Technical Report No. 231

PRONGHORN FOCD HABITS STUDIES, 1970-1972

Charles €. Schwartz and Julius G, Nagy
Department of Wildlife Biology
Colorado State University

Fort Collins, Colorado

GRASSLAND BIOME

U. S. International Biological Program

August 1973



TABLE OF CONTENTS

Title Page « « ¢ v o« v v v o+ o o s o o s o o o o o o s
Table of Contents . . & « ¢ o ¢ 2 s & « o o « = s +
ADSETFACT o« o« o o « o o o s o s + & 2 + = s » = = s 4« =

Introduction . « « ¢« ¢ o o o o o 2 o = ¢ o o o @
Objectives . « ¢ v ¢ o o o o 4 o & s o s 2 s 4 s

Materials and Methods . . . . e h e e e e e e e
Botanical Composition of the Diet . . + « & « o v «
Chemical Analysis . . « ¢ « & ¢ o v ¢ 4 2 = o o o o @
In Vitro Digestion . . . . e e
Comparison of Diets of Tame and W|1d Pronghorn . e e
Effects of Supplemental Feeding and Restricted
Grazing Times on Dietary Intake of Tame Pronghorn . .

Results and Discussion . . . . .. e e e e a e s s
Botanical Composition of the Dlet e e e e e e e e
Chemical Analysis and In Vitro Digestion . . . . . .
Comparison of Tame and Wild Pronghorn . . . .
Effects of Supplemental Feeding and Restr|cted
Grazing Times on Dietary Intake of Tame Pronghorn .

Literature Cited . & + & + & o ¢ & o s » s = o + .

Appendix I. Scientific and Common Names for Plant Species

Appendix I1. Field Data . . . . . .

Codes .

Page

12
12

22
25
26

30



T
[ B

ABSTRACT

Food habits of tame pronghorn antelope [Antilocapra americana {(Ord)]
were investigated from December 1970 to January 1972 in diet pastures on
the Pawnee National Grassiand, Colorado. Both botanical and chemical com-
positions of the diet are listed. Antelope seemed to prefer plants in early
phenological stages and ate a large variety of forbs, grasses, and browse
when these were available. Supplemental feeding of animals with concentrate
had a negligible effect on food habits in the pastures. When dietary habits
of tame pronghorn and wild pronghorn were compared using the fecal micro-
technique it seemed that, besides individual variation, availability of plant
species was the major factor determining diet compositipn. :Pata did not
indicate major differences in dietary habits of pronghorn due to background

differences (tame vs. wi]d).r




INTRODUCTION
This report covers activities of the antelope project from December
1970 to January 1972. The main area of investigation was the dietary

habits of pronghorn on the Pawnee National Grassland.

Objectives

Main objectives of the study were: (i) to ascertain the botanical
composition of the pronghorn diet both seasonally and under different
cattle-grazing intensities, (ii) to measure the chemical constituents of
plant species eaten and of composited diets, (iii} to estimate the digest-
ibilities of plant species eaten and of composited diets, (iv) to compare
dietary intakes of tame vs. wild pronghorn, and (v) to investigate effects
of supplemental feeding and restricted grazing times on dietary intake of

tame pronghoern.

MATER1ALS AND METHODS

Botanical Composition of the Diet

Seven grazing trials were conducted to ascertain the botanical compo-
sitions of pronghorn diets. Dates of each trial were chosen to inciude all
seasons. Sampling was intensified during the season of most plant growth
so that changes in preference related to changes in plant phenology could
be detected. Sampling dates were: 5-8 December 1970; 20-28 March 1971;

28 April-5 May 1971; 25 June-5 July 1971; 14-21 August 1971; 23-28 October
1971; and 15, 16, 22, and 23 January 1972.




The 5-8 December trial was conducted in half section 23 W. Eight tame
pronghorn kids, four females, two males, and two castrated males were paired
according to their compatibilities. Two different pairs of animals were
transported to the study area each morning and each evening in a horse
trailer. The first pair of animals were observed by two men for one hour
and the second pair were observed the second hour. A similar pattern was
followed by the two observers in the afternoon. The observation sequence
of the animals and observers is listed in Table 1.

