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ABSTRALT
Winter discribution and habitat preferences of highorn sheep (Ovis

canndensis canadensis) were studied in the Musmy Range, HRocky Mountain

Hational Park, Colorade by pround and aerlal cobservations of 257 bighorn
bands during 1965-1976. Intensive fleld study conducted during 1974-1976
indicated that mature rams remaln spatlelly segregated from ewes and sub-
pdults durling Japuary through May., Ewe-pubsdult bands drifted among tundza
winter ranges and low elevatlion ranges in the upper montone Torest durlng
winter. Bands of mature rams remained on discrete tundra ram winter ranges
throughout winter, Both ram and swe-subadult bands exhibited a preference
for southfacing reglons of tundra where topographic and vegetational diver-
sity are maximum. KRegional topography and weather minimize snowfall and
snow accumulation in the Mummy Range making a variety of vegerarfonal Cypes

accesaable o bighorn shesp during winters of normal precipitation.

INTRODUCTION
The objective of this paper Ia to deseribe winter habitat preferencas,

group compogltlon and range use pacternsg exhibiced by & remmant herd of

1'Ih- United States Mational Park Service financed fileld research
conducted during this study. Data gathered during the 1974=19706 period
are the subject of the Senior author's Master of Sclence thesis.

- 320 -



Focky Mountaln bighorm shecp in che Mummy Range of porth central Colorado.
The size of range of this herd have been greatly reduced since 1900 whoer the
resort community of Estes Park was scttled. Early siphctinps recorded by
Batlonal Park Service persomnel Indlcate that ewe-subadult bands occupled
low elevation winter ranges vhich are characterized by bunch mrass meadows
and granitic cliffs. Loss of low elevation ranges near what is nmow Fetes
Park resulced in Iungworm=induced die offs amd precipitated the decline of
this herd. Recent aerial surveys have indicated that a remnant herd has

occupled the southern Mummy Range since the late 1960"s.

STUDY AHEA

The Mummy Bange study aréea is located within the porth-east gquadrant
of Hocly Mountain Ratiomal Park roughly 72 lm south of the Colorado-Hyoming
border:. The area lies immediately east of the Continental Divide near the
norchern terminus of Front Range. Average total monthly precipicacion re—
corded at Estes Parlk is abour 1.8 cm per monch for January and Febroary and
3.5 em per month during Harch and April. Mountains in che vicinity are
composed of Precambrian schist, gneiss and granice. Topopraphic features
charactaristic of valley glaciation are prominent throughout the study area,
Elevations range from 2400 = et valley fleoors te 4100 m near mountain sum-
mits, Treeline poccurs near 3400 mi roughly ope-half of che study area lics
above this elevation and is covered by rock outcrops, talus and tundra veg-
etatlon. Dense stapds of subalpine spruce-fir forest cover approximately
three-eights of the area. Stands of ponderosa pine (Pinur ponderosa},
bouglas fir (Pseudotsuma menziesii), and aspen (Populue tremuloldes) are

interspersed with xeric bunch grass stands and mesic-hydric meadowvlands in

the upper montans zone below 2800 . Vegetations]l associatisne characteriastic
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of the area have been describhed by Marr (1961), Willard (1963), and
Stevens [1370).

Neighboring highorn herds occur to the north, west, and south, of the
Mummy Range. These herds are separated by straight line discances of 5-23
km. Movement data necessary to evaluate che penecie scatus of chese herds
and the potential for gene flow among them iz essentially non-existent at

presant.

HETHODS

Winter distribution patterns of bighern sheep were determined by
ground and aerlal observations of 237 bands recorded beween 1968 and 1976.
Date, time, locatlon, aspect, slope, vegetatiopal cover and age-sex compo—
sition were recorded for each band observed. HBighorn sheep were classified
according to Gelst (1971).

Winter observablons of aheép were récorded during yearly helicopter
surveys conducted between 1968-1974, Intensive ground survevs were carried
out during the Novesher to Hay periods of 1974-1975 and 19751976, Supplemen—
tary chaervations were obtained during halicopter surveye conducted during
the wintars af 1975 and 1976. Population size and comporition estimates werae
constructed on the basls of maximuom nop=duplicate clage counce Tecorded
during 1974-1976.

