MONTANA

STATE UNIVERSITY

Range use and food habits of the pronghorn antelope in Central Montana with special reference to
alfalfa
by Glen F Cole

A THESIS Submitted to the Graduate Faculty in partial fulfillment of the requirements for the degree
of Master of Science in Fish and Wildlife Management at Montana State College

Montana State University

© Copyright by Glen F Cole (1955)

Abstract:

A study of the range use and food habits of the pronghorn antelope was conducted during 1953 and
1954 on an area in Central Montana where the principal land use was stockraising, integrated with
alfalfa forage and seed production. Data indicating seasonal and inseason differences in the use of
vegetative types were obtained by recording observations of antelope seen on agricultural croplands
and rangeland types along routes. Food habits were determined by rumen analyses and the examination
of antelope feeding sites. Various characteristics of the alfalfa fields used by antelope and those not
used were described and compared. Seasonal differences in the intensities of field use by antelope and
the numbers, sex and age classes involved were indicated by regular observations of alfalfa fields.
Observations of fawns and yearlings, marked with plastic ear tags, and recognizable adults provided
data on movements in relation to fields and some of the factors influencing field use. Measurements of
alfalfa plants inside and outside exclosures and pellet group counts along transect lines on fields
provided data on the effects and pattern of antelope use on fields.
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ABSTRACT

A study of the range use and food habits of the pronghorn antelope
was conducted during 1953 and 1954 on an area in Central Montana where
the principal land use was stockraising, integrated with alfalfa forage
and seed production. Data indicating seasonal and inseason differences
in the use of vegetative types were obtained by recording observations
of antelope seen on agricultural croplands and rangeland types along
routes. Food habits were determined by rumen analyses and the examin-<
-ation of antelope feeding sites. Various characteristics of the alfalfa
fields used by antelope and those not used were described and compared.,
Seasonal differences in the intensities of field use by antelope and the
numbers, sex and age classes involved were indicated by regular obser-
vations of alfalfa fields. Observations of fawns and yearlings, marked
with plastic ear tags, and recognizable adults provided data on movements
in relation to fields and some of the factors influencing field use.
Measurements of alfalfa plants inside and outside exclosures and pellet
group counts along transect lines on fields provided data on the effects
and pattern of antelope use on fields.
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INTRODUCTION

The plains area of Montana is included in the original range of the

pronghorn antelope, Antilocarpa americana. Beer (19LL) concluded from
Seton's early estimates that the "original" population was aboutb
2,500,000. The settling of the blains area by homesteaders in the early
1900s is generally believed to have resulted in conditions that were
decidedly adverse to the pronghorn., By 1922-2y the population had
dwindled to about 3,000 (Nelson, 1925). During this period of low popu-
lations some citizens became acfively concerned, Certain ranchers pro-~
tected small remnant herds. Other remnant herds survived in areas of
less intense agriculture and supérior escape habitats.

~ Human depopulatioﬁ of the'plains and the abandonment of dryland
farms occurred during the droughts of 1918-21 and 1930-37 (Gieseker et
al., 1953).' Progressively more effiéient law enforcement, predator.cén-
trol, and water developments, in the form of artificial stock reservoirs,
probably served to further lessen the environmental resistance of pronén
horn habitat. Numbers increased. Biological Survey estimates for 1937,
1938 and 1939 were 10,602, 6,740 and 7,1L2 respectively. A 1941 ground
census estimated the pépulation at 14,233 (Beer, op. cit.). MNontana's
first aerial census (1943-L)) gave an éstimated winter population of
114,225 (Bergeson and Thompson, l9h-6):m

To give inipetus to the restoration of antelope the Montana Fish and

Game Department initiated a trapping and transpianting program in 1946.

From 1946 to 19149, 2,383 were transplanted into formerly unoccupied
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“habitats or historical ranges where the animals were low in numbers.
Estimated populations for 1947 and 1951 were 26,000 and 50,600 re-
spectively (Montana Fish & Game Commission 1946-h7 and 1950-52). The
195} population was estimated at 67,600,

_In_reeent years the antelope\has become one of the principal huntable
big game species in the state. Since 1943, when 750 permits were issued,
antelope hunting seasons have occurred annually and have bécome pro-
gressively more liberal; e.g., 2,85L, 9,272 and 23,677 antelope permits
were issued to the public by the Fish and Game Department for the years
19h7, 1951 and 195l respectively.

Coincident with population buildups, reports of antelope depreda-
tion on alfalfa fields, reported as eérly as 1922;2h for the state by
Nelson (gg. gig.); increased. Since alfalfa raising is an important
econony over'much of -the antelépe range, this conflict has caused much
...concern. The utilization of alfalfa fields by antelope is well es-

‘ tablished. The extent of damage, ségments of “the population involved
and other pertinent factors have not been thoroughly investigaﬁedG To
determine some of these unknown factors an intensive field study waé‘
conducted April 6, to Septembér 2h, 1953 and May 23, to October 7; 1954,
Fall and winter periods in 1952 and 1953 were devoted to the identifi-
cation of plant collections, analyses of rumen samples and making antelope
collections.

Thanks are extended to the following: Dr. Don C. Quimby, for tech-

nical supervision and guidance in the ﬁreparation of the manﬁscript; Drs,
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Je. C. Wright and W. E. Booth, for assistance in plantvideﬂtiéigations;
D. L. Brown for administrafive difection and permission to ﬁsé census and
ﬁfgnsplanﬁ%ng data; H. D. Pic%dn'for assisténce in recofdiﬁg data from
alfalfa fields; R. L. Eng, G. B. Chaffe and J. L. Egan fo?'céilébtiqg
antelope during the writer!'s absence frem the area; Mr. ;nd'Mfse-JoelKiﬁg
of the King and Peterson Livestock Company for permissiénhto use ‘company
property and for cooperation which made the study possible; the U. S.
Forest Service, Soil Conservation Service, Production and Marketing
Association and the Bureau of Land Management for various data on 1aﬁd
acreages ownership and administration. Further thanks are_eiteﬁded to

the Montana Fish and Game Department for financing the study.

TH-E-'STUDY AREA
A 62,160 acre study area in‘Petfoléum County, approximately LS miles
“east of the state!s geographic center at Lewistown, was selected for
study. This area was selected because its antelope\popglations, land use
énd vegetaﬁion‘were more or 1e§s typical of much .of ﬁontanafs antelope
range and because antelope depredafions on alfalfa‘érops were frequently
reported by landowners. Present aﬁtelope populationé originated from
native herds. OCensus figures of the Montana Fish and Game Department
indicated about 1.0 and li.5 antelope per square mile for 1953 and 1954
. respectively. Currently six headquarter ranches are on the area.
Abandoned homestead sites are commbﬁo The principai economy is stock
. ralsing, integrated with alfalfa seed and forage produc%ion. ivately

owned lands constitute 60.4% (37,590 acres) of the area; publicly owned
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39.6% (21;,570)’. Public lands are administered by the U, S. Forest
Service, Bureau of Land Management and the State of Montana. ZLand owner-
ship is shown on Figure 1.

Gieseker et al (22, EEE') describes the climate for the area as
semiarid, ",.. characterized by moderately low rainfall, -great extremes
in summer and winter temperatufe, many supny‘dayé and relativelyhlow
humidity?. The average anmual precipitation at Flat Willow (U. S.
Department of Gommerce weather station) approximately five milés.south,
is 12°éh inches. The mean average anmual tempgrature is Lhe9° F. Temper-
ature extremes in 1953 were 107° F. in July and -7° F. in January.

The characteristic physiographic features are sharply rolling up-

“land plains, shale slopes and bottomlands (Fig. 24). The latter two

occur where erosion has dissected the upland plain. McDonald, Elk and
Yellow Water Creeké flow through the area. The soils have deveioped over
Cretaceous shales of thg Colorado Formation (Andrews et g},'l9hh). Up-
land soils range from heavy clays to-shaley clay loams. Shale élopes

have soils ranging from fine Shale loams to coarse shale gravels. Bottom—
lands range from silty clays to clay loams. Varying degreeslof alkali

are present.

Vegetative Types
Rangeland and cropland comprise appfoximately 9590%-(59,039 acres)
and 5.0% (3,121 abres) of the aréa respectively. Seven rangeland types
and two agricultural croplands were recognized as being availatle to-

antelope.




Pig. 1. Pan showing the interspension of private and public land on the study-
area (from U. £. Forest Service land ownership records).



Rangeland fypes

Sagebrush-grassland

This type occupied the major portion of the study area. Recognition

was afforded by the dominant aspect of Big Sagebrush (Artemisia fri;,

dentata) (Fig. 2B). Western Wheatgrass (Apropyron smithii?, Bluebunch

Wheatgrass (Agropyron spicatum) and.Blue Grama-(Bouteloua.gracilis) were

ﬁhe principal grasses. Among these grasses various degrees of associ-
ation occurred, but the dominance of one species, or another, appeared to‘
characterize important differences in the type. Erosion cuts and de-
byessions in the upland plain favored a Big Sagebrush-Western Wheatgrass
association (Fig. 2C). ‘The Big Sagebrush-Bluebunch Wheatgrass associ-
atién (Fig. 2D) was characteristic of the shaley clay loams oﬁ the up~
lands within the morthwest two-thirds of the area. In this area the
abundance of Blue Grama appeared to be influenced by 1ivestock grazing;
€egs+, ridge tops (Fig. 34) and éreas'around stock reservoirs had a dense
Blﬁe,Grama turf. The upland clay loams on the southeastern'third_of the
area favored the Big Sagebrush-Blﬁe Graﬁa association. Bluebunch Wheat-

grass occurred as isolated plants within clumps of Big Sagebrush.

Grassland
This type had limited representation. Recognition was afforded by
the absence of the Big Sagebrush aspect and the presence of certain

grasses. Small patches of native grassland (Western Wheatgrass-Bluegrass,

.Poa sp.) occurred within swales which were never cultivated (Fig. 3B),

but most of the type was confined to abandoned upland fields. Artificial~
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Fig. 3.

Photographsillustrating characteristics of tne study area. A. Big Sagebrush-Blue Grama
association. B. Native grassland (Western Wheatgrass-Bluegrass) in a swale on the upland
plain. C. Extensive Shale Slope type grading from a lIcrv shale ridge. D. Greasewood type

showing luxuriant vegetative growth.

-TlI-
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1y seeded Crested Wheatgrass (Agropyron cristatum) occupied the major

portion of the abandoned sites. Other sites showed varying degrees of
succession toward the Sagebrush-grassland type. On heavy clay soils

invasions by:Big Sagebrush appeared to be retarded. Here, Western Wheat-

grass, Needle-and-thread .(Stipa comata) and Green Needlegrass (Stipa

viridula) were dominant.

.Clay” Stope
~ This was the smallest upland type. Recognition was afforded by the

slope location, the absence of the Big Sagebrush éspect and the exposed
clay soil. This type was confined to the southeastern third of the area
and occurred on isolated west-facing slopes withih Sagebrush-grassland.
Forbs, especially vernal types, were reiatively abuﬁdant° Stemless

Goldenweed (Haploppapus acaulis), Nuttall Goldenweed (Haploppapus nub-

t211i) and Tewis! Wild Flax (Linum lewisi) were some of the character-

istic forbs.

Shale SloEe

This type had limited representation on the northﬁest two=thirds of
the area. Here, it was confined to steep slopes below shale ridges which
"bordered botvtomlands. On the séutheastern third of the aréa the type was
more extensive, occupying gentle slopes which graded towards bottomlands
from low shgle ridges (Fig. 3¢). The Sagebrush—graSSland type frequently
occurred between the Shale Slope and other bottomland types here. Recog-

nition of the type was afforded by the slope location, the absence of the
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Big Sagebrush aspect and the coarse shale soils. The position below
shgle formations and a lower slope transition into other rangeland types

suggested pioneer status. False Lupine (Thermopsis rhombifolia) and Big

Sandgrass (Calamovilfa 1ongifolia) were the characteristic plants.

Greasewood
In size this was a minor type, occurring only in bottomlands contain-
ing the larger streams. Recognition was afforded by the dominant aspect

of Greasewood (Sarcobatus virmiculatus). Associations varied. from

Greasewood-Saltgrass (Distichlis stricta) on limited sites of alkali im=-

ppegnated silty clays to Greasewood4Wéstern Wheatgrass on clay loams. In
close proximity to streams or on sﬁb-irriéated sites the latter associ-
ation acquired dense and luxuriant growth (Fig. 3D). A varied forb and .
deciduous shrub flora were present. The type was commonly adjacent to

alfalfa fields.

