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Abstract:

A study was conducted in the Bridget Mountains of southwestern Montana from June through
September 1974 and from June through December 1975. Objectives were to obtain data on summer
and fall distribution, movements, habitat use and food habits, including ' nutritional relationships, of
mule deer associated with the Armstrong winter range. Special emphasis was directed to use of forest
habitat types by monitoring five radio-collared adult females. Fourteen habitat types and five phases
associated with five major climax series were recognized and described. Deer numbers, productivity,
distributions, movements, and range use characteristics were determined from 22 aerial flights and
regular ground surveys. Approximately 210 deer occurred on the Armstrong Range in early winter
1975, of which only 139 survived the severe winter and dispersed onto summer ranges in the spring of
1975. Observed fawn:doe ratios declined from 26:100 in early fall 1975 to 9:100 by early winter, with
most of the change occurring during a period of severe weather in late November when deer were
concentrated on fall "holding" areas. Relocations of individually marked animals showed that 73
percent had summer and/or fall ranges within 6 kilometers of the winter range. The remainder migrated
greater distances north and south of these areas as well as along the east slope of the Bridget Range.
Most deer appeared to habitually use the same summer and winter home ranges each year. Seasonal
migrations followed definite routes which included local "holding" areas where deer aggregated for
variable time periods during spring and fall. Normal summer home ranges averaged 52 hectares (128
acres) for the five radio-collared females, while total home ranges averaged 107 hectares (264 acres).
Heavy usage of forested habitats, especially the Pseudotsuga menziesii series, was observed during late
spring, summer, and fall 1975. The DF/Caru, DF/Cage, and DF/Agsp habitat types were most
important during spring and fall. The DF/Caru and Krummbholz types were most important in summer.
Relocations of radioed deer indicated that use of the Pseudotsuga menziesii series may have been
overestimated by general observations while usage of Abies lasiocarpa and Pinus albicaulis series were
underestimated. Significant shifts in use of habitat types occurred during late summer, apparently in
response to shortages of succulent forage caused by dessication and killing frosts. Food habit studies
showed that forbs and browse, in order of importance, were used during late spring (June); while forbs,
browse, and grass and browse, forbs, and grass were orders of importance for use during summer and
fall, respectively. Protein contents of important forage plants were highest at emergence in spring and
declined steadily to fall dormancy.
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ABSTRACT

A study was conducted in the Bridger Mountains of southwestern
Montana from June through September 1974 and from June through
December 1975. Objectives were to obtain data on summer and fall
distribution, movements, habitat use and food habits, including '
nutritional relationships, of mule deer associated with the Armstrong
winter range. Special emphasis was directed to use of forest habitat
types by monitoring five radio-collared adult females. Fourteen
habitat types and five phases-associated with five major climax series
were recognized and described. Deer numbers, productivity, distri-
butions, movements, and range use characteristics wére determined
from 22 aerial flights and regular ground surveys. Approximately 210
deer occurred on the Armstrong Range in early winter 1975, of which
only 139 survived the severe winter and dispersed onto summer ranges
- in the spring of 1975. Observed fdwn:i:doe ratios declined from 26:100
in early fall 1975 to 9:100 by early winter, with most of the change
occurring during a period of severe weather in late November when deer
were concentrated on fall "holding" areas. Relocations of individually
- marked animals showed that 73 percent had summer and/or fall ranges
within 6 kilometers of the winter range. The remainder migrated
greater distances north and south of these areas as well as along the
east slope of the Bridger Range. Most deer appeared to habitually
use the same summer and winter home ranges each year. Seasonal
migrations followed definite routes which included local "holding"
areas where deer aggregated for variable time periods during spring-
and fall. Normal summer home ranges averaged 52 hectares (128 acres)
for the five radio-collared females, while total home ranges averaged
107 hectares (264 acres). Heavy usage of forested habitats, espe-
cially the Pseudotsuga menziesii series, was observed during late
spring, summer, and fall 1975. The DF/Caru, DF/Cage, and DF/Agsp
habitat types were most important during spring and fall. The DF/Caru
and Krummholz types were most important in summer. -Relocations of
radioed deer indicated that use of the Pseudotsuga menziesii series
may have been overestimated by general observations while usage of
Abies lasiocarpa and Pinus albicaulis series were underestimated.
Significant shifts in use of habitat types occurred during late summer,
apparently in response to shortages: of succulent forage caused by
dessication and killing frosts. Food habit studies showed that forbs
and browse, in order of importance, were used during late spring (June);
while forbs, browse, and grass and browse, forbs, and grass were oxrders
" of importance for use during summer and fall, respectively. Protein
contents .of important forage plants’were highest at emergence in spring
and declined steadily to fall dormancy. ’




INTRODUCTION

Studies of mule deer in the Bridger mountain range were initiated
in ;955—56 when Wilkins (1957) determined rénge use and food habits
of mule deer associated With'the Armstrong winter fange. SinceAl972,
continuing intensive investigations have iﬁcluded studies to provide
current information on range use and food habits, déscribe seasonal
distributions, movements, and behavioral characteriétigs, and aeter—
mine population trends and dynémics of mule deer on that area.
(Schwarzkoph 1973, Hamliﬂ 1974, Mackie et al. 1976). Ecological
characteristics of the Armstrong winter range, including the distri-
bution, forage production and utilization of key browse plants,:were
described by Buscis (1974), while Mo?ton‘(l976) eQaluated nutritional .
values of important winter forage piants.

Results of these studies have provided considerable information
on winter habitat requirements and relationships.. Although the studies
of Wilkins (1957), Schwarzkoph (1973), and Hamlin (1974) included
observations on summer habits, difficulties in observing deer on
rugged, heéviiy forested-spring, summer, and fall range areas pre-
cluded precise definition of habitat use and requirements during these
seasons. The findings_of Schwarzkoph (1973) and Hamlin (1974) that
fawns and some females enter winter witﬁ omentai fat reserves close

to the critical level indicated that range usage and conditions during
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those periods may be importaﬁt in the edology of mule deer on the
area., Hamlin (1974) also reported that females with fawns appeared
to mainly use.heavily forested habitat types, while uﬁbroddctive does
and males made greater ﬁse of high eleva£ion, mountéin meadows during
sumﬁer.

This study was.designed to obtain summer and fall information 6n
the distribution, movements, habitat use, and fooa habits, including
nutritional relationships, of mule deer associatéd with the Armstrong
Range., Special emphasis was given to use of forested areas and types
by monitoring five adult feﬁales equipped with radio-transmitters
during the winter and spring of 1975. Field studies were conducted
from June through early éeptember 1974 and from:June thrbugh

December 1975.




- DESCRIPTION OF STUDY AREA

The study area (Fig. 1) comprised approximafely 50 square kilo-
meters (19.4 square miles) and was locaﬁed about 32 kilometers (20
miles) north of Bozeman, Montana along the west slope of the Bridger
mountain range. The Bridger Range extends fromiBfidger Canyon north-
ward for 37 kilometers (23 miles) to Blacktail Mountain, in Gallatin
County. It is bounded on ‘the east by the Crazy Mountain Basin, on. the
west by-the Gallatin Valley, oﬁ the north by the Maudlow Bésin, and on
the south by a major oblique fault. Geologicél characteristics of the
Bridger Range have been described in detail by McMannis (1955).

V Boundaries of the study area Qere, approximately, Johnson Canyon
on the north, Tom Reese Creek on the south,-the‘Bridgeridividé on the
east; and the Gallatin Valley floor on the weét.. During 1974,‘ob—
servations to relocate marked deer weré made periodically over a
larger area, exténding approximaéely from Pass Creek on the norfh to
Ross Peak on the soﬁth and from the Gallatin Valley fléor on thg»wést.
to tﬁe éridger Canyon—Flathéad’Pass roads on the east.

| Elevatiogs within the"study area range from 1600 meters.té é9l4
meters (5250—5?60 feet) with abrupt changes in elevéfion of 300 meters
(985 feet) within one kilometer (0.6 mile) accurring frequenfly. The
main topographic features.are numerous eastQWést'ridges which drop off

into steep-sided canyons on the north and south. The ridges separate
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the study area into five distinct‘drainages., Tom Reese Creek, North
Cottonwood Creek, and Mill Creek originatetin high,elevation basins
along the Bridger divide and flow year‘round. Bill Smitn Creek and_-.
Johnson Creek are‘intermittent streams oriéinatingsinuthe Montane.
rorest at lower elevation. ‘

Approximately 90 percent of the study area is federally owned
and’ admlnistered by the U.S.D.A. Forest Serv1ce Gallatln Natlonal
Forest. The remalnder; 1nclud1ng most‘of'tne footslope area is
~ privately owned. A U. S. Forest Servrce road into Johnson'Canyon
provided. public access to the north end of the study area; Access
into all other canyons was restricted'by‘priyate’ownership and waé
limited primarily to foot travel. |

Vegetation characterdstics of portions'of.the study area were
{described‘previously oy Wiikins‘(l957), Schwaeroph (1973), ﬁamlin'
-(1974), and Buscis (1974).. The recent classifications and descriptions
of forest habltat types (Pflster et ‘al. 1974) and mountaln grassland
and shrubland habltat types (Mueggler and Handl 1974) of western |
~Montana also apply ‘to th1s area, though sllght mod1f1catlons appear
nécessary to accurately descrlbe certaln habltat types.

FOur maJor “climax habltat_serles 1nclud1ng twelve habitat types’
occurred within'tne forested portion.of‘the study area. These:

inciuded a Psendotsuga meﬁziesii,series occurring‘from11645 meters'to:

2440‘meters.(5397—8005 feet), d Pinus flexilis series occurring between
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2135 meters and 2590 meters (7005-8498 feet), an’ Ab%es Zaszocarpa
‘eerles at elevatlons from 2075 meters to 2620 meters (6808 8596 feet);'
‘and a Pinus albicaulis serles occurring from 2250 meters to 2695
meters (7382—8842 feet). Both4series and eompoqent habitat types
overlapped elevatienaily as'the teﬁperate forest series ektende& to ‘
higher.elevations‘on‘southerly‘egpoéures and the‘sutalpine.fqtest |
-series extended downward on'northerly exposuree. Alpine meedoﬁs and
subalpiﬁe.(krummholz) hebitets occurred at elevations'froﬁ 23éQ metete
to 2900.meters (7612-9514 feet)l 'bescripti?e'eherectetistics and
distributions ef these forest eetieé and types, as well as alpinevend
subalpine Habitat types will be diseussed un&er results. |

A Winter ‘Range series,;comprisedjef bunchgraes ﬁrairie and shrub-
land habitat types, occurred on slopes, fbptslobes,'and the‘valley’
floer below the’forest at elevations from 1600 to,2015‘(5250-66il '
. feet) (ﬁuseis, 1974). | ”

Climatdiogical data (U. S.‘Department'of.Commeree) fqutWo U. S.
Weather Bureau Stetiens, Beigrade FAA and Bozemaﬁ_IZ NE{.fbr i974 and
1975, as.wellras'the 24—year ﬁeaﬁs, are lieted in Table 1. - Belgrade.
FAA is lqcated in the Buﬁchgrass Pfairie Zone, 16.1 airline kiiometeré
(10 ﬁiles).eoutﬁwest ef the.stedy area at an elevation ef 1357 metetsi
(4452 feet) ‘Bozeman 12 NE‘station is 1oceted on the east siope 6f
. the Brldger Range, 19. 3 a1r11ne kllometers (12 mlleS) northeast of -

Bozemdn at an elevatlon of 1814 meters (5950 feet) within the




TABLE 1. CLIMATOLOGICAL DATA GATHERED BY THE U. S. DEPARTMENT OF COMMERCE FROM THE BELGRADE
FAA AND BOZEMAN 12 NE WEATHER STATIONS.
Temperature (Degrees C.) Yearly
J F M A M J J A S 0 N D Ave.
Belgrade
FAA (24
year
average) -8.3 - 4.8 -3.4 §.4 501002 5168 19045 1 18575 TV 6/ " =—0:8—5.8 5.4
Belgrade
1974 =87 = 0.6 -1.9 6.8 8.4 23 . 2056 1659 1232 7.4 -0.1 -6.6 6.0
Belgrade
1975 -8.4  -10.2 =4l 0 1:8 12,8 -20.4 16.3+11.9 e ¥ =3+ =39 g7
Bozeman
12 NE
(24 year
average) -6.7 - 4.8 =34 1.3 6.6 1150° “1456 14.0 g2 4.8 -1.6 -5.1 3.2
Bozeman
1974 =8:3 —12.7 =34 3.1 4.7 £2.5.'15:¢% 1235 8.4 559 =1.0:=6,2 3.4
Bozeman
E975 = R =B B = T e = 4.9 9.4 161 12 ol 8:5 358: ~3.6:=2.7 2.0
Precipitation (Centimeters)
Belgrade
FAA (24
year
average) 1568~ 1507 2.18 2.87 249 6.17 52.64 3.02 .73300. ~ 2795 Le83- 1245 34.38
Belgrade
1974 .69 <38 2.74 1522 6.20 68" 2.69 TR e L 3.287: 243 337 30.84
Belgrade
1975 3.30 3.86 2.67 2.8 ~ 5.38 4.09 . 5.51 2.64 1:93 8,05 2460 839%:43 .99




TABLE 1.

Continued.

Temperature (Degrees C.)

J F M A M J J A

Yearly
S 0 N D Ave.

Bozeman
12 NE

(24 year
average)

Bozeman
1974

Bozeman
1975

72325 574 17.06 8. 00000055 18, 995 4 5h 2 TR0 1 7

7.72 3.48 16.28 11.07 12.06 4.88 3.05 10.24

11.15  5.38 7.98 6.45'12.65 16.10° .8.46 10.72

1995811 6+68 6237 89.43

4.27. 5:28558.407 55799874553

7.47 14.48 11.76 6.05 118.57
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Pseudotsuga menziesii series. Mean annual temperature and precipi-
tation for Belgrade during £he period 195271975 were 5;4°C..(4l.7°F.)'
and'34.38 centimeﬁers (13.5 incheé), respecfively; ﬁuring 1974, the
mean'annual femperatﬁre and total precipitation were 6.0°C. (42.5°F;5”‘4‘
and 30.84 centimeters (12.1 incﬁes), feépéctively. The aﬁnﬁél mean
recorded for pemperatufe during 1975 wa; 3.75C. (38.7°F.) apd tqﬁal
precipitation was 43.92 cenriﬁeters‘(17f3 inches). |
Mean annuél témpe£atpre and tofgl p?eéipitétioﬁ for 1952—75'at

the Bozeman 12 NE Station.Weré 3.2°C. (57.8$F.):and 89.43 centimetéfé
(35.2 inches), respectively. - The mean ﬁempe;éturé% for 1974 and'1975
. were 3.4°C, (38.15F.)'and_2.0°C. (55}6°F.), ;gspéc;ively} -Total pre; -
© cipitation was 87.53 céntimeters (34.5'inche;) for 1974 and 118.57
centimeters.k46.7 inches) for 1975. For foth staﬁions, monthly
teﬁperéﬁures were conéiSﬁently Lower dpringﬁ1§75.as compared with
19745 and monthiy pgecipifatfon totals were generally higher.

| Lilac bloom datgslare used és étandard phenological indiéa;ors
by biqclimatologists. The long-term averége‘b;oom_date corfegted fof
the lower elevatidﬁal.limit of the Stﬁdy are; (1600 meéeré or 5250 :_
‘féet) was June é (Cgprio 1966).' buring'l974'the liléé ﬁlbom'date was
1o dé&s latef théq the 1ong;term”avérage idaprid 1974)1' The Bloom‘.l
date for 1975 Qés 15-20 da&s-latef than fhé long-term ;Vérage (Céprio

1975).




METHODS

Habitat Analysis

Habitat types within the forested'pqrtion of the study aréa were
delineated on the basis of the classification developed by Pfister
et al. (1974) for western Montana foresfs, although some modifi-
cations were necessary to more accurately déséfibe some habitat types.
Those of subalpine and alpine areas were defined on the basis of |
descriptions made during the present study. Initiélly, typés were
identified by field reconnaissance. Later, to.characterizg and
verify species compésition, three sample sites were examined in a
relatively homogeneoﬁs and undisturbed porfion of éach habitat type.
When possible,.these sites were located in different drainages. At
sample sites in. forested habitat types, the climax habitat series was
characterized on the basis_of speciés éomposi;ion and successional
relationéhips of the overstory timber and the tree seediings that were
present. Undersfory vegetation of forested, éubalpiﬁé, and alpine
‘habitat types wag measﬁred by the canopy coverage method‘(Daubenmire
1959). danopy coverage and.f;equencies of low éréwiﬁg taxa were
recorded within each of téﬁ'i X 5 décimetér_plots~placéd ét 2.5 meter
(8.2 feet) intér&als aiong the contour of the slope. Plant ffe—
quencies and canopy poveréges were recorded in a similar manner at

mule deer feeding sites.- Where available, these were combined with
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data recorded at sample siteé to provide a more complete descfiption‘
of eaéh habitat type. To map and’measure thé extent of each habitat
type, boundaries were determined by moving away from the_central,
hémogeneous portion of each stand until a change in Speci;S composi-
tion of the understor& and/or overstory was observed. Botgnical

nomenclature followed Booth (1950), Booth and Wright (1966), and

Booth (1972).

Mule Deer Popﬁlations, Range Use? and Movemenfs

All mule deer 6bse£vatiéns during 1974~and 1975 Were:classified :
és to tiﬁe, number of animals, age and sex classes, actiﬁity, markings,l
exposure, ‘location, and habitat type where first sighted; Chaﬁgés in
use of habitéﬁ type and/or acgiVity by undisturbed aeer during thé
observation period were recorded as aaditional observations for
evaluating habitat usage. .Deer observations o£tainédAfrom ground
surveys were pooled with those ﬁade auring the aerial flights for each
' season and year. 'Two fiights,,using a fikedfwing éircraff (Piber
Supercub) were made during the-summer of 1974.A Frbﬁ Juﬁe 1 through
December 15, 1975, nineteen flights employed the Piper Supercub and
one a Bell 47 G 3B Helicépterﬂ Productivity and pqpﬁlétion charaétgr—
istics were determiped from fawp:female, fawﬁ;adﬁlt,.and-m;letfemale

ratios.
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Thirty-nine deer marked during the winters of 1972;1974 with
neckbands made of "armortite" material were known to have ‘dispersed
from the Armstrong winter range du?ing the spring of 1974. During
winter and spriﬁg of 1975, five females were equipped with“radio-
transmitter collars by live-trapping on the Armétronglwinter range
(Mackie et al. 1976). An additional 55 deer marked with neckbands
during the wiﬁters of 1972—1975'dispers¢d from the winter range.during
late May and early June_of 1975.

