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Abstract:

A study of the food habits, range use, and home range of pronghorn antelope with emphasis on the
winter period was conducted in 1966-67 on a 171,712 acre area in north-central Montana, The
physiography and vegetation of the area was described. The vegetation consisted of eight types:
sagebrush-grassland, grassland, shale slope, greasewood, greasewood-sage-brush, cropland, abandoned
meadow, and woodland. Quantitative measurements of canopy coverage and densities of taxa were
made for five of the eight types. Characteristics of the antelope population were evaluated from results
of five aerial censuses in summer. There were 309 females per 100 males and 74 fawns per 100
females. Distribution of antelope and use of vegetation types was evaluated. The sagebrush-grassland
type received most of the use, both in summer and winter. Most of the antelope observations in winter
were in vegetation types where sagebrush was common. The average group size for antelope in winter
was 23.5, with groups being largest when snow covered the ground. The average group size in summer
was 9.4. Winter food habits were determined from the examination of 28 feeding sites and analysis of
the contents of each of 18 rumen samples. The winter diet of antelope, determined by examination of
feeding sites, consisted of 93 percent shrubs, 6 percent forbs, and a minor amount of grass. The diet
determined by analysis of rumen contents consisted of 78 percent shrubs, 19 percent forbs, and a small
amount of grass. Big sagebrush (Artemisia tridentata) provided the bulk of the antelope food. A
statistical analysis was conducted to determine the relationship between abundance of available plant
species and their significance in the diet of antelope. Big sagebrush was the only plant which was
present in significantly higher proportions in the diet than in the plant community. Three dead fawns
were found on the study area. The apparent cause of death was malnutrition. Their rumen contents did
not vary significantly from those of other antelope collected during the winter. Poor body condition of
antelope and fawn mortality was possibly related to quality of sagebrush in the diet. Winter home range
size was determined for each of 16 individually marked antelope. Each of three was equipped with a
radio transmitter. Marked antelope were located daily when possible, A total of 579 individual
observations of marked antelope was recorded from December 10 through March 23. Eight of the
marked antelope "shifted" their home range at least once in winter. A yearling female had a home range
size of 5574.4 acres and a yearling male, 4160.0 acres. Six adult females had an average home range
size of 2841.4 acres; three fawn females, 2417.1 acres; and five fawn males, 1579.5 acres. Fawn
females had the most variable home range size. Adult females used a larger area on the
sagebrush-grassland vegetation type than on the grease-wood-sagebrush type* Both fawn males and
females showed the opposite.



FOOD HABITS RANGE USE AND HOME RANGE OF PRONGHORN /27
' ANTELOPE IN CENTRAL: MONTANA DURING WINTER : '

by
. STEPHEN ROY BAYLESS

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

Approved:

G%mC@@w&w

VONTANA STATE UNIVERSITY
Bozeman, Monta’%la K

August, 1967




1ii
ACKNOWLEDGMENT

To the following, among others, I wish to extend sincere appreciation
for their contributions to this study: Dr. Don C. Quimby, Montana State
University, for technical supervision and guidance in preparation of the
manuscript; Dr. Richard J. Mackie, formerly with the Montana Department of
Fish and Game, for initial project planning; Dr. W. E. Booth, Montana State
University, for verification of plant specimens; Mr., Neil Martin and Mr.
Duane Pyrah, Montana Department of Fish and Game, for advice and field

assistance; Dr. Robert L. Eng and Dr. Richard J. Graham, Montana State

‘University, for critical reading of the manuscript; Mr. Thomas Mussehl,

Mr. Richard Knight, Mr. Phillip Schladweiller, and Mr. Kenneth Greer of the
Montana Department of Fish and Game for assistance in various phases of the
project; personnel of the Bureau of Land Management Lewistown District Office
for their cooperation; and to my wife, Judy, for patience, encouragement,

and assistance. During the study, the writer was supported by the Montana

State Department of Fish and Game under Federal Aid Project W-98-R-6.




TABLE ' OF CONTENTS

VITA«obooooooeo¢oo¢o«éooaaboboo?oo¢¢ooothotooﬁooaqoooowbgooomooooo

AGKN@WLEDGMENToaouoaoboaoqeooooopﬂapﬁopoaooootoﬁoaoéouoonoboooooovﬂ

TABLE @F CONTENTSopboboopoooaboooop@p¢wwooo}oob%oo¢p&oobnobb¢}o@ob»

’

LIST OF TABLESo¢eoamop%vopoooohqoébdqoooppboboﬁ{bqbo@doobowouaooooc

LIST OF FIGURES&odbo09qevooooooaoqoobobo¢o¢obaeoo$o¢ba$o@obuooooch

“

ABSTBAGToooq6oaodoeooohpbaoobooa$obob#cpdooooocopo@oonbwooapbpa¢ooo

INSTRODUCTIONoo@oboeoaooc¢¢¢wooooooo»ooo9ﬁ¢ooooaooooooeqobooqoooooo
DESCRIPTION OF THE STUDY AREAooopoooooooodoooooopooooooaooonoooo»oo
VEGETATIONooooooob»nQonaoaopooavooéopbo$pooooosbﬁaoboooooooooopoqy&

Bagebrush-Grassland Vegetation TyPeesvossceesccscoconcsse
Grassland Végetati@n Typeoooooopﬁaooocaoaoooooobooooaoooo
Shale Slqpe Végetation TyPeoo@o@apooaoqoopnoooaqoﬁopqopoo
Greasewood Vegetation Typeesecscscsecoccsssvsccosssssosonsse
GreasewoadsSagébrush Vegetation Typeaooaooeooooooaoooooao
Other Vegetation EWPeSpoooboooooooopoppooooooooooaooo¢opo

PRONGH@RN PQPULATION CHARACTERISTICS¢000oo»na%o%§09$o¢poobnoobﬁ’dqo

ANTELOPE DISTRIBUTION AND USE OF VEGETATION TYPESseecccessoceccosss

Wimﬁerooigonbooodpoppopoo¢¢ha¢opoopoboo¢b§bvdohphotoooooé
BUINMNET 60 60 00 0000000506000 6006¢000000000000000083608050000

WINTER F@OD EABITS@éoooogwfeoqatooooompovmﬁb&boqaopo&bowohpwyoe@pcg

o
WINTER HOME RANGEoduopooeoo»og?aoooobpo9ooeooaopowo%ng?ﬁbgoooovobo

.

APPENDIXnuoopbﬂeacaéobgmawvboo@t9v9%oopvooooooopno»@bwanooopopbpoo

LITERATURE GITEDooonoﬁop¢pb@booovoe¢pquaooo¢n¢¢pv&mnbowﬁw§%pooaoo

Page

id

idi

iv

13
13

.1k

L7
17

19
21

2h
26
3k
18
6k




Table

I.

II.

I1I.

Ve

VI.

VII.

VIIT,

XT.

v

LIST OF TABLES
Page

CONSTANCY, CANOPY COVERAGE, AND FREQUENCY OF TAXA FOR FIVE
VEGETATION TYPES IN THE YELLOW WATER TRIANGLE STUDY AREA AS
DETERMINED BY MEASUREMENTS WITHIN 2x5 DECIMETER PLOTScccsccoe 8

GROUND-COVER CHARACTERISTICS FOR FIVE VEGETATION TYPES,. DATA
ARE FREQUENCIES OF OCCURRENCE OF BARE GROUND, ROCK, LITTER,

AND LIVING VEGETATION AMONG 4,320 POINTSoooopoooooooooooooooo 13
SAGEBRUSH CHARACTERISTICS AS DETERMINED BY MEASUBEMENTS IN

INCHES ALONG- LINE TRANSECTS IN EACH OF 43 STANDS IN THE
SAGEBRUSHﬂGRASSLAND VEGETATION TYPEoooéooooooooooooooo.ooo'oooo 11*
RESULTS OF SIX AERTAL CENSUSES MADE ON THE YELLOW WATER

TRIANGLE STUDY AREA DURING THE SUMMER OF 1966 AND WINTER OF
1966“’67qoooooooooooooooooaooooooooooooaooooooooooooqooooooboo 20
PERCENTAGE DISTRIBUTION BY MONTH OF‘93h5 OBSERVATIONS OF

INDIVIDUAL ANTELOPE ON THE YELLOW WATER TRIANGLE STUDY AREA - Ty

ON FIVE VEGETATION TYPES IN WINTER, . 1966-6Ts00000000000000000 gﬁ%

PERCENTAGE DISTRIBUTION BY MONTH OF 8904 OBSERVATIONS @F
INDIVIDUAL ANTELOPE IN RELATION TG SAGEBRUSH DENSITY IN /’A)
WINTER’ ]-966-67000000900000000000000000000000'0OO.OOOOO'OOO,OOQ,D"O' 23

PERCENTAGE DISTRIBUTION BY MONTH OF 2305 OBSERVATIONS OF
INDIVIDUAL ANTELOPE ON SEVEN VEGETATION TYPES IN SUMMER,
1966, AS DETERMINED BY FIVE AERTAL CENSUSESoonoooooooooonoooo.

WINTER FOOD HABITS OF ANTELOPE BY MONTH AS. INDICATED BY
13,758 INSTANCES OF PLANT USE AT 28 FEEDING SITES ON THE
YE[’LOW WATER TRIANGLE ST[]DY AREA-OOO00000000000099000000000000 EU

FREQUENCY OF OCCURRENCE AND VOLUME PERCENTAGES OF PLANT TAXA —WI”\
AND FORAGE CLASSES AMONG 18 ANTELOPE RUMEN SAMPLES COLLECTED ;
OVER A FIVE-MONTH PERIOP IN WINTER, 1966~67°o°°°,°,,.oooooooo\\‘29

SAGEBRUSH CHARACTERISTICS AT 28 ANTELOPE FEEDING SITES AS
DETERMINED BY MEASUREMENTS IN INCHES ALONG A 100 FOOT LINE
‘IIRANSECT AT EACH SITEOOOOOQOOOO009‘00000000000000000000000000&’3/3

PERCENTAGE DISTRIBUTION OF SAGEBRUSH CHARACTERISTICS AS
DETERMINED BY OCULAR ESTIMATION OF 25 PLANTS ALONG A
TRANSECT LINE AT EACH OF SEVEN PERMANENT SITESccoccceccccscoes 33




Table

XTI,

XITI,

X1V,

XVI.

XVII,

XVIIT.

XTX.

XXII.