The remainder of the trials were conducted in diet pastures in section
21. Animals were kept at the Pawnee Site where they grazed freely throughout
the day. In all cases animals were given at least 4 days to acclimate to
the pasture and establish plant preferences. The 20-28 March trial was con-
ducted in diet pastures 1, 2, and 3. Following this trial diet pastures !
and 2 were combined to form one large light-use diet pasture. Three tame
pronghorn kids, a male and two females, and one yearling female were used
in all subsequent trials. Since only the March trial included a moderate-
use diet pasture, its discussion is omitted. In each treatment (heavy- and
light-use pastures), animals were observed for 3 days in a March trial and
for 4 days in April-May, June-July, and August trials and for 2 days in an
October and January 1972 trial. Since preliminary observations indicated
that pronghorn grazed intensively for about 1.5 hr in any onhe grazing period,
each observer watched two animals each morning and each evening for 45 min
per animal. Following the afterncon grazing period, animals were ted back
to the corrals and held until the following morning's observation. Animals
were permitted to graze freely'during the day. The observation sequences

for the March-January trials are listed in Tables 2 and 3.



Table 1. Animal observer sequence for dietary studies with pronghorn, 5-8
December 1970.

Day
Time
1 2 3 4
First A.M. 1-Cindy?/ 1-Streak 1-Kay 1-curley?’
2-Fredrica 2 -Smoke 2-Liz 2*Jake2!
Second A.M. 1-Smoke 1-Liz 1-Jake 1-Fredrica
2-Streak 2 -Kay 2-Curley 2-Cindy
First P.M. 3-Liz 3-Curley 3-Fredrica 3-Streak
4-Kay L-Jake L-Cindy L-Smoke
Second P.M. 3-Jake 3-Cindy 3-Smoke 3-Kay
L-Curley k-Fredrica L-Streak L-Liz

a/ Number represents observer, followed by the animal's name.

b/

= Castrated males,.



Table 2. Animal observation sequence for dietary studies with pronghorn,
20-28 March 1971.

Day
Time
1 2 3
R . al . .
First A.M. 1-Fredrica— 1-Kim 1~Kim
2-Smoke 2-Kay 2-Smoke
Second A.M, 1-Kay 1-Smoke 1-Kay
2-Kim 2-Fredrica 2-Fredrica
First P.M. 1-Smoke 1-Kay 1-Smoke
2-Fredrica 2-Kim 2-Kim

Second P.M.

1-Kim
2-Kay

1-Fredrica
2-Smoke

1=-Fredrica
2-Kay

a/

2 Number represents observer, followed by the animal's name.




Table 3. Animal observation sequence for dietary studies with pronghorn,
April 1971 to January 1972,
Day
Time
1 2 3 b
First A.M. 1—Smoke§! 1-Fredrica 1-Kim 1-Kay
2-Kim 2~Kay 2-Smoke 2-Fredrica
Second A.M. 1-Fredrica T=Kim 1-Kay 1-Smoke
2 -Kay 2-Smoke 2-Fredrica 2-Kim
First P.M. 1-Kim 1-Kay 1-Smoke 1-Fredrica
2 -Smoke 2-Fredrica 2~-Kim 2-Kay
Second P.M, 1-Kay 1-Smoke 1-Fredrica 1=-Kim
2-Fredrica 2-Kim 2-Kay 2-Smoke

a/ Number represents observer, followed by the animal's name.



The method used to ascertain plant species and parts consumed has been
described by Hoover (1971). The procedure used to estimate the dietary
intake of pronghorn involved estimating the weight consumed by each species.
Each diet sample contained the same proportion of each species by weight as
eaten by the tame pronghorn. The weight per bite of each species was deter-
mined using the average plucked weight pér 100 bites of each species. Species
comprising more than 2.5% of the total bites taken were used in compositing

pronghorn diets.