Radio-marked deer were relocated periodically both from the air
and on the ground. The overall frequency of relécation for each
radioed deer was approximapely once every 4j5 days for the period June

1-December 15, 1975. Due to difficulties in observability in timbered

habitats, most relocations were determined from signal fixes based on -

triangulation. Relocations were plotted on phbtocopies of aerial
photographs. ﬁome range data were analyzed according to the migimuﬁ
area method (Mohr 1947) and/or as modifiéd by Harvey (1965) when data
failea to justify connectihg the outlying points. Home range size,
habitat type'aréas, and kilometers of'edge occurring withih héﬁe 

ranges were computed using an electronic planimeter.

‘Food Habits
Mule deer food habits were determined by exémination of recen;ly

vacated feeding-sites. The use of one rooted stem for grasses, one
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stem or leaf for forbs, and one twig or leaf for shrubs was cqnsidered
one instancg of use (Cole and Wilkins 1958). From June through_mid-
August 1975, the utilization of piant specieé‘eaten at fee&iné sites
was recorded qualitively as light, moderate, or heavy use. Light use
constituted less than 50 bites, moderate use 50~100 bites, and heavy
use greater than 100 bites. During sumﬁer of 1974 and from late summer
through autumn of 1975, actual couﬁts of individual ihstances'of ﬁse
were recorded for each species utiiized. TheAavéilability of plant
taxa on fgeding sites during spring and summer were determined by'
féCording the canopy coverages and frequencies of plant species within.
twenty 2 x 5 decimeter plots. The frames were spa;éd at 2.5 meter
(8.2 feet) intervals along two transect lines which were perpendicular
to eéch other with the crossing‘at theirjcengers. Analysis af data
from feeding sites followed the éggrégate percentage me;hod by Martin

et al. (1946).

Plant Nutritionai Analysis
Samples of plant épeCies utilized at'feeding sites were collected
for determinatién of érotein content. Only thdse plant parts utilized
by deer were collected for anélysiék Colléctions compfiéeﬁ'composite
samples of individual forage species, hand-c;ipped from twenty or more
randomly selected plaﬁts. éamples were weighéd.greenvto thé nearest

.01 gram using a Mettler balance, oVen—dried at. 90°C. (194°F.) for. 24
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hours, and reweighed. Moisture content was expressed as percentage

of green weight according to the formula:

green weight - dry weight
green weight

X 100. A Wiley Mill was used to grind oven-
dried samples and protein contents were determined by the Chemistry
Station Analytical Laboratory, Montana State University. Protein

contents were expressed as percentage of oven—-dry weight.

Hunting Season Statistics

During 1975, hunter check stations were opefated on access roads
" along the east and west slopes of the Bridgers during the first three
weekends of the hunting season. Locations,. hog-dressed weights, sex,
and age were recorde& for eéch hunter-killed deer. Ageé wéréAesti—
mated by the eruption and wear of mandibular teeth (Robinette et al.
1957). 1In additibn, information on hunter success ratibs'and huntér
sightings of markéd deer was obtained from interviews with huntérS'
both at check stations and in the field. Some information of fhig
type was also obtained by using voluntary hunter check bo#es posted

along major access roads.




RESULTS

Habitét Seriés and Types

Six major habitat series, each comﬁrised of one or more habitat
types (hereafter abbreviated h.t.) or phases thereof weré recognized
on the study area (Fig. 1). .These .include a Winter Rapge series,
Pseudotsuga menziesii series, Pinus fléxilis seriés{ Azies Zaéiocarpa-
Series, Pinus aZbicauZﬁs séries, and Subalpine-Alpine series. Collec-
tively these series encompass all habitat or vegetatioﬁal types and
zones described in previous stﬁdies gn the area (Wilkins'l957,
Schwarzkoph 1973, Hamlin 1974) excepting Eunchgrass prairie~
agricultural types whiéh occur on the valley floor Below 1600 meters
(5250 feet). The latter consisté of bunéhérass-forb staﬁds inter-
spersed with big sagebrush neéf the base of slopés and foothills,
local stands of deciduoué trees and shrubs 6ﬁ mesic siﬁés, and pasture,
hay, ané cropiands on éhe flats adjacent to the foothills. Schwarzkoph
(1973) described these as Sagebrush-Grasslaﬁd,.Féscue—Wheatgrass, Creek
Bottbm, and Agricultural Types withiﬁ a Bunchgrass Prairie Zo#e. Theée

types received very little use by mule deer during the present sﬁudy.

Winter Range Series
This series comprised the vegetation of‘steep slopes and foot-
slopes between Bill Smith and North Cottonwood Creeks at elevations

from 1600 meters to 2015 meters (5250-6611 feet). It encompassed 6
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percent of the study area. Buscis (1974) provided detailed descrip-
tions and local distributions for fourteen habitat‘types comprising
this Winter Rang; series. Those including Artemisia tridentata and/or
Purshia tridentata were most important to muie deer.

The Winter Range series and component habitat types included all
vegetation of the SagebrushéBitteybrush Type 6f.Wilkins (19575 and tﬁe
Sagebrush-Bitterbrush, juniper, Fescue—Wheaggra;s, Bitterbrush, Sage-
brush—Grasslan@,.and Douglas Fir-Sagebrush Park Types Wighin the
Douglas Fir Zone described b§ Schwarzkoph (1973). Distributions of
the other five major habitat series on the study area and the I4
component habitat types and five phasesfthereof are sthn in Figﬁfeé
2 and 3. Thes; figures algo o7£lipe the distribution of grass-forb
and'shrub'undgrstor&.vege;ation found on the study area with the
exception of the ﬁiﬁtef Raﬁge series. A list of_habitaf types and
phases; énd a key to aS;ociated mép éymbols used in Figures 2 and 3
are presented in Table.2. éanopy coverage and frequencies of oécur--
rence of plant species at .sample sites within each habitat tyPe and"

'phase are presented in Tables 3 and 4.

Pseudotsuga menziesii Series
The Pseudotsuga menziesii series occupied the lowest limit of
forest development on the study area. It occurred along an-

elevational gradient of increasing moisture. and decreasing temperature




Figure 2. Aerial view of the habitat types and phases occurring on
the study area within the Johnson and Mill Creek drainages.




R
Figure 3. Aerial view of the habitat types and phases occurring on the

study area within the North Cottonwood, Bill Smith, and
Tom Reese Creek drainages.




-19-

TABLE 2. LIST OF MAJOR HABITAT SERIES, COMPONENT HABITAT TYPES AND
PHASES, AND KEY TO ASSOCIATED MAP SYMBOLS USED IN FIGURES
2 AND 3.

1. Pseudotsuga menziesiil Series

1A. Pseudotsuga menziesiti/Agropyron spicatum h.t. (DF/Agsp)

1B. Pseudotsuga menziesii/Symphoricarpos albus h.t.
Symphoricarpos albus phase (DF/Syal)

1C. Pseudotsuga menziesii/Calamagrostis rubescens h.t.
Calamagrostis rubescens phase (DF/Caru)

1D. Pseudotsuga menziesii/Carex geyeri h.t. (DF/Cage)
Pseudotsuga menziesii/Vaceinium globulare h.t.

1E. Vaceinium globulare phase (DF/Vagl)

2. Pinus flexilis Series
2A. Pinus flexilis/Juniperus communis h.t. (PF/Juco)

3. Abies lasiocarpa Series
3A. Abtes lasiocarpa/Clematis pseudoalpina h.t. (AF/Clps)
3B. Abtes lasiocarpa/Arnica cordifolia h.t. (AF/Arco)
3C. Abtes lasiocarpa/Vacecinium globulare h.t. (AF/Vagl)
3D. Abies lastocarpa/Vaccinium scoparium h.t.
Vaceinium scoparium phase ((AF/Vasc)
‘ 3E. Abies lasiocarpa/Vaceinium scoparium h.t.
Thalictrum occidentale phase (AF/Vasc)

| 4. Pinus albicaulis Series
4A. Pinus albicaulis/Vaceinium scoparium h.t. (WBP/Vasc)
4B. Pinus albicaulis/Carex geyeri h.t. (WBP/Cage)

5. Subalpine-Alpine Series
5A. Krummholz h.t.
5B. Alpine Meadow h.t.

Key to Map Symbols

—Arabic numeral denotes major habitat series.

-Letters denote specific habitat types within a series.
-Large case letters indicate overstory timber is climax.
-Small case letters indicate overstory timber is subclimax.
-Small case letters enclosed by dotted lines indicate over-

story timber has been clearcut.

-Solid lines enclose habitat types.
-Solid heavy lines enclose shrub understories.
-All other areas have grass-forb understories.




TABLE 3. MEAN PERCENTAGE CANOPY COVERAGE AND FREQUENCY OF OCCURRENCE OF PLANT TAXA WHICH
OBTAINED A MEAN COVERAGE OF .5 PERCENT OR A FREQUENCY OF GREATER THAN 5 PERCENT
IN ONE OR MORE HABITAT TYPES.

Habitat Types and Phases

_OZ_

DF/Syal DF/Caru DF/Vagl
DF/Agsp1 Syal Phase Caru Phase DF/Cage Vagl Phase PF/Juco AF/Clps AF/Arco
(4)2 (2) (7) (3) (3) (3) (3) (3)
TAXA (40)3 (20) (90) (30) (30) (40) (30) (30)
GRASSES AND SEDGES:
Agropyron spicatum 28/90"%
Agropyron spp. Tr. /5 Tl
Bromus carinatus 1/3 4/10 Tr. /7 I/ 7 Qe /3
Bromus tectorum 2/12
Calamagrostis rubescens 6/40 34/68 22/60 4/17
Carex geyert 2/10 26/70 30/65 20/77 8/17
Festuca idahoensis 4/45 12/80
Koeleria cristata 2115 Tr. /3
Poa secunda 5725 TE, /2
Unidentified Grasses Tr./2 1/10 Tri/d Tral3
FORBS:
Achillea millefolium 3/37 1/5 2/15 5/40 T/ 23t 1
Actaea rubra 3710 1/7
Agoseris glauca Tr. /5 Tr. /5 1/2 Tr/7 7/28
Alliuwm brevistylum 1/5 1/4 2/13 6/25 4/33
Allium cernuum 1112
Alyssum desertorum 4/50
Androsace Spp. 1/5
Anemone multifida 3/20
Antennaria anaphaloides 24/30
Antennaria racemosa Tr.f3 2/20 15477
Aquilegia flavescens 1/3 115 Teil3 Tr./3

L —————————————————————————————
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TABLE 3. Continued.
Habitat Types and Phases
DF/Syal DF/Caru DF/Vagl
DF/Agsp! Syal Phase Caru Phase DF/Cage Vagl Phase PF/Juco AF/Clps AF/Arco
(4)° (2) (7) (3) (3) (3) (3) (3)

TAXA (40)3 (20) (90) (30) (30) (40) (30) (30)
FORBS: (Continued)
Arabis nuttallii 1/7
Arenaria congesta 2/27
Arnica cordifolia 9/55 12/56 6/37 11/63 13752 235053 18873
Arnica latifolia Tr. /3 2/17
Aster conspicuus 14/45 17/59 1/13 172713 9/27 1/13
Aster foliaceus /30  12/63 1t7
Aster perelegans 1/10
Astragalus aboriginum 3/7
Astragalus spp. S/3 3/23
Balsamorhiza sagittata 22/57 1/5 14/60
Besseya wyomingensis 2/23 1/10
Campanula rotundifolia 2/10 Tr.f1 Tr./3 .12 1/13
Castilleja mintata /13
Cerastiwm arvense 5/37
Chimaphila umbellata 6/33
Chrysopsis villosa 1/5
Clematis columbiana g Tl
Crepis acuminata 1/10 TE./5 Tr./10
Cymopterus bipinnatus 1/7
Eriogonum SPP. 1/5
Eriogonwum umbellatum 3/30
Erythronium grandiflorum Tro /il Pr./3 1/7
Fragaria vesca 7/45 15/28 17 .13
Fragaria virginiana 4/25
Galium boreale 1/9 7/45 5/40
Geranium viscosissimum 1/10 1/2




TABLE 3. Continued.

TAXA

Habitat Types and Phases

(4)
(40)3

DF/Syal
DF/Agsp1 Sya

(2)
(20)

DF/Caru
1 Phase Caru Phase DF/Cage Vagl Phase PF/Juco AF/Clps AF/Arco

(7)
(90)

(3)
(30)

DF/Vagl

(3)
(30)

(3) (3)
(40) (30)

(3)

(30)

FORBS: (Continued)

Goodyera oblongifolia
Helianthella uniflorus

Hieracium albiflorum
Hieracium
eynoglossoides
Lithospermum arvense
Lomatium cous
Lupinus caudatus
Lupinus sericeus
Lupinus SPp.
Mertensia ciliata
Osmorhiza chilensis
Pedicularis racemosa
Phacelia linearis
Polygonum douglasii
Potentilla SPP.
Pyrola secunda
Sedum lanceolatum
Senecto indecorus
Smilacina stellata
Smilacina racemosa
Taraxicum SPP.
Thalietrum
oceidentale
Tragapogon dubius

B2
2015

1/5

Tr /5
1415

Ty, /2

Ty )2

Tr. /5
2/12

1/5

2/15

1/5

1/10

2/15
3/15

1/10

1/31
1/12

1/3

Pr o/t

1/4
1/9
Trsfl

6/43

1713

Tl 3
15/3

2727

.S
T3

1F?

Tre )3

4/33

Tr. /3

1/7

Trs/3

Tr. /3

1/13

1/3
1/7 2/27

1/17
1/15 1/13
3/20 3/17

Tri/3

20/55 12/40

1/10

Tr. (3

6/60

1/7

4/17

...ZZ_




TABLE 3. Continued.

Habitat Types and Phases

DF/Syal DF/Caru DF/Vagl
DF/Agsp! Syal Phase Caru Phase DF/Cage Vagl Phase PF/Juco AF/Clps AF/Arco
(4)2 (2) (7) (3) (3) (3) (3) (3)
TAXA (40)3 (20) (90) (30) (30) (40) (30) (30)
FORBS: (Continued)
Umbelliferae 175
Valeriana dioica 1/3 6/13 2/18
Viola nuttallit 1/7 1/27 . /17 Tr.l3
Unidentified Forbs Tr./7 Tl 15 1/14 Tr./10 1t1 1/17 2117 -Tr./3
SHRUBS : o
w
Amelanchier alnifolia 1/3 ;
Berberis repens 9/50 4/34 Ye.17 5/48 1/13
Juniperus communis 6/22
Lonicera utahensis 2/7
Menziesia ferruginea 1/10 Tr./3
Prunus virginiana 1/5
Rosa spp. 1/5
Rubus idaeus 1/7
Shepherdia canadensis 13
Spiraea betulifolia 3/17 12/70 4/29 13/67 6/43 4/20
Symphoricarpos albus Tr./10 21/90 2/12 .13 1t./3
Symphoricarpos
ocetdentalis 2/25 Teafl
Vaceinium membranaceun 2/8 40/87 1/17
Vaceinium scoparium 8/33




TABLE 3. Continued.

Habitat Types and Phases

DF/Syal DF/Caru DF/Vagl
DF/Agsp! Syal Phase Caru Phase DF/Cage Vagl Phase PF/Juco AF/Clps AF/Arco
(4)2 (2) (7) (3) (3) (3) (3) (3)
TAXA (40)3 (20) (90) (30) (30) (40) (30) (30)
TREES ¢
Abies lastiocarpa {5 3 19/50
Picea engelmanni 1/3
Pinus flexilis 1f2
Pseudotsuga menziesit 1/3 Tr./3
FERNS: o
T
Woodsia scopulina 1/5
MOSSES:
Politricum spp. 1/3
CLUB MOSSES:
Selaginella densa 5/17 2/7

lgtandard forester's tree species abbreviation for climax overstory/first two letters of

generic and specific name of dominant understory.

2Number of sites examined in each habitat type.

3Total number of 2x5 decimeter frames examined in each habitat type.

“Mean canopy coverage (% area covered)/frequency (% occurrence among plots).

STr. = trace; a value less than 0.5% canopy coverage.




TABLE 4. MEAN PERCENTAGE CANOPY COVERAGE AND FREQUENCY OF OCCURRENCE OF PLANT TAXA WHICH
OBTAINED A MEAN COVERAGE OF 0.5 PERCENT OR A FREQUENCY OF GREATER THAN 5 PERCENT
IN ONE OR MORE HABITAT TYPES.
Habitat Types and Phases
Krummholz Krummholz
AF/Vasc AF/Vasc Mesic Xeric Alpine
AF/Vagl1 Vasc Phase Thoc Phase WBP/Vasc WBP/Cage Meadow Meadow Meadow
(3)2 (4) (1) (2) (4) (4) (3) (2)
TAXA (40)3 (40) (10) (20) (50) (50) (30) (20)
GRASSES AND SEDGES:
Agropyron caninum 5/40% 3/23
Agropyron scribneri 1/7 4/27 :
Agropyron spp. 1/10. &
Bromus carinatus Tr.%/2 8/45 1/3 '
Calamagrostis
rubescens 4/32
Carex geyeri 7/43 5f22 Tr./10 6/25 28/65
Carex SPP. 32/80
Festuca idahoensis 1/10
Melica spectabilis 4/30
Phleum alpinum 1/10
Poa alpina Tr.fis 3/5
Poa spp. 2/10
Trisetum spicatum x./2 2/25 1/5
Unidentified Grasses 2/14 1/20
FORBS:
Achillea millefolium 9/59 6/30 7/40
Agoseris glauca 3/31 2/22 5/47
Antennaria racemosa  1/7
Aquilegia
flavescens Te LS 1/5




TABLE 4. Continued.