XXITT,

vi

LIST OF TABLES (Conbtinued) Page

SUMMARY OF MOVEMENT DATA FOR 16 INDIVIDUALLY MARKED ANTELOPE
ON THE TRIANGLE STUDY AREA IN WINTER, 1966=67°,.,¢oeoo.,,,Q;J:;gE;D
AVERAGE WINTER HOME RANGE SIZE FOR EACH OF FIVE SEX AND AGE
GROUPS CF INDIVIDUALLY MARKED ANTELOPE ON THE YELLOW WATER
TRIANGLE STUDY AREA IN WINTER, 1966=6Tcsc000cs000c00000scocscf 16

S

AVERAGE AREA USED BY EACH OF THREE SEX AND AGE GROUPS OF :

INDIVIDUALLY MARKED ANTELCPE IN RELATION TO VEGETATION TYPES //)

IN WmER- l966a67000000000000000000000000000000000000000990"0 li'6
S

MEASUREMENT OF FETUSES FROM SEVEN FEMALE ANTELOPE COLLECTED

ON THE YELLOW WATER TRIANGLE STUDY AREA DURING THE WINTER OF

1966=67000000000000000000OOOQO00009000‘00000000000690?90000009 50

PERCENTAGE DISTRIBUTION OF 8708 OBSERVATIONS OF INDIVIDUAL
ANTELOPE IN RELATION TO GROUND CONDITION IN WINTER, 1966-67.,” 5

PERCENTAGE DISTRIBUTION OF 8573 OBSERVATIONS OF INDIVIDUAL
AVTELOPE IN RELATTON TO TEMPERATURE IN WINTER, 1966~6Toceosod 52
PERCENT CONSTANCY, CANOPY COVERAGE, AND FREQUENCY OF

OCCURRENCE OF VEGETATION AT 12 ANTELOPE WINTER BEDDING SITES
AS DETERMINED BY MEASUREMENTS WITHIN 2x5 DECIMETER PLOTS....¢ 53

SITES, DATA ARE FREQUENCIES OF OCCURRENCE OF BARE GROUND,

GROUND COVER CHARACTERISTICS AT 12 ANTELOPE WINTER BEDDING —
ROCK, LITTER, AND LIVING VEGETATION AMONG 480 POINTScscesccoce @

CONDITIONS ON THE YELLOW WATER TRIANGLE STUDY AREA IN WINTER,

1966=670000000900000DOOOOOOOOQO09¢¢°0QOOOOOOOOOQOOOOQOOOQOODO

AVERAGE GROUP SIZE OF ANTELOPE BY MONTH IN RELATION TO GROUND (

AVERAGE GROUP SIZE OF ANTELOFE BY MONTH IN RELATTON TO
TEMPERATURE CN THE YELLOW WATER TRIANGLE STUDY AREA IN
WINTER’ l966§6700000OQQOQOOOOOOODOO°09000GOOQOQOOOQQQOOOOOOOO 56

SUMMER GROUPING CHARACTERISTICS OF ANTELOPE BY MONTE /” .
DETERMINED FROM RESULTS OF FIVE AFRIAL CENSUSES IN THE YHRLLOW
WATFAR TRIANGLE STU-DY AREA, 196600900ooooqoo‘opooooopo:o_oooooo[oo 57 \

CHARACTERISTICS OF INDIVIDUAL NECK BANDS AND COLLARS USED ™
ON EACH OF 19 ANTELOPE TRAPPED ON THE YELLOW WATER TRIANGLE _
STUDY AREA ON DECEMBER 99 1966oo'ooooaoooooaoooqovoooo’oooooo»éo _58

N\ ~

N e




Figure
1.
2
3
b,
De
. .

To
9.
10,
11,

12,

13.
1,
15,

16,

cyidi

LIST OF FIGURES

The Yellow Water Triangle Study Area Showing Vegetaﬁion Typés.

A 2x5 Dm, Plot Frame Used During Measurements of Vegetation..

Sagebrush-Grassland Végetation Typeoooooﬁooooooangooooooooqoo

- Grassland Végetation preooooooooooooooooboobqooooooooooodooo

Shale Slope Vegetation Typeooooooonoooooboooooqonooo;oooooéo&

Greasewood Vegetation Type In The Foreground Along The Creek ’

Bottom~-Greasewood-Sagebrush Type in Center of Pictureccccoss
Cropland Vegetatioﬁ Typeoooooooooooooa;nooaoooﬁqoooooooaooaou
Abandoned Méadow Vegetation TypeaoQoooooooooooo;aga9703000000
Woodland Vegetation Typeﬁnoooooooooooo;poo;ooobooooopaoooo;oo
A Severely Hedged Big Sagebrush Plantoooooooooooooop?;qoofooo
Antelope Inside TraDococoesccasocososcsscscoooosossosssasosesss
Fawn Female (4008) Béing fitted With Neck Bandooceocscecoaposs

Transmitter Attached To Leather Collar (Left) And Receiver

°
(nght)oﬁOﬂ.O'oonﬂoOOOOOOOOOQOQOOOOO00000000000000000000000000‘0

Yearling Male Antelope (1372) Showing Leather Neck Collar

‘With Transmitter Packege On Right And Antenna On Lefboceoocses

Yellow Water Triangle Study Ares Showing Antelope Trapping
Pattern And Winter Concentration Areas Of Marked Antelopescs.

.IﬁdiVidnal Locations Of An Adult Female (130L) By Day And

" Month In The Yellow Water Area With No Home Range ShiftSvosoe

17.

18,

Individual Locations OFf An Adult Female (4002) By Day And
Month Showing Two Home Range Shifts. The First Home Range
Was In The Yellow Water Area; The Second And Third In The

N .
Telgen Areao?oooo¢°ooooooqﬁoobooooonooooooeooooooépoooooeoooo

Individual Locations Of A Yéarling_Male And A Yearling Femsle
By Day And M@nthooq00000oooooooooqooooyonoooooogooqcooooo;oaw

Page

15
15

16
16
18
18
32
35
35

36
36
38

ko

b

ho




Figure
19,
20,
2l.

226

23
2he

256

viii

LIST OF FIGURES (Continued) .-

Individual Locations Of Fawn Females By Day And Monbhecsocococs
Individual Locations Of Fewn Males By Day and Monthesssooeso
Yellow Water Triengle Study Area Showing Land Ownership .,'“90

Individval Leecations Of ‘A Fgwn Male And A Fawn Femsle By

Day And Monthoaoooqo'OOQoooo‘oo_ooooooooooo«oéooéoooooooooono'o'o@

Tndividual Locations OF Fewn Males By Day And Mombhoooooeeco

Individual Locations OF Adult Females By Day And Momwthesosos

Ingiividual Locations Of Adult Femgles By Day.A:ati Monjbh9oao,-o

Page
43
L
kg

60
61
62
63




. ix
" ABSTRACT

A study of the feod habits, range use, and home range of pronghorn
antelope with emphasis on the winter period was conducted in 1966-67 on
a 171,712 aere area in north-central Montana. The physiography and vege-
tation of the area was described. The vegetation consisted of eight types:
sagebrush-grassland, grasslandy shale slope, greasewood, greasewood-sage-
brushy cropland, abandoned meadow, and woodland. Quantitativeé measurements
of canopy coverage and densities of taxa were made for five of the eight
typess Characterigtics of the antelope population were evaluated from
results of five aerial censuses in summer. There were 309 femsles per 100
males and T4 fawns per 100 females., Distribution of antelope and use of
vegetation types was evaluated, The sagebrush-grassland type received
most of the use, both in summer and winter. Most of the antelope
cbservations in winbter were in vegetation types where sagebrush was common,
The average group size for antelope in winter was 23,5, with groups being
largest when snow covered the ground. The average group size in summer was
9.4, Winter food habits were determined from the examination of 28 feeding
sites and analysis of the contents of each of 18 rumen samples. The winter -
diet of antelope, determined by examination of feeding sites, consisted of
93 percent shrubs, 6 percent forbs, and a minor amount of grass. The diet
determined by analysis of rumen comtents comsisted of T8 percent shrubs,
19 percent forbs, and a small amount of grass. Blg sagebrush (Artemisia -
tridentata) provided the bulk of the antelope food. A statistical analysis
was conducted to determine the relationship  between abundance of available
plant species and their significance in the diet of antelope. Big sage-
brush was the only plant which was present in signifiesguntly higher propor-
tions in the diet than in the plant community. Three dead fawns were found
on the study area. The apparent cauge of death was malnutrition. Their
rumen contents did mot vary significantly from those of other autelope
eollected during the winter, Poor body condition of antelope and fawn
mortality was possibly related to quality of sagebrush in the diet, Winter
home range size was determined for each of 16 individuzlly marked antelope.
Each of three was equipped with a radio transmitier, . Marked antelope were
located daily when possible, A total of 579 individual observations of
mgrked antelope was recorded from December 10 through March 23. Eight of
the marked antelope “shifted" their home range at least once in winter, A
yearling female had a home range size of 55Th.t acres and a yearling male,
4160,0 acrés. Six adult females had an -average home range size of 2841.k
acres; three fawm females, 2417,1 acres; and five fawm males, 1579.5 acres.
Fawvn femgles had the most variable home range size. Adult females used a
larger area on the sagebrush-grassland vegetation type than on the grease-
wood-sagebrush types Both fawn males and femsles showed the opposite,




INTRODUCTION
Information on the ﬁinter food and range use habits of pronghorn

“antelope (Antilocapra americana) in Montana is somewhat limited. Cole

(1956) reported the results of a comprehemsive study of food and range
use habits with séecial reference to alfalfa, but data for winter were
less comprehensive than for other seasons. .Cole and Wilkins (1958)
studigd food and range use in reference to the effects §n'production‘of
winter wheat. Martinka (1967) reported on mortality and ?food habits of
pronghorns during a severe winter. Prominent among reports for other '
states are the publications of Einarsen (1948) and Buechmner (1950) who
give information for Oregon and Texas, respectively.

The principal objectives of the present study, conducted during the
summer of 1966 and winter of 1966-67, were to obtain quantitative data
on winter foed and range use habits of pronghorns to help evaiuate
current management practices. The summer period was largely deveted to
studies of thé vegetation of the study area. The use of radio ffacking
equipment greatly aided the study of habitat relatienships and behavier.
The study gained importance due to a research project within the study area

concerned with the effects on wildlife of sagebrush removal.




.DESCRIPTION OF THE STUDY AREA
The study area; located in central Montana approximately 40 miles
east of Lewistown, covered about 171,712 acres. It was bounded on the
west by U.S. Highway 87, on the north by State Highway 20, on the east by

State Highway.zhh, énd on the south by the Flatwillow Creek Road (Fig. 1).

-The principal economy of the area 1s steck raising, integrated with grain,

alfalfa and forage product;tono Privately owned lands constitute 67.3 per-
cent (115,640 acres) of the érea; publicly owned lands, 32.7 pércenf
(56,080 acres)., Land ownership is shown on Appendix Fig. 21. Public
lands are'administered by the Bureau of Land,Managément,_Charles_Mo,Russell
Game Range, and the State of Montana. | |

The characteristic physiographic features of the area.are sharply
rolling uéland pla;it.ns‘9 shale siopes and bottomlands (Cole, .1956). -The
latter two occur where erosion has dissected the upland plain. .MﬁDbnald,

Elk, Yellow Water, Spring, and Pike CreekS'flGW4through the area. Many

' stock water ponds, in addition to the larger Yellow Water Storage Reservoir,

are found on the ares.