Sagebrush-Greasewood

This type was slightly more extensive‘fhan the former. Recognition
was afforded by the dominant aspect of the Big Sagebrush-Greasewood
association. It was confined to bo£tomland flats and gentle slopes be-
tween the Sagebrush;grassland and Greasewood types. On héavy clay soils,
marginal conditions for Big Sagebrush were suggested by its low stature
and less vigorous appearance. Western Wheétgrass was the dominént grass;

”Sparse vegetation and frequent areas of bare soil were characteristic.
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Abandoned Meadow

This_%ype occurred on abéndoned bottomland meadows. Onlyltwo sites
were regbgnized; one within the Greasewood type, the other within the
Sagebrﬁsh;Greasewood type. The former had more‘lnxuriant vegetation and
a greater v?r;éty of forbs and shrubs. In both, forbs appeared to -be
relatiyely’mo;e abundant thaﬁ in the respective adjaqgnt rangeland types.

Western Whedbtgrass was the principal grass.

Agricultural croplands

Alfalfa Fields .

- Alfalfa fields §ccupied about L.3% (2,659 acres) of the aréa. They
were confined to the less alkali impreghéted soils along bottomlands.
Field size varied frém approximately 20 to 350 acres. Ditch systems
intersected the fields fpr irrigation purposes. Alfalfa-densities were
variable between fields and within individual fields. Fields with sparse
alfalfa were primérily one crop hay meadows with Wéstern'Wheatgrass

and/or Timothy (Phleum pratense) supplying most of the forage.. Other

fiéids\produced two crops annually. Either the first or second may be
left for seed~ig.yéérs favbringvproductibn. A11 fields were within four
to five strand baf%edswire and/or woven wire fences. The amounts of |
rangeland enclosed within ﬂhese fénces varied'from narrow fence borders

to more than the alfalfa acreage.

Grain Fields

Small grain fields occupied aboub 0,7% (L62 @qres) 6£~$he areas Al-
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though the area is margiﬁhl for wheat, it comprised the major portien of
the small grain acreage. Fields were confined to the more mature loams
on upland sites and to the better drained soils along bottomlands.
Bottomland fields were generally adjacent to alfalfa. Wheat and summer

fallow were alternated.

USE OF VEGETATIVE TYPES

Antelope numbers, observed with the aid of a binocular and spotting
scope, on the various rangeland types and cfoplands, were recorded along .
regularly established routes from April 6 to September 2h, 1953 and May
23 to October 7, 195L. Routes were systematically covered in a vehicle
after_Mey 1, 1953. All portions of the area were visited at.intervals of
two weeks or less.” The results are shown in Table 1.

Sageﬁrush-graseiahd.received the greatest uee for the entire pefiod
(about L9% of the totalf. Heavy ude is indicated for spring and early
summer;-averaging 6946%. Early July use sharply declined (57»3%)e Fur-
ther declines tﬁrough‘late July, August and September occurred, with
minimm use (22,4%) indicated for the last half of September.s An in-
crease occurred after Octoﬁer“;f
-G;aeslaﬁd receieed minor use, about 5% of the total. A slight in-
crease coincided witﬁ the . July 1-15 dedline for Sagebrush-grasslande

Only very minor use, all before the last half of July, was indicated
for the Clay Slope (0s2% of the total).

Seasonally, only moderate use on Shale Slopes was indicated (about

12% of the total). A marked increase was noted after July 15. More or




Table 1. Total numbeis of antelope observed along routes and the percentages of the total seen
on the various rengeland types and croplands.

Percentages on

- 9'[_

No.~ Percentages on rangeland types ) croplands

Perlods antelope Sagébrush- .Clay Shale Grease-.Sagebrush- Abandoned Alfalfa Grain.

observed grassland Grassland Slope slope wood. oreasewood meadow fields fields
Sprlng : '
L/6-15 571 73.h 5.9 . 2.8 1767, 042
Li/16-28 1068 60.6 Le5 0.2 L5 30.2
5/1-15 1117 6642 hi2 1.3 5.5 1.0 20,9 0.8
5/16-31 925 73.5 5.9 0.2 8.9 L. 5.1 2,2
Surmer ' ' :
6/1-15 783 he5 5.2 7.9 6.5 * 3.8 2.0
6/16-30 1158 7242 7.1 0.1 8.7 7.l 3.2 1.2 0.5
7/1=15 2007 57.3 10.4, 0.9. 8.0 18,0 1.8 2.7 0.8
7/16-31 1757 53.7 1.3 15.8  15.k 1. 2.7 6.5 0.1
8/1~15 1778 39.7 5.6 20.2 22.9 0.4 10.0 1.2
8/16-31  26k5  33.7 5.1 19.1  15.6 049 Ok 225 2.3
Fall )
9/1-15 2297 32.2 2.0 1.6 12.0 2.1 32,1 L.9
9/16-30 1688 22.1 3.9 8.7 11L.7 0.1 . 50.3~ . 2.9
10/1-7 339 38.1 8.8 17.7  10.9 | , _ 23.9 0.6
Total 18,433 L9.1 5.4 0.2 12,2 11.8 5.0 70,3 1.5 1.5
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less comparable intensitied of use continued to Octobér 7, averaging
16.1%.

Seasonél use on Greasewood was aiso moderate (about 12%). Appreci-
able use after June 30 was indicated, with a relatively high péak (22.92)

in thelfirst half_of Ap.gust° A gradual decline to October 7 occurred;

Overall use of Sagebrush-Greasewood was minor (about 54 of the totalls

Relatively high levels in spring coincided with the lower levels of heavy
use on Sagebrush-grassland. A progressive decline occurred through
summer. |

Abandoned Meadows received véry minor use (0.3% of the tbtal). Al
was after July 15»1 - |

‘Alfalfa fields received moderate seasonal use (about 1L% of the
total). Early spring to midsummer use was negligible., After midsummer
alfalfg field use progressively increased, reaching a maximum (50.3%) in

the last half of September. A marked decline occurred‘after October 1.

Grain fields received minor use,'loS% of the total. That which

QQCu?red_was after June 15. Summer use increased through the first half
of September and then declined. The fallow land portion 6f'grain fields
received the grgatest use “during the seasons when this study was con-
ducted. Numbers of antelope seen on grain fields totaled 238 of which
229 (96%) were on fallow land.

Ppssible reasons for the apparent differences in the use of the
various rangeland types and croplands are indicated‘in the following

sections.

ANTELOPE FOOD HABITS
Two methods were used to determine food habits: instances of plant

use ab antelope féeding sites and’ rumen analysis. Eighty-one sites were
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cgfgfqlly'exam%ned during 1953 and: 195h. New use on plants was recorded.
Anuaggugintance_witb differences in the appearance of new and old use was
pbtained by clipping and examining tagged vegeth%ion. Exaﬁinations were
not made if livestock wés.known to have recently used the sité; A rooted

individual: plant stem was considered the unit for recording one instance

of use., A total of 5,616 instances of use on 12 browse speciés, 61 forbs

and the gfasses was recorded (Table 2). .Véfioﬁégﬁgdifications of plant
use observations to determine big game fopd ha?its have been employed 5y
Rouse (1941), Buechner (1950), Brazda (i9535§'%éﬁnders (195L) and others.
.. .. Collections of 26 ahtelope for rumen samples-were made on or adjacent
@o.thé study area from Ma:ch 3, 1953 to March 10, 195h. Oné was collected
on September 28, 1952. Quart rumen samples were preserved in 10% formalin
for 15boratory exgmination,. In the 1aboratory; samples were washed with
water on consecutive 3 mm and 2 mm mesh screens. The fraction retained

on the'3 mm screen was placed in a pan contdining water. Various plants’
were segregated. Tdentifications to family, genus or species were
accomplished by comparisons with reference plant collections. Volumes

to the nearest 0.5 cc, by water displacement, and air-dried'wéighté té
0,01 gram were obtained.for the segregated plant items on the 3 mm screen
and the unidentified material on the 2 mm screen. Items lees ﬁhgn.OoS ce
were considered traces. After washing, the material on both screens
totaled 5,04l cc. That on the 3 mr screen was approximately 2Li% of the

total. About 88% was identifiable (Table 2).




Table 2. Antelope food habits as determined by the analyses of 27 rumen

feeding sites. T = trace (less than 0.5 cc.).

SnHng
Cbeerved Observed
Plants Instancee Six rumen Instoices
of use samples of use
Ho. % % Vol. % Wt. Mo. %
Artemisia tridentata 326 38.6 $15 $75 11» O
Artemisia friglda 2 2.8 13.1» 12.1 &» 1.5
Artemisia cana 31 3.7 26 0.7
(AurysothainBis nsuseosns 2 0.2 3.7 25 5 1.6
Rosa arkansana 39 It.6 0.2 0.5 1 12.9
Symphorlcarpos occldentails 60 1.7
Sarcobatus vermTculatna m» 1.7 23 0.6
AirlpleiE- Confertlfolla 1.1» 1.9
Junlperue horlzontaila 0.6 1.2
ntia fragillg T T
ponderosa

Apocyrmm cannaklum
Rirotla lanata 15 1.8
Sallx sp.
Rhus trilobate 18 0.5
ChrysoDiamnus vlseldlIflorus 1 0.3
Shepherdla'argentea 2 0.1
Outiarresla sarothrae |
Browse totals $3.1» 70.8 757 20.3
Medicare satlva
Traropogoo dubius M 1.1
Artemisia ludovliclana I».1 2.8 792 22.0
Ticia sparslfolia | 0.1 2.9 25 U 1.1
Comandra pallida 0.1* 01* 3 0.9
Lomatlum foeniculacemn ™3 5.1 10.7 6.5
Allium textile m» 1.7 0.1* 0.3
Besseya elnsrea 0.8 0.%$
Aater epp. 6 0.7 226 6.3

BE

Seven rumen

samples
%Vol. %Wt
2.5 2.2
0.7 0.6
0.1» 0.3
10.2 9.1
105 12.3
8.2 8.8
0.1 0.1
T T
32.6 33.1»
0.3 0.$
6.8 5.3
29.U 313
1.8 2.3
0.1 0.2
5.9 3.7

Observed
instances
of use

Ho. %
| 0.1
17 1.1»
3 0.3

6 0.5
63 $.3
| 0.1
7.7

522 UU.3
18 1.5
3 0.3
95 8.0

Eight rumen
samples
%Vol. %’vt.
2.9 3.1
115 11.6
129 1L.2
1*.3 5.1»
1.1 1.7
17.7 16.9
T T
$0.1,  $2.9
28.8 23.2
Htl 157
1.0 1.0

samples and 5,616 instances of plant use at antelope

Six rumen
samples

* Vol. %Wt.
35.6 36.3
D 30.9
23.1 25.6
3.0 3.0
0.6 0.8
0.6 0.7
0.9 0.6
T T
98.2 979
T T
0.3 0.2
T T



Table 2 (Continued)

Plants

Solidago spp.
Penstemon albidus
Sphaeralcea coccinea
Fetalostemon spp.
Bahia oppositifolia
Psoralea tenuiflora
Haplopappus nuttallii
Taraxacum sp.

Linum rigidum
Conringia orientalis
Ruraex sp.

Polygonum spp.
Potentila gracilis
Astragalus agrestis
Helianthus sp.
Astragalus gilviflorus
Glycyrrhiza lepidota
Trifolium sp.
Hymencncys acaulus
Achillea lanullosa
Thelasperma gracile
Gaura coccinea
Liatris punctata
Arenaria hookeri
Astragalus missouriensis
Verbena bracteata
Ratibida columnaris
Plantago spinulosa
Melilotis alfca
Eriogcnum multiceps

Spring Summer
Observed Observed
instances Six rumen instances Seven rumen
of use samples of use samples
No. %  %Vol« %-ftt No. % %Yol %:ft
] 1.3 186 5.2 0.7 0.6
16 0.1) 26 2.0
| 0.1 2 01 5.2 3.6
207 6.9 29 3.6
I 1.3 1.2
17 0.5 2.5 3.0
19 23 7 0.2 2.0 25
2 0.1 0.1 0.1
0.6 0.6
0.1 0.2
50 1.b» 1.5 1.3
3 0.1 1.0 1.1)
0.l 0.6
mr 3.9 03 0.2
10 0.3 0.5 0.1
3 o0.h T T
27 6.8
10 0.3
25 3.0 T T 60 1.7 T T
T T 2) 0.7 T T
9 1.1 T T | T T
7 0.2 T T
2 0.1 T T
| 0.1 T T
| T T
T T
5 0.1
%) 7.3
15 1.8 22 0.6

Fall
Observed
instances Eight rumen
of use samples
Po. % %Vol. %' ft.
16 1. 1.6 2.0
67 5.7 01 0.3
D 0.3
T T
7 0.6 T T
0.6 0.8
57 1.8 T T
| 0.1 T T
11 0.9 0.8 1.2
76 6.5
0.3 0.5
2 0.2 0.8 0.8
T T
T T
3 0.3 T T
T T
18 15
D 03
2 0.2 T T
T T
112 95 T T
T T

Winter

Six rumen

samples
%yO0i. %yijt.