Habitat Types and Phases

Krummholz Krummholz

e A B e e e e P

AF/Vasc AF/Vasc Mesic Xeric  Alpine
AF/Vagl! Vasc Phase Thoc Phase WBP/Vasc WBP/Cage Meadow Meadow Meadow
(3)2 (4) (1) (2) (4) (4) (3) (2)
TAXA (40)3 (40) (10) (20) (50) (50) (30) (20)
FORBS: (Continued)
Arabis drummondi 1/15
Arabis nuttallit 1/5 5/40
Arenaria spp. 11/40
Arnica cordifolia 12/72 5/40 22/100 6/50 6/35- T /4
Arnica latifolia 1/2 1/7 9/53 2/20 &
Artemisia michauxiana 6/35 27/25 2/13 -
Aster alpigenus 1/10
Aster conspicuus 1/18 Te./10 6/40 1/5
Aster engelmannii 1/5
Aster foliaceus 5/40 13/50 1/10
Astragalus aboriginum 1/10 12/75
Astragalus alpinus TE. /2 1/13
Besseya wyomingensis 1/5
Campanula rotundifolia Tr. /5 1/7
Castilleja cusickii 1/10
Cerastium arvense 2/20
Chimaphila umbellata 1/10 2/17 A
Cirsium foliosum 1/3:3
Claytonia lanceolata 2/26
Collomia spp. 2/30
Cruciferae 3/20
Cymopterus bipinnatus .73 8/50
Delphinium bicolor 1/7
Delphinium occidentale 8/25
Dryas octopetala 14/20




TABLE 4. Continued.

Habitat Types and Phases

Krummholz Krummholz

AF/Vasc AF/Vasc Mesic Xeric Alpine
AF/Vagl1 Vasc Phase Thoc Phase WBP/Vasc WBP/Cage Meadow Meadow Meadow
(3)2 (4) (1) (2) (4) (4) (3) (2)
TAXA (40)3 (40) (10) (20) (50) (50) (30) (20)
FORBS: (Continued)
Epilobiun angustifolium 1/5 5/22 1/10
Erigeron simplex 1/13
Eriogonum wmbellatum 1/2
Eritrichium nanum 6/60 |
Erythronium grandiflorum 5/22 3/20 2115  'Trul1d N
Fragaria vesca 1/13 Tr: /5 T
Fragaria virginiana 2/9
Fraseria speciosa P2 1/10 2/15
Galium boreale 1/15 3/13
Geranium viscosissimum BY /5 gl
Helianthella uniflorus 5/15
Heracleum lanatum 2/5
Heuchera spp. 2/2
Hieracium albiflorum Tr./3 6/7 3/40
Hydrophyllum capitatun Tr./6 1/12
Ivesia tweedyt 35
Leguminosae d by o1
Linum perenne 7/33
Lomatium cous 2/33 2/55
Lupinus Spp. 3/3 2/14
Mertensia ciliata i /1 2725
Mertensia oblongifolia 4/20
Microseris nutans 1/9
Osmorhiza chilensis 1/4




TABLE 4. Continued.

Habitat Types and Phases

Krummholz Krummholz

AF/Vasc AF/Vasc Mesic Xeric  Alpine
AF/Vagl1 Vasc Phase Thoc Phase WBP/Vasc WBP/Cage Meadow Meadow Meadow

(3)2 (4) (1) (2) (4) (4) (3) (2)
TAXA (40)3 (40) (10) (20) (50) (50) (30) (20)
FORBS: (Continued)
Osmorhiza occidentalis 13/45
Pedicularis paysoniana Tr./S
Penstemon attenuatus Tr.y2 15018
Penstemon spp. 2/15
Phacelia hastata 1/10
Phlox sSpPPp- 6/35
Physaria didymocarpa 1/7 3/30
Polemonium pulcherrimum 1/2
Polygomum spp. 4/25
Potentilla ovina Tr. /10
Potentilla spp. 5/30
Pyrola secunda T3 5/20
Ranunculus eschscholtzit 1/15
Senectio indecorus 1/10 /12
Senecio serra 16/75 1/13
Senecto triangularis Tr./10
Silene spp. 3/10
Thlaspi fendleri Tr./12 Te./3
Thalictrum occidentale 37/90 2/2
Trifolium haydenit 3/27 3/5
Umbelliferae 6/45
Valeriana sitchensis 525
Viola nuttallit 2/25 7/69
Zygadenus spp. 5/45
Unidentified Forbs Tr. /10 1/11 3/ 37 1/27

_8Z_




TABLE 4. Continued.

Habitat Types and Phases
Krummholz Krummholz

AF/Vasc AF/Vasc Mesic Xeric Alpine
AF/Vagl! Vasc Phase Thoc Phase WBP/Vasc WBP/Cage Meadow Meadow Meadow

(3)2 (4) (1) (2) (4) (4) (3) (2)
TAXA (40)3 (40) (10) (20) (50) (50) (30) (20)
SHRUBS :
Juniperus communis Tr./3 Trel5
Penstemon fruiticosus 1/5
Potentilla fruticosa 2/15
Salix spp. = T%. /15
Spiraea betulifolia 1/13 1/32 2/15 Tr./6 s
Vaceiniun !
membranacewn 27/83 5/31 8/60 5/20 1/3
Vaceinium scoparium 62/100 50/100 66/100
TREES :
Abies lasiocarpa 8/18 6/7
Pinus albicaulis 1/2
Pinus contorta /2
Pseudotsuga
menziesit 1/2

lStandard forester's tree species abbreviation for climax overstory/first two letters of
generic and specific name of dominant understory.

2Number of sites examined in each habitat type.
3Total number of 2x5 decimeter frames examined in each habitat type.
YMean canopy coverage (% area covered)/frequency (% occurrence among plots).

°Tr. = trace; a value less than 0.5% canopy coverage.
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between 1645 mgters and 2440 meters (5397-8005 feet). Covering
approximately 34 percent of the stﬁdy area, it was the most extensively
distributed series; Five habitat types, including three phases, com-
prised this series. The Pseudotsuga mensziesii series and component
habitat types included some vegetation of the Montane Forest Type of
Wilkins (1957) and all vegetatioﬁ_of the Lodgepole Pine and Douglas

Fir Type ﬁithin the Douglas Fir Zone described by Schwarzkoph -(1973).

Pseudotsuga menziesii/Agropyron spicatum (DF/Agsp) h.t. (Pfister et
al.).~ This habitaf type represented tlie warmgst and driest extreme
of the Pséudotsuga menziesii series and occurred between 1706 meters
and 2100 meters (5597-6890 feet). DF/AgSp stands occupied 279 hec-
tares (689 acres) or 6 percent of the study area.. It was found in all
major drainages on xeric, south exposures and had é savanna-like
appearance with widely spaced trees and a grassy understory (Figures
2 and 3). Many'of the Douglas fir (Pseudotsuga menziesii) trees were
dead as a result of past budworm infestations, red belt, or winter
dessication (U. S. Forest Service 1972) and seedling regeneration was
extremely low. Pinus flexilis, seral on limestone soils within this
habitat type (Pfister et al. 1974), was wgll represented on only'éne
localized sité which had been logged during. the early 1900's.
Understory vegetation tyﬁiéally was patchy and rather sparse due

to unstable soils and dry conditions. Important species included




...31_.
bluebunch wheatgrass (Agropyron spicatum), Sandberg biuegrass (Poa
secunda), Alyssum desertorum, arrowleaf balsamroot (Balsamorhiza
sagitﬁata); field chickweed (Cerastium arvense) and white spiraea
(Spiraea betulifolia). Adjacent habitat types were DF/Cage aﬁd DF/
Caru on dry sités and DF/Syal on more mesic sites;

Idaho fescue (Festuca idahoensis) achieved an average canopy
coverage of 4 percent‘oﬁ-the four sites sampled and was more dominant
.at the upper limits of this habitat type; It is possible that further
sampling could warrant delineation of a Péeudotéugg menziesii/Festuca

idahoensis h.t. locally in these areas.

Pseudotsuga menziesii/Symphoricarpoé albus (DF/Syal) h.t? (Piister

et ai.).'— .The DF/Sygl h.f. contained three phases based on distinct
differences ih undérstory composition (Pfister et al. 1974). Only fhe
Symphoricarpos albus phase occurred on the stud& area, occupying'llf

‘ hectérgs (289 acres) or‘2.percent of the sgudy area at elevations be-
tween 1675 mefers and 1980.me£ers (5495-6496 feet). Stands were
res;ric;ed to creek bottoms énd north égposures near the mouths of
major drainages (Figures 2 and 3). Loéally, they extended.onto the

- valley floor for short distances along major stréém banks.‘ Because of’
Fhis, the type bécurred at lower elevations than other habitat types
on the stﬁdy area. Tﬁe overstorj éonsisted of a pure stand of climax

Douglas fir, with some black cottonwood'(PopuZus trichocarpa) along -
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creek bottoms. Douélas fir QSually dominated most seral stages on thié
habitat éype. | -
Much of the understory vegetation has been disturbed by heévy

livestock grazing. Important species (Table 3) at the present time

include pinegrass (CaZamagfostis rubescens), elk sedge (Carex geyeri),

heartleaf arnica (Arnica cordifolia), showy.aster (Aster conspicuus) ,
woodland strawberry (Fragaria vesca),‘Oregon grape (Berberis repens),
white spiraea, and common snowberry,(Symphoricarpos_aZbus), Adjacent

types include the DF/AgspIh.t.} DF/Caru h.t., and DF/Cage h.t.

Pseudc. tsuga ﬁenziesii/cdiamagrosﬁis rubescens (DF/Ca?u)lh.t. (Pfistér
et al.). - The bF/Caru h.t. occupied‘;l percent of the study arég or
546 hectares (1349 acres). Pfister et ai. (19745 deécribéd threé
phases, of whiéh 6nly éhe-CaZamagrostis rubescens"phasé occurred on

the study area. The DF/Caru h.t. was Widely distributed throﬁghout

the study area on cool, dry sites at elevations ranging from 1830

. meters to 2380 meters (6004~7808 feet). It was found on northerly

eiposures at lower elevations and on westerly exposures at inter-
mediate elévapioné. If also occurred on.éouthefly exposures betﬁeéﬁ
2195 meters and 2380 meters (7201—%808 feet) in shallow draws wheré.
conditions wefe slightly mére'mesic’than sufrounding areasAdccupiéd
bf the DF/Cage h.t.: bF/Caru stands; occupyiﬁg more mesic areés,

particularly northerly aspects, had greater ﬁroportions of living
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Douglas fir trees and greater overstory coverage than those found on
drier westerly and southerly aspects. Differences in overstory
coverage and available moisture consequently affected the relative
amount of Calamagrostis rubescens and Carex geyeri that was present.
Canopy coverage-of Carex éeyeri steadily ipcreased as conditions
varied from mesic to xeric while that of CaZamagrQétis rubescens
steadiiy decreased. On sites where the canopy coverage of Calamagrostis
rubescens fell below 5 pércent, the habitat type was classified as
DF/Cage. Most stands of the?DF/Caru h.t. appeared to be climax
although dead trees were prevalent on-drieg siteg where ?egeneratioh
was very poor; Seral stages of the DF/Caru h.t. we%g also dominated
by Douglas fir. |

Understory species included pinegraés, elk sedge, hear£1eaf
arnica, showy asfer, woodland strawberry, Oregon grape, and white
spiraea (Table 3). Adjacent thitat types included-DF/Cage; DF/Vagl,

and DF/Agsp.

Pséudotsuga menziesii/Carex geyeri (DF/Cage) h.t. (Pfister et dZ.). -
The DF/Cage h.t. appeared to be én ecological réplacement for
DF/Caru in areas too dry to support Calamagrostis rubésceﬂs (Pfister
et al. 1974). 1t occupied 423 hectares.(iOAS acres) or 8 percent of
the study area, on southerly and southﬁesterly aspects bgtween 1890

meters and 2440 meters (6201—8005 feet). DF/Cage occurred in all
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" major drginages except Johnson Canyon (Figures 2 and 3). Stands
typicaliy were dominated by climax Douglas‘fir, although high
ﬁroportions of dead:or dying trees oécurréd. Seral stéges were also
doﬁinated by Douglas fir.

Carex geyeri was abundaﬁ: and Festuca idahoensis was well repre~

‘sented in lower elevation stands. Important forbs included yarrow

(Achillea millefolium), Antennaria anaphaloides, arrowleaf balsamroot; .

and heartleaf arnica (Table 3). Adjacent habitat types included

DF/Agsp, DF/Caru, and WBP/Cage.

Pseudotsuga ménéiesii/Vdcainium gZobuiaré (DF/Vagl) h.t..(Pfister

et al.). - The DF/Vagl h'tf was represented exclusively by the
Vaceinium globulare phase (Pfiste? et al. 1974) on the study area.

It occurred between 2010 ﬁeters and 2320 meters (6594—7612 feet),
predominantly én northern exposurés, alfhough it was found on a
westerly aspect on one site at the upper limit_of its range. .It
occupied 7 percent of the study area or 344 hecéares (850 acres) and
was found in all major drainages except Mill Canyon (Figdres 2 and 3).
The present overstory of ailAstands was dominated‘b& lodgepole pine
(Pinus contorta), a seral species. The understoriés were dominated
by a rather dense layer of thinleaved huckleberry (Vaceinium |
membranaceum) which Pfister et al. (1974) considéfed as an equivéléﬂt

of Vaceinium globulare. Other important species included pinegrass,
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heartleaf arnica, common pipsissewa (Chimaphila umbellata) and white
spiraea. Low red huckleberry (Vaccinium scoparium) intefgraded with
thinleaved huckleberry at the upper limits of distribution of this
habitat t&pe. Important adjacent habitat types included AF/Vasc,

WBP/Vasc, and DF/Caru.

Pinus flexilis Series
- This series was comprised of a single habitat type limited to an
area of 102 hectares (252 acres) or 2 percent of the study area of

westerly aspect at the head of johnson Caﬁyon (Figure 2).

Pinus flexilis/Juniperus communis (PF/Juco) h.t. (Pfister et al.). -
This habitat type was found between 2135 meters and 2590 meters (7006-
8497 feet) on calcareous ;oils. _Douglas fir and limber pine (Pinus
flexilis) were present in the overstory and both were rép?bducing,
though moét of the older limber pine trees in the staﬁd were dead or
dying. Seedling peproduction of both species waé very poor on a
portion of this habifat type which had beep cleafcht six years prior
to the study. |
Grasses were lacking in the understory'bﬁt'forb composition was
diverse ana formed a dense layer about 3'decimeters (11.8 inches)
high. Important species included yarrow, faisg dandelion (Agoserié
glaucal, AZZium'brevistyZum, heartleéf arnica, showy aster, Astragalus

spp., leafybract aster (Aster foliaceus), northern bedstraw (Galium
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boreale), and western meadow rue (Thalictrum occidentale). Shrubs
included common juniper (Jumniperus communis) and white spiraea (Table
3. Commoﬁ 5uniper was present in small, widely scattered:clumpsf
Its average canopy coverage among the thfee sites sampled was only 6
percent, slightly more than the 5 pércent required to recogni;e,;his
habitat type (Pfister et al. 1974). The poor representation of common
juniper plus the greater representation of Douglas fir amoﬁg tree
seedlings casts some doubt as to the validity of the typé designation.
AF/Clps h.t. was an impoftant adjacent type, occﬁpying mesic draws’

coursing through the drier area occupied by PF/Juco h.t.

Abies lasiocarpa Series
The Abies lasiocarpa series occupied an intermediate position

.along an elevational gradient of forest composition and included all

forest stands potentially dominated at climax by subalpine .fir (4bies

lasiocarpa). It was bordered at lower elevations by the Pseudotsuga
menziesii series and at higher elevations by the Pinus.albicaulis
series. The Abies lasiocarpa series occubied 20 percent of the study

area and was well represented in all major drainagés at elevations

ranging from 2075 meters to 2620 meters (6808-8596 feet). ' This series

has been subdivided into three elevational éategories (Pfister et qZ.
1974): (1) temperate forests, (2) subalpine forests, (3) timberline.

Four habitat types and two phases were described within this series,
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all within the temperate forest category. The Abies lasiocarpa and
Pinus albicaulis series and their respeétive habitat types includes
some vegetation of the Montane Forest Type (Wilkins 1957) and all
vegetation within the Spruce-Fir (GClosed Canoby) Type described by

Schwarzkoph (1973).

Abies lasiocarpa/Clematis pseudoalpina (AF/Clps) h.t. (Pfister

et al.). — .The AF/Clps_h.t. occupied 242 hectares (598 acres) or

5 percent of the study area and represented the warm, dry, lower
limits of this series. It was restricted to calcareous subs;rates
between 2195 meters énd-2620 meteré (?201—8596 feet) in Johnson
Canyon and Mill Canyon. At the lower limits of its distribution on
the study area, this habitat type océurreﬂ on northerly and easterly
aspects and was found on south and southwestefiy aspects ét higher
elevations. Pfister et al. (1974) state that the presence of Pinus
flexilis was diégnostic as this species rarely occurs evén as a
m;nor seral plant in any other’habiﬁat.type of the Abies.lasiocarpa

series. Although classified as climax, subalpine fir did not appear

to be a vigorous competitor in all stands within this habitat . .type.

Stands at lower elevation were dominated by Douglas fir with lesser
amounts of Picea spp. and Pinus.fléxilis; while those of higher
elevations were often dominated by Pinus flexilis, Also, many

understory species characteristically found in the 4bies lasiocarpa
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series were scarce or lacking inlthis habitat type. Elk sedge,
Antennaria racemosa, heartleaf arnica, showy aster, leafybract aster,
northern bedstraw, and western meadow rue Qere the important constit-
uents of the understory (Table 3). A&jacent habitat types included
PF/Juco on calcareous substrates and DF/Cage andAAF/Vasc on non-

calcareous substrates.

Abies lasiocarpa/Arnica cordifolia (AF/Arco) h.t. (Pfister et al.). -
This relatively minor habitat type occurred on 77 hectéres.(l90 acres)
or approximately 1 percent of the study area.. It occupied slopes of
northerly aspect along Johnson, Mill, and North Cottonwood Canyons
(Figures 2 and 3), between 2135 meters and 2375 meters (7005-7792
feet). On the study area it occurrea on localized, cool, moist sites
that appeared to be especially favorable to the growth of Abies
lastocarpa. Pfister et aZ; (1974) indicated that all but the oldest
stands were dominated by Douglas fir or lodgepole pine. 'Mast stands
on the study area were mature and had very dense oVersfofies dominated
almost entirely by subalpine fir; although one seral sténd was domi-
nated by lodgepole pine. Douglas fir was never an important
component. Undergtpry vegetation typically was very sparse. Heart-
leaf arnica was the only species that achieved aﬁy appreciable cover-
age. Other species present included showy aster, Goody?ra

oblongifolia, side-bells wintergreen (Pyrola secunda) and western
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meadow rue (Table 3). This habitat type was usudlly closely

associated with AF/Vagl or AF/Vasc h.t.'s.