The soils have developed sver cretaceous shales of the Colorado
formation (Andrews et al., 194). 'Upland soils range from heavy clays to
shaly clay loams. Shale slopes have soils ranging from fine shale loams
to coarse shale gravels. Bobttomlands have soils with thin loamy surface
horizons, barren spots of salt impregnated solls, and clay solls with
dense saline-alkaline sdbsoilgo |

Gleseker et al, (op. cit.) describes the climate for the area as

semiarid, "oo9dharacfefized by moderately low rainfall, great extremes
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Figure 1. The Yellow Water Triangle Study Area Showing Vegetation Types.
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in gummer and winter temperatures, many sunny days and relatively low
huﬁidityo" The average annual precipitation at Flat Willow (Uhitéd.States
Departmént of Commerce weather station), on the east edge 6f the study
area, is 12.5T inches, The mean average gnnual temperature is hsohoFo
Temperatﬁre éxfremes'during thé study period were 105°F.. in Jﬁly,'l966,
and -13°F, in March, 1967, |

Major influent wild mammals of the area, in addifionvtb antelqpe,

included vhite=tailed deer (Odocoileus virginianus) and mule deer

(0docoileéus hemionus)e.




VEGETATION

Tﬁe vegetation of The study ares is included in the Temperate
Grassland Bicme (Odum, 1959) and the Mixed Grass Prairie Association
(Costing, 1948). Although studies of the vegetation ef this area are
few, Mackie (1965) described the vegetation of the Missouri River Breaks,
and Cole (1956) described vegetation types in the same general area as
that of the present study. The presemt analysis, with slight modification,
follews Cole'’s vegetation description of the area, but makes use of
quantitative measurements for fivé of the eight vegetation types recognized.
Nomenclature is that of Booth (1950) and Booth and Wright (1959).

The method of vegetation analysis was a modification of the method of
Daubermire (1959), whereby 2x5 dm plots were systematically placed within
a relatively homogenous and undisturbed portion of each vegetation stand
(Fig. 2). The percent canopy-cover of each taxon, and percentages of bare
ground, rock, and lichems, were recorded for each plot. Classes were:

Class 1 = 0-5%; Class 2= 5-25%; Class 3 = 25-50%; Class 4 = 50-75%; Class 5 =
T5-95%; and Class 6 = 95-100%., The midpoint of each class was the value |
used in data tabulatiens. Taxa occurring within each vegetafion stand but
not in any of the plets were also recerded,

Twenby 2x5 dm plots within each of thirty-nine 20x50 ft., sample uanits
on the various vegetation types were gvaluated in summer. Thirty sample
units with each located at an anbelope feeding site and consisting of ten
2x5 dm plets along a 100 £t. line were evaluated in winter., . Although a
pronounced difference oecurred in composition and coverage of forbs between

sumer and winter, composition of shrubs and grasses between the seasons
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Figure 2. A 2x5 Dm. Plot Frame Used During Measurements Of Vegetation.

Figure 3. Sagebrush-Grassland Vegetation Type.
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remained comparable, Conbined data for both seagons are given in Table I,
Ground cover was further evaluated by recording the point intercept

of each of the four sharply pointed legs of the plot frame on bare ground,

_rock, litter, or living vegetation (Table II).

To measure sagebrush density on the sagebrush-grassland type, I
measured the canopy intercept of all sagebrush piants encountefed along
transect lines., Each of the twenty-seven 200 foot transects measured in
sﬁmmer was compesed of four 50 foot lines equidistant across the gfeatest
length of a 26x50 feot sample unit. Several sagebrush plants were measured
in each one-third of the sample unit to obtain the average maximum height
and average height for the stand. In Winterg the canopy coverage and
height of all ségébrush plants occurring along each of sixteen 100 foot
transects were measured. Table III is a summary of these measurements.

Occurrence and distribution of vegetation types are shown om Fig. 1.

Ty

Sagebrush-Grassland Vegetabtion Types

This type (Fig. 3) occupied the major portien of the study ares,

51.3% or 85,696 acreg., Various degrees of association and deminance

occurred between big sagebrush (Artemisia tridentata), grasses, and forbs,

These appeared to characterize differeuces in topography, soils, and/or

. inténsity of livestock grazing, Various sagebrush measurements'fer this

type are given in Table III,

Western wheatgrass (Agropyron smithii), bluebunch vwheatgrass (Agropyron

sgicatum), blue grama (Beubeloua gracilis), and desert saltgrass (Pistichlis

gstricta) were the dominant native graséeso Dowinant forbs included fringed
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TABLE I, CONSTANCY, CANOPY GOVERAGE, AND FREQUENCY OF TAXA FOR FIVE VEGETATION TYPES IN THE

YELLOW WATER TRIANGLE. STUDY AREA AS

DETERMINED BY MEASUREMENTS WITHIN 2X5 DECIMETER

PLOTS, -
i : ) ~ Vegetation Type _
Sagebrush~ - - . o ' . Greasewoad=
Grassland Grassland Shale Slope Greasewood Sagebrush
43 Stands 5 Stands. 7 Stands 2 Stands 12 Stands

2160 Plots-Summer 320 Plots-Summer 240 Plots<Summer 160 Plots- 60 Plots-Summer

Taxa,

640 Plots-Winter L0 PlotssWinter 160 Plots-Winter

Summer 90 Plots-Winter

SHRUBS
Avtemisia cana

- Artemisis

“tridentata
Atriplex
muttalllii

. Carysothamnus

nauseosus
Bureotia lanate
Gutierrezia
sarothrae
Potentllla
fruticoss

e e
‘Rosa arkansans

Sarcobatus
vermiculatus
mhericarpes
gceidentalis

 FORBS
Achilles

millefolium

_ Allium texbile
" Andrgsgce

septentrionalis

Antennaria

- dimorpha,

cy/cv/Fr 1/ -

2/ +/10
98/1k /49
2/ +/ 5

2f 2/10
W/ 2f21
of +/ 5

cy/cv/Fr

ho/ 1/15.,

20/ +/ 5

80/.1/&9

cy/cv/Fr

T1/20/57
1/ 4/10

100/ T/29

86/ 3/23

7L/ 1/2h

29/ +/10

1/ 2/60

cy/cv/Fr
8/3k/90
92/6/ 28
50/ 2/20

Cy/cv/Fr

100/ 1/5

50/ +/5 25/ 2/20

8/ +/10

~1®o/ 2/13 75/ h/18

X
8/ +/10
25/ _1/&5
8/ +/20

50/ 2/80

98.:




TABLE I. (Continued) Vegetation Type

Greasewood-

Sagebrush-
Grassland Grassland Shale Slope Greasewood Sagebrush
43 Stands 5 Stands 7 Stands 2 Stands 12 Stands
2160 Plots-Summer 320 Plots-Summer 240 Plots-Summer 160 Plots- 60 Plots-Summer
Taxa, 640 PlotgsWinter -40 PlotssWinter-160 Plots+<Winter Summer = 90 Plots-Winter
c Cy/cv/Fr cy/cv/Fr Cy/Cv/Fr cy/cvfFr  cy/cv/Fr
Antennaria rosea 2/k /60 . ' ‘ -
‘Arenaris hookeri 53/ 2/36 20/ +/ 5 29/ +/20 8/ +/ 5
Artemisia o A
frigida. 81/ 5/47 80/1%/83 . 1/ +/30 100/ 3/45 50/ 2/27
Artemisis - : .
Tongifolia 2/ +/10 43/ 5/37
Artemisia - .
ludoviciana 2/ +/ 5 1/ +/10
Aster candscens 5/ +/25 : : 33/ 5/31
Astragalus
agrestis 2/ +/5 i/ +/ 5
Agtragalus .
bisulcatus 7/ +/ 8 1/ +/5
Astragalus
gilviflorus 9/ +/13
Astragglus
migsouriensis 2/ 1/10
Camelina ' _
microcarpa. 2/ +/ 5 : 8/ +/15
arysopsis : : '
villogs, 2/ +/ 5
Cirsium flodwsni 5/ +/ 5 : : . 8/ +/10
Collomia Llinearis 19/ +/ik - 60/ +/ T wn/+/5 . 50f +/15 8/ +/ 5
Brabs verns, T 12/ +/ 9 29/ +/13 50/ +/20 25/ +/17
Fllisia nyctele 2/ +/ 5 C
‘Erigeron ‘

‘geHroleucus X X }
Erigeren pumilus 37/ +/16 Lo/ +/10 25/ +/ T




TABLE I, (Comtinued) ;
- ' " Vegetation Types

L -

Sagebrush- ' . Greasewood-
Grassland Gragsland Shale Slope Greasewood Sagebrush
43 Stands 5 Stands 7 Stands 2 Stands 12 Stands

2160 Plots-Summer 320 Plots-Summér 240 Plots-Summer 160 Plobs- 60 Plots-Summer
90 Plots-Winter

Taxa 6h0 Plots=Winter L4O-Plots-Winter 160-Plots-Winter Summer

Eriogonum flsvum
‘Gaura coccines
Geum triflorum
Grindelia,.
_sgquarrosae
Haplopappus

. hubtallii
Hymenoxys

. aeaulus
Lactuca spp.
Legidium

. densiflerum
Melilotus
cofficinalis
Opuntis polycantha

Oxytropis sericeg
Pengtemon nitldus
Petalogteomm

- purpareum

Phlox hoodii
Plantago purshii
Plantazo spinulosa

Pscralea
drgophyllia
Pgoralea
tenuiflora
Ratibids
- columifers

Cy;Cv;Fr
5/.+/15
23/ +/10
2/ +/ 5

5/ +/ 5

5/ +/33

19/ +/ 1

& 3

2/ +/10
16/ +/17
6

oy 475

7/ 1/28

| 19/ 1/13

X

Cy/Cv/Fr

h@/ +/2®

A0 433

282 .‘:@8
0/ +/30
20/ +/g@

20/ Wfu5

Cy/Cv/Fr
1/ +/1o

43/ }/10
iE

%) e

1/ +/ 5 |

43/ 3/33

Cy/Cv/Fr

50/ +/ 5

50/ +/ 5

Sl s

2o/ s

Cy/Cv/Fr

8/ +/35
8/ +/ 5

17/ +/ 18

8/ +
25; 5;3g

=0T=




TABLE I. (Continued)