Chemical Analysis

Chemical analysis included the Van Soest (1963) method of fiber analysis,
microKjeldahl measurement of nitrogen, bomb calorimetry, and phosphorus mea-
surements. All species comprising 2.5% or more of the total bites taken in

any sampling period were analyzed.

fn Vitro Digestion

Dry matter digestion, in vitro, was measured for plant species making
up at least 2.5% of the total bites taken and for composited diets for
observation periods through 14-21 August. Digestion coefficients were not
determined for the October and January trials. Rumen inoculum was obtained
from two wild male pronghorn collected 25 September 1971, Animals were shot
and immediately transported to the laboratory. Time from collection to ini-
tiatlon of in vitro fermentation technique used has been described by Tilley
and Terry (1963) and Pearson (1970). Substrates for all digestion trials
were triplicate 250-mg samples ground in a Wiley mill to pass a 0.5-mm screen.
Rumen inoculum was prepared by adding one part strained rumen fluid (compos-

ited from the two animals) to four parts prewarmed (38.5°C) standard buffer



solution (McDougall 1948) saturated with COZ. Some 30 ml of this mixture

were used as inoculum in each tube.

Comparison of Diets of Tame and Wild Pronghorn

Fecal samples were collected from tame animals during dietary studies.
Within 1 week after dietary studies, fecal groups were collected from wild
animals. 1In all cases except 25 June-5 July, feces were collected from a
wild herd less than 1 mile north of the study area. Since these animals
could not be located during the June-July sampling periocd, fecal groups
were collected on the Meadow Springs Grazing Association Ranch, 1 mile north
and & mile west of the Carr exit on Interstate 25.

To measure variability among wild herds, fecal groups were collected
after the August sampling period from three herds. One sample was collected
from a herd 1 mile north of the study area (Herd B); a second sample was
collected in section 19, 4 miles east of the study area (Herd C); a third
sample was collected on private land in section 32, 10 miles east and 1 3/4
miles south of the study area (Herd A). Fecal groups collected during the
January 1972 trial were analyzed individually to determine the variation
between animals within a wild herd.

Remains of plant species in fecal contents were identified using the
microtechnique method of identification (Baumgartner and Martin 1939, Sparks
and Malachek 1968). The technique is summarized by Hansen et al. (1971).
For each sample, 20 slides with 20 fields per slide were read.

Effects of Supplemental Feeding and Restricted Grazing Times
on Dietary Intake of Tame Pronghorn

Hoover (1971) stated that supplemental feeding of pronghorn may have
affected the proportions of each plant species in the diets of tame prong-

horn. Investigating this possibility, three animals in treatment 1 were



given ad libitum concentrate from 5:00 P.M. until 8:00 A.M., or the time the
animals spent in the holding pens at night. Three animals in the second
treatment were also in holding pens at night, but received no concentrate.
These animals were observed for 30 min each morning in a random fashion by
two observers. After observations were completed, animals were allowed to
graze freely the remainder of the day. This trial was conducted for 4 days.
Since these tame pronghorn were kept in holding pens at night, it was
necessary to determine if this affected intake and dietary selection the
following day. Three free-grazing animals in treatment 1 were left ir the
diet pastures all night, while three animals in treatment 2 were locked in
the holding pens from 5:00 P.M. to 8:00 A.M. Each morning penned animals
were released. Animals in both treatments were observed for 30-min periods
until all animals had been observed. Animal observation sequence was randomly

chosen. This trial was conducted for 2 consecutive days.

RESULTS AND DISCUSSICN

Botanical Composition of the Diet

Plant species comprising at least 2.5% of the total bites in any one
season are listed in Table 4. Fringed sagewort (Artemisia frigida) and
blue grama (Bouteloua gracilis) comprised over 70% of the diet during winter.
Minor forbs eaten included scarlet globemallow (Sphaeralcea coccinea),
thelesperma (Thelesperma trifidum), and primrose (Oenothera spp.) {since
0. albicaulis and 0. coronopifolia are difficult to identify without the

flower the two were lumped as Oenothera spp.).