Abies lastiocarpa/Vaccinium globulare (AF/Vagl) h.t. (Pfister et aql.). -
The AF/Vagl H.t. occupied approximately 6 percent of the study
area or 298 hectares (736 acres). It Qas found in all major drainagés
except Tom Reese Creek kFigures 2 and 3). Tﬂis habitat type occurred
on temperate,‘moist exposures between 2075 meters and 2435 meters
(6808-7989 feet). Most stands were situated on northerly and easterly
-aspects, although some occurred on southwesterly and northwesterly
aspects and one was located on a low Eench-along North Cottonﬁood
Creek. All were dominated by seral overstory vegetation. The bench
stand and all stands on northerly aspects were'dominated by Pinus
contorta. Another, situated on a very steep, unstabie, rocky slope
near the upper elevational limits of this habitat type in Mill Canyon,
was dominated by a'mixture of lodgepole pine and whitebark pine
(Pinus albicaulis). The understory of this stand consisted of elk
sedge and clumps of thinleaved hﬁckleberry-confined to the areé around
tree trunks. Stands on easterly and northwesteriy aspects were more
nearly climax but.Douglaé fir continued fp be well represented. Lodge-
pole pine ﬁas absent.

The uﬁdergrowth of typical:stands-formed a pa;éhy layer, about-3

décimeters (11.8 inches) high, consisting of thinleaved'hucklebefry'
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interspersed with pinegrass, elk sedge, and heartleaf arnica (Table 4).
Adjacent habitat types included DF/Caru, DF/Cage, AF/Arco, and AF/Vasc.

. L
H

Abies Zasiocarpé/?accinium séoparium (AF/Vasc) h.t. (Pfister et al.). -
Two phases of this habitat type were represented on the study area.
The Vaccinium scoparium phase was 166ated on cold, relatively dry
sites between 2135 meters and 2620 meters (7005—8596 feet). It was
widely distributed within all major drainages, exceﬁt Bill Smith Creek,
and encompassed 364 hectares (900 acres) or 7 percent of the study area.
Most stands occurred 6n northerly exposures and currently are dominated
by dense stands of lodgepole pine, 'a seral species. Succession to
élimax dominance by Abies lastocarpa is. slow, due either to lack of a
seed source or apparent low vigor of this species in the dry, cold
conditions (Pfister et al. 1974). Douglas fir was very rare or absent.
Two stands placed in this habitat type were dominated by subalpine fir
but included good representation of Pinus albicaulis. Both occurred
on very sSteep eaéterly and northeasterly aspeéts at high elevations.
ranging from 2525 meters ;o 2620 meters (8284—8596 feet). If is
possible that'these stands might be mbfe appropriately classified as
an Abies lasiocarpa (Pinus albicaulis)/Vaceinium scoparium h.t.
The'underétory of all stands was dominated by a layer of low red .
huckleberry, 2 decimeters (7.9 inﬁhes) high. Other species included

s
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elk sedge, heartleaf armica, dogtooth lily (Erythronium grandiflorum),
white hawkweed (Hieraceum albiflorum) and thinleaved huckleberry (Table
4). Important adjacent habitat types were AF/Arco, AF/Vagl, and'
WBP/Vasc.

The Thalictrum occidentale phase ?epresénted moist, cool
environments within this habitat type. On the study area; the pﬁase
was restricted to one stand located between 2195 meters and 2285 meters
(7201-7497 feet) on a low bench along the heédwéters of Mill Creek.

It occupied 87 hectares (215 acres) or 1 percent of the study. area.

- The site was dominated by an almost pure stand of climax Abies

lasiocarpa. Picea spp. was present only as a very minor constituent
of the stand. The dense understory lafér was dominatédAby a mixture
of western meadow rue and 16w red huckleberry. Other speciés present
included heartleaf arnica, showy aster, andhside-bells wintergreen
(Table 4). "Important adjacent habitat fypes included the Vaccinium.
scoparium phase on non-calcareous substrates and AF/Clps on bordering

calcareous substrates (Figure 2).

Pinus albicaulis Series

This series was not specificaily recoénized by Pfister et al.
(1974). However, both habitat types included in the séries could bé
classified as the Pinus albicaulis h.t. disgﬁésed ﬁnder their timber-

line habitat types. Weaver and Dale (1974) recognized Pinus
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albicaulis/Vaccinium scoparium as a climax community on their Montana
study areas.

The Pinus albicaulis series occupied 23 percent of the study area
and was found.-on cold, relatively dry slopes between 2250 meters and
2695 meters (7382-8842 feet). On the study area, it formed the upper
belt of contiggous forest. It was bordered at lower elevations pre-
dominantly by the Abies lasiocarpa series and at highér elevations by

the Subalpine-Alpine series. Two habitat types were described.

Pinus albicaulis/Vaceinium scoparium (WBP/Vasc) h.t. - The WBP/Vaéc
h.t. was the most éxtensive of all habitat types on thg study area
occupying 996 hectares (2460 acfes) or 20 percéht of the study area.
It was found in all major drainages except Johnson Canyon (Figures 2
and 3). Individual stands were extremely largé and homogeneous; |
occurring on cold, wéll draiﬁed sites between 2250 meters and 2695
meters (7382-8842 feef). WBP/Vasc h.t. was found on all aspects;
although at lower elevations, it was more prevalent on northérly
aspects. Nearly pure stands of whitebark pine were typically "open"
due to the .occurrence of trees in closely spaéed clumps. SuBalpine‘
fir ﬁas scarce and usually stunéed or deforme& if present. Lodgepole
. pine occurred in stands at lower elevation, adjacenf to the AF/Vasc
habitat types. A large proportion of the whitebark pine étands on

the study area had been burned in forest fires during the late 1800's
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or early 1900's. All seral stages appear to be déminated by white-
bark pine.

Understory vegetation was very similar to the AF/Vasc h.t.,
consisting of_athomogeneous layer of low red huckleberry with heart-
leaf arnica, elk sedge, and white hawkweéd éyﬁically preéent (Table
4). AF/Vagl, Af/Vasc, and Krummholz are important a&jacent habitat

types.

Pinus albicaulis/Carex geyeri (WBP/Vasc) h.t. - This minor habitat
type occupied 132 hectares (326 acres) or 3 percent'of the study'aréé.
It occurred on relatively dry sites on steep south expoéufes in No?th
‘Cot tonwood Creek, Bill Smith Creek, and Tom Réese Creek between 2375
meters and 2620 meters (7792-8596 feet). The overstory was usually

a pure stand of whitebark pine. Subalpine fir was scarce while

" Douglas fir often occurred in stands Bordering the 1owér elevation
Pseudotsuga menziesii series. The undetsto;y was pafchy and sﬁarse
due to unstable substrates. Important species included elk sedge,
yarrow, heartleaf arniéa, Artemisia michauxiana, and fireweed
(Epilobium angustifbliuﬁ). Adjacent hébitat types included DF/Agsp,

~ WBP/Vasc, .and Krummholz.

Subalpine-Alpine Series
This ‘series comprised the vegetation of high elevation basins

along the Bridger divide between 2320 metéré and 2900 meters (7612—
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9514 feet). It occupied 706 hectares (1744 acres) or approximately
15 percent of the study area and inciuded two major habitat types.
Vegetation within tﬁe Subalpine-Alpine series was ﬁreviously
described by Schwarzkoph (1973) as the Spruce~Fir (Open Canopy) Type,
Willow Bottom Type, Sedge Meadow Type, Sedge—Grass Meadow Type, Grass-—
Forb Méadow Type, and the Alpine Zone. Wilkins (1957) referred to

this area as the Mountain Meadow Type.

Krummholz h.t. - This habitat type was found between 2320 méters and
2805 meters (7612-9203 feét) and occupiéd'Gél hectares (1707 acres)
or 14 percgnt of the study area. If compriéed’collectively the
entire érea commonly referred to as subalpine ﬁt the headwaters of
‘Mill, North Cottonwood, and Tom Reese Creeks (Figures 2 aqd 3).
Krummholz h.t. occurred on all exposures, although the northerly and
easterly aspects were of minor extent. It extended to lower ele-
vations in creek bottoms than along ridgés. Végetation consisted of
grass—forb meaAOws interspersed with clumps or "islands" of stunted

conifers. Three subtypes were classified Qithin this habitat type.

Tree Clump Subtype. - Abies lasiocarpa was the predominant
species comprising the tree clumps. Picea épp. and Pinus albicaulis
were also represented but to a lesser.eXtent; and Pinus flexilis
comprised most‘clumps growiqg oﬁ dry sites, such as sfeep limestone

cliffs and south exposures. The frequency of tree clumps was greatesf
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on westerly aspects and lowest on southerly aspects. The frequency of
tree clumps decreased with increasing elevations on all exposures.

The understory of tree clumps was especially sparse. Species
normally present under the canopy of clumps included spreading wheat-
grass (Agropyron scribmneri), alpine bluegrass, Poa a&pina, vellow
columbine (Aquilegia flavescens), Armica latifolia, Cymopteris
bipinnatus, Senecio serra, western meadow fue, Hayden clover (Trifolium
haydenii) and Ribes spp. (Table 4). This subtype was not quantitatively

sampled, but was described from general observations.

Mesic Meadow Subtype. - This subtype was characterized by very
lush grass—forb meadows intersﬁersed as parks among the tree clumps
on moist sites within the Krummholz h.t. It was the more prevalent
of the two meadow sustypes included in this h;bitat type. Mesic
meadows occﬁpied the floor of Mill, North Cottonwood, and Tom Reese
Creek basins and were also very prevalent on the west exposure of
these basins between 2440 meters and 2685 meters (8005—8809 feet).
The mesic meadow subtype coﬁsisted of a deﬁse layer of grasses and
forbs rénging from .3 to..5 meteré (13-20 incﬁes) in height. ASpeciés
diversity was very high with forbs predominating. Important species
included slender wheatgrass (Agropyron caninum), Califofnia brome
(Bromus carinatus), puxple onion grass (Melica spectabilis), leafybract

aster, tall larkspur (Delphinium occidentale), western sweetroot
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(Osmorhiza occidentalis), Senecio serra, and Nuttall violet (Viola
nuttallii). Sedge meadows, sedge-grass meadows, and willow bottoms

described by Schwarzkoph (1973) exist on very wet sites within the

Mesic Meadow Subtype. They occupied minor areas and were collectively

considered as atypical microsites within the Mesic Meadow Subtype.

Xeric Meadow Subtype. ~. The Xeric Meadow Subtype was interspersed
. aﬁong the tree clumps on the drier sites within the Krummholz h.t;

It was found oﬁ southerly exposureé and on westerly exposures between
2685 meters and 2900 meters (8809—9514 feet). This subtype was also
found interspersed among the Mesic Meadow Subtype wﬁere it occupied
drier sites on the windward side of tree clumps. Vegetation was
considerably more depaupérate than that of mesiq meadows with greéater
proportions of exposed bare ground. Species were pfedominantly'those
édapted to drier conditions, including spreading wﬁeatgrass, yarrow,
false dandelion, Arnica latifolia, Nuttall rockéress (Arabis
nuttallii), Linum perenne, Hayden clover, elk £histle (Cirsium.

foliosum), and common twinpod (Physaria didymocarpa)-

Alpine Meadow h.t. - The Alpine Mgadow h.t. was found oﬁ thé
study area along the west sldpe of the Bridger divide at high ele-
vations within Mill Canyon, North betonwbod Canyon, and Tom Reese:
.Canyon (Figures 2 and 3). It occupied oply 15 hgctares (37 acres) or

less than 1 percent of the study‘area.' Individual stands were found
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between 2805 meters and 2900 meteré (9203—9514 feet) on exposed
ridgetops énd fairly level strips along old faults described by '
McMannis (1955). This.habitat type existed above the upper limit of’
tree growth and was characterized by patchy, mat-forming veéetation
adapted to the severe environment. Speciés composition was relatively
diverse. Important taxa included Curgx spp., Arenaria SPP., Indian oo
milkvetch (Astragalus abofiginum), Cymopterus.bi?innatus, eight-petal
dryas (Dryas octopetala), ETitfiahium nanum, Phlox épp., and PétentiZZa

spb. (Table 4).

Muie Deer Population Charécteristiés

Results were based on 967'observatiohs of mule deer reéordgd:on
the study -area during 1974 and i975. A total of 280 déer were
classified during summer of 1974, including 72 obsgrved‘during two
aerial surveys and.47 observed on the east slope of the Bridgers‘
(Appendix Table 19). During £he period June l-December 15, 1975, 452
and 235 deer were observed during gréund,surveys and-20 aerial flights,
respec;ively; Additional data were provided by 207 relocations of

five radio—coilared does.

Popuiation Dynamics
Considerably fewer deer were aésociéted with the Afmstrong winter
range during 1975 than in 1974 and previous years in which studies

have been conducted on the area. Of approximately 210 deer present in
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early January 1975, Mackie et al. (l976)jestimated that only about 139
survived the winter and dispersed onto summer ranges during late May
and June of 1975. 1In early spring of 1973 the population was estimated
at approximately 230. A popuiation of at iéast 400 animals occurred
on the area during the wintér and early spring of 1956 (Mackie et al.
1976). | |

Fewer fawns were produced and/ér survived ﬁo féll and equy.”
.winter on the.study area during 1975‘than in. any previous year in
which adequate data'have been obtained. Fawn:feﬁale ratios Weré 25
per 100 and 27 per 100 for October and November, respectively (Table
5). Observatiéns on the winter range during December indicated ohly
_ll fawns per 100 does and a helicopter survey of thé érea oﬁ January
2, 1976 (Mackie, R. J. personal cqmmunicétién;'January 1976) showed a
ratio of 9 per 100. Theée-data indicated thaﬁ‘fewer than 50 percent
of the fawns observed in the fali survived to early winter. Much of
this loss appeared to occur during a week of heévy snowfall and sub-
zero temperatures in late November. Galg (1976) indicated that spring
and late fall fawn losses occurred while deer occupied local "holding'"
areas situated aloﬁg séasonal migration réutes. Only oﬁe of.fhe five
radio—colléred adult females may have prodﬁced a fawﬁ du?ing 1975.
Fawn:feméie ratios determiﬁed'from he;icopter sufveys during early
January of 1972, 1974, and 1975 were 68, 43, and 30 fawns per 100

females, respectively (Mackie et aZ.'l976). Incidence of twins was .




TABLE 5. SEX AND AGE COMPOSITION OF MULE DEER OBSERVED DURING GROUND AND AERIAL COUNTS ON
THE STUDY AREA BY MONTH DURING 1974 AND 1975.

Total Males: Fawns: Fawns: Method
Time No. Fe- 100 100 100 of
Period Observed Males males Fawns Uncl. Females Females Adults Survey
July, 1974 84 23 42 8 11 55 19 13 Ground
Aug. 1974 85 48 33 3 1 145 9 4 Ground & Air
Sept. 1974 58 20 29 6 3 67 21 2 Ground & Air
June 1975 224 23 103 3 95 22 3 2 Ground & Air
July 1975 35 1 21 3 10 5 14 14 Ground & Air
Aug. 1975 72 16 41 7 8 39 1174 i}.2 Ground & Air
Sept. 1975 52 1 47 2 2 2 4 4 Ground & Air
Geti; 1975 19 7 87 22 3 8 25 23 Ground & Air
Nov. 1975 56 3 26 7 20 12 27 24 Ground & Air
Dec. 1975 80 14 57 6 3 25 11 8 Ground & Air

_67._
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low during both 1974 and 1975, with énly four sets of_twins recorded
among the 54 faWns:observed during this study. Robinette et al.
(1955) reported that twins were the most comﬁon litter size.for adult

does on good quality range in Utah.

Group Siée

Average mule deer group sizes by month and season for 1974 and
1975 are shown in Table 6. Group sizes decreéSed during spriﬁg as
deer dispersed from the winter range énd were smallest during summer
when deer were widely distributed‘andvusing a vafiety of habitat types.
Aggregation occurred during the fall with use of more open areas during
migration toward the winter range. Average group sizes'during spring,
summer, and fali of 1975 were 2.7, 1.7, and 2;8; respectively. Aver-
age group size during summer of 1974 was also 1.7 (Table 6). During
1972, average group sizes on the study area during summer and féll
were 2.0 and 4.0,.respéctively (Schwarikoph 1973). Knowles (19%5)
related smaller group-éiZeS to better forage éonditions:on hié prairie
breaks study area. Smaller group sizes obéerved during 1975 as com-
pared to 1972 may have resulted from better forége_condifioné, 1¢wer

population density, and fewer fawns.




TABLE 6. AVERAGE MULE DEER GROUP SIZE OBSERVED BY MONTH AND SEASON DURING 1974 AND 1975
ON THE STUDY AREA.

Spring Summer Fall
June Season July August Sept. Season Oct. Nov. Dec. Season
1974 1.4(51)11.7(49) 1.9(15) 1.7(115)

1975 72.7(79)52.2(79) 4428719 (3575 1 -8 (28 )Gl 791 ) "2 8 (15) %2913 £ 2 6 {3 1) N2 R(59)

INumber of groups in sample period.

