, January-March 1280, and
June-August 1980. Observations were recorded to the nearest ha using a
gridded l5-min U.5.G.S. topographic map (Adams (1981).

The test linear distance between any Z, not necessarily
consecutive, observations of an individual was used as an index of home

range size for each goat. This was appropriate since the study area is
linear in shape (Fig. 1).

RESLLTS
SUMMER

Duting summer, marked mountaln goats were observed ranglng over large
portlons of the study area. Coats cbserved on Sheep Mountaln during June
stayed in that area until the end of the month, then moved on to other
parts of the study area (Flg. 2). Marked goats moved erratically over much
of the study area during the rest of the summer (Fig. 3). An acdult female,
R4S, was observed to move 8.6 km, between Gladstone Ridge and a mineral
lick on Sheep Mountain In 24 hours or less.
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The greatest linear distances across the home ranges averaged £.4 km
for the 2 summers (Table 1)}. There was-no significant aifference in
average home range slie between sexes. Males were less apt to be
rechserved than were females. Of l4 adult females collared by July 1979,
13 were rech=erved an average of 1.8 tlmes that suemer (Table 2). Four of
& collared adult males were reobserved an aversge of 1.3 times sach that
summer after release. Similar trends cccurred in 1980 (Table 2).

One adult male, G2, was not observed durlng any of the 3 fleld seasons
after he was collared. One unidentiflied green-collared male (presumably G2

but possibly Gl or G3) was observed durlng summer 1980 and 1981 on Mount
Shavana, 15 km linear distance from Sheep Mountain. The probabhle dispesrsal

route alono the continental divide was over 30 km.
WINTER

Marked goats were more sedentary in winter than in summer. Typiecal
winter movements were exemplified by 2 adult females (Fig. 4). Only 3
goats were observed to move more than 1.3 km. These goats were in a group
obeerved on Mount Kreutzer during a hellcopter survey on 22 January 1980.
Gozis were not observed In that area after the Tlight., It is possible that
these long movements resulted from hellcopter-rela disturbance and are
not characteristic of mountain goats In winter.

If the movemants off Mount Kreutzer are ignored, the greatest linmear
distance covered by goats in winter averapged 0.7 km, based on 9 female

ts (Table 3). However, If the movements off Mount Kreutzer are
ncluded, the average greatest linear distance covered was 1.7 km.

In winter as In summer, average number of reocbservatlons for males was
less than that for females (Table 2). Nine female goats were recbserved an
average of 1.8 times, whereas of 3 males observed, only 1 was reobserved.

DISCUSSION

In summer, home ranges of mountaln goats expanded as the season
progressed and encompassed large areas. [In June, goats observed on Sheep
Mountain inhablted small areas (Fig. 2). Ouring this time, forage was
turning green at the lower elevations of the study srea and these goats may
have remained in the area to utilize succulent forage. These goats wers
alsc nesr mineral licks that may have attracted them. The rocky, broken
terraln of southern Sheep Mountain Is characteristic of kidding areas and
goat G (Fig. 2) was observed with a small kid In the area on 25 June 1979.
She was last observed on Sheep Mountaln 3 days later, then was seen
subsequently on Gladstone Ridge.

As summer progressed and vegetatlon turned green and snow dissipated at

hl?‘!ﬂl‘ altitudes, mountain goat home ranges expanded (Flg. 3). Goats began
utilizing alpine tundra summer range on Gladstone Ridge, but moved between

395



yxieaws *a8pjy sucaspelo-ujviuncy deoysg

W S s w3y @eng

O,

~aunp FupaInp susswscs sjuseRidsl Dull PITOS
"G5 dommng *H "Ivod ujeluncd STvER] ITNpE 0 BIUSEDIACH

gprioTe] ‘ofowy

T ‘914

AV LNINILNGD

AqIAQ

2960



S

ne Ridge,

=Gladsco

in

B59, susmer 1980, Sheep Mounta

BCAE

a7



"3°92%

p 'BLGL VI paddes) “butddesy SIPNLOUT,  “UOLIPAISSGO ISB| PuR ISL4 UBAMIDG POjJAY,