Tabla &. Percent of tha total bites taken by tams pronghorn by suson.-'-’
Plant 1970 1971 1972
my_/ mﬁ%?ﬁ Rarch 20-28 Rpr1l ZB-May b June Z5-July 15 August Th-21 October 23-38 January 15-16
73w Light Heavy Light Heavy Light  Heavy Light  Heavy Light Heavy Cight  Weavy
AGSH 0.1 5.6 28.9 6.3 L) 0.4 1.4 2.2 2.1 S ) h.9 1.1 5.1
ARFRY 1.6 0.9 9.8 0.0 0.3 0.0 0.2 0.0 0.0 0.2 3. 2.0 k.0
ASPES 0.0 0,1 3.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.7 0.0
BAGP 1.6 0.3 3 0.0 8.0 0.0 [ ) 0.0 1.0 0.0 1.4 0.1 0.%
B0GR2 60.8 9.6 13.3 0.2 0.2 10.0 17.0 10.8 13.8 4.2 30.7 38.4 56.7
BRTE 0.0 50.6 6.0 15.7 0.0 0.1 0.0 0.0 0.0 51.6 0.0 17.7 0.0
BUDA 3.7 0.6 1.4 Q.0 0.0 .7 0.8 0.2 0.3 0.0 0.0 0.0 0.0
CAMES 1.7 0.0 2.5 3.7 28.4 8.2 0.3 0.3 2.6 0. 33.8 2.6 7.1
CHNAZ -- - - - - - - - e - - 1.7 5.1
CHYIG 2.1 3.0 D.3 1.0 0.8 0.2 0.4 0.3 .7 a.1 0.0 0.k 0.0
CYAC 0.0 1.1 0.2 10.6 1.3 1.9 0.0 e.0 0.0 0.0 0.0 e 0.0
DEP{ 0.0 0.0 0.6 0.6 2.7 0.5 0.4 9.0 0.0 Q.0 0.0 0.0 0.0
EREF 0.6 V.2 2.7 0.6 0.9 0.4 5.4 1.8 8.2 1.2 9.8 3.4 13.7
FEOC2 0.0 1.2 0.3 4.0 0.1 0.0 0.0 0.0 0.0 0.0 2.0 0.5 0.0
GUSA2 0.3 1.3 3.0 0.0 G.0 0.1 0.5 0.1 0.2 0.0 2.5 0.0 0.7
iVAX Q.1 0.0 0.0 0.0 6.2 0.0 1.9 0.0 i 0.0 0.0 0.0 0
LEDE 0. 0.3 0.0 1.7 7.7 1.4 5.3 0.2 0.1 Q.0 0.0 0.1 0.0
LEMOY 0.0 0.0 0.0 10.4 4.2 02 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LOOR 0.0 0.0 a.t 1.9 3.2 0.1 0.0 .0 0.0 0.0 0.0 0.0 0.0
DEAL 4.3 0.1 0.0 0.2 0.3 0.7 0.3 2.0 0.0 0.0 0.0 0.0 0.0
(QECO2)
PLPAG 0.0 2.8 0.0 0.2 0.0 11.6 2.0 2.1 0.0 0.0 0.0 0.0 0.0
SAKAT 0.2 3a 0.5 0.0 0.0 2.6 1.1 6.8 2.0 0.0 0.0 0.3 0.4
SOSE4 0.0 0.0 0.0 0.0 0.8 0.8 2.3 12.9 0.0 Q.0 0.0 0.0 0.0
SPCO 4.1 6.2 0.9 17.h 17.4 19.2 38.6 55.4 3.6 9.2 1.1 18.9 0.2
THF 2.7 1.0 0.0 10.0 0.4 29.7 1.3 5.1 0.2 0.0 0.0 0.0 0.0

8 Species Jisted do not represent all species eaten, only those representing at least 2.5% of the tota] bites taken in
any season.

!/ Code name; for sclentiflic and common name see Appendix I.
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Plant growth had begun when the 20-28 March trial started. Pronghorn
selected predominately new growing species. Brome grass (Bromus tectorum)
was the major species consumed in diet pasture 1. Western wheatgrass
(Agropyron smithii) and blue grama were eaten to a lesser extent. Woolly
Indianwheat (Plantago purshii) was eaten on 2 days when the ground was
covered with snow. On these days the pronghorn ate plants protruding above
the snow. Only one pawed snow to uncover plants observed,

Since brome grass did not occur in the heavy-use pasture, western
wheatgrass and sun sedge (Carex heliophila) were the predominant species fn
the March diet. Also, since many forbs eaten in the light-use pasture were
scarce in the heavy-use pasture, use of browse in the heavy-use pasture was
more concentrated on-fringed sagewort, shakeweed (Gutierrezia garothrae) and
false buckwheat (Eriogonum effusum).