Climatologlical data were recorded at the Estes Park U.5. Weather Bureau
station (2300 m} which is located on the south=eastern edge of the Mummy
Eange. Snow depth data were recorded at monthly intérvals by U.5. Hational
Park Service personnel aleng three U.5. So0il Conservation Service anow

courses adjacent to the study area.
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RESULTS AND DISCUSSTON

Berd Sire and Composition

A hoerd of 50-60 bighorn sheep occupied approximately 80 e (32 square
miles) of the southern Mummy Hange during this study. Pam to ewe ratios
were estimaced ac 185/100 during 1975 and 167/100 durinp 1976. Yearling
and clama I rama formed 58 percent of the ram segment of the herd during
1975 and 48 percent during 1976, Class 1I. III, and IV rams, in agpregate,
accounted for less than 50 percent of rame wintering in the Mummy Range
during 1974-1976. Estimates of lamb to ewe ratios (including yearling and
adult females in the ewe class) were 54100 during 1975 and 67/100 during

1976,

CGroup Composition and Range Use Patterns

Limited observations recorded during 1974 and 1973 rutting seasons
indicated that mixed sex groups were widely distributed on south=-facing
glopes of the upper montane forest and alpine tundra between 2550 and 3950 m.
Average band xlze wax 7 sheep during the rut.

Tﬁ-turt ramg dizaszxociated from ewe-subadulf bands during Janusry and
remiined on disevete alpine tundra ram ranges during winter and apring.
These ram winter ranges are located on the periphery of ewe—subadult winter
ranges, in the most remote regions of the study area, and obaservacions of
ram bands have been linitff;l Average band size for 14 ram hands observed
during 1968-1976 was 5 rams. Class T and [T rams were commonly associated
with elass 111 and IV rame and accounted for 61 percent of all rams observed
in such bands during 1974-1976.

Average eve-subadult bhand size was & shoep during winter. Composition
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of 111 eve-subadult bands observed during winter was 46 percent ewes and
vearling females, 29 percent yearlings, class I and class Il rams;, and 26
percent lambs. Successive relocations of ewes Identified by broken horns
fndicated that ewe—-subadult bamds deifted among tundra and upper montane
foresr winter ranpes by traveling along ridgetops and thraugh open stands

of subalpine conifora, where snow accumulation was limired by wind,

Habicar Preferences

Bath ram and ewe-pubadult kande exhibited a preference for south-
facing reglons of tundra during wincer. Ninety=-seven percent of all bands
locacted on alpine tundra wera sighted on south mapects (Fig. 1). Tundea
winter ranges inhabited by rams and those usced by ewe-subadult bands are
characterized by similar topography. Unglaciated 30=45° slopes are juxtaposed
o 50=60° ¢liffs which have been formed by valley glaciation amd subsequent
weathering. EKobresfg=domimated sedge=grass turf stands are interspersed
among rock and forbs on opean unglaciated slopes. Eobresis stands are wind=-
swept and remain snow-free throughout winter. Vegetation is patchy and
sparsely distributéd among rock outérops on ¢liff sites which extend downm to
treeline near 3400 m. Hairgrass (Deschampsin) 1is associnted with sedges,
rushes, clover (Irifolium) and Fotentills in drainage depressions on cliff
faces. Cushion plant associations eceur eon relatively steep: coarse and un=
stable soil sites Iinterpersed among rock outcrops. Small stands of Kobresia=-
dominated cturl cccur on stable, well-developed soll sites among the cliffs.

