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ecosystem have been

areas that was large enough and colored vividly enough to

be easily recognized under unconfined conditions.

1 this objective, three s

measure population density, 2)

morta




SCRIPTION OF STUDY AREA

truck from the Locomotiv

east.

1

2red the area to the

To the north and east

=)
w
o]
[¢]
8
o
jn]
9]
(0]
fe]
P

identata)

A low shrub cover of

sage dominated the area but was inter-
Spersed with various forbes and grasses. Annuals commonly emerged

in late March and early April
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climate, and topography
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fieasurement

of re not possible because of

Several sampling

pulation density during spring,

summer, and fall, 1968 and spring 1969,

Capture-Recapture
! Al T o) S R

First-sample techniques, For the capture phase, Sherman box

traps (3 X 3 X 10 inches) were distributed on the study area in a

35-yard grid. I set 140 traps for a total of 7 trapping days per

census period. Only fair-weather days were used for trapping because

antelope ground squirrels are seldom active above ground during
inclement weather (Hawbecker, 1953).

All traps were set and baited 1 hour after sunrise., During the
summer sampling, traps were checked each day at 10:00 A.M., 2:00 DMy

and 1 hour prior to sunset. During the spring and fall census

periods, traps were checked each day at noon and 1 hour before

sunset. Traps were always left closed after the last check of each
day. The increased trap checking during the swmmer was scheduled
because it was feared that the heat of the day would be detrimental

to any animals in the traps. Hawbecker (1958), Allred and Beck (1963),

and Bradley (1967) encountered t

p mortality while working with this

species.,




Ul

Sunflower see

Preliminary tests wi

rred sunflower

oats, honey, and peanut butter,

uirrels were temporary identification during

the recapture phase. The molt patterns and dye retention times were

that the same color dye was used for spring and summer captures,

During the spri.

a different color

r periods, 7as mixed with a commercial

and sunm

cream conditioner in the propo 1 tablespoon of powdered dye

I rump, the squirrel w for 10 minutes while the dye
"set." The squirrel was then rinsed with warm water and released at
the trap site. The dyeing procedure for fall captures was the same as

for the spring except 1 ounce of black liquid hair dye was added to

the dye mixture above. This was necessary because the black dye, with

conditioner, did not fully color ite tail hairs of the squirrels.

sed and released,

The squirrels were given 2 days to resume their normal activity

patterns after the 7 days of trapping and marking. The area was

undisturbed during this time except for the 3 hours required to
retrieve the 140 traps.

hn lethods were used to obtain

Second-sample te

recapture samples. transects and re-

cord shtings of marked and unmarked squirrels; the second

consisted of recording sightin at bait stations.
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ana e
chosen because antelope ground squirrels are most active during

most comfortable (in relati 0 temperature and weather)

of the day (Bradley, 1967).
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= the population density es unit area
C = the conversion factor and d are in different units

than Ny

= the length of the strip

the breeding season to

e-natal population density. The second

breeding season to provide

a measure of reproductive output. The third census was taken during

the £«

11 of 1968, just before commencement of cold weather, to

estimate fall-to-spring mortality. The last census was taken during

No census was scheduled for winter, 1968, becau

Spring

‘reatly restricted during winter

& LY &

activity patterns

Vi

d Collections and Cursory Necrops

Beginning

in March, 8, monthly collections of ground squirrels

were made from the Curl population. Squirrels were collected

sides and stands of




University at the conclusion of

collected,

Tae

placed in a freezer until necropsied.

removed from t

LS5

al was reweighed, measu

foot), and necropsied wl

le reproductive

to a 5 X 10 X 2 inch paraffin block,

and adrenals

ethanol.

stored in 70 percent ethanol.