By the 28 April-5 May trial many plant species were rapidly growing.
Brome grass had already begun to mature and its consumption dropped. The
gquickly growing scarlet globemallow and thelesperma were highly preferred
forbs. Common starlily (Leucoerinum montanum), a small fleshy plant, was
also selected by the pronghorn,

Since brome grass and thelesperma did not occur in the heavy-use pasture,
sun sedge and western wheatgrass predominéted in the diet In this pasture.
Common starlily was less abundant in the heavy-use pasture than in the light-
use pasture, but was actively eaten. Cymopterus (Cymopterus acaulis) was

taken in both pastures.
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By the end of June many plant species preferred during earlier trials
were dead and drying. Brome grass, cympoterus, and sun sedge were no longer
consumed in large quantities. Scarlet globemallow was still growing and
predominated in the diet in both pastures. Thelesperma, in flower by this
time, was rapidly growing and its importance increased in the light-use
pasture. Blue grama increased in significance in both pastures while woolly
Indianwheat was flowering and readily consumed during this trial.

Most plant species were dead by the August sampling period. Scarlet
globemallow still grew and was consumed in large quantities. Blue grama
remained an important element in the diet. Although tumbling Russianthistle
(Salsola kali), an actively growing forb, was not abundant in either diet
pasture, it was actively sought and consumed.

By the October sampling period most preferred plant species had been
grazed out of the heavy-use diet pasture. Consumption of scarlet globe-
mal low dropped considerably from the August period. Pronghorn ate large
amounts of blue grama, western wheatgrass, and sun sedge; and browse in the diet
increased. Brome grass was the predominant species consumed in the light-
use diet pasture. Quantities of scarlet globemallow remaining in the
light-use pasture were consumed in considerable amounts. Essentially the
October trial was comparable to the early March trial,

Little difference in plant preferences was detected between the January
trial and the October and March trials. The major difference involved
a shift from brome grass in the light-use pasture to blue grama. Animals
also shifted from sun sedge and western wheatgrass to blue grama in the heavy-

use pasture while also increasing their false buckwheat consumption.
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Chemical Analysis and In Vitro Digestion

Chemical analysis of individual plant species comprising 2.5% or more
of the total bites by pasture and by season are listed in Table 5. Moisture
determinations indicate that plants varied widely in relative moisture over
the year, with highest levels during the spring and early summer growing
season. Gross energy levels varied from 4.7 to 2.8 kcal/g between species
but did not follow any specific trends between seasons. The protein concen-
tration in plants consumed by pronghorn varied by season, highest levels
occurred during the plant growing season and lowest levels were observed
during the winter, Fiber levels varied considerably between species and
between seasons. Lowest levels of fiber generally occurred during the
spring and early summer when plants were rapidly growing. Digestibility
coefficients were determined for all seasons except October and January.
Digestion coefficients like protein content were highest during spring and

early summer,

Comparison of Tame and Wild Pronghorn

Fecal microscope analyses indicate considerable variation between in-
dividual tame pronghorn and between tame and wild pronghorn (Table 6).
Fringed sagewort was the predominant species in fecal groups for wild ante-
lope during the March trial while tame pronghorn consumed a variety of
species. Fringed sagewort and blue grama were the dominant species in the
April trial In wild pronghorn fecal samples, yet tame pronghorn consumed
mostly scarlet globemallow, sun sedge, and brome grass. Similar differences

in diets coexisted in the June-July, August, October, and January trials.
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Comparisons of three different wild herds during the August sampling
period revealed marked variation in plant remains in fecal samples between
herds (Table 6). Of the three herds compared, scarlet globemallow was the
only plant consumed in large quantities by all three herds. Scarlet globe-~
mallow was also preferred by the tame pronghorn.

Variation between individuals was determined during the January 1972
trial (Table 6). Individual wild pronghorn exhibit considerable variation
in the percent of relative density of the same plant species in fecal groups.
Rubber rabbit brush (Chrysothammue nauseosus) was the predominant species in
all animals, but varied from a relative frequency of 50.6% to 83.4%.