_Tg_
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Mule Deer Range Use

‘Distribution, Movements, and Home Ranges

Observatipns during.the summer of 1974 were predominantly at
higher elevations and the majority of deer claséified were observed
on the Krummholz h.t. During 1975, obser&ations were m&re uniformly
aistributed across the study area, and most deer were observed wighin
the forested portion (Fig. 4). Relatively lighﬁ use of high elevation
summer range (Krummholz h.;.) was indicated. The heaviest concentration
occurred within the forest between North Cottqnwébd Creek and Bill Smith
Creek at eleyations between 2000 meters (6561 feet) and 2320 meters
(7612 feet). This was due partially to relativgly heavy use by deer
considered resident during summer. Ten individually marked deer,
incluaing 8 females, were observed in this area and within two kilg—
meters (1.25 miles) of the upper limits of the winter range during the
summer of 1975 (Fig. 5). However, deer also concentratediin-tﬁis area.
in large numbers during spring and fall migrations. Other.areas of
héavy use during spring and fall included the north_side of Bill Smith
Creek,njust below‘ifs'headwaters, and the north'side of Mill Canyoﬂ
below the cénfluence of its two branches. Obsgrvations on the winter
range (Fig. 4) were recorded in eérly June before all deer had dis-

persed and in early December as animals returned to winter home ranges.
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The distribution of all deer individually marked on the Armstrong
winter range and relocated during summer and fall in 1974 and 1975 as
well és previoué years is shown in Figure 5. Of the 45 deer relécated
on summer and/or fall ranges, 33 (73 percent) were on thé'west élope
of the Bridger Range between North Cottonwood and.Tom Reese (Creeks,
sﬁggesting that this area‘constitutes the summer range of a majority
of the deer wintering onithe Armstrong area. The remaining relocations
indicate, however, that many deer from this area may migrate gfeater
distances to summer—fall ranges north and south of this aféa as well
as along the east slope of the Bridger Mbunﬁains. Three marked adult
females were observed during i975 in the vicinity of Johnson Canyon
between 5 kilometers (3.1 miles) and 7 kilometers (4.3 miles) north-
east of the winter range. During 1973 and 1974 a total of five marked
deer were obserxrved on the east slope. Thrée (2 adult fema;es; 1 adulé
male) of the five were observed during the summer of 1974, 11 kiio—
meters (6.8 ﬁiles) east of the Armstrong winter range along the F;iry
Lake road. Both.females réturned to the winter range during late
 fall 1§74. The marked bﬁck wag not positivély identified. Hamlin
(1974) observed a marked adult femaie“along Brackett Creek about 16
kilomefers (10.0 miles) soﬁthéast of the winter range. . This .deer wasA
in app;oxiﬁately the same location when last seen on October 6, 1973.
Hamlin also reported that a 2.5 yeaf ol& ﬁarked male, obsérved‘oﬁ

Bangtail Ridge about 26 kilometers (1l6.1 miles) southeast of the
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winter range during summer, was killed by a hunter 1.6 kilometers (1
mile) southeast of the summer location in late October. It is
questionable whether this buck would have returned to the Armstfong
winter range (Hamliﬁ 1974). Two other marked males known to have
dispersed in a southerly direction from the winter range also failed
to return. One, marked as a fawn during the spring of 1974, was
obéerved the following fall on the east slope near Baldy Mountain 18
kilometers (11.2 miles) south of the winter‘raﬁge and wintered at the
extremé.south end of the Bridger Range, 5 kilom;ters (3.1 miles) south
of the fall location Quring both 1974-75 aﬁd 1975—76. The other,
marked as an adult in late winter 1975, was observed during January
and March of 1976 near Dry Canyon apbroximately'7 kilometers (4.3
miles) south of £he Armstrong winter range‘(Mackie, R. J.-persdnal
éommunication January 1976). In addition, two marked males, one a
yearling (Schwarzkoph 1973) and the.other an adult, were shot by
hunters in the vicinity of Corbly Canyon, about 6 kilometers (3.7
miles) southeast of the Armstrong winter range.

IRélocétionS of individually marked énimalé indic;ted that "in
general, deer in the'Bridger Range habitﬁally use the same summer and
winté; home ranges‘each yeaf. Nearly all of the deer mérked on the
Arﬁstfong'winterﬂrange have returned in subsequent winters. The three
exceptions were all maies, includiné two juVeniles. Robiﬁette (1966)'

noted that yearling mule deer frequently dispersed (moyed more than 1.6




_57_
kilometers (1 milei)from the area of birth and established‘new home
ranges. The third male that used a different winter home range was
about 5 yeérs old when taggedr Published evidence of wiﬁter hoﬁe
range shifts by adult deer is scarce.

Numerous examples of habitual use of the same summer home range
by individual deer were recordedi Two mérked adult does observed
during the summer of 1973 (Hamlin 1974) were reobserved in thé same
vicinit§ during 1974. Similariy, one marked adult male was observed
during the summers of 1973 (Hamlin 1974) and 1974 in the same viciﬁity;
and another was observed in the same location during the summers of
1974 and 1975. Only one adult deer has been 6bseryed to change the
location of i£s sumﬁer home range. In this case, a marked adult male
twice observed within the Krummholz h.t. along the Mili—North
Cottonwéod divide during late August of 1974, was relocated on Aﬁgust
lé, 1975 in the DF/Cage h.t. in Bill Smith Canyon, 3.5 kilometers
(2.2 miles) southwest of the previous éUmmers' location. Bf&ant
(1924)-discussed the use of different summetr home rangés‘By a semi-
domesticated female mule deer; and RQbinette’(l966) feported one
example of a Summef_hoﬁé_range shift by an adult doe and mentioned
another probable shift by an adult buck. To date, né year to year
changes in seasonal home ranges have been recorded.for female mule

deer in the Bridger Mountains.




_58_

Seasonal:mdvements or migrations to and from the ArmStrongv
winter range appeared to follow definite routes (Fig. 6). These
routes included local ”holding" areas where deer aggregate for variable
periods of time during épring and‘fall.. Two mgih routes were used. -
One, used by a large segment of the herd, e#tended ndrth-easterly;-the
o£her appeared éo be oriented in an east and s&utheasterly direction .
(Fig. 6). Large numsefs of deer using the northerly route wefg ob-
served during the first two weeks of June 1975'in the lower pé}t of
holding area 1. From thig point soﬁe conLinued to move north to Mill
and Johnson Canyons; while others moved nb?theasterly into North
Cottonwood Canyon. Somé deer, apparenfly moving téward summer ranges
to the south and east were observed on holding area 2A during éérly
June, while somewhat greéater nﬁmbers moved directly east énd by mid-"
June were using holding area 2. éome marked deer from holding area
2 moved eaét into upper Bill Smith Cénydn and the North Cottonwood
basin, while others moved sbuthéast into Tom Reese Canyén. The two
dashed lines extending the North Cottonwood and Tom Reese C£eek Routes
(Fig. 6) probably represent the routes used by deér that summer along -
_ the east slope of the Bridgers. These were the. only points on the
study area where deer could reédily,cross tﬁe_Bridger,diVide.

Deer.returned to the winter range in fall alqng the same'geﬁeral
migration foutes used in spring. Three of the four holding areas were

used during both spring and fall migrations. The fourth (1A) was used
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Figure 6. Migration routes and holding areas used by the Armstrong
herd during spring and fall.
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only in fall, primarily during late October and November. Although
holding areas 1, 2, and 2A were used during both sﬁring and fall,
spring usage was conceﬁtrated on lower slopes where plant growth was
more advanced; while during fall, greater use occurred on the higher
or upper slopes just below ridge tops.. All four hélding areas were
situatgdion southerly or westerly éspects and were characterized by
the DF/Agsﬁ, DF/Cage, and/or DF/Caru h.t.'s. Holding éreas occupied -
sifes‘where plant phenology was more advanced duriﬁg spring and where
snow melted earlier during spring and fall in‘compariSoﬁ to adjacent
areas at the same elevation.

Approximately 43 percent of the estimated 139 deer which left the
Armstrong winter range during sprlng of 1975 were marked (Mackle et aZ.
1976). Marked deer comprised only 23 percent of all adult deer ob-

served within the study area during the summer. This suggested: (l)

- that many deer from the Armstrong area moved beyond thé study area

boundaries; (2) that unmarked deer from other winter ranges also used

summer range within the study area; and/or (3) that 4 greater pro-

portion of the marked deer occupied less observable habitats on the

area.
In describiﬁg‘movements of five radincoilared adult‘femaleé

&urihg summer and fall of 1975, differentiation was @aae betweén

normal and total home range. ‘Normal home range included only areas

of intensive use, while the total comprised all points of relocation
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in vicinity of the general home range. For all five females, the
average normal home range was 52 hectares (128 acres) and the total
home range was 107 hectares (264 acres) (Table 7). Normal home ranges

TABLE 7. NORMAL AND TOTAL SUMMER HOME RANGE SIZE IN HECTARES AND
: ACRES FOR FIVE RADIO-COLLARED FEMALE MULE DEER.

Normal Home Range. Total Home Range

Hectares Acres : Hectares Acres
Channel 2 . 30 C 74 63 156
Channel 3 33 ' 81 . ’ 108 _ 266
Channel 6 64 157 _ 106 261
Channel 8 51 126 ' 124 . 306
Channel 10 84 207 134 331
Average 52 128 | - 107 ‘ 264

among indiQidual females varied frbm‘30 hectares (74 acres) to 84
hectares‘(207 acres), While total home ranges varied from 63 hectares
(156 acres) to 134 hectares (331 acres). Robinette (1966) concluded
that the size of a mule deer'é home range probably depended upon the
distance between sources of food, wafer,yand other habitat requirements.
Knowles (1975) reported normal summer héme range éizes of 754 hectareé
(1,863 acress for a 2.5 year old male and 31i heéféres (767 acres) for
a 1.5 year old female on his-prairié "breaks" study area in_north—'
éentral Montanai while White (1966) reported é home raﬁge size of 40
hectares (100 acres) for mule deer on summer range in the mouﬁtaiﬁs of

western Montana.
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Average activity radii (Robinette 1966)-were computed for all

marked deer observed three or more times during a season (Table 8).
During spring, average activity radii for all females was 411 meters .
(450 yards) with a range of 178 meters (195 yards) toA844 meters (923
yvards). An adult female aécompanied by a fawn ﬁad the smallest aver-
age activity radius during June. The maximum diétéﬁce between ob-
servations for any indivi&ual deer, 2.0 kilometers (1.2 miles), was
recorded in early June when migration was undoubtedly.pccurring. This
factor probably contributed to the large- average actiyity radii for
some deer, particularly deer numbers 5 and 6 during spring. No males

were observed a sufficient number of times to compute average activity

- radii for this season.

Summer observations permitted the computation of averagé activity
radii of four females and three males. The average activity radius
for four females during summer was 333 meters (364 yards); with a
range of 178 meters (195 yafds) to 555 meters (607 yardé), The
smallest average activity radius was again computed for‘an adult
female with é fawn. The average summer activity radius for three
males was 488 meters (534 yards) with a range of 266 meters (291 yards)
to 666 meters (728 yards). Hamlin (1974) computed averége activity
radii of 314 meters (344 yards)‘and 542 meters (594 yards) for a
female and male, réspgctiQely, observed .during thé summer of-1973;

Dasmann and Taber (1956) reported males had larger home ranges and




TABLE 8. AVERAGE ACTIVITY RADIUS IN METERS, FOR 13 INDIVIDUALLY MARKED MULE DEER.

Spring Summer Fall

Time Time Time

Span Span Span

No. of of No. of of No. of of
Deer Capture Obser- Obser- Obser- Obser- Obser- Obser-
No. Date Sex vations wvations *AAR vations vations AAR vations vations AAR
1 9/11/75-
(#9-73) 1/29/73 F 3 9/30/75 289
2 8/19/75-
(#14-73 2/10/73 F 4 9/30/75 178
3 7/4/ 74~
(#18-74) 4/26/74 F 3 7/28/74 333
4 6/4/75-
(#35-74) 4/30/74 F 3 6/25/75 266
S5 6/2/75-
(#1-75) 2/22/75 F 3 6/14/75 733
6 6/2/75- 10/15/75-
(#16-79) 4/9/75 F 3 6/23/75 844 4 11/21/75 333
7 6/2/75- 10/15/75-
(#17-75) 4/10/75 F 3 6/13/75 333 3 10/29/75 289
8 6/2/75-
(#20-75) 4/13/75 F 5 6/25/75 244
9 6/4/75-
(#23-75 4/13/75 F 3 6/25/75 178
10 6/20/75-
(#28-75) 4/28/75 F 3 8/20/75 955
Average for females 411 333 311
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TABLE 8. Continued.

Spring Summer Fall
Time Time Time
Span Span Span
No. of of No. of of No. of of
Deer Capture Obser- Obser- Obser- Obser- Obser- Obser-
No. Date Sex vations vations *AAR vations vations AAR vations vations AAR
31 7/23/74-
(#10-73) 1/31/73 M 3 8/13/74 400
12 8/27/74-
(#12-73) M 4 9/6/74 266
13 7/28/74-
(#32-74) 4/30/74 M 7 8/29/74 666
Average for males 488
Average for all deer 411 422 314

*AAR = Average activity radius in meters.

_179_.




-65-
were more mobile within their home ranges than females. Maximum
distances between observations were 1.5 kilometers (.9 milesj_for-
f?males and 2.0 kilometers (1.2 miles) for males.

During fall, ;he average activity radiﬁs for two females was 311
meters (340.yards). The maximum distance between observations was .84
kiiometers (:52 miles). No males .were obsérved a sufficient number '

of times to allow the calculation of average activity radii.

Seasonal Use of Habitat Types
Data showing seasonal habitat use by mule deer on the study area

during 1974 and 1975 are presented in TaBles 9 and 10, respéctively.

Spring (June); - During.l975, deer. left the winter range several weeks
later than normal with much of the spring migration occurring throughout
the month of June. This. was probably relaféd to snowmelt and greenup

of forage which occurred later than normal as indicated from pheno-
logical standards based on lilac bloom dates (Caprio 1975). During

June, 26 percent of the observations were recorded on the winter range

' series with the heaviest use occurring early in the month (Table 10).

The Artemisia tridentata/Festuca idahoensis h.t. was the most important
winter range type and ranked fourth in importance for the season.. Use
of other winter range types was minor. Overall for Jume, the

Pseudotsuga menziesil series was the most important accounting for 71




TABLE 9. PERCENT OF GROUND AND AERIAL OBSERVATIONS OF MULE DEER ON THE STUDY AREA BY HABITAT
SERIES AND TYPES DURING SUMMER OF 1974.

Summer
HABITAT SERIES AND TYPES June July August September Season

PSEUDOTSUGA MENZIESII SERIES:

Pseudotsuga menziesii/Agropyron spicatwum h.t. 22 6
Pseudotsuga menziesii/Symphoricarpos albus h.t.

Symphoricarpos albus phase
Pseudotsuga menziesii/Calamagrostis rubescens h.t.

_99_

Calamagrostis rubescens phase 25 13 2 6
Pseudotsuga menziesii/Carex geyeri h.t. 10 1 22 9
Pseudotsuga menziesit/Vaceinium globulare h.t.

Vaceinium globulare phase 1 Trak
Total ; 24 3 44 2k
PINUS FLEXILIS SERIES:

Pinus flexilis/Juniperus communis h.t. 3 i
Total 3 1

ABIES LASIOCARPA SERIES:

Abies lasiocarpa/Clematis pseudoalpina h.t.
Abies lastiocarpa/Arnica cordifolia h.t.
Abies lasiocarpa/Vaceinium globulare h.t. 2 1
Abies lastocarpa/Vaceinium scoparium h.t.
a. Vaceinium scoparium phase
b. Thalietrun occidentale phase

Total 2 s




TABLE 9. Continued.

Summer
HABITAT SERIES AND TYPES June July August September Season
PINUS ALBICAULIS SERIES:
Pinus albicaulis/Vaceinium scoparium h.t. 12 6 19 10
Pinus albicaulis/Carex geyeri h.t. Y2 1 4
Total 24 7 12 14
SUBALPINE-ALPINE SERIES:
Krummholz h.t. 75 45 90 41 61
Alpine Meadow h.t. 5 2
|
Total 50 90 41 62 =
)
Number of Deer Observed 4 83 88 58 233
Percent of Deer Observed 2 36 38 24 100
*Tr. = trace, less than .5% of the total deer occurring in a series or type during a month

Oor season.




-68-

TABLE 10. MONTHLY AND SEASONAL PERCENTAGES OF ALL GROUND AND AERIAL OBSERVATIONS OF MULE DEER ON THE STUDY AREA BY HABITAT SERIES AND TYPES DURING

SPRING, SUMMER AND FALL OF 1975.

Spring

HABITAT SERIES AND TYPES June

Summe r Fall

Season

July August

September Season October November December

Season

WINTER RANGE SERIES:
Featuca idahoensis/Agropyron spicatum h.t. 1
Agropy spicatun/Agropy emithii h.t.
Purshia tridentata/Agropyron spicatum h.t. 5
Purehia tridentata/Artemisia tridentata h.t. 4
Artemisia tridentata/Feetuca idahoensis h.t. 16
Acer glabrum/Philadelphus lewieii h.t.
Populue tremuloides/Prunue virginiana/Symphoricarpos

albue h.t.
Juniperus scopulorum/Purshia tridentata/Artemisia

tridentata h.t. Tr.
Juniperus scopulorum/Purehia tridentata/Agropyron

spicatun h.t.
Juniperue ecopulorum/Purshia tridentata/Festuca

idahoensis h.t.
Paeudoteuga menziesii/Prunus virginiana h.t.
Peeudotsuga menaieaiti/Symphoricarpos albus h.t.
Peeudotauga mensiesii/Festuca idahoensis h.t.

Total 26

PSEUDOTSUGA MENZIESII SERLES:
Peeudoteuga mensiesii/Agropyron spicatum h.t. 20
Paeudoteuga menziesii/Symphoricarpos albus h.t.

Symphoricarpos albus phase
Peeudoteuga menziesii/Calamagrostis rubescens h.t.

Calamagrostis rubescens phase 32
Paeudoteuga menziesii/Carex geyeri h.t. 18
Poeudoteuga menaiesii/Vaceinium globulare h.t.

Vacoinium globulare phase 1

Total 71

PINUS FLEXILIS SERIES:
Pinus flexilis/Juniperus communis h.t. 1
Total 1

ABIES LASIOCARPA SERIES:

Abies lasiocarpa/Clematis peeudoalpina h.t.

Abies lastocarpa/Armica cordifolia h.t. Tr.

Abies lasiocarpa/Vaccinium globulare h.

Abiee lasiocarpa/Vaccinium scoparium h.
a. Vaceiniwn @coparium phase 1
b. Thalietrum occidentale phase

o

Total 1

PINUS ALBICAULIS SERIES:

Pinue albiocaulis/Vaccinium scoparium h.t.
Pinue albicaulis/Carex geyeri h.t.

Total

SUPALPINE-ALPINE SERIES:

Krummholz h.t.
Alpine Meadow h.t.

Total

Number of Deer Observed 238
Percent of Deer Observed 35

osw

Tr.

26

20

Tr.

238
35

24
18

44

24

24

14

16

18

38

22
11

40

17
17

20

21

21

76
11

15 7 1
52 46 92 91 64

15 18 4

12 7 4

12 9 4

16 18 1

73 187 119 56 87
11 27 17 8 13

Tr.*

~

14

16

32
34

82

Tr.

