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ABSTRACT

Bodie, Walter .., M.S., Spring 1979 Wildlife Biology

Factors Affecting Pronghorn Fawn Mortality in Central Idaho
(90 pp.)

Director: Bart W, O'Gara M

In a study, conducted from September 1975 through September
1978, 1 used radiotelemetry to determine neonatal histories of
42 pronghorn (Antilocapra americana Ord. ) fawns in the upper
Pahsimeroi River Drainage in central Idaho. Predation (36%)
and starvation-disease (21%) were the major direct causes of
mortality of marked fawns and most mortality (92%) occurred
during the first 2 weeks of life.

The percentage of predator-killed fawns attributed to each
predator species was: Golden Eagles (Aquila chrysaetos) 47,
coyotes (Canis latrans) 27, bobcats (Lynx rufus) 13, and small
raptors 13,

Fawn survival correlated with habitat selection. Fawns
bedding in the tall sage-foothill community type had significantly
(p < 0.01) higher predator-related mortality than fawns using the
short sage-grass community type. Fawns selecting bedding
sites in habitats least hunted by eagles and coyotes had the
highest survival rate, Predators appeared to select the largest
and most precocious fawns.

Pronghorn fawns were subject to losses from weak-fawn
syndrome and symptoms were similar to those reported for
neonatal cattle (Bos taurus) and domestic sheep (Ovis aries).
Does were more likely to abandon fawns during some years than
others.

Summer conditions of pronghorns varied depending upon plant
moisture content and vegetative condition. Does raising fawns
to late summer had lower fat reserves than other age and sex
classes and were often emaciated in late September.

ii
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CHAPTER 1

INTRODUCTION

The effect of predation on native ungulate populations has been
the subject of long and often heated debates. Three widely held opinions
exist on predator-~ungulate relationships. Some environmentalists
contend that predators live primarily on rodents and lagomorphs and
improve game populations by culling the sick and the weak. Wildlife
biologists and state game managers commonly maintain that predation
is not a limiting factor for game populations on healthy habitats.
Ranchers, farmers, and sportsmen often claim predation is the major
cause of ungulate declines. Another view is slowly gaining supporters
as ongoing predator-ungulate studies are completed. According to this
view, under certain conditions, predation can seriously reduce the
harvestable surplus or slow the recovery of a reduced population.

A literature review by Connolly (1979) indicated predation was
the major decimating factor of big game populations in 31 of 58 studies.
Habitat condition (6 studies) and disease (1 study) were other primary
causes of mortality.

Past mortality studies concentrated on adult losses or

documented levels of neonatal mortality through young/adult ratios
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taken during late summer. Few studies concentrated on the direct
causes of neonatal mortality or its effect on net productivity.
Techniques for monitoring newborn ungulates became available about
1970, The development of miniaturized radio transmitters made fawn
monitoring possible.

Radio monitoring indicated that the following predators were
the major mortality factors for the listed ungulates: bobcats for
pronghorn fawns in Utah (Beale and Smith 1973); black bears (Ursus

americanus) for elk (Cervus elaphus) calves on Coolwater Ridge in

northern Idaho (Schlegel 1976); mountain lions (Felis concolor) (except

for hunter caused mortality) in a southern Idaho mule deer (Odocoileus
hemionus) herd (Nellis 1977); and coyotes for pronghorn fawns on the
Charles Sheldon Game Range in Nevada (McNay pers. comm. ) and in

2 separate studies on the National Bison Range in western Montana
(Reichel 1976, Von Gunten 1978). Corneli (1979) found extensive
predation by bobcats and Golden Eagles on the Range after limited
spring control of coyotes.

Pronghorns on good range have a potential birth rate of 198
fawns/100 adult does (QO'Gara 1968)., However, Pittman-Robertson
progress reports indicate that August ratios of less than 40 fawns/100
does are common. The factors causing such great disparity between
observed and potential pronghorn productivity are seldom understood.