Table 2 (Continued)

Observed
Plants Instances Six rumen
of use samples

> % %Vol. %Wt.

Descurainia sp.
Astragalus striatus
Bilox hoocfi
Muslneon divarlcatum
Penstemon nitldas
MIlcroserTs nutans
toaplopappus acaulis
Lactuoa ecarlola
krlogonum flavum
Artemisia canadensis
Astagalus flsxuosus
Psoralea"argophylla
Arlgeron pumiius
Chrysopsls villoaa
Balsola TSIT
IrInjelia equarrosa

-~ oo
o000
U1 000 W

Erigeron caespitosue
Astragalus blsulcatus
Sonchus arvensia
Haploppapus splnulosua
Aeroeeris cuspidate
Atriplex argentsa

Unidentified Pbrbe 1J1 1.0
Forb totals 21.6 20.7 lil.O
Lichen T T
Carex filifolia T T

Triticua aestivua

Grass totals 211 25.0 8.3 IOl

Instances
of use
No. %
330 9.2
17 0.5
9 03
7 0.2
7 0.2
6 0.2
5 0.1
U 0.1
i 0.1
i o1
|3 0.1

0.1

79.5

0.1

Seven rumen

samples
%Vol. %Wt
66.0 61*3
LIt 2.1

instances

of use

No.

%

6 05

0.3

CONOO
ww o pw

915

0.6

mgnx rumen
samples

%Vol. %Wt
T T
181 1*56
1.2 11

Winter

Six rumen
samples
%Vol. %Wt

15

1.9

T¢-
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Spring (March, April, May}
Six rumen saﬁples (2 for each month) were analyzed. Three were from
animals collected on Sagebrush-grassland; two from Sagebrush-CGreasewood
and the other from Grassland. Six browse species constituted 70.8% by
vo;u@e_and_75¢7% by weight of the rumen samples. Big Sagebrush and

Fringed Sage (Artemisia frigida) were the major items, amounting to 64.9%

by volume and 69.6% by weight. Forbs made up 20.7% by volume and 1l.0%

by weight. Ten species were identified. Lomatium CE: foeniculaceun) was

_the most important (10.7% vol., 6.5% wt.). Grass constituted 8.3% by

volume and 10.L4% by weight.

Important monﬁhly differences were obscured by seasonal analyses
(Fig. ;). Although browse easily ranked first for the entire season,
forbs were first in May 61.7% vol., 53.9% whbe). Only two forbs (one as
a'tracey were present in the four March and April samples. The samples
for April contained the greatest amount of grass (11.7% vol., 13.8% wt.);
for March the least (L2, L.3). Percentages for May were 6.9 and 12.0.

A total of 8L, instances of plant use was recorded at 33 feeding
sites as follows: Sagebrush-grassland--288 observed instances of use, 17

sites; Grassland—162, 23 Clay Slope—117, 5; Shale Slope—T72, 53 Sage-

‘brush-Greasewood——205, li. Browse received the greatest use (53.L4% of all

observations). Seven species were represented, but Big Sagebrush was by
far the most iﬁportant (38.,6%). Grass use was 25.0% and forbs 21.6%.
The latter was represented by 17 species. Lomatiumf received about one-

fourth of the forb use. \
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Fig. U.

BROWSE O FORBS ”" GRASS

Forage class use by months as indicated by volume percentages of antelope rumen samples.



Important differences in forage class use were noted:for the differ-
gnt vegetative types.. Browée was most important on the Sagebrush—grass~
land (9L.6%), Shale Slope (69.L%) and Sagebrush-Greasewood (57.9%) Types.

Big Sagebrush was the most important species on each type; 75.3%, L5.8%

an@ 36;Q%ir¢spectively. Rose (Rosa arkasana, 22.2%) was important on the
Sﬁa}g Slope; Silver Saggbrush (Artemisia cana, 1501%) oﬁ Sagebrush-
Greasewood. Browse ﬁée on Grassland was only 1.2%; on the.01ay_81ope
ook,

Grass ranked first only on the Grassland Type, 96.9%. Use on other
types was: Sagebrush-grassland 2.hL%, Clay Slope 6.0%, Shale élope 15.3%
and Sagebrush-Greasewood 1l.1%. .

Forbs received the greatest use on the Clay Slope BBGQ%. Stemless
éqldngeed,“Nuttall Goldenweed and Eriogontm (@1 multiceps) were important
(combined usage SOoh%}o Forb use on the other types was: Sagebrush-

grassland 2,8% (Phlox hoodii); Grassland 1.8%; Shale Slope 15.3% (Missouri

Goldenrod, Solidago missouriensis); and Sagebrush-Greasewood 27.8%

(Lomatium 21.0%).

\

Summer (June, July, August)
Seven rumen-sambles (2 each for June and Jqu, 3 for August) were
analyzed. Five weré from snimals. collected on Sagebfﬁsh—grassiand; one
fron the Shale Slope and one froﬁ the Greasewood Type. One of the Sage-
brush4érassland collections was made after the animgl was observed to use
the other two types. Seven browse species cpnstitgfgd-32@6%_by volume

and 33.L4% Ey'weight of the rumen samples. Rose, Rabbitbrush {(Chryso-
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thamnﬁs nauseosusj and Snowberry (Symphoricarpos occidentalis) wére im«

portant amountlng to 28.9% by volume and 30.2% by weight. Forbs repre-
sented 66 0% by volume and 6li.3% by weight, Twenty-nine species were

identified. Cudweed Sagewort (Artemisia 1udoviciana)} was important (29.L,%

vole, 31¢3% wt.)}, exceeaing dll other food items. Grass constituted 1.L%
by volume and 2.1% by weight. .

_Monthly;diffErences obscuredfby:ééaSQﬁal analyses are shown in
Figure li. Although fofbs.rahkéa‘first fér the éeaéon, June browse per-
centages (50,2% vol., 53.§% wte) slightly~ei§eeded %hose for forbs. Roée,
Rabbltbrush and Big Sagebrush were 1mportant amcuntlng to 17.2% by volume
and L9. 67 by weight. The important forbs were Aster (ggﬁgg sp.y (23.3%
vole, 15:4% wto) and Cudweed Sagewort (16.0, 16.L). The July samples
contained the gréatest amount of forbs (90.1% vol., 85.4% wh.). Meadow -

Salsify (Tragopogon dubius, 21.5% vole, 17.3% wh.), Cudweed'sagewofﬁ

(194, 21.0) and GLobemallow (Sphaeralcea coceinia, 17.9, 13.1) were im-
portant. Forbs also ranked first for the August samples, 5008% by volume
and 62.7% by weight. Cudweed Sagewort (hbg9% vole, U1.7% wh.) was the
predominant food item. Important browse species were Snowberry, Rabbit-
brush and Rose, amounting to 36.5% by volume and 35.1% by weight.

A total of 3,59l instances of plaﬁt use was recorded at 38 feeding
sites as follows: Sagebrush-grassland-~1,380 observed instances of use,
21 sites; Grassland—92, 3; Shale Slope—853, 93 Greasewood—1,057, L
Abandoned Meadow-—212, 1. Forbs received the greatest use, 79.5% of all

observations. Forty-one species were represented. OCudweed Szagewort was
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the most important, 22.0%. Browse use was 20,3%; grass Oelza The former
was represented by 12 species. Rose was the most important, receiving
over half of the use for browse.

:Simildr forage class use was noted for the different vegetative
@ypgs. Forbs were'predominant for all types as follows: Sagebrush-
grassland—81.8% of the'use, Grassland—98.9%, Shale Sldpe%—79f7%,
Greasewood-—?Soj%'and Abandoned Meadow-?IQB%. Cudweed Sagewortxwas the
major food item used on the Shale Slope (53»3%) and Abandoned Meadow
(25.0%) and was important on all other types except Grassland. On Grass=~

land Stemless Actinea (Hymenoxys acaulis, 50.5%) and Sweetclover (Meli-

lotus alba, L5.6%)} were the most frequently used. Importent forbs, other
than Cudweed Sagewort, on Sagebrush-grassland were Sweetclover (195k.

only), Purple Milkvetch (Astragalus agrestis}, and Prairieclover (Petal-

ostemon purpureum) on the Shale Slope, Aster and Mlssourl Goldenrod; on

Greasewood, Prlckly Lettuce (Lactuca scarlola) and Wild Licorice

(Glycyrrhlza lepldota), on the Abandoned Meadoiw, Aster (4: commutatus).

Rose was the principal browse on the Sagebrush—grassland Shale Slope and
Greasewood Types; 8.0%, 13. 3% and 21.3% respectlvelyq On the Abandoned
Meadow, Rose use (7.5%) ranked second to Snowberry (17.L8). - o

‘Grass use was detected at oniy one site (Sagebrush-grassland) during

the summer season.

Fall (September, Ogtgber, Novenber)
Eight rumen samples (3 each for Jeptember and October, 2 for Nov-

ember} were analyzed. Four were from enimals collected on- Sagebrush-
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grassland; four from alfélfa fields. Six browse species constituted
50.4% by volume and 52.9% by weight of the samples. Snowberry, Fringed .
Sage and §i}vgf Sagebrush were important, represehting h2.1%~5y volume and

L2.7% by weight. Forbs were L8.LZ by volume and L5.6% by weight. Twenty-

_ four species were represented. Alfalfa (Medicago sativa) (28.8%_y01,,

23.2% wt.) and Cudweed Sagewort (1L.1% vol., 15.7% wh.) were by far the
most'important. Grass constituted 1¢é% by volume and 1.L4% by weight.

Seasonal analyses obscured importént forage class differenées with
respect to months (Fig° L). Browse ranked first for the season, but
forbs were first (ghaé% vole, 62.6% wt.) in September and about equal
(50.1% vole, 19.1% wt.) to browse in October. In November, Browse ranked
first by far (90.1% g& volume and 90.6% by weight).

Ihdiyidual rumen samples show important differences in the use of
food items, especlally alfalfa. This forb was the major food item for
Sggtember_2h and 27_and October 8 apd 26 rumen sampleg. Three Were'from'
animals collected on alfalfa fields; one from Sagebrugh—grasslagd located
about one quérter mile from an alfalfa field. Alfalfa vplumeg and air-
d{iedlwgights for tbese.samp}es werg as follows;_é2.l%,~52a2%; 62¢5%,
57.5%; 55.1%, 56,2%; énd 70.9%, 63.0%., Browse species, espeéially
Frinéed Sagé, Snowﬁerry and Résg, made up most of the remainingﬂsample
percenbages.

September 11 and October 10 samples, from animals collected on Sage-~
brush-grassland, eaéh had-a browse species as a major food item. TFor the

former, Fringed Sage (L0,6% vol., 33.2% wt.) was the major item, but five




. =28~
forbs represented 52.5% by volume and 5701% by weight. Cudweed Sagewort
and Missouri Goldenrod were most important. For October, Snowberr&, a
browse species, was the major food item (53.4% by volume and 1,8.0% by
weight). A1l browse constituted 67.6% by volﬁme and 6l1.6% by weiéht, but‘
Cudweed Sagewort, a forb, ranked as.fhe second most .important item (30.7%
vole, 3302% wt.). _ R

The November 16 sample was from an animal collected on an alfalfa

field. Browse was, the predomlnant food, 79 2% by volume and 80, 6% by

welghta Silver Sagebrush (L1 5% vol., LoLi% wt. ) and Big Sagebrush
(2077% vole, 21.7% wha) ranked first and second as food items. Alfalfa
(180?%;v01., 16.8% wt.) ranked as the third most important item. Two
other forbs occurred as traces.

The November 30 sample waé from an animal collected on Sagebrush-
grassland. Silver Sagebrush (82.1% vol., 78.6% wt.) and Fringed‘Sage
(16.L% vol., 19.5% wt.), both browse species, were the predominant foods.,
Grass constituted the rémaining 1.5% by volume and i,9% by weight.

The data ffom recorded plant use are limited to September and repre-
sent only the early fall seéson. A total of 1, 178 instances of use was
recorded at 1l sites as follows: Sagebrush—grassland-—S?? instances of
use, 6 sites; Grassland—78, 1; Shale Slope—291, 53 Fallow land—237, 2.
Forbs received the greatest use, 91.,5% of the total. Twenty-six species
were represented. Cudweed Sagewort (Lli.3%) was by far yhe qost frequently

used. Browse constituted 7.7%. Rose (5.3%) was the most important.