'_F_!Il;j'-unq percent of all bands obgerved on tundea winter ranges ducing

1974=1976 were located on &40-45" slopes and 37 percent were seen in EI}-—EE:

cliff terain (Fig. 2). Winter activity of hiEhﬂrn sheap was centered about

e
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Fig. 1, Seascnal distribution of bighorn sheep observed in the Mommy

Range, Colorado, 1975=1976, by aspect and vegetational reglons,
Percentage totals less than 100 Indicate that remalnder of obeer-

vations occurred on level ground,
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the rismrogks which separate 40-45% slopes from 50-60" cliff terrain. Sheep

utilized & varlety of vepetational associations on these two topographic
types (Fig. 3). Preferences in cover typeé usé related o seasonal veriations
in smow depth and quality can not be demonstrated by data collected durinp
this study, Thermal addies and strong northwesterly winds rapidly removed
light aceumilations of dry powder snow from eliff mites followinpn winter
gtorms during Decembar-February.

Desper accusulations (0.3~1 m) of wet snowfall were gencraced by up-
glopa storme during che transition from winter to spring. Fnowfall durimpg
March and April vas generally not accompanied by the strong persistent
vinds of early winter. Ino the absence of wind, svalanche and melt remowved
accumulations of wet snow from tundra winter ranges at a slower rate.

Intermittent ose of upper montane winter ranges by ewe-subadult bands
wan restricted to a &5% south-facing slope between 2550 and 2750 m; located
above a mineral lick. This one remaining low elevation range Tepreésents
approximacely one-fifch of the total area of low elevation ranges used hy
this herd during the early 1900's. Open stands of aspen and ponderosa
pine are interspersed with shrubs, bunch grosses;, and granicic benches and
boulders on this south slope. Common shrubs include choke cherry (Prunus

virginiapa), juniper (Juniperus communis}, bitterbrush [Purshia tridentata),

hollygrape (Hohonia repens), squaw currént (Ribes cereum), and wild rose

{(Rosa sp.). OGrazses of common occeurrence include wheatgrasses (Agropyron
gpp-)s bluegrasses (Poa spp.), bromes (Bromus spp.), and mountain muhly

(Muhlenbergia montang).

Early winter snow accumulations on this low elevation ranpge rarely

exceeded 20 em durding the January-February periods of 1973 and 1976.
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Wind swept snow out of bunch grass stands and inte the trees, rapidly
opening up the areas preferred by sheep. Llate winter storms produces 30—
50 ¢m snow accusulactions which gradually melted on south-facing sheep range.
Crusted and perslstent smow cover was not observed on low slevation ranpe
during the 1974=1976 study period.

Total monthly precipitation recorded at Extes Parl was 50 parceant of
normal between January and February and 74 percent of normal between March
and April during winters of 1975 and 1976. Monthly anow depths for corre-
aponding time periods along three snow courses in the subtalpine forest
{(betwaen 2B00-3100 m) adjacent to the study area, were 95-102 percentc of

normal. These data 1lluscracte thegffecr of wind on snow accumulation in

the subalpine forest where snowfall is supplemented by wind—deposited snow.
Similarly, they emphasize the effect of wind on highorn sheep winter ranges

in this region. Clearly, vinter wind is a significant "weliare facter” feor

thess chasp and the severity of winter is dﬂfﬂdm upon its intansicy.

Recent studies of winter habitat ecology of Rocky Mountain bighorn

gheep by Patecz (1973), and Celst and Patocz (1977) indicate that winter
snowfall and deep frozen snow accumulacions Influence bighorn behavior and
habitat selection in the Capnadian Rockies. Vhile similar reations to
occasional heavy snowfall may ocour in the Mummy Bange, {t appears that local
interactions of regional weather with topography limit snmowfall and aceusnla=-
tion below levels pommon on sheep range in the northern Rocky Mountains.
Winter habitat preferences oxhibited by bighorn sheep in the Musmy Hange
indicate that this remnant herd is able to utilize a variety of vegetational
communities by concentrating on tumdra winter ranges where topopraphic

diversity 1s maximum that is, where open slopes are juxtaposed to cliffs.
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Game managers frequéently @llude bo cliff terain as on elesent of bighorn
habitat necessary for escape cover; perhaps we should begin to investigate
the isportance of cliffs as an éssential source of winter food for bighorn

gheep as well.
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