Greasewood-

Sagebriish- ) L
Grassland Grassland Shale Slope Greasewood -Sagebrush
43 Stands 5 Stands 7 Stands 2 Stands 12 gtands
2160 Plots-Summer 320 Plots-Summer 240 Plots-Summer 160 Plots- 60 Plots-Summer
Taxa, 640 Plots-Winter  40-Plots-Winter 160-Plots-Winter Summer 90 Plots-Winter
e Cy/Cv/Fr - Cy/cv/Fr Cy/cv/Fr Cy/cv/Fr  cy/cv/Fr
Selaginella densa 40/12/39 ko/ 7/h0.. 1/ 4/10 100/16/65 33/ 4/16
Sisymbrium loeselii +/ + 1/ +/15
Sphaerdlcea ' )
coctines 53/ +/23 60/ +/30 25/ +/15
Taraxaecum
“officinale 2/ +/35 X 1/ +/15 17/ +/20
Thelasperma )
marginatum 2/ +/5
Thermopsis )
_rhombitolia ‘ 43/ 4/60 &
‘Tragopogon dubius 9/ +/15 X : X 3
Vicia americans 5/ +/32 80/ +/25 i/ +/35 50/ +/ 5 25/ 1/27
GRASSES AND GRASS- ' ‘
LIKE PIANTS
OPYTOn..
“cristatum 9/25/61
ropyron
dasystachyum k97 6/55 60/ 5/38 29/ 2/15. 50/ 3/55  42/19/TT
Agropyron smithii 84/18/61 ko/ 3/48 %3/19/87 100/ 2/38 58/2@;81
Agrepyron spicabum 51/12/61 60/ T/50 71/21/76 100/ 7/63 he/ 9/56
Boubtéloug T -
Teracilis , 79/11/46 60/18/78 29/ 4/30 100/ 9/40 33/14/40
Bromus japonicus 2/ +/15 8/ 3/30
Bromus tectorum 21/ 3/21. 20/ 1/45 50/ 3/35 17/ 1/45
Calomovilfs ’ h/ h/"{
longifolia 1 5
Carex brevior 65/. +/28 60/ +/23 1/ +/20 33/ 1/30




TABLE I, (Comtinued)

; L ~ Vegetation Type
Sagebrush- )

’ . Greasewood-
Grassland Grassland Shale Slope Greasewood Sagebrush
43 Stands 5 Stands 7 Stands 2 Stands 12 Stands

2160 Plots-Summer 320 Plots-Summer 240 Plots-Summer 160 Plots~ 60 Plots=Summer

Taxa, 640 PlotssWinter N0 Plots=Winter 160 Plots-Winter Summer 90 Ploks-Winter

“Cy/Cv/Fr Cy/Ce/Fr Cy/cv/Fr cy/cv/Fr  cy/cv/Fr

Danthonia 6/ +/ /1) :

unispicata 26/ +/10 50/ 1/15

Distichlis stricta 2/14/70 100/39/83 17/10/53

Festuca octofiora 35/ +/18 i/ +/15 100/ +/15 8/ +/10

Hordeum Jjubatum : X

Koeleria cristata 88/ 4/51 80/ 3/39 29/ 1/30 50/ +/5 w2/ 3/30

Poa canbyl 16/ 2/2h 20/ 1/30 i /1k/100 100/ 5/38 33/ /23

Pos, compressa 9/ 1/18 29/ +/18 50/ 5/35 25/ 3/43

Poa pratensis 2/ +/ 5 : 8/ 1/25

Poz, secunda 93/ 2/52 - 60/ 3/47 57/ 2/28 100/ 1/k0 67/-5/49 n

Schedomardus : R

paniculatus kg/ 2/26 Lo/ +/28 1/ 1/30 50/ +/19 D

Stipa comsta 53/ /48 100/13/69

Stipa viridula 23/ k/29 o/ 5/48 1/ +/10 8/ 3/25

ROCK 16/ +/25 20/+/ 5 1/ 1/20

LICHENS 84/ 3/70 80/ 1/45 71/ 4/80 100/ 2/60 75/ 1/45

BARE GROUND - 100/71/100 100/69/1.00 100/76/1.00  100/60/100  100/80/100

g/ Coﬁs%anéy (precent oeccurrence among stands)/ Canopy,eoverage‘(ﬁercent of area covered by
foliage)/ Average Freguency (percemt occurrémce among plots). + indicates canopy-
coverage or frequenecy values less than one percent, '

g/ X indieates taxon did not average one percent coverage or frequency.
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TABLE II. GROUND-COVER CHARACTERISTICS FOR FIVE VEGETATION TYPES. DATA
ARE FREQUENCIES OF OCCURRENCE OF BARE GR@UND ROCK, LITTER, AND
LIVING VEGETATION AMONG 4,320 POINTS,

Wunber Bare - ' Living

Vegetation Type of Points  Ground Rock  Litter  Vegetation

| " Pet.  Pet. Pet. - Peke
BSagebrush~Grassland 2800 39.5 0.5 28.9 3%.1
Grassland 360 35.6 0.3 33.1 31,,3.,Z
Shale Slope %0 518 - 1.3 22,8  2h.3
Greasewood 160 26.3 - 35,6 . -38.1
Greasewoodeagébrusﬁ . 600 57.8 1.5 2243 - 18.3

sagewort (Artemisia frigida) and Selaginells (Selaginella densa).

Grassland Vegetation Type:

This type (Fig. 4) ocecupied 16.6% or 27,700 acres of the sﬁudy area.

For the entire type; needle-and-thread (Stipa comsba) and blue grama were

the most important grasses, but various degrees of association and dominsnce
occurred among the grasses, Important forbs included fringed sagewort and

Selaginella,

Shale Slope Vegetabion Type:

A small portien of the study area, 1.6% or 2,675 acres, was occupied
by this type (Fig. 5). Tt was confined to slopes below shale ridges.

Longleaf sagebrush (Artemisia longifolia), big sagebrush, rubber rabbit-

brush (Chrysothamnus nsuseosus), broom snakeweed.(Gutierrezia sarothrae ),

Arksnsas rose (Rosa arkansana ), western wheatgrass, prairie sand. reedgrass

(Calomovilfa 1ongifglia)3 canby bluegrass (Poa.canbyi), saltbush (Atriplex
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TABLE IIT. SAGEBRUSH CHARACTERISTICS AS DETERMINED BY MEASUREMENTS IN
e ' INCHES ALONG LINE TRANSECTS IN EACH OF 43 STANDS IN THE
SAGEBRUSH-GRASSLAND VEGETATION TYPE, 1/ -

g/ 1 2 3 I
Density Rare Scattered Common Demse Average
No, Transeats (Stands) 5 9 15 ik \ -
Av. Nos of Plants/Transects 5.6 16,1 32,8 54,9 27.3
Av, Max. Plant Hi. .7 19,2 19.0 19.h 18,1
AV, Plant Hto 10,3 11,6 1.8 10.5 | 11.1
10,2 10,7 11k 8.5 . 10.2

Av. Canopy Intercept/Plant

g/ Each of the 27 transects for summer was 200 feet. Each of the 16
transects for winter was 100 feebt, but the dabs are expanded to repre-

sent 200 foot transects.

- 2/ Densities were assigned to the sagebrush in each stand on the basis .
of the number of plants interecepted/200 feet of line as follows:

0 =
9 =

21 -
hi +

8
2@ "
o oo

it

Plants = 1 Rare

= 2 Jcatitered
a2 3 Common

‘= 4 Dense

nuttallii), slimflower scurfpea (Pzoralea temuiflora), Selaginella, and

prairie thermopsis (Thermopsis rhombifolia) were characteristic.,

Greasewood Vegetation Type:

This type (Fig. 6) was confined to stream bottoms. It occupied 2.8%

or 4,672 acres of the study areas. Greasewcod (Sarcobabtus vermiculatus)

was dominagnt, but big sagebrush was also present. Eesert saltgrass was the

most common of grasses. Common forbs inecluded fringed sagewort and

Selaginella.




Figure 4. Grassland Vegetation Type.

Figure 5. Shale Slope Vegetation Type.




Figure 6,

Figure To
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Greasewood Vegetation Type In Foreground Along Creek Bottom=--
Greasewood-Sagebrush Type In Center Of Picture.

Cropland Vegetation Type.
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qxeasewoedaSagébrush Vegetatioﬁ ijes' '

This type (Fig. 6), occup&ing'lho2%‘or 23,776 acres, was the second
ﬁost extensive type;, It was confined to.bettomland.flgts andkaajacént
gehtle slopes between the éagébrush=grassland and greasewood vegeﬁaﬁion
type. Gréasewood, big éagébrush,'and ;nApléees, silver ségébrush'

(Artemisia cana), were deminant shrubso Dominant grasses imcluded thicks

spike Wheatgrass (Agrcpyron dasystachyum), Western wheatgra589 blue grama

and desert saltgrasss Among forbs, hoary aster (Aster caneseens), plains

~ prickley pear (quntia\polycanﬁha)z and Selaginells were importanto

®ther Vegetation Types:

Vegetation types of little importamce to antelope, but occurring on
the sfudy area, were the Oropland type (Fig. T), covering h,z% 6r 7;oho'
acres; the Abandoned Meadow type (Fig? 8); occﬁp&ing 0;7% or 1,107 acres;
and the Woodland type (Figo 9), which covered‘B 6% or 14,355 aefeso

The cropland type included alfalfa, native hay, and wheat flelds,
The gbandoned meadow type was abandomed agricultural land which had been
reseeded, either naturally with native vggetation or artificially with

crestbed WheaigraSS'(Agropyron cristatum), The woodland type of pondeross

- pine (Pinus penderosa) was restricted to the more mesie.western portion of

the study area where its distribution was broken and scattered.
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Figure 8. Abandoned Meadow Vegetation Type.

Figure 9. Woodland Vegetation Type.




PRONGHORN POPULATION CHARACTERISTICS

Six aerial censuses were conducted (Table IV). Each flight across

the study ares during a census period permitbed the coverage eféa'oneamile
strip. Sﬁartiﬁg at the northwest ecorner, antelope were classified in each
north-south strip until the emtire area had been covered. All flights
started shortly after sunrise, agd were undertaken enly on calm and clear
days.

During the first four censuses, 1925 antelope were elassified. Data
from the September apd February flights were not reliable for sex aﬁd age
class composition. Does and fawns were difficult to distinguish from the
air after August. There were 309 females per 100 males;rand T4 fawns per
100 females. The fawn-female figure includes yearling females. Some
workers, including Einsrsen (1948), have reperted that antelope females de
not breed until their second year, Others have reported'breeding:of Tawns
(Buechner, 1950 and Wright et.al., 1962). | |

In 1962 am aerial cénsus of the study area conducted by pefsonnel of
the Montans Department of Figh and Game disclosed 1171 antelope with a
fawn/female ratio of 90/100, In 1963, during.a gimilar censusjy 5®a{antel@pe
were coupted with a fawn/femsle ratio of 90/100. ‘

During the winter, sevem female antelope were collected. They were
aged according to changes in mandibular dentiti@n'(wright, 1962 ). Nbl
yearlings were collected. ﬁxeept-ferhane with a sinéie fétus,'all'females

were carrying twins (Apperdix, Table XV).
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TABLE IV. RESULTS OF SIX AFRTAL CENSUSES MADE ON THE YELLOW WATER TRIANGLE
STUDY AREA DURING THE SUMMER OF 1966 AND WINTER OF 1966-67.