Working in the upper Pahsimeroi Valley of central Idaho,
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Fichter and Nielson (1964) found that most fawn losses occurred during
the first 30 days after parturition. For 1957 through 1961, the August
doe/fawn ratios ranged from 62 to 95 fawns/100 does. TFor the period

1973 through 1975, ratios dropped to an average of 43/100 (Autenrieth

1976).

In the early 1970's, the Idaho Department of Fish and Game
funded 3 studies to monitor neonatal losses and determine the causes
of mortality. The studies included 1 on elk in the Lochsa area of
northern Idaho, another on mule deer in south central Idaho, and this
study on pronghorns in the upper Pahsimeroi River Drainage of central
Idaho.

The objectives of this study were to:

1) determine causes of fawn mortality;

2) relate condition of fawns at birth to fawn survival; and

3) relate fawn survival to range conditions, including

a) habitat type and
b) plant phenology and its relation to climatological

conditions,
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CHAPTER 1II

STUDY AREA

The Pahsimeroi River, a tributary of the Salmon River, is
located in Custer County, Idaho. The 13,000 ha study area (Fig. 1)
ranges in elevation from about 2000 to 2700 m and lies at the base of
Idaho's highest mountain, Mount Borah, elevation 3857 m. Approxi-
mately 69% of the area is managed by the Bureau of Land Management,
24% by the United States Forest Service, 2% by the Idaho State
Department of Lands, and 5% by private owners.

The Drainage is a high montane valley surrounded by steep
high hills, The valley floor occurs as moraines, terraces, and open
flats composed of glacial and alluvial deposits. Soils are shallow and
gravelly except at the base of the foothills where they are black and
deep. Three permanent streams, Burnt and Mahogany creeks and
the Pahsimeroi River, dissect the study area. Water is also available
in several stock tanks and at several natural springs.

The climate is semiarid and typical of that found in high
montane valleys. Approximately 35% of the annual precipitation occurs
during May and June, but the amount of precipitation is highly variable
(Autenrieth and Fichter 1975), Near-blizzard conditions occurred

4
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Fig. 1. Map of study area.
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during the 1976 and 1977 fawning periods. Freezing temperatures
were common during May and June and few days were windless during
the study.

Vegetation is of the semidesert type (sagebrush-grass)
described by Daubenmire (1952), Valley-floor vegetative types are an
extension of the cool northern Great Basin desert communities and
sagebrush (Artemisia spp.) is the most common overstory plant
(Odum 1971),

At least 5 species of sagebrush occur: Wyoming big sage-

brush (A. tridentata wyomingensis), low sagebrush (A. arbuscula);

fringed sagebrush (A. frigida); threetip sagebrush (A. tripartita); and
mountain big sagebrush (A, vaseyana).

Wyoming big sagebrush is found in the valley floor bottoms
and on the slopes of hills, ravines, and moraines. It is the major
overstory species of the tall sage-foothill community type (Fig. 2).
Low sagebrush is the dominant shrub species in the shallow soils of
the short sage-flat community type (Fig. 3). Minor amounts of
fringed and threetip sagebrush are present. Mountain big sagebrush
is found in the upper elevations.

The tall sage-foothill and short sage-flat community types
characterize the major portion of the study area (Fig. 4). Broom

snakeweed (Gutierrezia sarothrae) grows in circular patches over

most of the short sage-flat community type. Rubber rabbitbrush
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Fig. 2. Transect 9 in the tall sage-foothill community type.

Fig. 3. Transect 8 in the short sage-flat community type.
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I'ig. 4. Locations of short sage-llat {shaded), tall sage-foothill
(clear) community types, and predator kills (black circles).
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(Chrysothamnus nauseosus) and tall green rabbitbrush (C. viscidiflorus)

commonly occur on disturbed sites.