‘Grass use was not detected.
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_Similar forage c¢lass use occurred on the different vegetative types.
Forbs were gsed preéominaﬁ%ly on all types as follows: Sagebrush-grass-
land—86.6%; Grassland-=100,0%; Shale Slope——9§»5%; Fallow land=-99.6%.
Cudweed Sagewort was major food item used on Sagebrush-grassland and the
Shale Slope, 56.8% and 67.7% respectively. Sweetclover (71.8%) received

the greatest use on Grassland and was important (23.6%) on Fallow land.

On the latter type other important forbs were Sunflower (Helianthus sp.,

32.1%), Dandelion (Taraxacum sp., 21.1%) and Sowthistle (Sonchus arvensis;

13.9%}.

Winter (December, January, February)

Six rumen samples (2 for December, 1 for January and 3 for February)
were analyzeda. Five were from animals collected on Sagébrush—grassland;
one from Sagebrush-Greaéewood. Seven browse species.constituféd 98.2% by
volume and 97.9% by wéight of the samples. Big Sagebrush; Fringed Sage
and Silver Sagebrush were the major fdod ftéms, amounting to 93.1% by
volume and 92.8% by.weight. One forb (Meadow Salsify) made up 0.3% by
volume and 0.2% by weight. Grass represented 1.5% by volume and 1.9% by
weight. . '

Browse ranked first for all months (Fig. li) as follows: December—
91.8% by volume and 97.5% by weight; January-—98¢h%; 98.8%; Februafy-«
98.2%, 97.6%. Big Sagebrﬁsh, Fringed Sage and Silver Sagebrush were the
three major'food itéms for the Decembef and February samples. Either
Fringed Sage or Big Sagebrush ranked as the majof food item for the‘

individual samples. The January samplg, from Sagebrush-Greasewood, had
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Silver Sagebrush (8l4.L% vol., 85.4% wt.), Fringed Sage (4.7, 5.3) and
Rabbitbrush (301, 3.1) as the three major food items. Grass occurred as

a trace.

Yearlong

The rumen samples from all seasons were averaged. Twelve browse’
species amounted to 5646% by volume and 60.L4% by weight. Forty-seven
forb species made up 10.6% by volume and 36.1% by weight. The\grasses>
constituted 2.8% by volume and 3.5% by weight.

These data suggest the following general food habits for antelope on
the study area. ' |

| Through late fall, winter ‘and the first two months of spring browse

species, especially Big Ségebrush, Fringed Sage and Silver Sage, were
the predominant food. Forbs were minor. Grass was a minor food at all
times, but relatively greater utilization occurred during'spring; Vernal
forbs were important as foodlduring late spring. They were obtained
primarily from the Clay Slope, Shale Slope and Sagebrush-Greasewood TypéSu‘

ﬁuring summef, forbs were the predominant food and the major claés
of forage utilized on the various vegetative types. Certain browse
species, Rosé, Rabbitbrush and'Spowberry,lwere important. A variety of
forb specieé were utilized, but few in any quantity. Cudweed Sagewort
was one of the most importanf forbs.

fhrough the first two months of fall fofbs, principally Cudweed Sage-
wort, were still the predominant food. Antelope using alfalfa fields

utilized Alfalfa as their major food. The same browse species utilized
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in summer ﬁere important as éecondary items. Antelope using rangeland
vegetation exclusively, utilized either browse or forbs as their pre-
domipant'fooda Fringed Sage or Snowberry wefe important as major food
items. Qudweed Sagewort WAS an important secondary item. |

Differences between the data from recorded piant use and.rumen
analyses are apparent. Two forbs, Sweetclover and Prickly Lettuce, were
indicated important by the former.technique, but not by the latter. This
was attributed to differences in availability. About 75% of the total
use én Sweetclover was recorded in 195l when this forb was more abundant
'than in 1953. Prickly Lettuce had extremely limited distribution on the
area. About 98% of the use on tﬁis plant was recorded from one site
along an irrigation ditch. i o

Browse was indicated t0 have been of‘Ieés~importance by plant use
data. Norris (194,3) concluded, from his identifications of dry material
in sfomach sémples, that coarse-textured plants were digested at a slower
rate, causing this type of forage to be given undue weight as a food by
- the analysis technique. - While the technique uséd in this study involved

the identification of plant parts before drying, the possibility of

differential digestion giving undue weight to browse species can not be

discounted. More obviously, the differences between the results from the.

two methods used in this study were attributed to incomplete sampling of
feeding sites and recording use on rooted stems. Sparsely vegetated
sites favored detecting use by direct observations or following antelope

tracks. The greater abundance of forbs on these sites may have resulted

e e
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in their being given undue weight as food. As compared to forbs, a more
satisfactory measure of browse consumption would probably have been
accomplished by recording use of leaders, since_consideréblé numbers on a
single rooted stem were invariably used.
‘ Thelimportance of browse as an‘antelope food has been reported by
Couey (1946), Buck (1947}, Einarson (19L8), Ferrel and Leach (1952) and
Maspn_(l952). Buechner (92: giE}) found that forbs were the most im-

portant food in Texas.

s

USE OF ALFALFA FIELDS

i Fields Used

Thirteen alfalfa fields were wiﬁhin portions of the study area fre-
quented by antelope, burihg 1953 and 195), two fields were ogéérved regu-
larly, mornings and evenings, to determine antelope use. The others were
observgd és they were encountered along routes (discussed earlier). A
total of 1,705 field observations was recorded.

Antelope were not observed (625 observations) on 5 of the 13 fields.
A1l five were fenced, One, apart from inhabited ranch bﬁildihgs, was
within a fence composed of five strand barbed-wire or woven wire. Range-
land within the fenced area was about equal to the alfalfa acreage. The
fences of the others were either four or five strand barbed-wire. These
fields were immediately adjacent to inhabited ranch buildings. Eneclosed
rangeland was confined to the fence borders for all:four fields,

On the eight fields observed to have been'uéed, 2,937 antelope were

recorded for 236 of 1,080 field observations. For both years relatively
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greater use was indicated for the same four fields (Nos. 1-h).4 Numbers
ofﬂgpservatigns_and_average numbers of antelope per observation follow:
Field No. 1—309, 3.5; Field No; 2—283, 3.bi; Field Noo 3—T7h, Leh; Field
No. L—79, L.h. TField size ranged from 70,5 to 350 acres. A five strand
barbed—wire fence enclosed Field No. 2. Antelope were observed to enter
and leave this field bj crawling ﬁnder the bottom wire at a gate and/or
where the fence passed over four erosion cuts. Measurements from the
ground to the bottom wire at the gate gave a maximup height of 17 inches;
at__the erosion cuts 20, 21.5, 16 and 19 inches.’ Along the same fence 19
max1mum height measurements (ground to bottom wire) between posts aver-
aged 13 1nches (11 to 16} Four strand barbed-w1re fences enclosed the
other three fields. Antelope experienced little difficulty in crawling
under these fences. Upon entering or 1eating the fields they habitually
used the same places along the fence. Maximum ground to bottom wire
_ measurements between Ls posts (Field Noe L) averaged 16 1nches (12.5 to
22). Tro places where well worn antelope-trallsnwent under the fence .
measured 1705 and 18 inches. All four fields ﬁere_apart fﬁoﬁ_inhabited
ranches. Amounts of rangeland included within the fences were apprax1—
mately equal to or greater than’ the alfalfa acreages.

On the other four fields (Nos. 5-8) relatively less antelope use.was
indicated. Numbers of observations and average numbers of antelope'per
observation follow: Field No. 5—108, OeLé Field No. 6—T7h, 0.2; Field
No. 7=—93, 0s2; Field No. 8-—60, 2., These fields ranged from 165 to
233 acres. Only one (No. 5) was observed to have been used both years.

It was enclosed within a four strand barbed-wire fence. The amount of
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rangeland in the enclosure was greater than the alfalfa acreage. This
ﬁ;elq Wag_adjacent to an inhabited ranch. ¥Field Nos. é and 7 were used
in 1953 only. The former had its alfalfa acreage enclosed within four
and fivg strand barbed-wiré fences and wés apart from inhabited buildings.
@np;oged rangeland was confined to fence b?rde£52 "When not utilizing
alfalfa, antelope inhabited an adjacent raﬁééland bastqre. This pasture
was aiongside a well traveled road. In ;95h\%he-pasture\was used by
sheep. Field Nq. 7 was enclosed within four stféﬁds of béfﬁed-wire prior
,po m;d-summer 1953. At this time a section of woven 'wire was\;iaced
around the western end of the field. The remainder ofothe fence waé .
. converted to five strands by the addition bf_a bottoﬁ:wire.y The rancher
owning ﬁhe field reported that antélope use during 1951 and %952 had been‘
hggyyg Wi@h‘gpout 6Q ahd 100 head involved for the two yeérs.régpéctively.
Subsequent observations after the fence improvement‘in 1953'6l2) %nd 38
observations in 195k indicated that the field was no longer used. This
field was apart from inhabited ranch buildings. The amoﬁnt—of enclosed
rangelaﬁd was greater than the alfalfa acreage. .

Field No. 8 was used during 195h only. In 1953 access was apparent-
1y prevented by a woven wire fence along the west boundary. In 1951
antelope were observed to crawl under a four strand barbed-wire fence
where it joined the woven wire on the southwest corner of the field.
This field was épart from inhabited ranch buildings. Enclosed rahgeland

was confined to fence borders. After utilizing the fleld, antelope were

observed to habitually return to rangeland outside the fence.
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The data sugéééte& that glfalfa fields located in the immediate prox-
;miﬁy_qf_inhabited ranéﬂes were less subject to antelope use. This could
pame'§een due to disturbances resulting from human activity. Fields dpart.
from inhabited ranchés, with considerable amounts of rangeland enclosed
wi?hin‘the fence, were subjected to the'greatest use, Fields similarly
located, but having rangeland confined to.fence borders, received rela-
t;Ye}y }953 use. Th§s suggests that antelope preferred undisturbed situ-
aﬁions_where both alfalfa and_apprec%able_ampunts of rangelahd weré readi-
1y available within the same fence. Use of fields where rangeland within
the fence was limited was possibly curtailed by the necessity of frequently
crawling under a fence to have access.to both alfalfa and raﬁgeland.
Apparently rangeland is essential to the'pronghorn. This.was'éuégested‘by
the food habits study. BEven antelope collected from alfalfa fields had
consumed substantial ahounts of rangeland blants. 'Fhrthérmb;é, antelope
uﬁiggmaifalfa fields were noted to habitually bed on hdjaéént rangeland.
Exceptions to this were noted. An adult male waé‘obséfﬁéa to prevent a
group of females and fawns from leaving a:fieléqlfordiﬁg them to bed in
the alfalfa. Other exceptions occurred only wherg adjécént fallow land or
sparéely vegetated areas within the field were availéﬁie. This suggests
“that qntelopé have an aversion to bedding in deése vegetation. |

Fencé"characteristics in some instances unaéubﬁedly determined
whethef an alfalfa field was used. Access to seven of the eight fields
used was by crawling under the bottom wire of four strand barbed-wire

fences. Access to the other was uﬁder‘the bottom wire of a five strand
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barbed—wire fence either at a gate or at one of four erosion cuts. Fences
composed of sections of ﬁoven wire and five strand barbed-wire were appar-
ently responsible for the non-use of two fields. Both were apart from in-
@abited ranches and had large amounts of rangeland enclosed within the
fgnce.,'The rancher who owned one of the fields reported that antelope.
had been excluded from the field since 1948 when the fence was conétructed.
QSe_on the ofher had been heavy prior to converting its four strand fence
to five strands by gdding a bottom wire (a section of woveﬁ wire was also
added). Antelope ceased tb use this field after fence modification.

Intelope were not observed to gain access to any field at a point
protected by woven wire. Buechner (gg. EEE') considered sheep-proof
fences (woven Wire) effective barriers to antelope in Texas. He also ob— 
served that antelope‘readily crawled under four or five strand fences on
cattle range. On'this‘study area five strand fenceé Wefg appé?éntly
effective barriers except at points where unusual clearance waslpermiﬁted;
€.g., erosion cuts and gates. Seven ground to bottom wire measureﬁents at
places along five strand fences observed to "stop" anteloée averaged 9,5
inches (7 to 11). Four strand fences were aﬁparently‘ineffectiﬁe barrigr&
Only one antelope, a large adult male, was observed to have been "stopped"
along a four strand fence. Ground to bettom wire measurements at the two
places were 16 and 15.5 inches. Fourteen measurements along four strand
fences Where antelope were observed to crawl under averaged 17 inches

(1Ls5 to 23.5).
The chest depths (brisket to top of the shoulders) of 55 antelope
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were measured'in_October 195l at a checking station. Twenty fawns aver-
aged 11 inches (9.5 to 12.75); Ll adults and yearlings 13 inches (11925 to
1L.5).

iny one antelope, an adult male, was observed to jump fences. Seven
observations were recordeq; 'Ground to top wire measurements at four
points of jumping were L2, Lh, L5 énd‘hé inches. Rouse (195L) reported
that "many Qf_the antelope in southern Carter County, Montana, have
learned to jump fences up to L5 inches in height". He reported that adult
antelope commonly jumped fences to utilize alfalfa fields, One of the
alfalfa fields, reported as not being used by antelope in ﬁhat area, had a
35 inch high woven wire fence topped with three strands of barbed-wire
§paqed“6‘inches apart. Buechner.(ég» gig.) cited Fisher and others for
records of antelope jumping fences in Texas. He concluded from his study
that, "Most antelope seem unaware of their ability to jump for they often

die of starvation on severely overgrazed sheep ranges rather than jump

sheep~proof fences."