Prongherns Classified

No,
' Cbser- Adults ee/ Fawns/
Dates, Aireraft vers L/ 99 &0 99 or oF Fawns Total 10008 10099
6/27, Super
28/66 Cub 2 207 5% 32 135 428 383 65
7/11/66  Cessna | ' o
: 180 3 2h6 89 13 181 529 276 T
8/3,4/66 Super : o
© Cub 2 22778 9 210 524 291 93
8/12/66 Cessna : 1 :
180 3 209 67 37 131 Yih 312 63
9/9/66 Super |
eub 2 - = = - 380 - -
2/9/67 Cessna, : :
: 180 3 - - - - bl - -

1/ The figure for number of observers

always includes the pilot.

\




ANTETOPE DISTRIBUTION AND USE OF VEGETATION TYPES

Winter (Decenber, January, February, March):

The relation between the occurrence of antelope %nd vegetatibn £ypes
was evaluated by recording the type‘where the animal was first dbéerved for
each of 9345 cbservations (Table V). A total of 8904 cbservations of india
vidual antelope was recorded with the aid of a 15=6®xﬂspotting scope and '
Tx35 mm. binoculars during T5 observation: days from Decenber 9?£hrough
Mareh 23 while traversing the';rea in a vehicle over essemtially the same
routes, Obgervability of antel@@e was poor when suow covered the ground,
and especially so when it persisted in scattered patches and the sky was
cloudy. During an aerial census on February 9, 441 individual éntelqpe
dbsefvations were tallied.

The sagebrush-grassland vegetation tyﬁe received most of the antelope
use regardless of month (Table f) or weather conditions (AppendiX;.Tables
XVI. and iVII)o During each month, 62 percent or more of the observations
were in this type, and for the entire winter,.Tl percent., The sagebrush-
grassland and greasewoodmsagebrush types combined ﬁrovided 80 percent or
more of the observations in each month and 89 pefcent for wiptera: The
_grassland, greasewood,‘ana erépland types reeéived ninor use, and wo use
was recorded for the shale slope, timber, or abandoned meaéo%ktypeso There
was some evidence from individually‘ﬁarked antglope Qf_m@vement from grags=
land tgus§g§bru§h types during periods>when snow covered the ground.

The density of sagebrush at each observation site recorded from the
ground was determined (Table VI), Density values were assigned on an

qcular estimate basis resulting from experienece gained while cover mapping
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TABLE V, PERCENTAGE DISTRIBUTION BY MONTH OF 9345 OBSERVATIONS OF INDIVIDUAL ANTELOPE ON
THE YELLOW WATER. TRTANGLE STUDY, ARFA ON FIVE VEGETATION TYPES IN WINTER,.1966-67,

No. Ohserv.
Sagebrush-~ Greasewood- " Total
~ Month grassland Grassland Greasewood sagebrush  Cropland Singles Groups Antelope

December  67(20,6)L/ L(15.4) 10(46.3) 13(3890) 6(51.0) 5 16 1810
Jenuery ~ 86(30.1)  4(50.5)  5(49.7)  3(45.0)  2(49.0) 7 8k 2682
Fébruaryg[ 62(18.6)  6(11.8) . 31(27.0) - 9 161 320k

" 1 75 1649

March 70(21.7)  T(1%4:8) - 23(27.2) -

Average  T1(22.8)  5(23.1)  L(48.0) 18(34.3) 2(50.0)

Potal 22 396 9345

i/ Percentage of total anteiape observed for %he month, Average group gize in parenthesis
execluding singles, ‘

g/ Data from an aerial'census on Februaxry 9 are combined with dats from ground obgervations,.
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* TABLE VI. . PERCENTAGE .DISTRIBUTION BY MONTH OF 890k OBSERVATIONS. OF

INDIVIDUAL ANTELOPE IN RELATION TO SAGEBRUSH DENSITY IN
WINTER, 1966-67, ' : '

Sagébrush‘Density

1 2 3 L Total No.

Month Rare Scatbtered Common Dense Obgervations
December oY/ 2g 50 12 1810
January T 28. | 53 12 2682
February 7 38 45 10 2763
March T 17 48 28 1649
Average 705 280 49,0 15.5

Total : _ 890k

l/ Perceﬁtages are based on 100 percent for each month,

(Table III). Most of the éntelqpe dbservations,were.in vegetation'ﬁypes
where sagebrush demsity was. estimated as "common"; l.e., 21 to 40 plants
intercepted per 200 feet of line transect.

Vegetation characteristics at antelope bedding sites in winter are
given in Appendix Tables XVIII. and XIX.-

Three hundred and ninety-six groups each consisting of two or more

and tegether comprising 9323 antelope, were observed from December 10

'through March 22 (Table V), The average group size was 23.5. The three

groups obgerved in Decenber and Janumary on the cropland vegetation type
were largest, followed by these on the greasewood and greasewood=sagebrush

types; respectively, Dirschl (1963) believed that the extent and quality
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of the winber range was the fagtor determining group size for éntelopem
Group size inéreased steadily from approximately 20 when,tﬁe ground -
wag dry to about 31 when snow covered the ground (Appendix Table | XX). No
correlation between group sizes of anteleope and temperatures was established,
‘except groups were slightly larger with warmer temperatures (Appendix
Table XXI)o
Sunmer (June, July, August, Septémber)z

Use of vegetati@ﬁ types in éummer was evaluated from 2305 ngQrvati®ns
of amtelope during five aerial cénsuses (‘Table VII). The sagebrush;gra5s~.
* land type received more use than did apy other type duringlatnes Jﬁlyg
August, and for the entire summer, but imtensities of use &uﬁing this
period were significantly less than.for the winter momths (Table V)Q Use
of this type steadily decfeased'tﬁrough the sumer. In Sepéémber,.the
grassland and crqpland types each received greaxér use than,sagébfush:
grassland. Cole (1956) found that sagébrush=graésland was used ﬁore than
other vegetaﬁibn tjpes by antelope prior te midsitmmer, but after this time,
use of this type deereased and use of greasewood and ghale slope types.in:
creased. He also indiecated that use of alfalfa flelds sharply increased
after mid;August? reaching a maximm in late Septembers

A thotal of 2249 amtelope in 238 grovps avezaging 9.k vas Gbserved

during the five aerial censuses in gummer. Groups were largest on the crop-

—————— T e b . - [EOPRRIE e —_———

;and vegetation type, but only eight percent of the total groups were seen
here (Table VII). Most of the groups observed were in sagebrush-grassland,

where the average group size was 8.2, Female-fawn groups, bacheloxr herds,




TABLE VIT,

25

PERCENTAGE DISTRIBUTION BY MONTH OF 2305 GBSERVATIONS OF
INDIVIDUAL ANTELOPE ON SEVEN VEGETATION TYPES IN. SUMMER 1966,
A8 DETERMINED BY FIVE AERIAL CENSUSES.

Month

Vegetation . A ; - ;/ Bua

Type | June July - August September Aygrage Tptal
Sagebrush- " 2/ -
grassland  53(7,0)<  50(7.2) bh(10.8)  16(T.9) 41(8.2)
Grassland 24(7:7) 24(11.5) 31(11.k) 145(12.8) 31(10.9)
Shale slope 2(8,0) - - - tr(8;d)
Greasewood 5(6.7) 2(6.0) 1(10.0) 1(2.0) 2(6.2)
Greasewood-= | o ‘
sagebrush 9(k4o5) 6(5.0)  16(12.6) 17(7.9) 12(7.5)
Cropland 6(5.5) - 17(18.0)  8(11.1) 22(20.8)  13(I3.9)
Abandoned . . .
‘meadow 2(9.0) = - - tr(9.0)

' (1] 77' 179 My o
Tot. No.
singles 2k 11 11 10 56
Tot, No.

groups 60 60 85 33 238
Tot. No, i
Antelope L28 529 968 380 2305

'i/ Data for this month are Ehe result of two aerial censuses, ope on
) August 3 and the other on August 9

g/ Percentage of tetal antelope observed for: %he month. Average group
size in parenthesis excluding singles. -

and territorial males, as described by Cole (1956) were observed., Data are

summarized in Appendix Table XXIiP




WINTER HOME RANGE

Nineteen antelope; ineluding seven aémlt femnles, @n@kyearling'female,
four fawn femsles, one yearling maie, and six faym meles, were trapped on
Decermber 9, 1966. They were driven %ith the aid of a helicopter a maximum
distance of seven miles into a L0x100. foot @val shaped trép'(Fiél"ll) with
one;quarter mile Wings'(MCLueas, l9§6)» They were individually markea_and
released the following day.

A neckband comstructed of plastic impregnsted mylen (“Saflag") backed
with nylon webbing, similar te bands used by Knight (1966) for éika was
gtapled around the neck of each of 16 amtelope (Fig. 12), Generaily, £wo
fingers of space was allowed between the reck band and an animal's neck.

One fawn was never seen again and‘angther wag seen for enly three days after
release., Possibly fhe neck bands were losbh byislipping over the fawns®
heads., Various symbels and color combinatioms Ffor in&ividﬁal bénds facil;u
tated recognition, Depending on light e@nditi@ns; individual ﬁands wéfe
identifieble at distances of ome=kalf to three-guarters of a mile, with some
patterns being more‘easiLy recognizable then others (Appendix’Table XXIIﬂq

Each of three antelope was equipped with a two-stage crysital cemtrolled
transmitter mounted on s one=-eighth inch thick lesther collar (Figo 13)
rivetted arcund the animal's neck (Fig. iﬁ}o Tramsmitters operated in the
151 Me, range, Two emitted steady signals, and the third, o pulsating
signal. u?%e“§g§n§m}?ﬁgg§_wit§“s?ggdy slgnals were wore eésily heard than
‘was.the one with 2 pulsating siénél ﬁhem'high winds caused n@ise‘im the
earphones of the receiver, Theoretical transmitier life was estimated at

180 days, but collection of the "radiced amtelope” at the end of the study




TABLE VIII, WINTER FOOD HABITS OF ANTELOPE BY MONTH AS INDICATED BY 13,758 INSTANCES OF PLANT
USE AT 28 FEEDING SITES ON THE YELLGW WATER TRIANGLE STUDY AREA.