Bluebunch wheatgrass (Agropyron spicatum) and Sandberg

bluegrass (Poa sandbergii) are the most common grasses. Small

amounts of western needlegrass (Stipa occidentalis), Indian ricegrass

(Oryzopsis hymenoides), and bluestem wheatgrass (Agropyron smithii)

are found in the short sage-flat community type. Antennaria, Arenaria

Astragalus, Castilleja, Descurainia, Erigeron, Eriogonum, Lupinus,

Penstemon, Phlox, Ranunculus, Senecio, and Zigadenus are the

commonly observed genera of forbs.

During most winters, deep snow prevents pronghorns from
using the study area. The normal winter range starts approximately
3 km north of the study area and extends down along both sides of the
Pahsimeroi Valley, to its confluence with the main Salmon River.

Big game animals present include mule deer, elk, rocky

mountain bighorn sheep (Ovis canadensis), and pronghorns. Common

predators are bobcats, coyotes, badgers (Taxidea taxus), Golden

Eagles, and various other raptors. Black bears and mountain lions
are occasionally transients. The study area is included in Antelope

Hunting Unit 437-1 and harvest is managed under a permit system.
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CHAPTER III

METHODS AND MATERIALS

Fawns

Capture

Observation points overlooking the Ampitheater, Feralite Hill,
the Carlson Ranch, and Poverty Flat (Fig. 1) were used to locate
pronghorn fawns and pre-parturient does. Two observers, stationed
at each observation point, used spotting scopes and binoculars to
observe doe-fawn behavior and recorded predator-prey interactions.
A pregnant doe signaled impending parturition by raising her tail,
self-licking of belly and flank areas, humping her back, frequent
alternations of standing and lying, and frequent defecation and
urination. A doe nearing parturition usually stayed in a small area
and showed swelling and contractions of the flanks immediately
forward of the hind legs. Does observed giving birth were watched
until they left the bedded fawns or a minimum of 2 to 6 hours had
passed since birth. Occasionally, pre-parturient does were located
in areas out of view of the observation points. An approach on foot or
in a vehicle was made for closer observation in these situations.

The observation teams used portable radio transceivers to

10
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11

direct a marking crew to the fawns. One team member attracted a
fawn's attention while the second member sneaked up behind it. An
attempt was made to capture young less than 48 hours old. Fawns too
wary to be captured by this technique were considered too old for
study purposes. Surgical gloves were worn when handling fawns to
minimize transmittal of human scent.

Blood samples were collected from 10 fawns during 1977 and
1978. Approximately 15cc of blood was collected from each fawn,
allowed to coagulate for 24 hours at room temperature, separated,
and the serum frozen. Blood smears were collected from 13 fawns.
Anal, nasal, and throat cultures were taken from 17 fawns in 1977 and
13 fawns in 1978.

Data were recorded on a datum sheet (Appendix A). Fawns
were equipped with a miniature 151 MHZ radio transmitter and a 3 V.
lithium battery with a 1,000 mA-h rating. The transmitters were
equipped with a temperature sensing device. When a fawn died and its
body temperature dropped below 28.5°C (78°F), the transmitter pulse
rate was expected to change. Transmitters, batteries, and antennas
were manufactured by Wildlife Materials, Inc. The transmitters,
batteries, and antennas were assembled and set in acrylic compound
manufactured by True Line, Inc., forming a transmitter package.
During 1976 and 1977, 4 1.27-cm wide elastic straps were attached to

each transmitter. Cattle tag cement held the transmitter package
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12
between the fawn's shoulder blades. The elastic bands were placed
around the neck and behind the front legs and attached with staples
(Fig. 5). This design kept the radio package in position but allowed
it to fall off as the fawn grew and stretched the elastic, allowing
recovery of the transmitter.

The back pack transmitter packages were converted to neck
band collars for the 1978 fawning season, in an effort to reduce
handling-caused abandonment. The transmitter, battery, and antenna
were attached to a 2.5~-cm wide piece of 7.5-cm diameter plastic pipe
cut in half to form a semicircle. A 2.5-cm wide elastic band was
attached to the plastic pipe and stapled behind the fawn's neck (Fig. 5).
This system would allow recovery of the transmitter.