Numbetrs Using Fields
The‘ﬁailﬁuﬁ sizé of antelope groups observed on each of the alfalfa
fields used suggested the numbers of animals involved in depreaation. The
maximum size of groups and the dateé they;were observed on the seven fields
used in 1953 were as follows: Field No. 1—33, September 8, 13; Field No.
2—22, October 22, 23; Field No, 3—=lL1, Sepfember 11; Field No. L--22,
Mugust 303 Field No. 5--8, August 13; Field No. 6=1l, August 283 Field

No. 7—11, August 13. For the six fields used in 195l similar data were
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as follows: Field Nos. 1—35, September 30; Field No, 2—16, September 30,. .
October 1, li, 5; Field No. 3—35, September 73 Field No. L~-}0, September
63 Field No. 5—9, August 9, September 30; Field No. 8—3lL, September 1l,

17. Tagged animals (see section on movements) and composition counts in-

. dicated that Fields No. 3 and 8 were uséd by the same antelope, Other

fields_were observed to have been used by distinct antelope groups.

] These data suggést that approximately 151 antelope were involved in
alfalfa field d'epredati'on after midsummer 1953, 135 in 195L. These fig-
ures represent 39% and 31% of the 1953 and 1954 summer populations re-

spectively.

Differences in Numbers Using Fields and Intensities of Field Use
Seasonal and ‘inseasén differences in the numbers of antelope utilizing
alfalfa fields and the intensities of field use were illustrated by data

from regular observations of Field Nos. 1 and 2 during 1953 and 195k

I(Tgplenjj. An_indication of the mumbers utilizing fields was the average

group size. Different intensities of use were indicated by average mmbers
per observation.

Mntelope were nét observed on the fields during.April. From May to
August relatively few (average group size };.0) utilized the fields. In-
tensities of use were low, averaging less than 0,5 antelope per observa-
tion. TLow intensities (1l.L) were still indjgated for the first half of
Mugust, but numbers utilizing the fields had-gpparep@ly increased (11.0).
A slight increase in numbers (12.5) utilizing;fieids and a marked increase

in the intensity of use (7.4} ocecurred dq;ing'the last half of #ugust.
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Table 3. Seasonal differences in numbers of antelope utilizing alfalfa
fields and intensities of field use as indicated by the size
of antelope groups and numbers per observation.

. . . Av. No.
Total No. DNo. observ. No. of antelope
Period =~ obser- antelope antelope per ob-~ - Ave. group
A vations seen observed .servation ' size

1st half fpr. 17 0
ond half Aprs 22 0
1st half May 1,0 T2 6 0.2 3.0(1-5)
ond half May 34 3 19 0.6 6.3(L-10
'1st half June 38 10 16 0.l 1.6(1—5)
ond half June 72 L 6 0.1 1.5(1-2)
1st half 3u1y 61 7 35 . 0.6 : 5.0(1-10)
ond half July 58 9 59 1.1 6.5(1-10)
1st half Aug.  5b 7 4 Ldi 11.0(7-22)
2nd half Aug. 69 1 . 511 CTh 12,5(1-39)
st half Sept. 66 - 30 . 529 8.0  17.6(13-33)
ond half Sept. 53 35 706 13.3 20.2(15-32)

1st wk. Oct. 11 . 7 7L 667 10.6(1-16)

Totals . 592 155 2,038
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Iﬁtgnsitieg pf use increased (8.05 and greater numbers (17.6) wtilized the
fields during the firs£ half of September. The greatest numbers (20,2)
and the highest_intensities of use (13.3) wé,f_e indicated for the last half
of Sgbtember. After Qctober 1, both the numbers of antelope (10.6)} and

the intensities of field use (6.7} decreased.

Se# and Aée Classes Using Fields

?he sex and age classes involved in depfedation weré détermined in
1953 and 1954, Adult male, yearling male? female and fawn classes were
;ecognized. Belaﬁively small and undeveloped horns &istinguished yearling
males from adult males. The absence of a dark throat patch and small
horns separated females from males. Fawns weré recognized by their small
size. Classifications were made Wiph'a binocular or a spotting scope.
Various associations of the different sex and age classes compfised groups.
A total of‘30 "singles" and 210 groupslwas observed.

The animals recorded as "singles" were as follows: females, 20; adult
males, 95 yearling males, 1. The various associations comprising groups
and the numﬁer of tiﬁes each was observed were as follows; one adult male-
female(s) with or without fawns—1hL6, female(s)—fawn(s)-—BB, two or more
male-female(s) with or without famms—10; two or more femaies—-8; two or
more males--li; two or more fawns—3; one yvearling male-female(s} with or
without fawms—3; one or‘more males-fawn (s)=—3.

‘Through April to September 26 "singlesﬁ (20 feﬁ@les, 6 adult males)
and 100 groups were observed on alfalfa fields; thr@ﬁgh September to

“October 7, li singles (3 adult males, 1 yearling male) and 110 groups.
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Prior to September, 65 of the groups seen 6n fields were one adult male-
?emale(s)_with or without fawms QSSociéﬁioﬁs. Other group.associations |
and the mmber of times each was seen were as follows: female(s);fawn(s)-—
2h, two or more females—=8; two or more fawns—2; two or more males (1
adult, 1 yearling)-female(s) with or without fawns—1. During September
and October; 81 of the groups seen on fields were the one adult male-
female(s) wiﬁh'or ﬁiﬁhoﬂf fawns.aéséciation; 9, two or more females; 9,
two or more males—femgle(s) with p} without fawns; li, two or more males;
3, one yearling male-female(s) with or without fawns; 3, one or more
males-fawn(s); "and l two or more fawns,

The data show that ‘alfalfa flelds Were utlllzed by all sex and age
classes. Fémales, fawns and adult males were the segment of the popu~
lation most involved. The one adult male—female(s) with or without fawns
g§sociation was the prlnclpal group. Prior to September only oneylnstance
of more than one male in a group using fields was recorded. During Sep;
tember and October various associations of males (adult or yearling) with
males, females, females and fawns and fawns ﬁere observed;

The apparent increase in the number of males using alfalfa fields
during September and Octoﬁer was indicated to coincide with the rut (see
later,section} and the brééding Season. Five observations of adult males
dovéring females were recorded. Theldates were September 16, 20, 20, 21
and 22, Ah additional observation for October 1, was reported tq the
writer by R. L. Eng, Montana Fish and Game biologist.

Timited use of alfalfa fields by yearling males and more than one
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adult male in the company of females and fawns was sugéésted. This was
éttributed to certain gdult males apparently being intolerant of other
maies. Adult males agsociated with females or females and fawns were ob-
;eryed to actively pursﬁe yearlings or. other adult males-attémpting to
associatg with the group. This behé%ior was observed on 25 occasions from
May 15 to Oc£obér.§. -A11 months except June were represented. One of the
stgrygtipns was of g‘yearliﬁé-malg attemptiﬁg to expel three other'year—
ling males. Twenty-four were of adult males chasiug yearliﬁg or othé?
adult males. Degrees of intolerance were observed. Two adult males, ‘
?eqqh with female-fawn associates) utilizing the same field, appearedlto
tolerate each other. Both were observed to chase yearling males. One
chased a lone adult male ignored by the other. In two cases, where more
than one adult male habituélly used the.same field, different portions of
the field were utilized. Two males in 1953 and one in 195k were apparent-
1y successful in keeping all other males off the fields they and their
respective female-fawn associates utilized. These data suggested that the
behavior of certain adult males influenced field use by othef malgs
(either as individuals or as groups) and female~fawn groups aséociated

with other adult males.

Movements in Relation to Alfalfa Fields
To obtain information on movements,:observations of marked or other-
wise recognizable iﬁdividuals were reconggdg In 1953 (May 17 to June 6),
26 fawns were located (Fig. 5) by systemgtipally searching aréas where

adult females were seen. They were markedlby attaching plastic markers,
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Fig. Antelope fawn in Sagebrush-grassland
type.

as described by Johnson (19S1), to either the right or left ear with a
metal stock tag. A tag without a marker was placed in the opposite ear.
Sixteen fawns were marked in 19SU (May 26 to May Si). The vegetative
types and the number of fawns located on each were as follows: Sagebrush-
grassland—335 Sagebrush-Greasewood—  Greasewood—2; Grassland—I;
Shale Slope—I. Certain adults were recognizable by horn peculiarities
(9 males) or a physical deformity (I female). A binocular or a spotting
scope was employed to identify marked or recognizable individuals. The
maximum distance a marked animal was identified in 1933 was 332 yards
(paced). A 20-power spotting scope was used. In 193U a marked fawn was

identified at approximately 300 yards (map measure) with a UO-power scope.
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.Most iden?ifications were made abt less than 200 yards.
_ For both years 488.relocations (obserﬁations afte} the initial mark-

ing or_recognition) were recorded. Only LL9 of 31 individuals (21 marked,
10 recognizable), each rgiocated five or more times, weré considered ade-
guate for @ovement analyses. Fifteen of the 21 markea individuals (as
fawns and/or yeaflings) and seven of the ten recognizéble adults were ob-
served to use alfalfa fields. The maximum distance each was seen:from the
field uséd was plobtted on aerial photos. For the others (six marked,
three recognizable) not observed to use fields, the maximam -and minimum
distances each was seen from the nearest alfalfa field was plotted. The
results are shown in Table L. l

The aVeragé riaximum distance the 15 marked individuals (1 as fawns,
1 as ; yearling) were indicated to have moved to or from the fields the& .
used was 2.2 miles (1.3 to 3.8), the 7 recognizable adults 2.5 miles (O.L .
to he6). For the animals not observed to use'fiélds, fhé minimum disfances
the six marked individuals (five as fawns, one aé é yearling) were seen
from alfalfa fields averaged 1.0 miles (0.1 to 2.0), the maximum from
these fields 3.0 miles (1.2 to L.L). The minimmn and maximum distances
for ﬁhe three recognizable adult males (not observed on fields) averaged
1.0 miles (0.5 to 1.7) and 2.1 miles'(lﬁ2 to 3.2) respectively.

The data suggest that on this area the distances that antelope had
to travel was not the deciding factor in pﬁeir use of an alfalfa field.

A11 15 of the marked individuals were indicated to have traveled greater .

distances to or from a field 4han-No. 31'(nct using a field) would have
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Table h The maX1mum.d1stances 22 antelope were seen from the alfalfa
© fields ﬁhey‘used and the maximum and minimum distances 9 (not
_using alfalfa fields) were seen from the nearest fleld

Marked Distances seen from fields
indiv. Date No.. of relocations '(mlles)
Noe marked 1953 . 1951 Minimum Maximum
2(M)s  5/17 21 (6/21-9/23) on No. 1 T 1.7
3(F)#* 5/21  19(7/18-9/23) on No. 1 1.l
L(F)  5/22  5(7/1-7/9) 0.6 of No. 2 2y
S(F)  5/23 22(6/21-9/23) " on No. 1 ' 1.l
6(F} 5/23 18(6/5-9/22) on No. 2 3.0
7(7Y  5/25  5(7/9-9/17) 12(5/23-10/7) 0.1% of No. 2 366
8(M)  5/25  5(7/9-9/1T) 2.0 of No. 2 302 .
9(F) 5/26 15(7/2- 12/26) 13(6/13-10/7) on No. L 3.8%
11(M) 5/27 22(6/18-9/23) on No. 1 1.l
15(M) 5/28  11(6/22-9/18) on No. L 1.5
16(M) 5/28 10(7/20-9/18) 3(6/15-9/16) on No. L " 3,8
18(F)  5/31 19(6/1-9/23) on No, 1 1.5
19(F) 5/31 18(6/5-9/22) on No. 2 3.0
oo(M) 6/2- - 2(8/2-9/L)  5(6/15-9/2) 2.0 of Wo. L holpe
26(M) 6/6  29(6/21-9/23) on No. 1 1.7
31(F)- 5/28 7(7/5-10/5). 0.5 of No. 2 1.2
32(F)  5/28 15(7/L~10/6) on Nos. 3 & 8 242
35(M)  5/29 5(7/L-107/6)-. 1.1 of No. b 3.3
38(M) 5/29 9(7/11-10/6) ofi Nos. 3 & 8 2.5
11 () 5/30 18(6/1-10/L;) on No. 1 2.7
Le(FY  5/31 8(7/4=10/7) on No. L 1.3
Recog. Date
adults first
No. = recog.
1(F)  8/8..  5(8/9-9/19) 12(5/28-9/2) on Nos. 3 & 6 307
2(m) = L/15  5(5/26- 9/17) : on No. L L6
3 7/3 15(7/17=9/2L) - on No. 3 . 049
L) . 7/1k 6(7/15—9/1h) 13(6/25-10/5) 065 of Noo 1 1.2
5(M) 7/21  12(7/21-9/23) - on No. } © Ll
6(M) 7/23  16(7/26-9/22) on No. 2 0.l
70y 7/26  2(7/27-8/2) 11{6/13~10/7) 147 of No. L 342
8(M)  6/13- - 11(6/25-10/5) on No. 1 2.1
oMy  7/26 9(7/28-10/7} on No. L %@g

10(M) 8/2 . 13(8/6-10/6) 0.7 of No. k

#* Movements as a yearling
¢ M ~ Males F - Female
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had to trayél to reach a field. Six, using fields, traveled gréater dis-
ténpes to or from a field than would have beeh necessary for No. I (Phis
fawn may have died early), two greater distances than No. 8. TFive of the
recognizable adults traveled gréater distances than would have beén
necessary for Male No. L, four greater distances than No. 10 and three
greater distanpes than No. 7.