Similar variations occurred with fringed sagewort (7.3 to 25.9%) and plains
prickly pear (Opuntia polyacantha) (0.2 to 34.8%).

It therefore appears that there is considerable varlation among indi-
viduals in a single herd and between herds in the Pawnee grassiands.
Effects of Supplemental Feeding and Restricted Grazing Times
on Dietary Intake of Tame Pronghorn

Since tame pronghorn have been used for food habits studies on the
Pawnee National Grassland, several questions have evolved concerning the
influence of supplemental feeding and restricted grazing time on the intake
of tame pronghorn. Analysis of variance data indicate that there are no
significant (P > 0.05) differences between species preferences for tame
pronghorn fed ad libitwn concentrate when compared to those fed no concen-
trate {Table 7). There were also no significant differences (P > 0.05)
between species preferences for pronghorn grazing freely for 24 hr and

those restricted to only daytime grazing (Table 7).
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Table 7. Food references expressed by tame pronghorn: Comparison of methods
for feeding and handling animals between trials. Data are percent
of each plant/species in the diet, expressed as percent of total
bites taken.=

Plant Ad Libitum No 24-Hour Daytime

CodeE/ Concentrate . Concentrate Grazing Grazing On]i
AGSM 0.1 1.2 0 2.5
BOGR2 9.8 5.3 0.6 h.h
KOSC 1.1 0.7 4.9 2.5
PLPAG 5.2 6.5 1.8 1.2
SAKAT 7.3 4.6 20.9 14.9
SPCO 28.1 h7.6 15.5 45.9
THFI 28.0 17.5 41.9 18.2
Z?EZL/SE; 986 1587 1151 1610

a/ Species listed do not represent all species eaten, but only those repre-
senting 2.5% or more of the total bites taken in any one season.

b/

— Code name; for scientific and common names see Appendix I.
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A marked difference did occur in the percent of bites taken for thele-
sperma, but extreme animal variability made it impossible to detect treatment
differences if they existed.

An effect of ad Iibitun concentrate on animal behavior was noticeable.
Animals receiving concentrate appeared more playful, grazed considerably
less, and were harder to manage and observe. The total number of bites
taken was also considerably less for animals on a concentrate diet (Table
7). Since food habits data were the main objective, it appeared that sup-
plemental concentrate was not desirable.

Few behavioralrdifferences were noted between pronghorn that grazed
freely for 24 hr and those penned up at night. However, one difference was
that, upon release, the penned treatment group grazed intensively while
pronghorn that were free overnight grazed more slowly and with less intensity.
Free-ranging pronghorn, in most cases, were actively grazing when the ob-
servation period began. This factor may bias preference results since
pronghorn do change plant preferences during a feeding period, consuming
predominately scarlet globemal low during the early period of feeding and

later changing to thelesperma.
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APPENDIX I

SCIENTIFIC AND COMMON NAMES FOR PLANT SPECIES CODESE/
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SCS Code Scientific Name Common Name

AGSM Agropyron smithii Rydb. Western wheatgrass

ARFRL Artemisia frigida Willd, Fringed sagewort

ASPES Astragalus pectinatus Narrowleaf poisonvetch
(Hook.) Dougl.

ASTRA Astragalus L. Miikvetch

ATCA2 Atriplex canescens {Pursh) Fourwing saltbush
Nutt.

BAOP Bahia oppositifolia (Nutt.) Plains bahla
Dc.

BOGR2 Bouteloug gracilie (H.B.K.) Blue grama
lLag.

BRTE Bromus tectorum L, Cheatgrass brome

BUDA Buchloe dactyloides {Nutt.) Buffalograss
Engelm.

CAHES Carex heliophila Sun sedge
(=Pennsylvanica) Mackenz.

CHNAZ Chrysothammus nauseosus Rubber rabbitbrush
(Pall.) Gritt.

CHV 16 Heterotheca (=Chrysopsis) Hairy goldaster
villosa {Pursh) Skinners

COCAS Conyza {=Erligeron) canadensis Canadian horseweed
{(L.) Cronquist

CYAC Cymopterus acualis (Pursh) Stemless spring parsley
Raf.