-,

January ‘ February March

9 Feeding sites 12 Feeding Sites T Feeding Sites
% of Veg. % of Veg.
avail= C ' avail-
able able
No. 50 No. % of Veg. No. 50~
In= 2x5 dm. In- avall=- In- 2%5 dm.
stan~ Plots stan- able stan- Plots
ces % Lk=100° ces % - 120- ces % 2-100!
_/ of of Trane t of of 2x5 dm. t  of of Tran=- t
Taxa, Use Diet seets value Use Diet Plots value Uge Diet sects value
SHRUBS
Artemisis 2
“cana 910 19 7=/ +3.07 257 & = tr - 367 11 3 - 5%
. §

Artemisia . y ’ .
tridentata k309 76 13 +5.64575378 79 13 +7.668 3096 T8 13 49,698
Chrysothamnus : o
nauseosus - - - - 129 3 tr - 254 . 5 1 -
horicarpos .
oceldenbalis - - - - - - - - 95 3 1
Total Shrubs 5266 96 = - 3795 871 - .= 3852 97 -
‘FORBS ' : S S o
Artemigia . - : :
frigida 7T tr tr - 332 11 6 40,71 9k 3 tr -
Agter ' E -
canescens 21k 2 2 +0,.41 - - - 7 - - - - -
Total Forbg 289 3 - = 339 11 - o= ol 3 - -
GRASSES ‘
Poa.
compressa - - - - 8o 2 tr - - - - -
Tobal Grasses 43  %r - - 80 2 - - - - - _




TABLE VHI, (cor\‘binued.)

J -Only those spec:l.es which comprised one percent or mcre of the diet for at least one -month
are included, Others occurring were: rron glca‘tu.m (), Avtemisia longifolia (M),
Abriplex spp. (J,F), Euretia lonsta (F), G—r:.ndella squarroee (J )s Opum:.la polycantha (J,F),

Phlox hood..,l (F), and Poa secunda; (J).,

_/ As de'bermined by canopy coverages :

__/ S indlcates 8, s:u.gmf:.cant positive t-value,

..8'8:.. '




TABLE IX. FREQUENCY OF OCCURRENCE AND VOLUME PERCENTAGES OF PLANT TAXA AND FORAGE CLASSES AMONG
‘18 ANTELOPE RUMEN SAMPLES COLLECTED.OVER A FIVE-MONTH PERIOD IN WINTER, 1966-67,

. N . ) L Month

Taxay December ' January February  March . April Unlmovm;/
. 3r3y - @y (3) (6) A1) (3)
SHRUBS - _
Artemisia cana 33/3_/ 50/T 17/T
Arbemisia tridentata 100/50 100/57 100/47 100/38 100/22 100/54
Atriplex spp. . 67/T 100/3 33/T 17/T 33/T
Chrysothamnus nauseosus 67/7 50/21 33/9 67/3  100/9 '
Unidentified shrubs 100/12 100/10. 100/15 100/23  100/L47 100/33
Total Shrubs 100/73 100/92 100/71 100/6%  100/78 100/87
FORBS . : ' '
Artemisia frigida ‘ 67/1h 50/T 67/15 83/5 67/1
Agter canescens 50/3
Teptodactylon pungens 67/k : 17/T 67/ ‘
Opuntia polyeantha 100/5 100/3 CeT/7 100/19° 100/T y
rtropls spho . 33/1 3
Unidentified forbs 100/% 100/T 100/6 100/8 100/4 ¢
Total Ferbs - 1100/27 100/7 100/28  100/33 100/11
GRASS AND GRASS- i - ’
LIKE PLANTS 100/1 100/1 67/T 160/2  ‘100/22 67/1

1/ :_bnly_ those taxas which comprised one percent or more of the volume for at least one month sre
ineluded, Others cceurring were: Antennsris roses (December, February, Msrch, and Unknown),
Artemisia longifolis (Unkmewn), Alllum textile (March), Juniperus spp. (March), and Lichens
(Mareh ). . ' '

é/ Includes three rumen samples frem fawns found desd on the study area in February or Mareh.

~

;/_.Nﬁmber, of rumen samples in parenthesis,

i/ Percent frequency/aggre;gaﬁe percent of total velume, T indieates values less than one percent,
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individual species and its abundanee in the plant community (expressed as
percent canopy coverage).

-Shrubs were the most important forage class im the anbelope diet
during winter, averaging 93 percent of the total use at feeding sites and
T8 percent by volume of the total identifiable material in rumen samples.
Among shrubs; big‘sagebrush wag the most imp@rtant,‘b@th‘at feeding sites,
where it averaged T8 percemt of the tobtal instaneces of use, and in rumens,
where it averaged 45 percent_by velume 6f the total identifisble material.
-It was the only plant vwhich yielded a significant pesitive t-value, indi-
ca&iﬁg significantly higher proportions im the diet than in the Pplant
‘community. Cole (1956); working in the same area, found thab b%owse species,
including big sagebrush and silver sagebrush, formed the major portion of
rumen samples in December, January, and February. Many authors have
indicated the importance of.brawse in winter antelepe diets (Fefrel gg,giéy
1952; Yoakum, 1958; and DPirschl, 1963).

Forbs were the next mostlimportant forage class, beth in rumens and
at feeding sites, They averaged six percent of the diet on feeding gites
. ~and 19 percent by'volumelof the total identifiable maferial:in PUmens.q
ngnged sggewort was the.mmst important forb at f?gding”s;tego Fringed
sagewort an@‘prickley pearngac?us_weyg the impertamtlf@ﬁbs in rﬁmensa
Antelope Wwere obserygd towpaw‘pfégkley‘ﬁear cactus seve;a} times, apparently
for the purpose of brgaking off the upper; spiny_portion of . the plant in
order to esb the‘base@

Grass was unimportant, both at feeding sites and in rumens, but was




=31
eaten by awtelope during green-up peri@ds in warm weather, . In the April
ramen sawple, grass, a large‘part of which was greeh, formed 22 percént"
by volume of the total idemtifiable material.

During the winter, two dead fawn antelope were found in February °
and oﬁe in March,. The gelatinous eondition anthe marrow in thé femur
bones indicated malnutrition (Cheatug, 1949), Litﬁle‘or noe sub%ﬂtaneous
fat was visible on females ané fawns collected for rumen samples. The
amount of fat”igside'the respective body cavities was observed to grow
progressively less with each collection through the winter,

The rumen conbents of the antelope which #pparently died @fnmalnu;

trition did not vary significantly from those of ether rumens. uThirteeg

and three-tenths percent of 511 sagebrush plants measured on feeding sites

BN

were decadent (25_pereent or more of the crown was dead). On mény feeding
sites, big sagebrush plants were severely hedged (Fig.- 10} Characteristics
for sagebrush plants at feeding gites and permonent browse transect sites
are given in Tables X and XT. |

'Martinka'(l967), reporting .on mortality of Momtana promghorns in é
severe winter, suggested that malnutrition may have been relatgd to &
laég of sufficignt quantitieé of shrubby ssgebrush i@.?h@ die§,f The poor
body condition and fawn mertality noted in this stuéy possibly waé related
tovéuality of sagebrush in 'the diet. The relatively -low féwn;female ratios

(Teble IV) may also be indicative.
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A Severely Hedged Big Sagebrush Plant.

Figure 10.
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TABLE X. . SAGEBRUSH CHARACTERISTICS!H?EB ANTELCPE FEEDING SITES AS
DETERMINED BY MEASUREMENTS IN INCHES ALONG A 100.FOOT LINE
TRANSECT AT EACH SITE.

A1l

‘ ) L January Fébruary March Feeding Sltes
Av. Ht./Site T 10, 2 ,9 12,6  10.7
Av. % Of Plants Decadent/sitel/ 15@9 12b8, 10,9  13.3
Av. Canopy Imtercept/Site 949 8.5 12,3 9.9
.AN.;Sagebrush Densityé/, Dense Cormon Common, ) C@ﬁmon

*/ Plants were classed as "decadent" if 25 percent or more: of the crown
area was dead. ) :

2/ See Table III,

TABLE XI, PERCENTAGE DISTRIBUTIQN OF SAGEBRUSH CHARACTERISTICS AS
DETERMINED BY OCULAR ESTIMATION OF 25 PLANTS ALONG A TRANSECT
LINE AT EACH OF SEVEN PEBMANENT SITES. .- .

1

hLittle or_ Mbderately Severely

no clumping clumped. _clumped Matgﬁe "Dgcédent: Yourig
3L . 35 3k 72 26 2

Ced




WINTER FOOD HABITS

The contenfs of a oneaqnart‘rumen sample from each of 18 antelope
collected on the sﬁudy area were enalyzed accérding to the method of :Cele
(1956), and others. -Recognizable items were %olnmetrieally meaeuned and
expressed as percentages.  Feeding site examimations, c@nducéed immedianely
after the feeding site héd been.vacéted;by feeding antelope, snpplemented
rumen content amalyses in determining food preferences, Eech "Eite“ frpm
a plant was recorded as one 1nstance of use on a feedlng s;te, as dee
seribed by Knowlton (1960)° The percent of the diet constituted.by each

plant used was computed for eaeh rumen and feeding site, These pencent='
ages were totaiedhand_everaged using. the aggregate éerCent method (Martin
" et al., 1046), Results are shown in Tables VIII amd IX,

Ten 2x5 decimeter.élots.placed a}bng ; ldozfogt line were ekamined
at each feeding site not covered with snoﬁ te determine the_percent canopy
coverage of each plenﬁ specieea; Qn feeding sifes nithlsnow'cever, ﬁhe
canopy coverage of shruns wae reeorded’alqng 2 100 foot line transect.
During periods vwhen snow_eovered the ground; éntelepe were dbsenve& to
eat plants which extended above the snow. | |

The difference between the percent of diet and percent eanepy cover-
age. for each species used was determined‘at each feeding site. - The -
average of the differences between “the percent of the dlet and ‘the percent

canepy coverage for each plant specles was tested statistically where

o O [

sample sizes permltted with a-twoetalled tntest at the five percent_level

of significance (Li, 1965). ‘Thelhypothesis tested was: there is no sige

nificant difference between the percent of the diet constituted by an




Figure 11, Antelope Inside Trap.

Figure 12, Fawn Female (4008) Being Fitted With Neck Band.




Figure 13, Transmitter Attached To Leather Collar (Left) And Receiver
(Right).

Figure 14, Yearling Male Antelope (1372) Showing Leather Neck Collar With
Transmitter Package On Right And Antenna On Left,
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prevented their continued operation umbil batt@ry depletion,

Recelvers were +the double @@nvefsi@n erystal-controlled superhetero;
dyne type, with. sensitivity better tham one-tenth microvelt (Fig. 13).
ﬁadi@ eguipment ﬁas supplied by Markusén Electronic Specialties, 92 West
Harmey Road, Esko, Mimnesota. ' |

Banded and "radiced” ambelope were located dally when possible. A
high point near the center of the study area was selected as a.listéﬁing
post., A1l thrée transmitter signals could be heard from this location
eafly in the study period, Signals were heard.frem ag far away as seven
miles from this ﬁoint under optimm conditions. Depressions or ridges
hindered reception. Alt@tal of 579 locations ef individually marked E
antelope was recorded with the aid of the recelver and ocular aids'(l5;
60x spotting scope and Tx35 mm, binoculars), fr@mrDeceMber 9 through
March 23 | ‘ )

When releaseﬁp.allslSisuccessfully marked,antglopezreturned'to the
' same general érea-fromlwhi@h they were originally driven, Eight, in¢luding
Qne'with 8 radio, remained in this area (Yéll@W Water Are&) thrpugh the
winter study perieod; five, including one with a radioc, moved apﬁ;@xiyaxely
sévgn miles north to the Teigen Area after remaining in.the Yéll@w'waﬁer
Ares, for only three days;_@g&L”:adi@§d:yearl@@ghmalgfkmpyed'three miles
south to the Pike Creck Area after spending three days im the Yelléw Water
.Aréa; and two banded amtél@:ée shifted their home range to 'the.Teigen Area
after spending approximately one month in thé Yellow Water Ares (Fig. 15).