More extensive movements for yearlings than for fawns was suggested
by the data from the four marked individuals (2 males, 2 females) which
were relopated during.the two successive years. The wandering tendencies
of yearling deer, especially males, has been reported by Ieopold et al
(1951). ' ,

Some of the factors influencing movements in relation to fields were
indicated by the association habits and movements of the various sex and

age classes. The following data illustrate these differences.

Female-fawn groubs hafithaliy‘using;alfalfa fields

The 15 marked fawns, observed b0 use fields, were ﬁoéﬁij associated
with female-fawﬁ groups;' The ﬁumbers of individuals comprising gfoups'
varied from time to time. Fawn No. 18 was ébserved to have been assoc-
iated with one group pfior to mid-August and with another after that dateo
The movement behavior of these groups, characterized by marked.fawns, was
considered to represent the general pattern of moevements for fémale—fawn
groups. The extreme range of {he movements (the greatest diameter of the
area traveled overjjfor ;3 fawns (2 were twins of ofher marked fawns),.

associated in female-fawn groups, averaged 2.7 miles (1.5 to 3.7). The
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composition'oflfemaieffawn gfoﬁp§ and the movements are illustrated by the-
complete history of Fawn No. 2é in Table 5. Figure gA shows the movenents
graphically.' |

Female-fawm groups were characteristically attended by one adult
male., This was reported for antelope in Texas by Buechner (22@ EiE°}’
Adult male No. L gttended.the group (characterized'by Fawn No. 26) only .
at the western limit of their movéments (relocations No. 5, 11, 13—Fig.
éA). Another adult male attended the group when they were using Field
No. 1, or were in the area extending from the vicinity of the field to
the‘eastern limit of their movements. The movement pattern suggested that
the use of Field NOo‘i constituted either a seasonal extension or in-

tensifigd use on the northern edge of the summer home range. Data from

other marked fawns involved in field use showed a similar pattérn._

Adu1£ males habituaily'using-fields

. Recognizable males No. 3, 6 ana 9 were observed to habitually use
alfalfa fields. The extreme movements for these were less extensive than
) tﬁose for femalé—fawn groups, averaging l.3 miles (Oe7\§o_2°0}. These
males were characferistically associated with female—fawnigrbﬁps or
occurred alone on relatively small areas. Daia fo?'édult‘malé No. 6 are.
given in Table 6, TFigure 6B shows the movements graphically. Positive
identifications indicated that this male occupied the area in the vicinity
of Field No. 2 (the field he used) from July 23 to September 22. On the
ﬁgymer aate a distinguishing aggessory, "prong" was noted on his left horn

providing a basis for subsequent identifications. It is believed that he




Table 5.

The ‘composition of groups associated with Fawn No. 26 and their movements as indicated

by relocations of Famn No. 26.
land Gl ~ Grassland; GW - ‘Greasewood; ‘S.5.

#M - Malej % Females and fawns; SB-GL - Sagebrush—grass—

~-Shale Silope.

" Dates Marked or recognizable No. a

Relocation rélo~ |

associates

and cla551flcat10n of all

a55001ates

Végetative Distance (miles)

No. cated Fawns No. Adults Females Fawng Adulb Yearling  type re- = from previous
. - male: male locited on site seen
1 6/21 2, 5, 11, 12 L 5 SB—GL 0.2
2 6/22 o . 0.8
3 7/3 - 2,5, 11,12 17 21 G L 1.1
l 7/16 2, 3 : 8 8 1. SB-GL. 1,0
5' 7/18 3 ¥M Nos. )-l- 111- 8 1 n 1oh
6 7/22 3 10 L x " 1,0
7 7/27 5, 11 L 6 1 " 0.5
8 7/31 2 7 3 1 n 0,6
9 8/2 2 5 h G W 0.3
10 8/h 2,5, 11 i 10 1 SB~GL 0.2
11 8/6 3,2 MNo. b 13 11 T S.S. 2.5
2 8/9 2,5,11 - 8 12 1 SB-GL 0.1
13 8/12 M No. Lk 11 9 I S.S. 0.1
il 8/1h 2, 3 6 7 1 - Alfalfa 1.h
15 8/17 2, 3, 5, 11, 18 12 pih 1 SB-GL Ooly
16 8/21 2, 3, 18 11 10 " 1.0
17 872k 3, 18 _ 10 13 1 Alfalfa 1.3
18 8/28 2, 5,11 " 13 10 1. SB-GL 0.1
19 8/29 2, 3, 5, 18 11 11 1 Mfalfa Ol
20 8/31 2, 3, 5, 11, 18 i Y 1 SB-GL 1.2
21 9o/ 2, 3,5, 11, 18 28 1 Alfalfa 1.2
22 9/5 2, 3,5, 11, 18 1 1k 1 SB-GL 1.2
23 9/17 2,3, 5 15 1L 1 Alfalfa 1.2
2 9/18 3, 18 28t 1 " 0,0
25 9/19 2, 3, 5, 18 303 , 1 " 0.0
26 9/20 2, 3, 5, 11,.18 8 15 1 " 0.0
27 9/21 3, 5, 11, 18 16 .. 13 1 u 0.0
28 9/22 3, 5, 11, 18 31k 1 : " 0.0
29 9/23 2, 3, 5, 11, 18 15 15 1 2 SB-GL 0s5

%
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alfalfa

J mile

® MARKED

® INITIAL RECOGNITION

[¢] NUMBER OF SUBSEQUENT RELOCATIONS

Fig. 6. Diagrams showing movement patterns of antelope
as indicated by sight records. A. Faxm Mo. 26
and associates. B. Adult male No. 6.



Table 6. The composition of groups associated With Adult Male Nbe 6 and his movements.

—. e e e —

No. and class1flcat10n of Vegetatlve Distance (mlles)

..............

Relocation ~ Dates ~ Marked a35001ates' o all associates . type re- from previous
No. relocated - Fawns No. " Females Fawms' Tocated on site seen
7/23 : 6, 19 7 2 GW Recognized
1 7/26 6, 19 9 8 GW - 040
2 7/27 1. 1 "SB-GL 0.6
3 7/31 : " 0.1
L 8/L. - . GL ~ 0.6
= 8/3 SB-GL. 0.5
6 8/8 6 . l G W- 0.7
7 8/16 3 6 Alfalfa 003
8 8/17 1 2 " 0.1
9 8/19 5 L G.W 0.1
10 8/2h 2 L F.L. 0.1
1T 8/28 5 6 Alfalfa . 040
12 8/31 19 8 6 F.L. 0.0
13 o/l 6,.19 7 8 Alfalfa Ooly
Ih 9/7 6, 19 9 8 u . 0.3
15 9/16 6, 19 11 8 L 003
16 9/22 6, 19 12 9

u 0.0

G W - Greasewood type; SB-GL. ~ Sagebrush-grassland; F.L. - fallow land.

~OS-
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had occﬁpied the same area as early as Abril 6. An adult male was seen
to Jjump a fence in this area on April 6, May 12, and July 1. SuBsequent
observations of male No. 6 revealed that he Jumped fences.

The data from all three of these recognizable males suggested that
ce;tein_adult males were apperently.attached to a definite "territory".
Einarson (931 EEE) epd Mc Lean (19hh) noted this behavior. Further evi-
genceA(eee previous section) fhat_female-fawn groups were not "permanent-
1y" atbtached to the "territory" of a given male was provided by Fawns ﬁo.
é and 19. These fawns were observed in groups associated with Male No. é
during late July, late August'and September (Table 6). They were not ob-
served with Male No. 6 from July 27 to August 28. During this‘period they
were seen in female-fawn groups, attended by another maie, 2.8 miles from -

the field on August 33 3.l miles from the field on August 21,

Males not using fields until the onset of the rut (September}

Greups ef yearling and adult males were frequently seen in bechelarj
herds on rangeland throughout ﬁhe-summer. Similar bachelor herds have
. been described by Buechner (gg: QEE')- Recognigable males No. 2, 5 and 8
wefe each observed.in different bachelor herds. Tn September Males No. 2
and 8 were observed either alone on rangeland or in the company of females
: and/or fawns on rangeland or alfalfa fields. Male No. 5 was also indi-
cated to have deserted the male group with which he was associated. On
August 27 he was observed in the company of females ana fawns adjecent to
Field No. L. Subsequent observationsgpf him usinhg this field and,atéendm

_ ing female~fawn groups suggested that he had guccessfully esbablished a
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"territory!. Two marked fawns in the group attended by this male indi-
cated that he hadﬁacquired individuals from a larger group previousiy
gttepded by a different'adult male., '(A marked fawn in a groﬁp attended
by Male No. 8 when he used Field No. 1 had also been previously assoc-
iated with a larger group and a different adult male). The movements of
bachelor herd males.was indicated to have been‘greatef than those of any
pther segmeﬁt of the population. Extremes for the three recognizable‘
'ma1e§, associating with other males in herds during the summer, averaged
h#l”miles (3.0 ﬁo 7). The summer association with other males, cuimin-
ating in the attending of female-fawn groups using alfalfa fields, is
illustrated by the data from Male No. 5 (Table 7). His more extensive
moyggents While With a bachelor herd than with a female-fawn group using
a fielq are shown by Table 7 and Figure T7B.

. The reasons for the appafent segregation of yearling and certain
adult males into herds apart from female-~fawn groups were suggested by
the following observations. Males in bachelor herds were observed
attempting to associate with females throughout the late spring and
summer., When a re;ident adult male was present they were driven off.
Mqle_Nqﬂ\é was seen in male groups chased by a resident adult male
attending a female—fawn group on two occasions. When female-fawn groups
were out of the "territoryﬁ of a ;esident adult male (see earlier section)
they were frequently molested by bachelor herd males. The aggressive sex-—
ual behavior of these males (Both yearlings énd adults) in bachelor herds

was noted to cause females to leave their presence. Male antelope appear-
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"Table. 7. The composition of groups aSsociated with Adult Male No. 5 and his movements.

Dates Marked No. and classification of all

- ]\\_\_._.,.\.a..- o

Relocation relo- fawn associates Végetative Distances (miles}
No. cated Assoc- Adult Yearling types re- from previous
lates Females Fawms males  males located en site
7/21 1 9 SB-GL Recognized

1 7/21 1 7 " 15

2 7/27 1 6 w 1.6

3 8/7 1 S.S. Y

L 8/27 2 2 TGW 3.2

5 8/28 203 Mfalfa 0.9

6 8/29 No. 16 L L GW 0,8

7 8/31 No. 16 7 6 S.S. 0.8

8 9/6 No. 15 12 8 Mfalfa 1.5

9 9/11 : 6 5 G W 0.8 &
A0 9/18 1 . Mfalfa 0.7 W
1 9/20 3 b n 0

12 9/23 7% SB-GL. 1.5

#* Females-and. fawns not classified further; SB-GL - Sagebrush-grassland type; S. S. T Shale Slope

type; G ¥ - Greasewood type.




Fig. ?

Diagrams showing movement patterns of antelope as indicated by sight records,
male No. L. B. Adult male Mo. 5 and associates.