262
38

*Tr, = trace, less than .52 of the total deer occurring in a zone

or type during a month or season.
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percént'of fhg obéervatiqns. The DF/Caru h.ﬁ.‘received the greatest’
‘use of all fypes.‘ The DF/Agsp h.t. and Df/Cagé h.t. Werg second and
“third in importance,.respectively.h Thé héqvj ﬁse of these thrée,
habitat_types by deer dufiﬁg.ép;ing‘migratiéns througﬁ timbered areas
reflec#ed the availability and relative;y early "green-up" of fofb.
species héré. Only 2 pefcedtlof all oBservations in June weré
recorded in all other forest:habitgt typés. Réiocatioﬁs of radio—
marked deér suggeste&-;hat these'bbservétional.data may have been
biaséd.ih f;§of‘bf‘tyPES in which déér were more readily seen. Fiftgen
| percent of the poole& radio relbcations.fof Spriné (Jgne) were made in
habitai"typés beloqging to the Abieéllasipcarpa series (Tablé il), 
TAELE_ll. PERCENTAGE USE OF MAJOR HABITAT SERIES INDICATED BY RADIO-

TRACKING RELOCATIONS OF FIVE FEMALE MULE DEER DURING SPRING;
SUMMER,” AND FALL. "

Vegetation Series. . Spring Summer : Fall
Winter Range Series - ' b = .5
Pseudotsuga menziesii Series 80 34 ' 76
Pinus flexilis Series . - : - B
Abies lasiocarpa Series : 15 © 43 - 7
Pinus albicaulis Series - : 23 - S 12
Subalpine-Alpine Series = . - \ - . -
‘Number of Réelocations - : 40 _ 91 : 76

indicated that ‘at least some deer were utilizing habitat types other

‘than those'indiéated by observational data.
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Summer (July-September). ~ Sixty-three percent of all deer obser-
vations recorded on the study area during the summer of 1974 were made
in the Subalpine-Alpine series (Table 9). Relatively little field
time was spént in lower foreéted areas. All obgervations were in the
Pseudotsuga menziesii and Pinus albicaulis series, with the former
being more important.

Observations during the summer of 1975.indicated thaf deer were
widély distributed_and made use of all habitét‘types with the exception
of the Winter Range series. The Pseudqtsuga ﬁenziesiisseries continued
to be the most imporfant series and accounted for 46 percent of the‘
summer observationé (Table 10).‘ The DF/Caru h.t. continued to receive
the heaviest use among individual fypes. The Krummholz h.ﬁ. ranked
second. The DF/Agsp h.t.;'ﬁhich was importanf.during spring, received
only minor use during.summer, possibly because of the greater diver-
sity and availability of'succulent‘forbs at higher elevationé.-‘Use of
the DF/Vagl h.t. increased during late summer. The relatively small
PF/Juco h.t. was important during mid;Summer; but use éharply declined
during September. The Abies lasiocarpa éeries was second in imbortance
among the major forest series, accounting for 18 pefcent'of ﬁhe summer
observations. Tﬁe AF/Vagl h.t. was equally importaﬁt to the DF/Caru‘
'h.t. dufiﬁg eariy sﬁmme;, but usage ééclined steadily through Augﬁst
and September. The other three habitat ﬁypes Qithin this series to-

gether accounted for 10 percent of the total summer observatioms.
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Only é percent of the summer observations were recorded in the
extensive Pinus albicauiis series. The WBP/Vasc h.t., which was the
most widely distributed habitat type on the stﬁdy area, accounfed for
most of this use which was.greatest in September.

Relocations of radioed deer (Table 11) suggested that use of the
Abies lasiocarpa series and Pinus albicaulis series may have been
undérestimated and use of the Pseudotsuga meﬁziesii series was ovei-
estimated during éummer due to differential observability of deer in
these typeé. ‘The Abies lasiocarpa Serieé appeared to be the most
important forest habitat for use by the five radio-collared females.
The Pseudotsuga menziesii series was of secondary importance, and the
Pinus'albicaﬁlis series was the leas£ important of fhe three major
forest series. .The three most important habitat types for use by
these deer were Af/Vagl, DF/Caru, and WBé/Vasc;

Deer use of the Subalpine-Alpine series has beeﬁ,intensiveiy
studied since 1972. During the summer of 1975 this series accounted
for 18 percent.of a;l seasonal observations. Practically all deer
observed were recorded in the Krummholz h.t. (Table 10). In 1975,
deer did not arrive on ?hé Subalpine-Alpine serigs until late July
and none were observed.there after September lb. In 1974, deer began
using this series in early Julj and usage pr&gressi&ely inéreased
until‘field work was terminated on September 7. Sixty—thfee-percent

of all deer observed were on this series (Table 9).
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Avergge numbers of deer observed per observation period on
Krummholz and Alpine Meadow h.t.'s in Nofth Cottonwood and Toﬁ Reése
Basiﬁs have progressively declined in recent years. Foryﬁhe period
July 15-September.12, Wilkins (1957) obsér&ed 11 deer per observation
period (23 observation periods) in 1955, while Hamlin (1974) recorded
8.5 deer per observation period (35 observation periodg) in 1973.
During the current study, 5.8 deer weré seen per observation period
(19 observation periods) in 1974 and 2.2 deer were observed per
period (14 observation periods) in 1975.

Figure 7 compares monthly trends iﬁ numbérs of deer recorded per
observation period in the Subalpiﬁe—Alpine series during the summer
and earl& fall from 1972 through 1975. éreatest numbers of deer were
recorded during eariy September in all yéars éxcept 1973 when numbér;
were highest in early'Apgust with a second, slightly lowér_peak in
early September. Incfeasqd usage also occurred in October 1973.
Hamlin (personal communication April 1976) attributed the lafter to
movements of deer into the area from east slope summer ranges. The
rather consistent increase in use of Sﬁb;lpinefAlpine Habitat in late
summer during all four years suggested an annual influx of deer into
this area at that time. Scﬁ@arzkoph (1973) and Hamiin (1974) both
observed a general increase in the percentagé of feﬁales andlfaWns
among deer'recorded'iﬁ the Subalpine—Alpine sepiéé during la£e summér‘

(Table 12). Similar trends were evident in 1974 and 1975,.though
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Figure 7.

Numbers of deer recorded per observation period in the Subalpine-Alpine series of
North Cottonwood and Tom Reese Basins by monthly periods during 1972-1975.




TABLE 12. PERCENTAGE OF MALE AND FEMALE MULE DEER OBSERVED DURING SUMMER AND EARLY FALL
IN THE KRUMMHOLZ AND ALPINE MEADOW HABITAT TYPES DURING GROUND OBSERVATIONS
IN NORTH COTTONWOOD AND TOM REESE BASINS FROM 1972-1975.
July August September October
Females Females Females Females
and and and and
Males Fawns Males Fawns Males Fawns Males Fawns
1972 (Schwarzkoph) o 49 43 57 40 60 157 83
1973 (Hamlin) 67 33 44 56 28 72 12 88
1974 (Pac) 62 38 67 33 37 43 - -
1975 (Pac) 25 75 77 23 9 91 - -
Sample Size
1972 35 33 86 114 25 3/ ] 5
1973 68 34 91 116 2 35 6 50
1974 153 8 45 22 13 10 - -
1975 o 3 10 3 i 10 - -
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fewer deer were observed. In 1972, the percentage of females and
fawns increased substantially dufing August and slightly during
September. During 1973, observations of males greatly outnumbered’
those of females and fawns during July, but by September the opéosite
was tyue. The pefcentage of females and fawns observed during the
summer of "1974 remained fairly conséant ﬁﬁtil early September, When
this percentage increased and the percentage of ﬁales declined. These
data, plus the fact that females and fawns‘oEsérved duriné late August
and September of 1974 and 1975 were usually close to thé forest-
krummholz ecotone, suggested an upward mdvement of'females and fawns
from forested habitats to thé Krummholz h.t. during late summer with
peak numbers apparently arriving in early September during most yeafé.'

‘ Hamlin (1974) indicatéd‘that Aeér were differentiaily distributed
by sex énd age on the study area. Females ﬁith ééwns apparently
predominated in‘forestgd haﬁitat types, while males and unproducti?e
females used higher elevation, mountain meadow types.: During the
summer of 1974, males occurred in much greater proportion among deer

s .

observed in ﬁhe Subalpine-Alpine series than in the total populatidﬁ.
The male:female ratio.among 108 deer élassified in the Subalpine-
Alpine series during the summer of 1974 was 192 males per 100 females.
Classifiéations on the Armstrong winter range during early January and
late spring of 1975 showed 47 males:100 feﬁales and 45 maleg:lOQ fe-

males, respectively. (Mackie et al. 1976).. During the summer of 1975;
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a ratio of 75 males:100 females was recorded for. 28 deer classified
as to sex and age within the Subalpine-Alpine series. Practically
all of the males were observed in August. These data supported other
indications that a much smaller proportion of the herd used the Sub-
alpine-Alpine series during'l975 as compared ﬁith previous years; and
Suggeéted that at least part of the decline may be attributed to de-
creased use of this area by ﬁales. Very few males (ll:lOO females)
were also recérdéd in forested habitats where most females were ob-
served during the suﬁmer and fall of 1975. . This miéht imply either
that males were mgch'more difficult to observe than females wﬁén both
used heavily timbefed habitats or that large numbe;s of males: used

areas outside of the study area boundaries during 1975.

Fall (October-December). — An abrupt change in habitat usége from
September occurred as a ;esulf of heavy snowfall in earlyVOCtober.

Use of habitat types included in the Pinus flexilis, Abies-lasiocarpa,
Pinus albicaulis, and .Subalpine—Alpine series was very minor during
October and completely lacking during November and December. Loveless'_

(1967) reported snow depths of .3 meters (1.0 fget) té .45 metérs

(1.5 feet) greatly reduced deer use of an areé and snow accumulations

of .6 meters (2 feet) or over essentially precluded all deer use.
Durihg the fall, 82 pércent of all observations were recofded in

the Pseudotsuga menziesii series, 14 percent were recorded on the
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Winter fange series, and the remaining 4 percent on all other series
combined (Table 10). ©Nearly all deer observed in forested habitats -
were on Pseudotsuga dominated types on southerly and westerly aspects.
As deer moved downward along migration routes, they appéared to remain
at the highest possible elevations and moved only when snow deéths
caused forage to become unavailable in Higher areas. The DF/Cage h.t.
and the DF/Caru h.t. were the two most important types, accounting for
66 percent of the total observations during fall. The DF/Agsp.h.t;
was the third ﬁost important type ahd accounted.fBr 16 percent of all
observations. Percentages df_observations recorded for each of these
three habitat types changed markedly through the-fall (Table 10). fhe
DF/Cage h.t. was most imporfant duripg early fall, possibly due to its
prevalence at eleyations and on‘slopes where deer were concentrated.
As deer moved to 1éwer elevations in Noveﬁber; westerly aspécts
occupied pfedominantly by the DF/Carq h.t. Became more prevalent and
receivedlgreater usage. Usage of the DF/Agsp h.t. remained essentiélly
_the same during October.and November, but increased during December.
Deer using this typg'during October and November may have been summer
residents at or near elevations wheré'this type'océurfed and usage’
increased only as migratory deer moved 40wnward in December. Low
elevation types, particularly Purshia tridentata/Artemisia tﬁdenfata
h.t., became increasingly important during Deéember as deer moved onto

the winter range. The DF/Caru h.t. and DF/Cage h.t. significantly
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declined in importancg as deer moved to‘areas below their respective
distributional limits.
Radio relocations during the fall (Table'll) suggested somewhat
greater usage of the Abies lasiocarpa and Pinus albicaulis series

during early fall than was indicated by general observations.

Seasonal Uselof Habitat Typés by Five Radio?Collared Females

Figures -8-12 show specific habitat types and relocations by month
within the summer.home range of each radip—éollared'femalé. Total ~
home range is indicated by a heavy solid liﬁe, normal ﬁome range by
a heavy dashed line. Monthly'reiocatibns are coded by number: 1
representing June relocations, 2 July ... and 7 December. Specific
habitat types are identified by number-letter combinations enclosed in
‘ circles. These are thg same symbols liéted in Table 2 and found:on-the
" habitat type map of the study area (Figures 2 and 3).

The home ranges of all five radio—collared_femaleg were located
within forested habifats. Two of the females (chaﬁnei 2 and'channel
10) spent the summer in areas above and adjacent to the winter range,
while the others migrated to more distant sumﬁer ranges. The summer
home range of channel 8 was located in Biil émith Canyon abéut 2.9
kilomgters (1.8 miles) east pf %he winter range; channel 3 utilized
a summer home range in North Cottonwood Canyon 4.0 kilometers (2.5

miles) northeast of the winter range; and channel 6 summered 5.8




WINTER RANGE

Figure 8. Summer home range of radio-marked female (channel 2) showing
specific habitat types and relocations by month. See text.
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Summer home range of radio-marked female (channel 3) showing
specific habitat types and relocations by month.

Figure 9.

See text.
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Figure 10. Summer home range of radio-marked female (channel 6) showing
specific habitat types and relocations by month. See text.




Figure 11. Summer home range of radio-marked female (channel 8) showing
specific habitat types and relocations by month. See text.
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Figure 12. Summer home range of radio-marked female (channel 10)

showing specific habitat types and relocations by month.
See text.
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kilometers (3.6 miles) northeast of the winter range in Johnson Canyon.

All jive home ranges were situated on upper slopes and iﬁclﬁded at

" least one major ridge top.

Spring (June). - Radio-collared deer spent much of June in migrafipﬁ

to summer home ranges. Channel 2 (Fig. 8) and channel 10 (Fig. 12)

were situated on their relatively low elevation home ranges by June
10.. Three -days later channel 6 (Fig. 10) and channél 8 (Fig. 115
arrived on their home ranges at intermediate elevations. Channél 3
(Fig; 9) spent all of June on transitional range aﬁd arrived on its
high elevation summer home range aﬁout July 1. The DF/Caru h.t. (1C)
was the most important type used by all five females during June.

The DF/Cage h.t. was also used by channels 2, 3, 8, and 10 and the
DF/Agsp type received some use by channel 8 and channel 10 during ﬁid—
June. By late June,'éhannel 2 (Fig. 8) had moved into a relatively
small "island" of AF/Vagl h.t.. (3C) and,channél 6 began ufiliziné the
AF/Vasc h.t. (3D). Predominant use of the various Pseudotsuga typeé
during June probably resuited from the relatively early "green—up" of

forbs which occurred on these types.

Summer (Jﬁly—September). ~ Trends in habitat use by radio-collared
females during summer were similar and characterized by concentrated
use of certain localized types during early summer and greater activity

with pronounced shifts in use of habitat types during late summer.
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During July, channels 2, 8, and 10 were closely associated with small
"islands" of AF/Vagl h.t. These "islands" of subalpine fir with a
shrubby understory of thinleaved huckleberry were almost always
surrounded by Pseudotsuga types with grassQforb.underStories. A1l
relocations of channel 2 during.July were within the AF/Vagl h.t.,
while channel 8 and 10 were periodically rglocated in the adjacent
DF/Caru h.t. but never very far from the periphery of thg subalpine
fir "island". Channel 6 (Fig. 10) centered’its activities within the
AF/Vasc h.t. bu£ was occasionally relocated in the nearby stand of the
DF/Caru h.t. Channel 3 was almost always reiocéfed along the ecotone
between the DF/Cage h.t. and the WBP/Vasc h.t. (4A) with the fofmer
accounting for most of the relocations dﬁring July.

Throughout most of August, channels é, 8, and 10 maintained use
patterns similar tq those noted in July. Duriﬁg early Augusf, channel
3 (Fig. 9) moved upward ana heavily used the WBP/Vasc h.t. Channel 6
(Fig. 10) vacated the AF/Vasc h.t. during the second week in August
and moved .7 kilometers (.4 miles) uphill into a mesic draw occupied-
by the AF/Clps h.t. (3A). This shift may have been cé@sed b§
dessication of forbs resulting in a shortage of forage within the-
AF/Vasc h.t.

Marked changes in habitat use were observed beginning about the
first of September. Relocations of channel 8 (Fig. 11) and channel 10

(Fig. 12) on August 28 indicated that both deer had terminated their
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associations with the '"islands" of AF/Vagl h.t., and by September 1;
béth had moved to higher elevations and were utilizing localized areas
within the interior of extensive timbered'areas.with understories
dominated by Vaccinium scoparium. Channel 10 used both the AF/Vasc h.t.
and.the WBP/Vasc h.t., while channel 8 used only the iatter type.
‘During a snowstorm in mid-September, both deer moved to lower elevations
and utilized other habitat types for ; few days before returning to their
former locations. In early September, channel 6 discontinued use of the
AF/Clps h.t. and returned to the lower elevation AF/Vasc h.%. that had
been used during July and early Aﬁgust. Channel 3 éontinue& to ﬁake
extensive use of the WBP/Vasc h.t. Tﬁis deer mé&e one unusual move
bfieflylin late Septeﬁber to the in;erior of a WBP/Vasc stand. buring
early September, chanqei 2 terminated its cloée associatién with the
"island" of AF/Vagl h.t. In late Septembe£ it was rélocated in a stand
of the DF/Syal h.t.'(lB) in a cornér of its total‘homg range far re-
movéd from areas of previous use. |

It has been well documented that usage of ﬁabitat types by deer '
often varies'with changes in forage preferences and avaiiability of
preferred forage plants (Mackie 1970, Knﬁwlés 1975, Komberec 1976).
The late summé; éhift by radio-marked deer from areas dominated by
grass—-forb uﬁderstories‘to'habitats witﬁ extensive shrubby under-
stories occurred concommitant to an apparent chaﬁge in the diet of deer

from predominant use of forbs to browse. Wilkins (1957) also reported
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that the diet of mule deer on the study-areg shifted from forbs to
browse during fall. Due to difficulties in observing deer feeding in
shrub types, food habits data did not indicate utilization of
Vaceinium membranacewn or Vaccinﬁum scoparium which were the dbﬁinant
browse species available in ﬁabitats used in September. Déer qsé 6f
these species has been documented in other studies (Wiikins'l957,

White 1960, Schwarzkoph 1973).

fall (October-December).- During the fall, most relocations of Fadio-
marked deer were confined to P;eudotsuga_types in stands of southerly
and westerly aspect. Some relocétions, par;icularif of channéls 3, 6,
and 8 occurred along migration routes between the winter and summer
ranges and are not ghown on Figures 8-12. Channel.Z (Fig. 8) pre-
dominantly used the DF/Caru and DF/Cage h.t.'s during October and
November; but occasionally.associéted Qith the AF/Vagl h.t. (305
during mild weather periods 'in October énd Novemﬁer. .Dufing periods -
pf very éevere weather'in October and November, this animal was
relocéted in close association witﬁ éhe DF/Syal h.t. Channel 3 spent
most of October in the WBP/Vasc h.t. During a laﬁe October snowstorm,
it moved downward to what apﬁeared to be a small holding area iﬁ the
DF/Cage h.t. just above the moufh of North Cot£onWood an&on, which
it élso use& duriﬁg spring'migratidn. During a period.oflmild weather

in early November, it returned to its summer home range where it used
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the DF/Cage and WBP/Cage h.t.'s until late November. Channels é'and.
8 predominantly used the DF/Cage h.t. and/or_DF/Caru h.t. during
October and November after vacating the shrﬁbby habitat types during
the first snowstorms of early October. Channel 10 used similar |
habitats during October until shot by a hunter on‘October 29. Channel
6 moved off its home range in.late.November and utilized the DE/Agsp
h.t. near the mouth of Mill Canyon duriﬁg a period of severe weather.
It later réturned to iés summer home range for a few days in early
Decembef.? During late November and‘early.pecember'most reldcétiqns
of channels 2, 3, and 8 occurred withiﬁ the DF/Cage, DF/Caru, and
DF/Aésp h.t.'s on areas adjoining £he winter réﬁge. Channell6 spent
much of December on transitional range 1bca£ed between Mill Canyon and
North Cottonwood Canyon aﬁd used DF/baru‘and DF/Agsp h.t.'s. By mid-
December, channel 2 and channel 8 were using the Purshia trideﬁtata/

Artemisia tridentata h.t. on the winter range.