Data for two antelope were too incemplete for further eonciusi@nSo




=38~

Grass.

/¥ Yellow Water
V4 Reservoir

o

Flatwillow Cr.
Road

———> Movement of driven antelope to trap.
——-» Antelope dispersal from trap.

6_1_’_5—‘ miles

Figure 15. Yellow Water Triangle Study Area Showing Antelope Trapping
Pattern and Winter Concentration Areas of Marked Antelope.
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Locations of individual anbtelope were recorded in cme-tenth of a mile
intefvals by day ard month on a one-half inch scale map. Lecatiéns of
representatives of each of +the vérious sex and age groups are shown on
Figures 16 through 20, The locations for the remaining animsls are shown
on Appendix Figures 22 through 25, To estimate home range size;’a.liné
was drawn around the outside points ef'dbservati@n f@r'each-individual
antelope. The ares enclosed was calculated With the aid of a Polar
Planimeter (Table’XII)a One antelope (84013) was deleted from home range
calculations because only five observations were recordéd. Eighﬁ of the
16.for which home ranges Were caleculated each “shifted" their heme'rénge;
seven once and one twice. A home range Yshift® was'defined ag a'movemémt
ﬂfrom‘one area of activity to another with ne subsequent réfurn°

The yearliné female had the largest h@me-range of all sex gnd_age
groups, followed by the yearling male, adult-females, fawn females,'and
fawn males, respectively (Tabie XIII)a . For these groups where more tham
one animal was availabie, home range sizes were tested_ﬁith a'standgrd
analysis of varianee, onesway classification, at the 5 pefcemt level of
significance, The hypothesis tesbed was: there was no sig@ificént diff;
erence between the mean home range slze @f adult femaleSJ:famn females, and
fgyg*?gigs?" Whg?her the assumptions were sa?isfied in ﬁh;g test was’
questionable, but the Tesulting Fovalue of 14898 with 2 and 11 degress of
freedom led to apceptance of the hy?othesiso A t=testh appliedlﬁo tﬁg three
group means alse led to acceptance of ﬁhehwpothesié thatlnq_significant

difference existed (11 degrees of freedom at the 5 percent level of
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+ geometric center of home range
—— joins successive observations on home range

Figure 16, Individual Locations Of An Adult Female (1301) By Day And
Month In The Yellow Water Area With No Home Range Shifts.
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+ geometric center of home range .
— joins successive observations on first home range .
——-joins successive observations on second home range .
—-—joins successive observations on third home range .
----- indicates shift between home ranges .

Figure 17, Individual Locations Of An Adult Female (4002) By Day And Month
Showing Two Home Range Shifts. The First Home Range Was In The
Yellow Water Area; The Second And Third In the Teigen Area.
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A. Yearling Female (4003) In Yellow Water
Area With No Home Range Shift,

6 Imile

(symbols same as Fig. 17)

3/2

B, Yearling Male (1372) In Pike Creek Area Showing One Home
Range Shift.

i
" D S
7 Neo
} \\\ 27—
6 g ——
| -%. o
I NN T
| 3, Lt
A A
J;} ¥ iy

(symbols same as 1ig 17)

Figure 18, Individual Locations Of A Yearling Male And A Yearling Female
By Day And Month,
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A, Fawn Female (4010) In Yellow Water Area Showing No Home Range
Shift. Z

gz (Symbols same as Fig. 17)

B,

Fawn Female (4008) In Teigen Area Showing One Home
Range Shift.
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Figure 199

Individual Locations Of Fawn Females By Day And Month,
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Figure 20,

k-
Fawn Male (4015) In Yellow Water Area With No Shift
In Home Range.

Fawn Male (4007) In Teigen Area Showing One Home
Range Shift.

Individual Locations Of Fawn Males By Day And Month.




TABLE XII, SUMMARY OF MOVEMENT DATA FOR 16 INDIVIDUALLY MARKED ANTELOPE ON THE TRIANGLE
STUDY AREA IN WINTER, 1966-67. .

Distance (miles)
Shift (milés) Maximum Firss From Cenbter .Estimated

Noe. of

Dates of Between |/ Between to Last "of Range 2/ Home Range
Antelope Observa'tio.a Observo Home Ra,@ges Obsemfo Observo Mean Maxa {acres)
Adult 9 (L002) 12/12=1/12 11 4,08 2,66 -1 41 2,42  1510.k
' : 1/17-2/13 10 k.97 2,62 0,88  0.83 1,36  1369.6
2/23-3/22 1k 1.h7 2,05 0,23 0,65 1,28 BT0.4
Adult ¢ (hook)  12/12-3/18 39 - 3.17 1,76 1,00 1,75  2924.8
Adult @ (Boo5)  12/12-3/18 39 - 3,960 1,76 1,08 2.78  3776.0
Adult 9 (ko1k)  12/11-3/22 39 - 3496 1,91 1,09 2.70  3840.0
CAduit 9 (1301)  12/11-3/23 58 - 3,16  1.35 0,98 1,74  2835.2
Adult ¢ (137h) 12/14-2/13 35 - .57 2,54 » 1,29 2,85 3929.6
2/23-3/22 1k . 1,56 2,12 0,20 0,60 1,35 915.2
Yearling ¢ (4003) 12/11-3/18 k1 - 5,02 2,20 1516 4,30  557h.h
Fawn § (4008) 1/31-2/8 5 — 1,50  1.13  0.59 0,80 409,6
' 2/25+3/22 13 1,90 2,11 1,00 |, 0,63 1032 915.2
Fawn @ (4009) ig/i2-1/11 1k . b,27 045 1,22 2.085. 21644,8
, 1/17-1/20 b k.82 1,60 1,15 | Q58 0ob2 13k.h
Fawn @ (4010) - 12/11-3/22 38 - 4,80 1,90 1,12 3.32  Lk69l.2
Yearling & (1372) 12/17-1/21 22 _ 6.82  1.85 1,98 3.64  5209.6
S ... 1je2-3/23 19 3.6k ho37  1.6h 0,97 3,13 3110,k
Fawn ¢ (4006) 12/18-3/18 37 - 3.18 2.6  L.04 2,30 2560.0
Fawn ¢ (4007) 1/17-2/8 7 1.90  1.00 0,68 0.98  10l1l.2
) 2/a5+3/22 13 1.90 2,10  1.00 0.62 1.31 . 960,0
Fawm & (L011) 1/31-2/8 5 1.0 1,13 . 0.56 0,80 428.8
. _ 2/25-3/22 13 1.89 2,10  1.00 0,63 1.33 960.0 -
Fawn & (4012) 1/31-2/8 5 1.0 1,13 0,56 0,80 L28.8 -
. 2/25-3/22 12 1.99 1.70  1.00 0,55 1.00 72302
Fawn & (4015) 12/11-3/22 k2 - 1,17 1,90 1,01 1,75  2668.8

- 1/ Cemter to-center distance.
: é/ Central point of the area wi ‘i;hizl which the animsl was observed, calcula‘ted geometrically

(Hayne, l9h9)

ugf(u
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TARLE XIII, AVERAGE WINTER HOME RANGE SIZE FOR EACH OF FIVE SEX AND AGE
GROUPS OF INDIVIDUALLY MARKED ANTELOPE ON THE YELLOW WATER
TRIANGLE STUDY AREA IN WINTER, 1966-67.

Age and No. .of Av, Home Range -
Sex Group Antelope Size (acres) 1/ Range ~
Adult 9 6 2841.h 1250°1=38ho 0
Yearling 9 1 . 55Thb -
Fawn @ 3 24171 015,2-4691,2
Yearling ¢ 1 4360.0 :
Fawn & 5 1579.5 723°2w2668¢8

_/ Eight antelope had home range "ghifts”. The average of the h@me ranges
for each of these antelope was used in celevlating average home range
size, except for four where the number of cbservations for ome of the
home ranges was less than six., For these four the howme range resulbting
from six or more observaibions was used.

TABLE XIV. AVERAGE AREA USED BY EACH OF THREE SEX AND AGE GROUPS OF
INDIVIDUALLY MARKED ANTELOPE IN RELATION TO VEGETATION TYPES
IN WINTER, 1966=67. :

__Average Avea Used (acres)

Vegetation Adult - Fawm Fawn -
Type ? ? -

Gfeaseweon | l/ o

sagebrush 2977.3(5) 3168,0(2)  261h.4(2)

Sagebrush- T

grassland 35h2.4(2) 729,.6(2) 150%.0(3)

l/ The nutber of amtelope used in caleculations in parenthesis.




el
significance), .

-Fawn females had the most variable home range sizes,;fdliowed,by adult
‘females and fawn males, respectively. Sipée,home range data were available
f@r only one.yearling female and one yearling male,. no conclusioh could be
made aboﬁt the varigbility of the home rapges fof these ‘sex and age groups.

Adult females used a 1a;ger.area on the sagebrﬁshﬁgrassland'vegeta@ioﬁ
typg fhan on the greasewoeodssagebrush type. B@th.fawn;males.and femaleg

showed the opposite (Table XIV)s
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Figure 21, Yellow Water Triangle Study Area Showing Land Ownership.
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TABLE XV, MEASUREMENT OF FETUSES FROM SEVEN FEMALE ANTELOPE COLLECTEDR ON

THE YELLOW WATER TRIANGLE STUDY AREA DURING THE WINTER OF 1966-6T

Nurber of

Crown=Rump

Date Age of
Collected Female Fetuses Sex Welght Length
12/23/66 3yrs-Tmos 2 ? 2 ezs. 7112 mms
d 3\0;50 A13 mm,
1/21/67 5yrs-Smos 2 9 5 0z5. 152 mm,
' g 6. 028, 156 mm,
2/1/67 Tyrs=9mos 2 -9 8 ozs. 170 mm,
d T 0zS, 165 mm,
3/22/67 8yrs=10mo$ 2 ? 21 oz8.. '.2h5 mm,e
I 18 ozs. 213 mm.
3/23/67 5yrs=10mos 2 9 30 ozs. 281 m.
d 24 ozs. 256 mm,
3/23/67 . 2yrs-10mos 1 Q' 22 ozs. 257 mm."
- 3/23/67 5yrs=10mos 2 g 26 ozs. 276 mm,
_ _ d 28 ozs. 279 mm,
L/e1/67 2yrs-1lmos 2 - 61 ozs. 345 mm,
< 60 0z8. 340 mm,




TABLE XVI, PERCENTAGE DISTRIBUTION OF 8708 OBSERVATIONS OF INDIVIDUAL ANTELOPE IN RELATION
TO GROUND CONDITION IN WINTER, 1966-67.