A. Adult

- R
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ed to be sekually”inciiné&’inﬂall but the winter season in Texas (Buech-
ner, op. EEEI)' in thejpéesent study méles in bachelor herds appeared to
be sexually inclined'gé an earlier date than males habitually attending
the females, The former were observed to display toward females as early
as June 18 and throughout the summer. This behavior was first recorded
for thé éduit males habitually attending female-fawn groups on August 28.
Heighténéa¢§ekﬁal behavior for all males was noted during September, sug-
gesting that }ﬁis month marks_the onset of the rut. The males from
'bgchelor herds, moving onto fields at this time, were undouﬁtedly moti~
vated by the presence of the females habitually using these fields. Dur-
ing September the persistent aggressiveness of males from bachelor herds
gppeared to impose limits on the ability of resident males to keep their

female-fawn groups intact.

Adult males not using fields

Recognizable males No. L, 7 and 10 were not observed to use alfalfa
fields even.théugh their respective "territéries" were within 0.5 mile,
0.7 milé and 1.7 miles of fields (Nos. 1 and l}) habitually used by other
agtélope. 3elocétions of males No. Ly and 7 indicated that they occupied
the same territories during the two successive years. TWhen first seen iﬁ
195L (June 25) ﬁale No. I} was 0.1 mile from where he was initiglly recog-
nized in 1953 (July 1L). The first relocation of male No. 7 in 195 (June
13) was 0.3 mile ffom.where he was first seen in 1953 (July 26)s. The un~-

usual 1953 horn characteristics of these males was retained in 195L. Evi-

dence that these two males and male No. 10 were resident to relatively
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Table 8. The composition of groups associated with Adult Male No. L and his movements.

'% Relocatioﬁ'" Dates ~ Marked Associates No. and classification of all Vegetative Distance (miles)
{ No. relocated  fawns No. o agssociates type re- from previous
% ’ Temales. Fawns Yearling Male located on site
J .o

i . 7/1&/53 ' o 1 1 SB-GL Recognized
f 1 7/15 11 25% u 0.hs
3 ) 7/18 3, 26 o1l 9 S.5. 0.1

“* 3 7/22 : . u 0.0
E L 8/6 2, 3, 26 13 12 . Sou 0.0

A 5 8/12 26 11 10 " 0.0

-t 6 9/1l - B SB-GL. 0.8

o ¥ 7 6/25/51 L ' " Oaly

i 8 6/30 3 ; 002

9 7/ 5 v 0,2
3 10 . 7/ik 1 ' 0s3-

1 7/28 ' 5 L v 0.1
i 12 B/ S 6 . ’ 0
13 8/11 ) 3 ( GL . 0.7
4 ik 8/1k i 12 14 SB-GL Ooly

8 . 15. 8/21 _ 1 _ o G L 0.3
¥ 16 8/2L - o o 0.1

2 f ' 17 . 9/17 X 1 SB=GL Ooll.
| 18 9/11 - : - y 0o7
7} 19 10/5 6 5 " 0.1

% Females and faimis not classified further; SB-GL - Sagebrush-grassland type; S.S. - Shale Slope
type; GL - Grassland type. ’
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smgllfargas (ﬁﬁer?itO?iés") was provided by their movements. Extremes
avéraéed 1.3 miles (1.1 to 1.6). On their respective "territories" these
males were characteristically associated with female-fawn groups or
occurred alone. This is illustrated by relocations of male No. L (Table
. éﬁ-figure TA. In the respective female~fawn groups attended by the three
males, eight marked individuals (6 fawns? 2 yearling females) were ob-
’served. “Rglocatidns of these individuals in female-fawn groups attended
by diffefent adult males provided further evidence that these groups moved
between the "territories" of resident malés. Observations indicated that
tp? moyements from a "territory" often required considerable effort on the
part of'fgmgles"or_fémale—fawn groups. Resident males attempted to pre-
vent desertiop by actively pursuing and turning back the individuals in-
volved. Movements into ai"tefritory" were actively aided or even insti-
gated by herding on the part of a resident adult méle. This herding or
turning back behavior, where adult males actively influenced the movements
of femaleé or female-fawn groups, was observed on 26 occasions ranging

from June 30 to October 5., All months were represented.

Effects of Antelope Use on Fields
To détermine the effects of intense use by appreciable numbers of
: antelope (maximum mmber 33 in 1953, 35 in 195L), data were obtained from
the second créps of alfalfa on Field No. 1 (70.5 acres] during 1953 and
195h. Two-thirds of the alfalfa acreage was on the north side of a creek
which intersected the field. The southern onqythird (23,5 acres}.was

bounded on the north, east and west by this stream. Only this portion of
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the field_was habitually‘ﬁsed by antelope. The éntrance roﬁfe was along
ﬁhe south boundary. WNon-use of the northern por£ion 6f the field was
apparently due to antelope being unwilling to cross the creek (even when
dry) which was bordered by shrubs and trees.

In 195L, data were obtained from alfalfa plants within three fence&
excl&sures and,pn portions of the field utilized by antelope. The ex-
closures were 10 by 20 feet and were located in representative densities .
of alfalfa. Three transect lines (100 feet apart) were run from the ségth
boundary north through the long axis of fhe field. Each line was divided
into 100-foot sections to facilitate the evaluation of data at different
distances from the field edge. As an index to leve1svof utilization, the
mgximﬂm heights and numbers of stems used on the plants intersected by.
transect lines were recorded. Numbers of blossoms and seed pods were re-
corded as an indication of "potential' seed prodgctién. The results are
~ shown in Table 9.

_ Relatively few blossoms and seed pods were recorded for plants inter—
sected by the first four 100-foot sections of the transecﬁ lines. Plant
heights were relatively 16W (Table 9). Greater average heights and ngﬁ-
befs of blossoms and seed pods were recorded for sections No.-g, 6 and T.
Still greater average heights and numbers of blossoms and seed pods were
recorded for sections No.‘8, 9 and 10.

’ Differences in 1evels of utilization, as indicated by plant heights,
were visually apparent. The heights of plants outside an exclosure,
located 50 feet from the south edge of the field, were obviously lower

than plants within (Fig. 8). Differences were less apparent between
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Table 9. Maximum heights and numbers of blossoms and seed pods for
alfalfa plants within three exclosures and along transect

lines.on the 23.5 acre portion of Field No. 1 used by

antelope.

100 £4. tran- No. plants

< % of Av. maxi-

~ No. stems mum plant

sect section intersected stems used heighis

No. of blossoms & seed
" pods

% Distance from field border.

Total Av. No. per plant

1(0 - 100)s 36 100 86,8 8.0 12l 36l
2(100-200) 38 1120 95,5 6 0 8 0a2
3(200-300} 35 1119 96,1 7.0 15 . 0ol
1,(300-L00) 29 1113 93.5 9.0 L1 Lol
5(L,00-500) 26 161 92,0  12.5 218 8.l
6(500-600) 22 1046 87.9 12,5 278 1266
7(600-700) 35 892 88.8 11.0 375 10.7
8(700-800) 25 773 8743 1h.5 L56 18.2
9(800~900) 7 153 78.4 13,0 " 26 35.1
10(900-971) 5 77 80.5 13.5 98 19,6
Totals 258 8, 758 9097 ' 9'68 1’859 ) 7 02
Three exclosures 150 17.9 10,480 69.9
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Fig. 8. Differences in alfalfa plant heights inside and outside an ex-
closure $0 feet from the south boundary of Field No. I.



51~
plants inside and outside an exclostire located 130 feet within the field
(Fig._9), but clese examination revealed thét the terminal parts of plants
outside the exclosure had been taken (Fig. 10). Similar terminal utili-
zation? but @o a lesser degree, occurred in the vicinity of gn exclésure’
located 650 feet within the field.

The data suggested that appreciable plant uﬁilization and severe re-
ductions.ip "sged potentiai" occurred th;oughout the southerp'gnefthird
KQBesléﬁres) of this field. Only two plants, intersected along transect
lines, had non-use recorded for all stems. For all of the intersected
plants, 9037% (7,9h3} of the stems showed'evidence of utilization. Plants
protected by exclosures averaged 8.1 inches (82.6%) higher and had an
?Ygragguof“62o7 more blossoms.and/of seed pods per plant than those on

portions of the field used by antelope.” Exclosure plants éveraged 1055

inches (111,9%) higher and had an average of 68.6 more blossoms and/or

seed pods per plant than those along transect lines within the first L00.

feet. of the field's south boundary. Within a 200 foot area, beginning

" 100 feet from the south edge, maximum levels of utilization and reductions

in "seed potential" were found. Exclosure plants averaged 11.l inches

(175.14%) higher and had an average of 69.6 more blossoms and/or seed pods

per plant than those intersected within this area. Progressively, from

00 feet (from the soﬁth edge) north to 971 feet, less severe levels of

utilization and reductions in "seed potential' were suggested. Exclosure
plants averaged 5.l inches (L3.2%) higher and had an average of 61.5 more
blossoms and/or seéed pods per plant than those within the‘hOO'fo 500 foot

see¢tion; 3.l inches (23.4%) higher and 51.7 more blossems and/or seed pods
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Fig. 10. Terminal utilization on an alfalfa plant in the vicinity of
an exclosure 1j30 feet from the south boundary of Field Mo. I.
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per plant than those within the 700 to 800 foot section.

In 1953 heights and numbers of blessoms and.seed pods were recorded
from alfalfa plants intersected along transect lines (50 feet apart)’ run
east ;nd west through the entire 23.5 acre portion of Field No. 1. -A -
total of 855 plants was intersected. Only two had non-use of all stems.
The average maximum height of all intersected plants %as 5.8 inches (L.0
inches shorter than 195L). Blossoms‘and/or seed pods averaged 3.l per
plant.

Differences in plant hgights and numbers of blossoms and seed pods
within the field were apparent. Within the first 300 feet from the south
boundary 439 intersected plants had the lowest maximum heights (average
L0 inches} and the fewest numbers of blossoms and/or seed pods (0.5 per
plant}. Relatively greater heights (aﬁeragé 7.0 inches} and numbers of
bloégoms and/or seed pods (L.7 per plant) were recorded for 332 plants
intersected along lines 300 to 800 feet from the field's south boundary.
The greatest heights (average 10.7) and numbers of blossoms‘and/br seed
pods (13.h per plant) were recorded from 8l; plants intersected along |
trensect lines within 800 to 971 feet (the north boundary).

The same general patéern as shown by the 195]; data was suggested,
i.e., more severe utilization and reductions in "seed potential' in the
portion of the field along the boundary‘where antelope firgf entered and
progressively less toward the opposite side of the field. More intemse
utilization was suggested for 1953 than 1954, but the differéncés in
heights f&r the two years were largely attributed to plant growth. In

1953 the first crop was mowed six days earlier (July 21} than in 195k, but
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the reg;pwﬁ@wof plants“was retarded by.dry weathér. Reéérds from the
U. §. Department of Commerce Station, six miles south of the study area,

showed August 1953 precipitation was 0.9 inches, in 195k, 3.18 inches.

Plants had relatively greater heights in 195h than in 1953 when appreci-

able numbers of antelope first used the field (the last half of August

for both years).

Pellet group counts were used by Bennett et al (1940) and others -as
an index to the relative use of vegetational types by deer. bn the 23,5
acre portion of Field No. 1 and on ﬁhe eastern 00 foot wide by 1700 foot "
long (15.6 acres) portion of Field No. 3, antelope pellet groups were
counted three feet on either side of successive 100 foot transect line
sections. The pellet groups counted represented the aggrégaté use on the
first and second crops. The results are shown on Figure.11. Pellet
group counts on Field No. 1 corroborated the results from plant measure-
ments in showing the sections of the field receiving the greatest use and
provided further evidence that antelope were responsible for the differ-
ences in plant heights. Pellet group counts on Field No. 3-suggested that.
only a relatively small .portion of this 20l acre field received appreci-
ablé uée. A comparison of the nunber of pellet groups with the average

maximum plant heights along transect lines on Field No. 1 indicated an

inverse relationship (Fig. 12).
~ SUMMARY

1. The range use and food habits of the érohghogﬁiantelope,.Antilo—

carpa americana, were investigated on a 62,160 acre study area in Central
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Fig. 11. Numbers of antelope pellet groups along successive 100 foot sections of transect lines
beginning at the boundary where antelope entered alfalfa fields.
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12. The relationship of pellet group numbers to
average maximum alfalfa plant heights along
successive 100 foot transect lines beginning
at the boundary where antelope entered Field
No. 1.
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Montana where the principal land use was stock raising integrated with
alfalfa forage and seed production. Antelope depredations on alfalfa
fields in the area were frequently reperted by land owners. Field in-
vestigations extended through spring, summer and early fall during 1953
and 1954. Laboratory work was conducted during the two winters.

2. The agricultural croplands and thé rangeland types évailable to
antelope on the study area are described. - Alfalfa fields occupled he 3%

(2 659 acres) of the area, other croplands O, 7%, the various rangeland
types (Sagebrush—grassland, Grassland,‘clay Slope, Shale Slope, Greasewood,
. ‘Ségebrush-Greasewood, Abandoned Meadow) 95.0%. Pfivatél& owned lands
represénted 60.14% of the total acreage; publicly owned 39.6%.