Fawns were returned to their bed sites in a curled position
and their tails rubbed until the fawns relaxed and the technician could

slowly move away without disturbing them.

Relocations

An attempt was made to visually locate fawns daily. An
A.V.M. Instrument Co. LA12 receiver and 3-element Yagi antenna
were used. The fawn's general location was determined by vehicle
and the final approach was made on foot.

Data recorded for live fawns included date and time located,

distance from previous bedding site, distance from twin, general
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Fig. 5. Position of transmitter types on pronghorn fawns.
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condition, and habitat type. Seven fawns were recaptured and weighed.
Dead fawns were photographed, examined for external wounds,
weighed and collected. Death sites were photographed, mapped, and
marked for later vegetative analysis, The sites were searched and
predator signs recorded. Fawns were monitored until they died, the

transmitter fell off, or until 1 August.

Necrogsy

Punctures, lacerations, and signs of feeding by predators
were recorded and photographed. Indications of disease, starvation,
general condition, and the stomach contents of fawns were noted.

Predators common to the study area leave characteristic
feeding and wound patterns on prey species, Patterns described by
Cowan and Karstad (1969) and Henne (1975) were used to determine
the species involved in feeding on or killing a fawn.

Tissue samples were collected from 7 fawns for bacterio-
logical, virological, histopathological, and trace mineral analyses,
Samples for histopathological analyses were collected from the lungs,
heart, thymus gland, liver, spleen, kidneys, small intestine, and
mesenteric lymph nodes. Samples were preserved in 10% buffered
formalin, Two tissue samples from the heart, lungs, thymus gland,
mesenteric lymph nodes, kidneys, adrenal gland, small intestine,

spleen, and liver were placed in individual plastic twirl bags and
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15
frozen for later bacterial and viral analyses. Samples for trace
mineral analyses were collected and frozen from the heart, lungs,

liver, kidneys, diaphragm, and brain.

Pronghorn Adults

Harvest

An Idaho Department of Fish and Game checking station was
operated on the opening day of antelope season from 1975 through 1978.
During 1975 and 1976, as many hunters as possible were contacted on
their way into the study area. The purposes of the study were
explained and they were asked to participate. Each hunter was
requested to bring his animal to the checking station whole, if he
could do so without the animal spoiling. Hunters were given a large
heavy-duty plastic bag in case they were unable to return the whole
animal. They were requested to place all viscera, hide, legs, etc.
removed from the animal into the plastic bag and return it as soon as
possible. During 1977 and 1978, all permit holders were sent a letter
notifying them of the checking station location and asked to stop for
instructions. Data from hunter kills were recorded on a datum sheet
(Appendix A).

Tissue samples for trace mineral analyses from the heart,

liver, lungs, muscle, and kidneys were collected in 1977 and 1978,
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Table II

817

Mean coverage and frequency, and production (in kg/ha) inside of and
immediately outside of a 2.5-ha Bureau of Land Management
Exclosure located in the short sage-flat community type.

AGSP
POSA
SIHY
STCO
ANDI
ARHO
ASPU
ASSC
EULA
HAPLO
PHHO
PHLO
ARAR
ATNU
UNK
BARE
LITTER
ROCK

Green Wt.

Dry Wt.

Grass
Forb
Shrub

Grass
Forb
Shrub

Inside

1977

10.

4
N

14.

0/100

.5/99

.0/85

T/1

.9/10

T1/2

.2/3

- -

4/88

.3/14
42.
24.

.3/4

7/94
2/99

5
2

6.

14,

45
35

1978
.1/87 2.

.3/74 12.
.5/17
0/85 4.

.2/2
T/3
T/1

.3/4

.8/13

7/79 14.
.2/2

.0/100 57.
.2/100 16.
.0/11

214

-

112

117

40

Outside

977

1977

6/81
5/99

4/76

T/2

.1/4

T/1

217
.1/4

3/93

3/99
9/98
T/3

1978

o

2

3.
6.