DEP| Degourainia pimmata {Walt.) Pinnate tansymustard
Britt.

ERBE2 Erigeron tellidiastrum Fleabane

Nutt.
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SCS Code Scientific Name Common Name
ERD!4 Erigeron divergens T, & G. Spreading fleabane
EREF Ertogonum effusum Nutt. Spreading wildbuckwheat
FEOC2 Vulpia octoflora (Walt.) Sixweeks fescue
Rydb.
GUSA2 Gutierrezia sarothrae (Pursh) Broom snakeweed
Britt. & Rusby
HEAN3 Helianthus annuus L. Common sunflower
i VAX Iva axillaris Pursh Poverty sumpweed
KOSC Kochia scoparia (L.) Belvedere summercypress
Schrad.
LEDE Lepidium densiflorum Schrad. Prairie pepperweed
LEMOL Leucocrinum montanun Nutt. Common starlily
LOOR Lomatium orientale Coult. & Bisquitroot
Rose
MATA Aster tanacetifolius Tansyleaf aster
H.B.K.
MESA Medicage sativa L. Alfalfa
OEAL Oencthera albicaulis Pursh Prairie evening primrose
0ECO2 Oenothera coronopifolia Cutleaf eveding primrose
Torr. & Gray
OPPO Opuntia pelyacantha Haw. Plains pricklypear
PLPAG Plantago purshii Roem. & Woolly [ndianwheat
Schult,
SAKAT Salsola kali tenuifolia Tumbling Russianthistle

Tausch.
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SCS Code Scientific Name Common Name

SOEL Sophora sericea Nutt. Silky sophora

SPCO Sphaeralcea coccinea Scarlet globemallow
(Pursh) Rydb.

SPCR Sporobolus cryptandrus Sand dropseed
(Torr.) A. Gray

THF | Thelesperma filifolium Greenthread
intermedium (Rydb.)
Shinners

a/

=Y See Dickinson and Baker (1972).
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APPENDIX TII

FIELD DATA

Data on antelope forage intake (bite counts) collected in 1970 at the
Pawnee Site is Grassland Biome data set AZU6OEB. Data were collected on

form NREL-70. A copy of the data form and an example of the data follow.
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+4+ EXAMPLE OF DATA +++

2 3 4 5 6 7

12345678901234567890l234§678901234567890]23456789012345678901234567890!23#567896

7011231071CS
7011231071CS
7011231071CS
7011231071MT
7011231071MT
T011231071MT
7011231071CS
7011731n071CS
7011231071CS
7011231071CS
7011231071IMT
T011231071MT
7011231071M7
70117231071M7
7011241071CS
7011241071CS
7011241071MT
T011241071IMT
7011241071CS
7011241071CS
T011241071MT
T01)1241071MT
7011261071CS
7011261071CS
7011261071CS
T7011261071M7
T011261071MT
7011261071MT
7011261071MT
70112A1071CS
7011261071CS
T011°261071CS
T011261071MT
101126107147
TO11261071IMT
701126197 1MT
7011281071CS
T0112R81071CS
TO112R1071IMT
T0112R1071MT
7011281071MT
7011781071CS
70117B1n71CS
7011281071MT
7011781071MT7
T011281071IMT

ClAMSMNKERNGRSOORNGRSISEREF232CAHE009BAOPO70SOSEQ0IGUSAQO2CHNAQDS
ClAMSMNKESPCONCSAGSMO02

C2AMFREN ANGROTTEREFOD1ICAHEN3A

ClAMKIM  GUSAQ?2SAGSMO3IRNGRSO0ROGR442ARFROD4CHNAQIZEREFOGTCAHEDNZS
ClamxIM  SPCcQO2atc 003

C2AMKAY Q0GR1TRHASPOOZ?2SPCOO03IRAPFO0AGIISADAD

ClPMxIM  ANGRIGNAGSMALIGFREFDP4HASO(Q03CAHEOARARFROOZRAPED]L2GUSADOD?Z
CIPMKIM (CHNAGQOSSPCOOILLTINOOLNESPOO]