3; Recorded observatibn§ of antelope seen on the various rangéland
types and croplands aiong regularly traveled routes indicated seasonal and
in season differences iﬁ the use of these vegetative types. Prior to mid-
summer (July) Sagebrush-grassland wés used predominantly. After midsummer,
decreased use on this type coinéided with increased use on the Greasewood
and Shale Slope types. Use on alfalfa fields sharply increased after mid-
Auguét, reaching a maximum in late September. Corresponding decreases for
the use of rangeland types were showne Af%ef Octobér 1, deéreased use on
alfalfa fields was indicated to have resulted in corrgsponding increases
for rangeiand types.

s Food habits were determined by rumen analyses and recorded in-
stances of plant use at antelope feeding sites on the wvarious vegetative
types. 'Data showing food habits by seasons and.differences within seasons ‘

are presented. Browse was indicated to have been the preddminant food
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through late fall, winter and the first two months of springs The princi-
pal browse species were Big Sagebrush, Fringed Sage gﬁd.Silver”Sagebrush,
During late spring certain vernal forbé were important. Grass was a minor
food at all times, but relatively greater utilization was indicated during
spring. In summer, forbs were indicated to have been the predominantlfood.
Browse remained important, but the species were different from those‘ﬁsed
earlier. Through the first two months of fall, alfalfa was the predomin-
gnt"foodvof antelope using fields. Anbtelope using rangéland types ex~
9}?sive1y at this time wbilized eiﬁher bréwse or forbs as their principal'
food. Yearlong, browse amounted to 5606% by volume and 60,4% by weight of
27 rumen samples, forbs 10.6% by volume énd 36.,1% by weight and grass 2.8%
by volume and 3.5% by weight.

5. Observations of 13 alfalfa fields indicated that 8 were used 5y
antelope. Numbers of antelope seen for 1,080 observaﬁions of Tthe 8‘fie1ds
indicated that the same four fields received the greatest use during both
years. Comparisons of fence characteristics, amounts of enclosed range-
land and the proximities to inhabited ranches for all fields, suggested
thap'whéré antelope were able to gain access they prefefred undisturbed
situations where both alfalfa and large amounts of rangeland were avail-
| able within the same fencg.

6. Measurements and descriptions of fences apparently preventing
access and those permitting access to alfalfa fields are given. At 1h
observed places of access where antelope crawled under L strand barbed-

wire fences the distances from the ground to the bottom wire averaged 17 .
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inches (1.5 to 23.5). Seven ground to bottom wire measurements at places

along five strand fences observed to "stop!" antelope averaged 9.5 inches

.K? t9_11§} The"chest measurements of 55 antelope are given, Seven ground

to top wire measurements at places where fences were jumped b& an adult
male were recorded.

7. The maximum size of antelope groups observed on each of the
alfalfa fields used suggested the numbers of animals involved in depre-

dgtidn, Comparisons with summer aerial census data indicated that

. approximately 39% (151} of the population used alfalfa fields in 1953;

31% (135} in 195k
8. Regular observations of two fields during 1953 and 195k indicated

-seasonal and in season differences in the numbers of antelope utilizing

alfalfa fields and the intensity of field use. Prior to mid-August few

“antelope were indicated to ﬁse these fields. Intensities of use (antelope

per observation) were low. After mid-August both the numbers of aqtelope-‘
utilizing these fields and the intensities of use increased, reaching a.
maxiﬁum by late September. Intensities of use and numbers using fields
decreased after October 1.

9. Observations indicated that all sei and age classes used fields,
buf femalgs, fawns and certain adulbt males were the segment of the popu~
lation most involved. Characteristically one adult male was associated
with females aﬁd fawns. Data indicating that the behavior of adult males
influenced field use is presented. An apparent increase in the numbers |

of males using fields after mid-September coincided with indications that
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this period marks the beginning of the breeding seasone:

10. Data from‘relocétions of 21 marked individuaTs (as fawns or
yearlings) and 10 recognizablg édulﬁs (9 adult males, 1 female) suggested
that the distances antelope had to travel was not the deciding factor in
their use of an alfalfa field on this area. Certain individuals traveled
greater distances to or from.a field they used than others would have had
to travel in order to use a field.

11. Factors influencing movements in relation t§ alfalfa fields were
indica?ed by ‘data from relocations of marked fawns observed to use_fields
and recognizable adult males. Certain adult males habitually occupied
relatively small areaé ("terrifories"f. The "territories".of some males
included alfalfa fields. Those of others were confined to rangeland. On -
their respective "territoriesV thesé'males Wefe associated with female~
fawmn grqﬁps or occﬁrred alone. Female-fawn éroups moved between the
"territories" of diffefent residént males. Movements out of a "territdry"
were frequently hindered by the resident adult male. TYearling males and
certain adult méles were agsociated in bachelor herds during the summer.
The movements of these bachelor herd males were indicated fo have been
greater than tﬁose for any other segment of the‘populatione During‘the
stummer attempts by tﬁese males to associate with female-fawn groups withiﬁ
an alfalfa field or rangeiand_"territory" were prevented b&'thg resident
adult male. With the onset of the rﬁt (Sepﬁember)'ﬁales deserted bachelor
herds. Certain adults from these herds were observed gg range%and or on
alfélfé fields in the‘company of femaleé and fa@ns. Mé#k§d fa&ps indi-

cated that they had acquired individusls from groups previously attended
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by.resident adult malése.

| 12. To evaluate %he effeéfs of antelope on alfglfa forage and seed
pygdﬁqtipn.data were obtained from meaéﬁrgments of alfalfa‘plants and
counts of.blossoms and seed pods. The 195 data from alfalfa plants
within three exclosures and along transect lines on the 23.5 acre portion
of Field No. 1 (70.5 acres) used by appreciable numbers of antelope
suggested the following. Antelope caused appreciable reductions in plant
heigh?s_and severe reductions in the numbers of blossoms énd seed pods
("seed potentiall) throughout the 23,5 acres. Alfalfa plants protected

by exclosures averaged 8.1 inches (82%) higher and had 62.7 more blossoms..- -

" and/or seed pods per plant than those outside of exclosures intersected by

transect lines, 'Relativeiy greater reductions in plant heights and !"seed
potential" occurred within the first 400 feet of the south boundary where
antelope entered the field. From ;00 feet toward the north boundary, re-

ductions were progressively less severe., A similar relatienship to the

South boundary (point of entry) was shown by the 1953 data from this ‘¢

field.

13. Data from pellet group counts along transect lines on Field No., -¢~
1 corroborated that from plant height measurements in indicating the
sections of the field receiving the greatest anteiope use. Pellet group
counts on Field No. 3 in 1953 indicated, that only a relatively smalljpor-
tion of this 20l acre field received appreciable use.

1. A comparisoﬁ of the numbers of pellet groups and the maximum
planﬁ heights along transect.lines onuField No, 1 indicated an inverse

relationship.
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MANAGEMENT SUGGESTIONS
1. _The interspersion of public andphivate:Tand, fheadmountootipb-

‘ ﬁi;e:iaﬁak(quutgﬁd% gfr%ﬁg‘éméa}and the value of the antelope resource
make it mandatory ﬁhat the pronghorn antelope be given consideration in‘
the land use of this area. Other land uses should be carefully considered
ip ﬁhg genefal antelope management program. This'study revealed a serious
conflict under certain condifions between antelope and alfalfa production.
The results of tpg study permit the follqwing suggestions;

2. Either sex huntiﬁg seasons, beginning on or about September 1,
would probably resuit in a reduction of the antelope -population priaqr to
the time that maximum numbers intensively use fields.

3. Reductions in the numbers of antelope habitually using alfalfa
fields should be facilitated by hunting areas in the vicinity of fields.

Li. There unusuvally severe damage to alfalfa crops is'sustained as a
result of aﬁtelopé depredations, "out of season" removals of the animals:_g
habituaily’using fields m;ght be necessary} - L

5. Properly constructed and maintained fences will exclude antelope
from alfalfa fields. On the area studied, antelope gained access to
fields by crawling under fences. ¥Five strand barbed-wire fences in. some
instances apparently prevented access to fields. Distances between the
grqund énd bottom wire was the critical feature determining whether ante-
lope were excluded. This distahce should not exceed 11 inches at any
place along the fence. Similar spacing between:the first, second and

third wires would be advisable. Maintenance, to keep all wires tightly
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stretched is necessary. The use of woven wire fences, topped with strands
of barbed-wire, Would probably result in more effective iong term pro- -
tection and a lessened need for maintenance.

_6. Although fence jumping‘by antelope in the area studied Was‘very
uncommon, there is evidence that the& do learn to negotiaté fences in
this manner. _Ih Car@er County, Montana, where antelope commonly jumped
fgpces, a 35 inch high woven wire fence topped with 3 strands of barbed-
wire 6 inches apart appeared to prevent the use of a fieldu.

7. Alfalfa fields with 1ittle or\no rangeland within the enclosing
fenge were Indicated to be lesé attractive to antelope than those with .

large amounts of rangeland within the fence. Fences should be placed as

close to the field borders as pfacticable.

LITERATURE CITED

" indrews, D. A., G. S. Lambert and G. W. Stoses 194k. Geologic map of
Montana. U. S. Dept. of Interior, Geological Survey. -

Beer, James. 19LkL. Distribution and status of the pronghorn antelopeu
in Montana. dJour. Mamm., 25:13-L6.

Bennett, L. J.;'P. F. Engliéh and Randal McCain. 19&0. A study of deer
fopulations by the use of pellet-group counts. Jour. Wildl. Mgt.,
L(h}+398-L03.

Bergesbn,'w. R., and W. XK. Thompsen. 19h6. Aerial census of Montana's
antelope. Montana‘Fish and Game Qgpartmént; typeﬁritten reporte.

23 pp.
Brazda, A. Re. 1953. Elk migration and some of the factors affecting




~7h~
mqyémegts in_the‘Gallatin River Drainagé, Montana. dJour. of Wildl.
. Mgb., 17(1):9-23.
\\Buechner, H. K. 1950. Life history, ecology and range use of the prong-
3y horn antelope in Trans-Pecos, Texas. Am. Midl. Nat., 43(2): 257-35).
}yﬁuck MPaul, l9h7. The biology of the antelope in Montana. . Unpub. M. S.
oo " Thesis. Mont. State Coll.
.Gouey,_F. M. 1946. Antelope féods in southeastern Montana. dJour. Wildl.
Mgt., 10(h):367. '
Einarson, A. S. 1948. The pronghorn antelope and its management. Wildl.
Mgt. Inst., Washington, D. C., 238 pp. .
Ferrel, C. M., énd H. R. Leach. 1952. The pronghorn antelope of
. California with speciai reference to foed habits. Calif. Fish and
Game, 38(3):285-293, |
Gieseker, L. F., C. B. Manifold,'A. T. Strahorn and 0. F. Bartholomew.
1953. Soil survey, Central Montana. U. S. Dept. Agr., Mont. Agr.
Exp. Stay, Series 1940, No. 9, 133 pp.

Johnson, D. E. 1951. The biology of the elk calf, Cervus canadensis

nelsonis dJdour. Wildl. Mgt., 15(h}2396-L10.

leopold, A. é., Thane Riney, Randal McCain and Lloyd Tevis, Jr. 1951,
The jawbone deer herd. Calif. Div. Fish and Game. Game Bull. No.
L, 139 pp.

Mason, Ellis. 195?. Food habits and mea§urements of Hart Mountain
antelope. dJour. Wildl. Mgb., 16(3):387-389. |

. McTean, D. D. 194}, The pronghorn antelope in Célifornig3 Calif. Fish'

and Game, 30():221-~241.




_75_'
Montana Fish and Game Commission. Bienniél Report, 1946-L7 and 1950-52.
Nelson, E. Wo 1925. Status of the pronghorned antelope; 1922-2l;. U. S.
Dept. Agr. Bull., 1346, 6L pp. R
Norris, J. J. 1943. Botanical analysis of stomach contents as a methed
of determining forage consumption of range sheep. Ecol., 2L(2):2LlL-
251, |

_ Rouse, C. H. 195L. /intelope and sheep fenceg. Preliminary report Fish
and Wildlife Serviece, 20 pp. (mimeographed).
\\\Saunders, J. K. A two-year investigation of the food habits and range use

of the rocky mountain goat in the Crazy Mountains, Montana. Jour.

Wildl. Mgt. (Fn Press).

Ly IBLIPE
VJJM# ‘

UNIRTS

,’{}'/é \”l

'y

Iz




LT

3 1762 100133 7 7

412707

N37E
Cb 74+