Use of Exposures

Deef observability varied éréatly'among the four major exposures
as é result of variable densities of Eimber. Observability ranged
from very_gobd on south exposures tolvery'poof on norfh exposures.
Data on use of élopes of various exposure during the périod June 1-
December 15, 1975 (TaBle i3) indicated that tﬁe distributioﬁ of all

mule deer observations by exposure were closely comparable to that of
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TABLE 13. COMPARISON OF USE OF VARIOUS EXPOSURES FOR ALL MULE DEER
OBSERVED, INDIVIDUAL MARKED ANIMALS, AND RADIO-RELOCATIONS.
DATA ARE PERCENTAGES OF ALL DEER OBSERVED OR RELOCATED
DURING THE PERIOD JUNE 1-DECEMBER 15, 1975.

.Sample Exposure .

Size North South . East West

All Mule Deer 557 10 39 12 . 39
Marked Mule Deer 137. 1z - 34 15 39

Radio Deer Relocations 200 27 .37 13 23

mule deer marked with neckbands. Thus, these two papuiationsj
apparently were equélly observable on each of the four exposurés.
However, when tﬂg percentages of relocations of ra&io—cdllared deer

on slopes of various exposure are,comparéd to those for all deer ob-
éefved or for marked deer, somé differences are evident, especialiy in
use of north and west exposures. Apparently, visual ébsgrvations
closely approximate acgual deer use of south and east exposures; how-
ever, north exposures gccéunted for 10 percent of all deer observations
and 27 percent of all radio-relocations, indicating thatinortherly
exposures and their associated habitats were probably used to a much
greater extent than indicated'from visual obsefvations. Degr use of .
west exposures was proﬁably overespimated when basea on visual ob-

servations.

Edge—Effecf of Home Ranges

'Leopdld (1933) stated that the maximum population of a particular
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game specieé on any given tract of land depended on the composition
and interspersion of essential environmental types in relation to the
cruising radius qf the species. He further stated that game occurs
where essential types providing'food and cover come together; i.e.,
where their'edges meet. Radio—colléred deer, particularly channels 6,
8, and 10, had summer home rangés iﬁ areas where interspersion of a
wide variety of habitat types created qn-exﬁensive edge~effect. Kilo-
meters of edge between habitat types fougd.on normal and total summer
home ranges of each radio-collared deer are'given in Table 14.- Amount

TABLE 14. KILOMETERS OF EDGE BETWEEN HABITAT TYPES FOUND ON THE
’ SUMMER HOME RANGES OF FIVE RADIO-COLLARED FEMALE MULE

DEER.
Channel Channel Channel Channel Channel
2 3 6 8 _ 10
Normal Home Range 1.23 .85 2.63 2,70 3.17

Total Home Range 2.90 1.25 4.11 5.62 5.35

of edge within normal home ranges varied from .85 kilometers (.52
miles) to 3.17 kilometers (2.0 miles). Edge which occurred within
total home ranges varied from 1.25 kilometers. (.77 miles)'to 5.62 .

kilqmeters (3.50 miles).

Food Habits and Nutritional Relationships
Seasonal trends of mule deer food habits were determined during

late spring, summer, and fall by the examination of 39 feeding sites.
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Use of individual forage species at 16 feeding sites examined during
sp?ing and eafiy summer of 1975 (Table 15) was qualitatively éstimated
as to light (less thgn 50 bites), moderate (50-100 bites), or heavy use
(greater than 100 bites). Duriﬁg'the late summer énd fall seasoﬁs~of
1975, 3,800 individual instances of use were recorded at 16:feedihg-
sites (Table i6). A total of 1,430 individual instances of use Qére

recorded at 7 feeding siteé during the summer of 1974 (Table-l7).'

Spring (June)

Forbs were the most important forage class used during June.
Broﬁsing occurred at only one of the nine féeding sites'examined. The
three most important forb species listed in order of -importance were
arréwleaf‘balsamroot (Balsamorhiza sagittatal, feg£her Solomon's Seal
(Smilacina racemosa), aﬁd Heartleaf-arnica (Arnica cordifolia) (Table
15). Use of arrowleaf balsamroot was primarily coqfined to the DF/Agsp
and DF/Cage h.t;'s, while feather Soloéon's Seal énd heartleaf argica
were'both frequently used in the DF/Carh.and pF/Vagl h;t.'s. Early
leaf stages of arrowleaf balsamroot, feather Solomon's Seal, and
heartleaf arnica'were especially heavily used. Samples of these three
species collected during June averaged 30.0,‘32.0, and‘29.0 percent ‘
protein, respectively (Table ié).' By late Jung; western meadow rue-
(Thalictrum occeidentale) became increasingly iﬁportant.in the.

Pseudotsuga types. Protein contents‘for this species ranged from 24.7




TABLE 15. SPRING AND EARLY SUMMER FOOD HABITS OF MULE DEER BY MONTH AND SEASON AS
DETERMINED FROM EXAMINATION OF 16 FEEDING SITES DURING THE PERIOD JUNE 1-
AUGUST 15, 1975.

Spring (June) Early Summer (July l-August 15)
Use Rating1 Use Rating
Frequency Frequency
(9 sites (7 sites

Taxa total) Light Moderate Heavy total) Light Moderate Heavy
FORBS:
Agoseris glauca 43 3
Aquilegia flavescens 29 1 1
Arnica cordifolia 335 13 2 11 1
Arnica latifolia 11 i
Aster conspicuus 11 1
Balsamorhiza sagittata 33 1 2 11 1
Besseya wyomingensis 11 1
Erythronium grandiflorum 33 2 1
Geranium viscosissimum 11 1 29 1 1
Hydrophyllum captitatum 11 1
Ranunculus eschscholtzii 11 1}
Smilacina racemosa 44 il 3
Thalictrum occidentale i i 29 i A
Trifolium haydenii 11 i 5
BROWSE:
Acer glabrum 11 1
Spiraea betulifolia 11 3 % 1
Symphoricarpos albus 11 1

lpight: <50 bites at feeding site; Moderate: 50-100 bites at feeding site; Heavy: >100 bites
at feeding site.

2Frequency of occurrence of usage among feeding sites.

3Number of feeding sites at a given use rating for a particular species.
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TABLE 16.

LATE SUMMER AND FALL FOOD HABITS OF MULE DEER BY MONTH AND SEASON AS DETERMINED

FROM EXAMINATION OF 16 FEEDING SITES DURING THE PERIOD AUGUST 15-DECEMBER 15,

1975.
Late
Summer Fall
Aug. Sept. Season Oct. Nov. Dec. Season
1l site 5 sites 6 sites 1 site 4 sites 5 sites 10 sites
(425 (943 (1368 (371 (614 (1447 (2432
Taxa bites) bites) bites) bites) bites) bites) bites)
GRASSES AND SEDGES:
Agropyron caninum 5/201 37
Carex geyert 8/25 2/20 3/20
Total Grasses and Sedges 5/20 37 1.7 8/25 2/20 3/20
FORBS:
Agosertis glauca 3/20 4/17
Aster comspicuus 37/40 26/33 59/25 15/10
Aster foliaceus 4/20 3/17
Arnica cordifolia 9/40 6/33
Balsamorhiza sagittata 24/100  4/25 2/20 6/20
Cirsium spp. 8/25 2/10
Epilobium angustifolium 11/40 8/33
Helianthella uniflorus 76/100 12/10
Thalictrum occidentale 59/100 18/17
Valeriana sitchensis 29/100 9/17
Total Forbs 88/100 64/100 74/100 100/100 71/75 2/20 35/50
BROWSE:
Artemisia tridentata 14/60 8/30
Penstemon fruiticosus 9/25 13/20 10/20
Prunus virginiana 4/20 2/17
Purshia tridentata 69/60 41/30

_€6_




TABLE 16. Continued.

Late
Summer Fall
Aug. Sept. Season Oct. Nov. Dec. Season
1 site 5 sites 6 sites 1 site 4 sites 5 sites 10 sites
(425 (943 (1368 (371 (614 (1447 (2432
Taxa bites) bites) bites) bites) bites) bites) bites)
BROWSE: Continued
Ribes spp. 12/100 4/17
Rosa spp. 8/25 2/10
Rubus idaeus 4/20 2rxl
Salix spp. 4/25 1780
Symphoricarpos albus 23/40 15/33
Total Browse 12/100 31/20 23/50 21/50 96/80 62/60

lpercent of monthly or seasonal diet/frequency (percent occurrence among sites).
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TABLE 17. SUMMER FOOD HABITS OF MULE DEER BY MONTH AND SEASON AS DETERMINED FROM
EXAMINATION OF 7 FEEDING SITES IN THE SUBALPINE-ALPINE SERIES DURING THE
PERIOD JULY 1-SEPTEMBER 5, 1974.

July August September Summer Season
2 sites 4 sites 1 site 7 sites
Taxa (598 bites) (755 bites) (77 bites) (1430 bites)
FORBS:
Agoseris glauca 5/501 13/25 10/29
Aquilegia flavescens 31/50 16/29
Arnica latifolia 20/25 10/14
Artemisia michauxiana 19/100 1/14
Epilobium angustifolium 30/50 12/14
Geraniunm viscosissimum 35125 33725 22/28
Lomatium cous 10/50 4/14
Polemonium pulcherrimum 3/25 1/14
Ranunculus eschscholtzii 3/25 1/14
Thalietrum occidentale 45/100 2/14
Trifolium haydenii 17/50 36/100 9/29
Total Forbs 97/100 83/100 100/100 88/100
BROWSE:
Acer glabrum 3/50 2/14
Ribes spp. 17/25 10/14
Total Browse 3/50 17/25 12/29

_g6_

lpercent of monthly or seasonal diet/frequency (percent occurrence among sites).
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TABLE 18. PERCENT DRY WEIGHT OF PROTEIN IN MULE DEER FORAGE PLANTS USED DURING SPRING,
SUMMER, AND FALL OF 1975.
Number Habitat Stage
of Collec- Type of Plant
Plant Collec- tiomn Abbre- Plant Percent Percent Ex- Parts
Species tions Date viation! Phenology2 Water® Protein" posure5 Collected®
Arnica cordifolia ] 6/6 DF/Cage Early Leaf 85 28.5 S il
2 6/10 DF/Caru Full Leaf 85 21.9 NW 3
3 6/11 DF/Caru Early Leaf 86 27.5 W i
4 6/15 DF/Vagl Early Leaf 87 32.0 NW )
5 6/17 DF/Vagl Early Leaf 85 27.'8 NW 3!
6 6/24 DF/Agsp  Full Leaf 83 21.4 S 1
7 7712 WBP/Cage Full Leaf 81 16.0 S 1
(a)? B 7/12 DF/Vagl Full Flower 85 12.4 E 1
9 9/1 AF/Arco Pre-dormancy 83 10.4 N 1
0 9/23 AF/Vasc Pre-dormancy 84 8.0 N 1
Balsamorhiza 1l 6/4 DF/Agsp Early Leaf 92 301 S 1
sagittata 2 6/6 DF/Cage Early Leaf 83 32:0 S i g
3 6/6 DF/Cage Flower Bud 84 26.8 S 3
(8. ) ik 6/20 Acgl/Phle Full Flower 83 21.8 W 1
5 6/24 DF/Cage Early Leaf 83 29 .7 S 1
6 8/6 PF/Juco Seed Head 70 1775 W 4
7 8/21 DF/Cage Seed Head bial 8.8 S 4
(b.)® 8 10/8 DF/Agsp Dormant 76 5.4 S 1+4
Aster conspicuus 1 8/9 DF/Caru  Full Leaf 74 181 W E
2 9/23 DF/Caru  Full Leaf 75 120 W 1
3 9/30 DF/Caru Full Leaf 77 173 W i
(b.) 4 11/19 DF/Caru Dormant 44 457 W 1+4
Geranium i 6/20 Acgl/Phle Full Leaf 82 17.5 W 1
viscostssimum (b.) 2 7/8 DF/Caru  Full Leaf 89 19.8 S 1
3 7/25 Krummholz Flower Bud 81 19.6 W 1




TABLE 18. Continued.
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Number Habitat Stage
of Collec- Type of Plant
Plant Collec- tion Abbre- Plant Percent Percent Ex- Parts
Species tions Date viation! Phenology2 Water3 Protein posureS Collected®
Geranium (as) o b 8/6 PF/Juco  Full Flower 77 1525 W 1
viscosissimun 5 9/4 Krummholz Seed Head 72 3.6 W 1
(Continued)
Erythronium 1 6/10 DF/Caru  Full Flower 85 17.2 NW 1
grandiflorum 2 6/15 DF/Vagl Early Leaf 88 27.8 NW 1
3 6/17 DF/Vagl Early Leaf 87 26.1 NW ik
(a.) 4 7/8 DF/Caru Seed Head 89 22,8 S 1
(as) 5 8/5 Pial/Vasc Full Leaf 88 150 NW 1
Symphoricarpos
albus i 8/9 DF/Caru  Full Flower 65 1) W 1+5
2 9/26 DF/Caru Full Fruit 67 10.8 W 1#+5
3 9/30 DF/Caru Post-fruit 60 78 W 1+5
Thalictrum (a.) 1 6/15 DF/Vagl Early Leaf 90 3.5 NW 1
oceidentale 2 6/17 DF/Vagl Early Leaf 84 35:<1 NW 1
(a.) 3 6/25 DF/Caru Early Leaf 80 24.7 W 1
(a) 4 8/5 DF/Caru Seed Head 70 1250 W 1
5 8/6 PF/Juco Seed Head 70 1351 W i
6 8/9 DF/Caru Seed Head 70 13°9 W 1
7 8/23 Krummholz Seed Head 74 145l W il
Smilaeina racemosa 1 6/10 DE/fCaru  Early Leaf 85 29751 NW 3
2 6/11 DF/Caru Early Leaf 85 26,7 NW 1
3 6/15 DF/Vagl Early Leaf 85 35,5 NW 1
4 6/17 DF/Vagl Early Leaf 85 35.6 NW I
5 6/25 DF/Caru  Full Leaf 83 19.4 W 1
(a.) 6 7/8 DF/Caru  Full Flower 85 15,8 S it
7 8/9 AF/Vagl Seed Head 89 13.0 NE 1




TABLE 18. Continued.

Number Habitat Stage
of Collec- Type of Plant
Plant Collec- tion Abbre- Plant Percent Percent Ex- Parts
Species tions Date viation! Phenology2 Water® Protein" posure5 Collected®
Agoseris glauca 1 7/12 WBP/Cage Full Leaf 86 213 S 1
2 8/6 PF/Juco Flower Bud 83 o3 1% 2
(a.) 3 8/6 PF/Juco Flower Bud 85 155 W 1
4 8/12 Krummholz Full Leaf 81 17 57 W il
5 9/5 Krummholz Flower Bud 83 155 W 1
Hydrophyllum 1 6/6 DF/Cage Flower Bud 88 30:2 S 1+2
eapitatum 2 6/24 DF/Agsp  Full Leaf 82 21.3 S 1 |
Aquilegia 1 7/24 AF/Vagl Full Flower 80 13.4 NE 1 o
flavescens 2 8/6 PF/Juco Seed Head 83 11.9 W 1 '
Acer glabrum i | 8/9 DF/Caru Post-Flower 65 18.5 W 145
2 8/19 PF/Juco Post-Flower 60 P2 W 145
Epilobium 1 9/5 Krummholz Full Leaf 78 14.4 E 1
angustifolium 2 9/26 DF/Caru Post-Seed Head 85 15.8 W 1
Penstemon 1 8/20 DF/Caru Seed Head 72 14.0 W 145
fruiticosus (b.) 2 11/5 DF/Cage Full Leaf 56 Vi ¢ S 1+5
(b.) 3 12/3 DF/Cage  Full Leaf 60 8.5 W 1+5
Helianthella } 9/1 PF/Juco Seed Head 69 1322 W 4
uniflorus 2 10/8 DF/Agsp Dormant 55 1534 S 4
Hieracium (a.) 1 8/21 DF/Cage Flower Bud 73 11.9 S 1
eynoglossoides
Carex geyeri 1 11/19 DF/Caru Dormant 62 9.2 1% i
Cirsium Spp. 11/17 DF/Caru Dormant 45 9.8 W i
Silene parryi i) 7124 DF/Caru Flower Bud 79 A W 142




TABLE 18. Continued.

Number Habitat Stage
of Collec- Type of Plant
Plant Collec- tion Abbre- Plant Percent Percent Ex- Parts
Species tions Date viation! Phenology2 Water3 Protein® posure5 Collected®
Valeriana
sitchensis i 8/23 Krummholz Full Flower 79 10.8 W it
Prunus virginiana 1 9/26 DF/Caru  Full Fruit 66 11.4 W 145
Ranunculus
eschscholtzii 1 7725 Krummholz Full Leaf 80 14.5 E it
Trifolium haydenit 1 8/12 Krummholz Late Flower 74 14.8 W 1+3
Ribes spp. | 6/4 DF/Cage  Full Leaf 67 19.6 W 145
Berberis repens (a.) 1 9/26 DF/Caru  Full Fruit 67 12.9 W 1
Aster foliaceus ') 9/5 Krummholz Flower Bud 76 15.6 E 1+2
Arnica latifolia 1 8/12 Krummholz Full Flower 81 3.1 W 1+3
Rubus idaeus 1 9/26 DF/Caru  Full Fruit 70 14.0 W 145
Besseya wyomingensis 1 6/24 DF/Cage  Flower Bud 86 20.6 S 1+2
Spiraea betulifolia 1 6/20 Acgl/Phle Full Leaf 71 10.6 W 1+5
2 8/9 DF/Caru  Full Flower 57 14.6 1% 1+5

..66_

lHabitat type of collection site.
2Stage of phenology of collected plant.
3Percent water computed by wet weight-dry weight.
wet weight
“Percent oven-dry weight of protein.
5Exposure at collection site.
6Code for plant parts collected: leaves-1l, flower buds-2, flowers-3, seed heads-4, stems-5.
7(a.) - Comparative nutrition sample. No deer use of plant at time and place of collection.
8(b.) - Percent water is inflated by presence of moisture on collected vegetation.
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percent for samples collected in the DF/Caru h.t. to 37.5 percent in

the DF/Vagl h.t.