Vegetation Type

Ground . Sagebrush- : 5 Greasewood- Total No.
~ Condition @rassland Gragsland  Greasewood. Sagebrush ~ Cropland Observations
Dry 679:/ 5 - 28 - 1716
 Damp 65 13 A 22 - 57T
Wet, Maddy 7 8 2 ’ 13 - 2353
Scattered . -
Snow 70 6 - 8 " 17 - 1388

Snew- 1=6" Th 1 6 13 5 2774

;/_ Percentages are based on 100 percent for each ground cendition category.




TABLE XVII. PERCENTAGE DISTRIBUTION OF 8573‘OBSERVATIONS OF INDIVIDUAL ANTELOPE IN RELATTON
‘ TO TEMPERATURE . IN WINTER, 1966 67

VEgetation Type

) SégébruSh- ' : ' : ‘Greasewood- L Total Ne,

" Temperature Grassland Grassland  Greasewood Sagebrush  Cropland Observatlons
Miﬁus OOF; | 78£/ - 8 . o - 296
0-32°F, 72 3 b 9 - - 2 4909
3040%F, 7 8 . 1k 2 2138
40-60°F, 6 6 | 10 16 - 930

;/'_Percentages are baséd on lOO_peréént for eaeh femperature category..

-85‘.“
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TABLE, XVIII. PERCENT CONSTANCY, CANOPY COVERAGE, AND FBEQUENCY OF OCCURRENCE
. OF VEGETATION AT 12 ANTELOPE- WINTER BEDDING SITES. AS DETER=
MINED BY MEASUREMENTS WITHIN 2x5 DEGIMETER PL@TS..

Taxa - @ - Constancy 'Coverage Frequency

SHRUBS . .
Artemisis, tridentata : : . 100 16 L3~
Atriplex spp. : o 25 2 .23
Chrysothamnus nauseosus = . - -2 20
Gutierrezia sarothrae ,33 1 18
Rosa, arkansans, 8 2 10
SBarcobatus’ vermlculatus 25 9 .27
FORBS . T - 2
Arenaris, hookeri _ it} 2 46
Artemisia frigida - - . . 58 9 . 51
Aster canescens ' , 8. 5 . 20
Circium flodmeni ' - 8 tr 10
Erigeron pumilus ' Coe 8 tr 10
Opuntis polycantha ' ho R 30
Plantago spinulosa ' . 25 tr a7
‘Psorales, tenuiflora IR .25 Br 13
Selagimells densa - 17 b 15
Taraxacum officinale . 8 B -+ 10.
GRASSES AND GRASS~-LIKE PLANTS _ :
Agropyron dasystachyum Co 8. 28 - 80
Agropyron smithii ‘ 83 3k . 92
Agropyron spicatum _ ' 25 10 50
‘Bouteloua gracilis - 50 .10 Lo
Bromus. Jj “agonicus : '8 3 30
Cgrex brevier ' 25 tr .30
Koeleria eristata o 50 . S b5
Poa, canbyi . : 17 3 a5
Poz co regsa : 8 2. )
Poa "secunda; : 92 . 2 .46
Schedonnardus paniculatus- 17 tr 25
. LICHENS ' ' : 83 - 3 .39

BAREGROUND . .. . ... 100 81 100
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TABLE XIX, GROUND COVER CHARACTERISTICS AT 12 ANTELOPE WINTER BEDDING
BITES. DATA ARE FREQUENCIES OF OCCURRENCE OF BARE GROUND,
ROCK, LITTER, AND LIVING VEGETATION AMONG 480 POINTS.

Bare — Living
Ground Rock Litter Vegetation

61 - 19 ' 20
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TABLE XX, AVERAGE GROUP SIZE OF ANIELOPE BY MONTH IN RELATION TO GROUND CONDITIONS ON THE
YELLOW WATER TRIANGLE STUDY AREA I WINTER 1966-6T. :

Ground Men'bh No. - To. AV, Gfoup
Cpné!i’bien ‘ December .January ‘ February Me,reh » Qbservo Groups Size
by . .- 37.2/9/5  18.6/s3/6h 19.8//1T  1Tie 86 19,9
_Damp - - -  19.8/29/2k k76 ol 19.8

1 : : , .
Wet, muddy 23,8/1_4/13-/ 25:9/17/19 22.7/38/53 2k.6/21/1h 2349 99 | 23.7

Seattered ' : ' . _ . ,

_Snow 18.6/21/1k  28,3/22/23 2h.M4/10/11 22.9/14/9 1386 57 2,3
28.8/61/36 36«’-#/52/3_7‘ 19.41#/9/5 25.9/2A/1 2165 &

31:1

J Average group size (two or more antelqpe represented a group) /percent of observat:.on
days in month wrbh that part:.cular grmmd condition/ number of groups.

Vv




TABLE XXI. AVERAGE GROUP SIZE OF ANTELOPE BY MONTH: IN RELATION TQ TEMPERATURE ON THE YELL.OW

WATER TRIANGLE STUDY AREA IN WINTER, 1966-67.

Meonth _ s No. ~ Noe

&v, Group
Tempergture ”Deeemb_ex_' -qaxgu,ary‘ Fe‘b:mary' ‘ March @bsewo_ G_roups 7 _‘Size
Minus O°F, i 28,3/9/6 | ; ~ 20.8/7/6 295 12 2h,6
0 %o 32°F. 31.3/57/315  sha3/oh/30 18,8/52/78 21.9/6k/51  kBYh 199 26
32 to 40%F, 20.0/k3/32  28.8/27/18 23. h/33/37 22, 6/29/18 oha7 105 23,1
. 26?5

Lo tciéagﬁo - 39¢1/9/17 23, 2/1&/18 — 929 35

= 9ga

=/ Average group size (‘i,wm OF more am'i,elope represented a gvoup)/per@emt of o‘bserva,tion

days in mouth with thaet particular temperature cendltion/number of groups,
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TABLE XXII. SUMMER GROUPING CHARACTERISTICS OF ANTELOPE BY MONTH DETERMINED FROM RESULTS OF

FIVE AERIAL CENSUSES IN THE YELLOW WATER TRIANGLE STUDY AREA, 1966,

Ave Femal é-Fawn Groups Bachelor Herds

No.

No,’ Group No. - ~Avs Group % af,G_rm;.pé W/ .- Noo Av,- Group Territorial

Month  Observ. .Size Observ, . Sizeé ‘Territorial & Gbserv, . Size A '
mme  voweo) 6.7 o 26 66 6.0 18
July 518(60) 8,6  hh6(kk) 10,1 48 64(13) 4.9. 28
mgust?  o57(85)  11.3 885(73) 12,1 - 1 39(7) . 5.6 29
sept,  370(33) 1.2 327(22) k9 8 27(6) k5. 28
Total  2249(238) ' &

L . g
g_./ Two or more gnhtelope were considered to represent a group. Nuwber in parenthesis is nunber

of groups. A

g/ Data for this month was the result of two aei'iai censuses., They were averaged to
the data for bacheler herds and territorial meles. :

Obtain
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TABLE XXIII. CHARACTERISTICS CF INDIVIDUAL NECK BANDS AND COLLARS USED ON

EACH OF 19 ANTELOPE TRAPPEP ON THE YELLOW WATER TRIANGLE

STUDY ARFA ON DECEMBER 9, 1966.

Band and Collsr Characteristics

Anﬁeigpe

WeIig

81375 Leather ' Sguares Pocr

Favn 9. ’6h
Adult @ 97
Yearling @ 91
Adult ? | 103

Aduls © 111

Fawn ™
Fawn & 6
Fawm @ 6k
Fawn 9 67
Fam @ 64
Fawn & T2
Fam & 70
Fawn o 71

Adult @ 91

Favn:d L
Aduls © 102
Adult 9 10k

Yearling d 100

Ear Tag : Pattern Color Obgerv= .
Numbers Color  and Deseripticn = ability Chamnel Age and Sex (lbss)
sh001, . White
sh501 Black mg Y ‘ - Y
shooz, White ' 2/
sh502 Black Dots : Good .
shoo3, White 3/
sh503 Black Sguares Good
shook , White
gh50h - Black Arrows Medium
sh005, _ White
sh505 Black . - Candy Stripe Good
sh006, White
shk506 Black Chevrons Medium
shoo7, White 3/
sh507 Black Diamonds Good. .
shoo8, White
- sh508 Black =  Checkerboard Poor
8k009, Black
sh509 Orange sqo Medium
sho10, . Black
sh510 Orange Triaungle Medium
sholl, ' Black
gh511 Orange nxo Poor
shol2, - Black
" 8h512 . Orange Circles Good
- sho13, , Black -
84513 Orange Hourglass  Poor
sholk, Black
shs1h Orange A : Good
sho1s, ‘ Black :
sh515° Orange " Crescent Gewd
sho16, T Black h 1/
. 84516 Orange Lines -
51301, Blue
51302 Leather ey n Poor
81372, Red
S1373 Legther u3w - Poor
8137k, Yellow -

Advlt @ 89




=59=.
TABLE XXIII. (Combinued)

m/ SO0l was never seen again after release, Sh016 was. seen for only three
days after release, 5

2/ Gbservability was based on the following categoriess
Goed - recognizable at 1/2 to 3/ mile under both geed and
veor light . .conditions,.
Mediym - recognizable at 1/2 %o 3/4 mile with good light
conditions only.
Poor - recognizsble only at short distan@es with gb@d
light conditions.

_/ Bands of SL003 and Sh®®7 ware easily dbserved@ but difficult %o distime_.*
gulsh from each other. :
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A. Fawn Female (4009) In Yellow Water
Area Showing Home Range Shift to Teigen
Area.

B. Fawn Male (4006) In Yellow Water Area
With No Home Range Shift.

1mile

+ geometric center of nome range
—— joins successive observations on home range

Figure 22, Individual Locations Of A Fawn Male And A Fawn Female By Day
And Month,




Figure 23,

wbl e
A.

Fawn Male (4011) In Teigen Area Showing
One Home Range Shift.

B.

Fawn Male (4012) In Teigen Area Showing
One Home Range Shift.

(symbols same as Fig.22A)

Individual Locations Of Fawn Males By Day And Month.
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A, Adult Female (4004) In Yellow Water Area
Showing No Home Range Shift,

B, Adult Female (4005) In Yellow Water Area
Showing No Home Range Shift,

Figure 24, Individual Locations Of Adult Females By Day And Month.
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A, Adult Female (4014) In Yellow Water Area
With No Home Range Shift,

(symbols same as Fig. 22A)

B, Adult Female (1374) In Teigen Area Showing
One Home Range Shift.

(symbols same as Fig. 22A)

Figure 25, Individual Locations Of Adult Females By Day And Month.
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