C2PMKAY ANGR2SIAGSMOTTCAHEQOTARFRIW2SPCO003INUF  O005STALOLIIPEALOD]
C2PMKAY GUSAQLKEREFOQRTASPOOATHNAD]Y

ClPMSMOKFROGR23IZEREFLI20RASPIT2CAHF 1 4GARSMOSESPCO00TGUSAOL2ZHASPOOS
ClPMSMOXENPRPOO 24

C2PMFRED ROGRI22EREFD61AGSMS41CAAF1ISISPCROJGCHNAGZIGUSACL3ARFROZ4
C2PMFRED RANPO24AASPOOTSPCN004 '
ALAMSMOKESPCOTIZRNGRI69 FDEOO2EREFOPISENEQSAGUSACO4SNSEODIHASPOOS
AZAMFRED SPCOSSRRRTFIAGANGRIZEUG 001AGRSMO39SAxAD0IMILICOZEREFGO]

ALAMKIM SPCO9S4ARLNODZOSENEQOCGARTFORT] .

A2AMKAY SPCO328RNGRZ4SARTETAITHTRNO4HASPON?

AloMkIM  APTEATISPCNL1Z2RANGR21TRAPEOQIHEVIOOGUF O001STIALQOZDERPTION02
AZPMKAY RRTET7IISPCNZ4L41IANGRZZPAFECCHOIHFVIOLI1IARUSAQOS

AlPMSMNKEARYTESQORRTF 724SPCONGTROGR2AS5FFOCO0IGUSAGODS

AZPMFRED RRTESZ24AGSM294SPCNNTIROGPZAY

ClAMFREN GUSAQLAHNGRZILICAHEIRLIFREFZ2TBRAQPOZ22AGSM]IIOPACHOO?2
C2AMKIM  CAHESOOCAMFSOOCAHESOOCAHFSHHEBOGROILIARFROOIRRTEDOLCYSPOOL
C2am[M  RANPOO1AGSMI4L]D )

ClAMKAY CHNAJLIGUSAL3GRNGRTZ2TAGSMISLLIARFRORICAHEQOBEREFOTSSPCO0LD
ClavkAY RBANPIAI

C2AMSMOKFRNARIRICAHFSOONAHESOOCAHESOOCANE4IOEREFO006GUSAOLTRANPOD2
C2aMSMOKFSPCO002CYSPOORTASPANT

CleMrkAY RAGRZ2TIAAGSMOSNBANRDL0GIISAOTAARFR222PACHOOLITNGROOICAFENDSG
ClPMkAY SENEOO3ZREVIOQLrYSPON2ARINGOZ2SPCOOYI7SESPOOICAHEOSGFREFOTS
C2PMFREN ROGROLOCAHF27REQEFS44RAQPOIZAGSMA]L2SPC0004
CI1PMSMOKFEROGRIIZPSPCNOLIZ2CYSPOO2AGSMISSGUSADQOICAHE ISOCHNAQD TEREF Q20
CleMsSMNKEREVION?

C2PMK I ROGROPLCAHEOTARARFRO0GAGSMOTSSPCOO0ASCYSPO4IEREFO020STALOBS
2Pk M NESPO0L

ALAMFREN SPCORZ2TRANGRROTA4RRTEOIZPHASDOQPEREFLIQ4SAKAOOIGUSAOOARAPEDNDS
L2AMK M RRTESLA

ALAMKAY SPCOLSILENDFOQOARNGROTPSARTEIARIHASPOOSUF OO01ARFROOREREFO0S8
AlavKAY CHNAGQOIWFVIQO3

AZAMSMNKESPCOJ01RAITESS3

AlPMKAY RRTEISOSPCNOSOCFAL GOHFVNUDOSTHTROOIRNGRZ00GUSADISCAHED]D
AZPMSMOKERRTESIRSOCNOIAFFOCO02ARFRO0ZBOGROTS

AlPMFRED SPCO279HNGRI3GAASMOITCASPO0ICAHEOOIRRTETOLEREFO30UF
AIPMFREN SAXKAQOD?

AZPMKIM  HARTESA4SPCNOZARNGROZEFREFO0IARFRO1ICHNADOLRAPEG22

001
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