O 0O -

47.
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.5/51
9/98
.5/10
3/97

.1/35
1/3
T/2
.6/34
.7/79
7/79
.4/15
7/100
.4/100
T/2

311

28
137
194

68



Table III

Green and dry weight production (kg/ha) of forage classes by time period
(I through II1). Transects 1 and 2 were in the tall sage-foothill type in
the upper end of the study area and 9 and 10 were in the lower end.

Dry Wt. Green Wt.
Total Total
1 & 2
1977 I Grass 54 249 95 371
Forb 82 112
Shrub 113 163
9 & 10
Grass 82 147 194 410
Forb 50 147
Shrub 14 69
1 & 2
II Grass 123 338 199 610
Forb 126 225
Shrub 90 186
9 & 10
Grass 261 448 670 1274
Forb 110 353
Shrub 77 252
1T & 2
III Grass 107 251 119 514
Forb 96 202
Shrub 47 113
9 & 10
Grass 334 508 659 1260
Forb 127 318
Shrub 95 284
1978 I NO DATA
1 & 2
I Grass 124 220 212 459
Forb 57 163
Shrub 39 84
9 & 10
Grass 91 207 276 644
Forb 80 244
Shrub 36 124
18&2
111 Grass 141 263 276 515
Forb 60 141
Shrub 62 97
9 & 10
Grass 222 392 412 827
Forb 94 197
<hrub 76 218

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



89

TABLE 1V

Green and dry weight production (kg/ha) of forage classes by time
period (I through III) for transects located in the short sage-flat
community type.

Dry Wt. Green Wt.
Total Total
1977 I Grass 59 111 106 210
Forb 7 11
Shrub 44 93
IT Grass 149 226 328 559
Forb 10 27
Shrub 67 204
II1 Grass 153 217 284 438
Forb 5 13
Shrub 59 124
1978 I NO DATA
I Grass 112 148 252 404
Forb T 13
Shrub 36 139
IT1 Grass 157 245 276 464
Forb 17 30
Shrub 71 151

T = Jess than 1.0 percent.
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Table V
Mean canopy coverage and frequency of plant species for all transects
by year.
Species 1977 1978
X Canopy _ X Canopy _
Coverage X Frequency Coverage X Frequency
AGSM .0322 N7 -—- ---
AGSP 4.27 .65 4.68 .58
BROMU .143 .096 .92 .15
FEID .007 .003 - ---
ORrHY ———— -—-- T T
POSA 4.69 .896 5.76 .94
SIHY .05 015 .07 .02
STCO 2.32 .352 3.14 .42
AGOSE .03 .01 T T
ALCE .05 .02 .1 .04
ANTEM .13 .05 .51 .06
ARLE .043 .017 .21 .08
ASSC -—-- - T T
ASTRA 04 .02 .23 .05
CACH .023 .01 .06 .01
COPA ———— ———— .03 .01
CRAT -——- ———- T T
CREPI .1 .02 - -
DEPI -——— ——— .45 17
ERCO .036 .014 .08 .02
ERIGE .011 .004 -—- -—-
ERIOG .175 .05 .22 .04
ERIT T T - ---
EULA .2 .05 .14 .03
GUSO .1 .02 .1 .02
HAPLO .04 .08 .58 .07
LEPU T T --- -—-
LOMAT .15 .01 .03 .01
MELO .03 .01 .04 .01
PENST T T --- ---
PHHO .68 .17 1.73 .2
PHLO .08 .03 .1 .03
SEDUM T T - ---
TANAC .02 T --- ——-
TARAX .45 .02 .03 .03
ZIGAD T T - _—
ARTEM 12.7 .78 12.73 .79
ARFR --=- - .1 T
ATNU .03 .01 .05 .03
CHVI .016 .006 .03 .01
UNKHOVINS .08 .03 .06 .02
BARE 54.95 1.0 50.91 .99
LITTER 28.39 1.0 12.89 1.0
ROCK .23 .02 .58 .06
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