__pe 3% 9 =UEaN [[e43AD

L'2z2 p =uwailt  — TR UE e suew T -
A _ i 5 26 o £
- - - 2°6 w 9 m mm
50 2 g ¥ a +E 85H
it Z vl 1 - 1 gD
B b B 1 8 &%
IAHYH :
.ml....m_,lﬁu___u._.m — | S e—— i X i . gy FERLL
zeo s ; H_.l.._.uﬂ..m =l Py _..FlumLu.._._ﬂ I al L i
.“_.m._..ﬂ = = Bai ﬂm.—.ﬂm..m LRSI
g 11 51 8 ['E s A | 2 GSH
£°8 I Bt L0 . 2 +E £GH
011 i1 ttr 1 - E GSA
A T i 02 2 81 1 ZLA
£°9 el 35 9'8 £ 22 2 ObH
2'8 91 gk £°6 £ vz +€ 9
GL6L NI GILSIAYUYH 2'9 5 vE +E nag
£ [ 9 b FA i1 £ {64
g 21 59 0°s ¥ 1€ £ G
1°2 L 55 1'E E vE I gh
2°9 & EE 0°6 E it £ GEH
b6 £1 29 2'f 5 Zb Z Mg
2°8 &l 99 £'9 ¥ [ A Ha
1°9 3 ik 91 g ¥ g 264
- - - E*B [ {9 £ 9
0°B 4| LT £ Af 69 £ HE
. CERLIEE
TN SHOTLWANISED (sAep] {1y ) qSNOTIYAY3SE0 {sAep]  (Bi61 ui) 1¥09
IMVLSIO 40 HIgWN 001434 JINYIS IO 40 ¥ITHN 001434 I OIANYW
HYINI T uof Lyauaseo HYINTT ot LyAu3seo
15315349 40 LN FEEIVELE] _ 40 H19NT]
0861_¥3INNS BL6L HIWHNG

dasus "ieob Uoes 10) Iswwns Bulanp suoTieaasqD 7 AuE usamleq @OUBJSTP IEDUTT 1S3jEaIN

"ope10To] ‘afipTy 2uojspern-uTEIUNON
*1 2198]

398



80 E -5 4 £1 ] 9 SITVW

81 & 611 2l Bl El L S3TWH34
L0 HOSV3IS NI 102 HOSYIS Wi 1¥09 NOSY3S NI S1W02 X35
Hid 03AHISH0 H3d 03A43580 H3d g3A43580 10y

MFE.&HPPWEELM@E_— E UEELLL]
{yatey || -Ademiep /| 1snbny §(-aunf g i=nomy [Z-9uni g

d1LINTM LR

\ *Opexofo]y ‘abpTy auojspeTn-UTEILNOW
daays '0esT ISIUTM pUB ‘DEST-6L4T 1awns ‘syech uTejunow JNpE paxrew Jo ﬂEu_E...nwﬂE g arqelL

399



*opeaoTo] “Buwy yaawawg
= * " Hu—.-.h

"afp1y PuoaspeTs-uieIuUncy dasyg ‘06T ADIUTA ‘M PuR ME "SIW0E upvIunOom OTEmR) I[NPE ¥ J0 SIUIERAOH

LI R R B L

N

TVANINILNGS

Fgiang



Table 3. gGreatest llnear distance between any 2 observations during winter
1980 faor each goat, Shesp Mountsin-Gladstone Ridge, Colorado.

LENGTH OF GRERTEST
CESERVATION NUMBER LINEAR
MARKED PERIODAD oF DISTANCED
GOAT (days) CBSERVATIONSD (km)
FEMALES
BR 34 5 1.3
Rz - 1 -
YR 9{50) 2(3) 0.2(4.7)
=] 50 5 1.1
¥é 22 3 1.1
a7 2 3 .4
G4 4 4 0.9
gss (50} 2(3) 0.2(4.7)
BS57 10 2 0.4
B59 10 2 0.4
mean= 0./40,3C
MALES
BS5 - 1 -
g58 =(15) 1(2) (1.8}
Gl . 1 -

Bpprind between flrst and last observation.

Onumbers in parentheses Include data from goats on Mt. Kreutzer disturbed
by helicopter and not included in mean.
ce 2 5.E.
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these areas and the lower slopes of Sheep Mountain throughout the summer.
These movements appear to be due to the attraction of mineral licks on and
near Sheep Mountain, The longest movement by a goat within 24 hours, a
distance of 8.6 km, was from alpine tundra on Gladstone Ridge to a salt
lick on eastern Sheep Mountain. On & August 1979, an adult female, YR, was
observed to travel from Dead Can Gulch to the lick at Porphyry Gulch
trapsite, a distance of 4.5 km, in less than 2 hours. Such strong
attractions to mineral licks have been reported elsewhere for mountain
goats (Hebert end Cowan 1971, Singer 1977, Hutchlins and Stevens 1981).