Summer (July-September)

Duying early summer }July—mid—AugustS importanf forb species
included yellow columbine (Aquilegia flavescens), sticky gerahium
(éeranium viscosissimum), western meadow rue, firewéed (Epilobium
angustifolium), Arnica Zatifblid, and Haydeq clover (Trifblium.
haydenii) (Tables 15 and 17). . In forested habitats, heavy past
utilization, in addition to currgnt use recorded at feedingAsitgs,
was ﬁpted 6n yellow columbine, Westérn meadow rue, and sticky
geranium in the PF/Juco h.t. Western meadow rue and yellow columﬁiné_
were also frequently utilized in the DF/Caru h.t. and the AF/Vaél h.t.,
respectively. Sticky geranium, yellow columbine, (4drnica latifolia),
fireweed, and Hayden clover were the most frequently used species iﬁ'
the Krummholz h.t. during early summer. .Use of browse species during
early summer was light and primarily confined to forésped habitat
types. Common snowberry (Sympﬁoricarpos albus), white spiraea
(épiraea betulifblia), and Rocky Mountain maple (Acer glabrum)
appeared to be the most frequently used species. '

By late summer important forb species ﬁere showy aster (Aster
conspicuus), western meadow rue, fireweed, Sitka valeriana (Valeriana

sitchensis), and false dandelion (Agoseris glauca) (Tables 16 and 17).
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Showy aster was especially prevalent within the DF/Caru h.t. and
DF/Syal h.t. and was heavily used throughout September. It remained
green 2-3 weeks longer than'o;her important forb species'such as
western meadow rue and fireweed. Forbs comprised 88 percent of plant
use recorded in the Krummholz h.t. during summer (Table 17). Siéka
valeriana, false dandelion, and western meadow rue were the importénf
species used in late August and early Septembgr; Browse plants,.of
which Ribes spp. was most important, accounted for only 12 percent of
‘the summer diet in this habitat type. Browse use in forested types
increased from 12 percent of the diet in August to 31 percent in
September (Table 16). Common snowberry accounted for most of this
increase and was ﬁeayily utilized both in the DF/Syal ﬁ.t. énd at
lower elevation sites, adjacent to creek bottoms, within the DF/Caru
h.t. |

Protein éontents of plénts used as forage during summer ﬁere much
lower than those of spring forages. Protein levels of western meadow
rue and yellow columbine were similar and ranged from 12 to 14 percént
for samples collected at feeding siteslduring'the summer. Pfqtein in
sticky geranium declined from 19.8 to 13.5 percent during the summeg.
Arnica latifolia and Hayden clover contained 13.1 and 14.é percent
protein, respectively, at the time they were used by deer. Showy
aster contained about 12 percent protein while false dandelion aver-

‘ aged 16.6 percent protein during late summer. Sitka valeriana and
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fireweed had protein contents around 11 and 15 percent, respectively,
at the time of their use in late summer. Protein levels in samples
of common snowberry ranged from 7,8 to 10.8 percent when heavily

utilized during September.

Fail (Oétober—December)

Dried forbs appeared to be important in the diet during eariy :
fall when degr made extensive'use of the DF/Cage h.t. The dried
leaves and seed heads of little sunflower (HeZiantheZZa untflora)
and arrowleaf balsamroot weré particularly imporfant (Téble 16).

In November, the dried leaveé and seed heads of showy aster were

- heavily used, particularly in the DF/Caru h.t. Some use of elk sedge
(Carex geyeri) and thistle (Cirsium spp./) was noted during a period éf
severe weather in late November. Shrubby penstéﬁon (Penstemon

- fruiticosus) W;S the only important browse species used in forested
types during ﬁovember, although it accounted for only 9 pefcent of the

monthly diet (Table 16). Some use of Salix spp. and Rosa spp. was

observed when deer moved onto very low footslopes during severe weather

in November. During December, browse made up 96 percent of the diet
with antelope bitterbrush (Purshia tridentata) accounting for the
largest proportion. Big sagebrush (Artemisia tridentata) and shrubby

penstemon Were less important.
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Protein contents of most fall forages were appreciably 1OWer-
than those of .summer forage plants. The seedheads of little éunflowef
collécted on October 8 contained 15.4 percent protein; the higﬁes£ of
any plant used during fall (Table 18). Showy aster, elk sedge, and
thistle contained 4.7, 912, and 9.8 percent prdtgin, fespectively,
during November. Shrubby penstemon contained from'7.l to 8.5 percent
protein during fall. Average protein contenfs of antelope bitterbrush
and big sagebrush on winter range types in December were 9.0 and 9.5
percent, respectively (Morton, M. A. personal communication, May 1976).

Protein levels in individual forage plantS'selecté& by deer during
spring and summer generally declined during the period of use in re-
lation to growth and phenologicai development (Figure 13). Protein.
contents were highest during early 1¢§f stages in the spring when
values ranged from 30-35 percent for Balsamorhiza Sagiftatq,
Thalictrum occidentale, Snilacina racemosa, and Arnica cordifolia.
During later-phenological étages in summer, protein céntenté varied
among species but a downward trend was evident. By ea?ly fall; the
four species were in dormant condition and pratgin cqnten£‘ranged
from 5—10‘percent for the two species éollected at that time. Dietz
(1965) noted a similar seasonal decline in protein content among

deer forage plants in Colorado.
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Figure 13. Changes in percent dry weight protein with successive
stages of phenology of four species of herbaceous
deer forage.
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Hunting Season and Harvest

The hunting season was from Octobgr 19th through November 23rd
during 1975. Deer of either sex were legal game during the first
three weeks and bucks only thereafter. Checking station and field
checks of 931 persons hunting the Bridger Range revealed 62 deer
killed. Of these, 58 were reported to personnel operating check
stations on main access roads along the east and west sides of the
Bridgers during -the first three weekends of the hunting season. The
other four deer were reported by hunters at voluntary check boxes.
The total harvest consisted of 27 males and 35 females. AAmong the
males 15 percent were fawns, 48 percent were yearlihgs, 11 percent
were 2.5 year olds, 19 percent were mature a&ults, and 7 percent were
unclassifiedi The.harvest‘of females consisted of 20 percent fawns,
11 percent yearlings, 14 percent 2.5 year olds, 51 percent méture
adults, and 3 percent were unclassified. Weights of female .fawns and
male fawns averaged 18.é kilogramé (40 pounds) and 25.9'kilogramé
(57 pounds), respectiveiy. Average weights of yearling fgmales was
40.0 kilograms (88 pqundsi, while that of yeariing males was 49.5
kilograms (109 pounds). Mature females weighed an average of 48,6
kilograms (107 poundé) and méture males averagea 90.4 kiiograms
(199 pounds). Only four deer were killed Within the stgdy area
boundaries. Wilkins (1957) réported an estimated 50 deer were killed

between North Cottonwood Creek and Tom Reese Creek on the study area
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during the regular 1955 hunting season, and an additional 50 deer were
harvested‘during a special late season. Hamlin (1974) reported that
28 deer were killed on this same portion of the study area dﬁring the .
1973 deexr season.

Only two marked deer were known to have been killed during the
1975 season. One was a mature, radio-collared female (cﬁannel 10)
shot in North Cottonwood Canyon on October 29. The other was a
mature, neck-banded male shot 3.0 kilometers (1.9 mileé) south of the

étudy area near Corbly Canyon on November 23.

Elk, Mountain Goat, and Black Bear Observations

During spfing of 1975, two elk, an adult female and a male were
observed in the DF/Cage h.t. in North Cottonwéod Canyon and Johnson
Canyon, respectively. Eight&—three observations of elk (19 calves,
58 females, 6 males) were recorded on and adjacent to the Armstrong.
winter range and just north of North Cottonwood Creek during £he first
two weeks.of December 1975. The largest group observed at,oné time
nunbered 42 (10 calves, 30 females, 2 males).

Seventeen observations of mountain goats including 3 kids were
made in North Cottonwood Basin during the summer of 1974. 1In 1975,
fifty-ohe observations of goats including 8 kids were recorded in the
North Cottonwood and Tom Reese Basins. All goat observations during

both years were confined to the Subalpine-Alpine series and the talus
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slopes along the crest of tﬁe Bridger divide. The larggst ngmber of
individual goats observed at omne time was eight including two kids -
during 1974 and eleven including two kiés in 1975.
Thirfy observations of black bear were recorded during the
summers of 1974 and 1975. These included sévéﬁ observations of cubs

(three sets of twins). All cubs were observed in forested habitats.




DISCUSSION AND CONCLUSIONS

The results of this study serve to further define and/or clarify
findings of previous studies on distribution, movements, and hébitat
usage of mule deer associated with the Arﬁstrong winter range (Wilkins
1957, Scﬁwarzkoph 1973, Hamlin 1974)7 Some important differences .also
were noted, possibly relating to -weather anq range conditions, décreaséd
numbers of mule deer using the area, and/or'tﬁe use oftradip;markéd '
animals during 1975.

Findiﬁgs supported earlier observations.that a majority'of the
deer associated with the Armstrong winter range spend summer and fall
along the west slope of the.Bridgér Range ip an area between Nbrth_
Cottonwooa and Tom Reese Creeks. ﬁowever, appregiable numbers,
possibly 36—40 percent, may migrafe to summer—fail ranges north and
south of this area as well as along the east slope of the Bridgér
Mountains.

Hamlin (1974) reported that many of the deer individually marked
on the Armstrong winter féngé in 1972 and 1973 were reobseryedfon the
winter range during the winter of 1973-74. Results of the current:
sfudy iﬁdicate that mﬁle deer in the Bridgér Mountains habitually use
the same éummer and winter,home ranges year'aftér year, as feported
for other areas by Leopold et al. (1951), Gruell and Papez (1963),

and Robinette (1966). Some exceptions were noted for males. During
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1975, very few males were observed on the study area relative to
numbers on the Armstrong winter range. This, plus the fact that males
appeared more flexible in their annual selection of seasonal home
ranges than females, may indicate that proportionately more males than
females usgd ranges outside of the study area boundariés.

Spring and fall migrations between‘seasonal home ranges appeared
to follow definife routes in the same manner as reported for‘migraporj
deer herds in other areas.(Gruell and Papez 1963, Gale 1976). Thése
routes included local "holding areas" where deer aggregated for
variable periods of time during migrations. Gale (1976) believed that
such hélding areas migthbe "key" habifats for migrating deer since
20 percent of the fawns which left summer ranges on his study area
were lost during late fall when deer occupied these areas. |

During 1975, fewer than 50 percent of the fawns observed in fall
survived to early winter. Much of this léss probably occurred dﬁring
a week of severe weather in late November. Hamlin (1974) reportéd
that fawns and some females were entering the winter with omental fa£
reserves close to the critical level. Mackie et al. (1976) indicated
that low fat reserves might be related to nutritional deficiencies
during summer and/or fall. Héwever, théy élso indicéte& that a
decrease in the proportion of fawns among deer observed in the
vicinity of the study area from fall to early winter could be

indicative of an influx of less productive animals from summer-fall
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ranges outside of the primary study areé. Other investigators have
reported that the quality of summer ranges may be very important in
determining the productivity of cervid populations (Edwards and
Ritcey 1958, Julander et al. 1961).

Intermittent periods of severe weather during the fall caused
rapid changes in mule deer use of habitat types accompénied by fre~
quent, rapid changes in forage utilization. As succulent, high'quality
herbaceous forage disappeared during late August and early September
at least some deer selected habitat types with shruﬁ underétofies,
presumably due to the availability of browse. By early.October,
heavy snowstorms forcéd deer from these shrubby habitat tyﬁes on
north exposures onto areas of southeriy and westerly aspects where
their diet consisted primarily of dried forbs, some of which have been
shownlto be rather low in pro£ein; Dried forbs may be -less preferred
at this time but were Heavily utilized because of their high availa-
bility relative to browse which was scarce on the DF/Cage and DF/Cafu
types used during this period. During a period of heavy snow and
cold temperatures in late November, the deer were forced to even
lower elevation to slopes on or in_fhe vicinity of the winter range
where the diet was again predominated by browse species{ particularly
antelope bitterbrush. Freeland and Janzen (1974) indicated that
detrimental pﬁysiological effects can.occur wheﬁever herbivores are

subjected to rapid fluctuations in the diet without ample time for.
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rumen microflora to adapt to toxins present in the ingested forage
plants. Fawns in poor condition as a result of dietary deficiencies
experienced on summer and/or fall ranges may have succumbed during
late fall as a result of additional physiological stresses incurred
when the diet rapidly fluctuated during perio&s of severe Weather.-

Evidence obtained during this study generally supported Hamlin's
(1974) observation that deer were differentially distributed by sex
and age'during summer, with females and fawns predominantly using
forested habitats and males and unproductive females using the

Subalpine-Alpine series. However, somewhat different habitat use

patterns were note& during 1975 as compared to 1974 and earlier years

in which studies were conducted iﬁ the Bridger Mountains.

Snowmelt and ''green—up" of forage was'delayed‘dufing'the spring
of 1975 as compafed with other years; and as a result deer remained
on the winter range until late May or early June. Migration occurred -
predominantly during June as forbs began to aéséar in the Df/Caru,
bF/Cage, and DF/Agsp types. Moist and cool conditions prevailed

throughout the summer resulting in continued availability of green

‘'succulent forage in most areas into early September. Extensive

dessication of forbs was noted only on foothill and low elevation
timbered habitat types. This probably explains the observed heavy.
usage of forested habitats, particularly those belonging to the

Pseudotsuga menziesii series during 1975. Radio relocations indicated
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that habitat types within the Abies lastocarpa series may also have
received important usage during the summer. Relatively few‘obser—
vations were made and little deer usage had been recorded in these
types during earlier studies (Wilkins 1957, Schwarzkoph 1973, Hamlin
1974) in which data were réqorded only on the basis of visual obser-
vations of deer. Subalpine-alpine areas and habitat types received
much lower usage during 1975 than in earlierlyears. This may have
reflected the relatively lush forage conditions ana greatef deer usage
of timberéd habitats at lower elévations as well as lower population
denéities on the stu&y area during the summer-of 1975. fhere was some
evidence that propoftionally fewer.males, in particular, used
subalpine—-alpine types in 1975. .

| Observa£ioﬁs during thié as well as previous studies on the area

indicated an upward movement of females and fawns into the Subalpine-

~ Alpine series during late summér, with peak usage in early September

during most years. During 1975, both the influx of females into the
Krummholz h.t. and the shift to use of shrub types by radio—coiléred
females in forested habitats corresponded closely with the occurrence

of tHe first killing frosts during -the laét few days of August. At that
time, most herbaceous plants in the sparsely vegetated undersféfies éf
timbered. types at lower elevatibns were killed, whiie many of those which
occurred at lower levels within the deﬁse herbaceoﬁs understory 6f Fﬁe

KrummholZ'h;tﬂ appeared to remain green into September. Mule deer
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have been shown to display strong preferences for green herbaceous
forage over browse whenever the former is available (Wilkins 1957,
Lovaas 1958; Mackie 1970, Knowles 1975). Joslin k1975) reported thét
elk had the-ability to select feeding éites where forbs were superior
in moisture content. The greatér availability of green succulent
forage in the Krummholz h.t. probably provided a stimulus for move-
ment of deer to that area ffom adjacenf timBered habitats durihg.early
September, while deer at somewhat lower elevations shifted their |
feeding to browse species on shrub-understoried timber t&pes within
their total home ranges. :The predominant earliér summer use Qf
heavily- timbered habitats by females, especially'thdée with or which
earlier had fawns, may reflect their.selection for high security
habitats as long as supplies of suéculent, high quality'fo;bs were
adequate in all areas. Darling (1937)'indicated that, compared to
maleé, red deer females had a higher requirement for security which
was rela;ed to maternal instincts. During dry years, deééicétion of
green herbaceous forage would undoubtedly be more extensive in'forestgd
habitat types during summer, and earlier and mo;é frequent shifts in
habitat use by deer might be expected in those areas. At the‘éame
time, cﬁanges in habitat use in réspoﬁse to killing frost in late
summef might be less pronounced.

After early October, all deer were observed in timbered areas

predominanfly on southerly and westerly aspects occupied by the DF/Cage,
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DF/Caru, and DF/Agsp h.t.'s. Deer appeared to move downward along
migration routes toward the winter range only when snow accumﬁlations
caused forage to become unavailable in higher areas. Tﬁis pattern of
movement ana habitat usage was suggested by earlier studies on the area,
and is éimilar fo that described for mule'deer elsewhere (Loveless
'1967).

Data on food habits and nutritional relationships showed tha£ the
protein content of hefbaceous forage plants coﬁsistently declined ffom
high percentages at sﬁring emergence to mucﬁ'lower percentages at fall
dormancy. This decline appeared to be mére closely correlated with the
phenological progression of blant dévelopment rather than with the
passage of time, per se. Dasmann and Dasmann (1963) reported that
along a climatic gradient, the seasonal changes in proteiﬁ content
were greatest for forage species in M&ntane forest communities and
least in-sagebrush—graésland comnunities. They reiate& the scarcity
of resident mule deer in sagebrush communities during summer fo the

greater availability of highiy nutritious forage épecigs in the

"Montane forest communities at a time when protein values of 13 percent

or more are required for maximum growth and reproduction.
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TABLE 19. NUMBERS OF MALES, FEMALES, AND FAWNS OBSERVED WITHIN MAJOR HABITAT SERIES ON
THE EAST SLOPE OF THE BRIDGER MOUNTAINS DURING SUMMER OF 1974.

June July August September

Fe- Fe- Fe- Fe-
Males males Fawns Males males Fawns Males males Fawns Males males Fawns

Pseudotsuga
menziesii
Series - 2 - 2 5 - - i § 74 - - -

Abies
lasiocarpa
Series i 2 - 1 1 - 1 - - 6 3 )L

Subalpine-
Alpine
Series - 2 - = = = 1 = = 16 - -

Number
of Deer 1 6 - 3 6 - 2 1 2 22 3 1

=9iLib=
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