Createst linear distence covered by ts from June to A t averaged
6.4 km for goats on this area. Schoen ﬁnﬁl. Alaska Fed, Ald Rep.
W-17-11-12.4R, 1979) reported a comparable & km as the mean yearly home
range length for goats In Alaska.

During winter, mountain goats restricted their movements to small areas
within the boundaries of their summer home ranges. Winter home ranges
averaged 11% the sizes of summer home ranges. Smith (1976) reported
similar differences between summer and winter home ranges for goats in
Montana. Brandborg (1955) mentioned 10 goats remaining on 8l ha for 3
months during winter in Idaho. Schoen (Unpubl. Alaska Fed. Ald Rep.
W-17-11-12.8R, 1979) reported that a majority of 20 radio-collared goats
near Juneau, Alaska occupied smaller areas In winter than in summer, but
the opposite was true for some of the goats.

Such characteristically small home ranges may be due to snow conditlons
that do not allow animals to move far. However, this does not appear to
have besn the case on Sheep Mountaln-Gladstone Ridge. Although deep snow
In the forested portions of Gladston= Ridge did not permit travel between
alpine ranges and subalpine ranges, the goats were not as restricted as
thelr movements Indicated. Much of the study area above treeline was

relatively snow=free and available to goats wintering on the tundra, but
only a small portion of it was used. Long movements of goats off of Mount

Kreutzer following the 22 January helicopter survey illustrate the ability
of mountain goats to travel long distances through snow if necessary.

Small winter home ranges may be an enargy conservation strategy. If
adequate forage was avallable in aress that provided escape terrain,
resting cover, and the other regulred resources, there would be no reason
to move from those areas. On Sheep Mountain-Cladstone Ridge, mountaln
?g-ilz appeared to select and remain in areas that offered a combination of

raging aréas with plentiful vegetation, interspersed with cliffy terrain
(Adams and Balley 1980).

Male mountaln goats were less apt to be cbserved than were females
regardless of season, Malss seem to have a greater tendency to disperse
than females, which may account for thls difference, Dispersal of an adult
male to Mount Shavano supports this theory. Rideout (1974) reported that
marked male goats were never observed on his study area the year following
their capture. Four of 8 males trapped on this study area in summer 1979
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weTe not ohserved again oduring that summer. Two more marked males were not
observed on the area during the following winter or summer. In comparison,
only 1 femals of 15 collared was not observed during summsr 1579, after her
release, but she was seen during winter 1980.

Male goats may also sggregate Into smaller, hence less detectable,
groups than do females, This has been reported by several authors
(8randborg 1955, Holroyd 1967, Chadwick 1977) and may account for their
recuced observabllity.

Informatlon presented here has implications for management of goats.
First, since goats are capable of moving long distances in relatively short
periods, aggregating several daily ground surveys of different portions of
the area would be guestionable for estimating the minimum population size.
Surveylng the entire area in 1 day with several ground crews or by
helicopter, is preferable.

Second, when using the Petersen estimate (Caughley 1977) with mountain
goats, a survey of the population to estimate the marked:unmarked ratio
will not be a random sample if adult males are less ohservable than are
adult females, @s suggested sbove. Consequently, adult males and females
should be marked in proportion to their cccurrence in the herd.

More information on home range Fidelity In mountalin goats would be
useful in detarmining the potential for dispersing animals to establish new
populations. Schoen (Unpul. Alaska Fed. Afd Rep. W=17-11-12.4R, 1979)
suggested some fidelity to home ranges being expressed by females, albeit
from limited data. If female goats usually return to the same winter
ranges, establishment of new satellite ulations would be slowed.
Harvest data from Colorado (Dennay lﬂﬁﬁmﬂt this may be true. On
areas between the Mount Shavano population, introduced in 1948, and the
Sheep Mountain-Gladstone Ridge population, introduced in 1950, only males
were harvested untll 1974. Determination of home renge fidelity could
affect the amount of concern over and management strategles for limiting
expansion of existing mountain goat populations in Colorado. Additional
Information on movement patterns, home range dynamics and fldelity,
dispersal rates, and factors that trigger dispersal will aid the Colorado
Division of wildlife in making timely decisions on management of the
state's mountain goat populations.
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