Mandibles, with m intact, were

removed from all squirrels, labeled, air-dryed, and stored in a jar

. Ground

Tooth sectioning the-year,

after referred to listinguished from adults

and months after birth by body size and

character re available that extended the

aenta.l

ing period to 120 days (Nec Countin




Van Nostrand

Thne presence

were first decalcified

iandibles, with t

th in plac

hours in a solution of 1

rt formalin, 5 parts formic acid,

1967). The third molar

the peridontal membrane and

pyl alconol and glycerine

mixed 8:2 respectively. the tooth was cleared in two 10-minute

baths of absolute ethanol and one 10-minute bath of Xylene., The
tooth and ssues were then infiltrated in three baths of Paraplast,

1 hour for the f: t bath

S

d 2 hours for each of the next two baths,

then embedd sectioned at 8 microns

ed and Ilongitudinall

They

se sections placed on a slide. Finally, the sec

sively cleared with a x

prog

~ethanol series, stained
hematoxylin and eosine, fixed with an ethanol-xylene series, and
mounted in Permount.,

After the Permount dried for 36-48 hours, the slides were scanned

with the aid of a LOX binocular microscope to locate the annuli., When

found, the annuli w

and counted under 100X magnification.

ication was necessary because lesser annuli

occasionally occurred betwee

re not readily

identifiable under LOX m ication.
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Since ceme

ot been published for

by Adams and W

¢<ins

The tooth cementum

and the number of

Teeth annuli of

t: (Fig. 2).

used to estimate ovulation rates. Ovaries previously fixed in Bouin's

n and stored air-dryed for 30 seconds and

weighed on a Sartoris electric balance. Because they were so small,

the ovaries had to be mounted before the c orpora lutea and corpora

tla could be accurately counted.
The ovaries were dehydrated in one bath of 80 percent ethanol,
one bath of 95 percent ethanol and two baths of absolute ethanol,

They were then cleared in two baths of Xylene, infiltrated in three

changes of Paraplast, embedded, and sectioned at 10 microns. Every
tenth section was mounted in series. The sections were then cleared
with a xylene-ethanol series, stained in Harris! hematoxylin and
eosine, fixed with an ethanol-xylene series, and mounted in Permount.,
Once the Permount hardened, the slides were inspected under a dissec-
ting microscope., The corpora lutea and corpora albicantia were counted

under X magnification.

The uterus was laid on a glass slide moistened
with distilled water immediately following removal of the reproductive
tract. It was then spread to display the placental scars and was

examined under a 2X dissecting microscope. Scars appeared as small,

dark, eliptical swellings on the uterus wall and were easily counted.,




A photomicrograph of an antelope ground squirrel
molar showing distinct cementum armuli (arrow)
used in aging
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Because a wild animal'c

quite secretive,

ity rates were es

ted from retrap data and age distributions

monthly

a survival estimate

Ix = the number of squirrels marked during the first season

ly = the number of squirrels marked during the second season

1

Rx = the number of recaptures of first-season squirrels during
the second season

adult-yearling mortality
spring-to-spring. In

by exclud

percentage of young in the collection

This adjusted density estir

was then divided by the spring density estimate and the answer sub-

tracted from 1.00 and multiplied by i

adult mortality. An additional spring-to-spring mortality estimate

was calculated inder

wdently of the estimate from the retrap data.

A fall-to-spring mort

mate

ived using the densit
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le of May and were not avail:

Individual

Ll percent 2 year olds, and 18 percent
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tions for March and April,

anda >0 percent

calculated for ages above 3 years

months (Table 2) for

nths old), yearlings (10 month

years and older).

until

I'rows
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28 percent and

and 16 percent 3 year olds and
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ights were lowest from

7 the end of

, the ovaries weighed

n

ths July-October, The period

Decenber-June, corresponded to the period of

on

Necropsy of these squirrels and

isclosed no implantation sites.

The 1968 conception date was derived by calculating back from

the collection date of first young. On May 5, four young squirrels
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No animals were

be substantiated by

squirrels collected during

April, 1968 0ld)

not been

pregnant., This one showed no

corpora lutea

were found in tk

aining

irrels, 12 from 1968 and 5 from 1969, had all given birth prior to

n fer

10 (¢

collected).

The reproductive tracts of all 17 squirrels indicated that the births

been recent. ne this w

e large,

heavily vasc

e
]

ated uteri with conspicuous longitudinal stri-

ons foll

g labor,

Of 13 females captured in May, 5 in June, and 3 in July, 1968,

L had been preg

None of these

irrels bore evidence of having

of this, and considering the gestation

I bel

ove the 1968 breeding

D

period was concentrated riod from February 2l to
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roduction of You

in 1969, it was 7.6.

all

1968, and March-May

thes

corpus luteum and corpus albicans counts were statistically greater
for female squirrels 2 years old and older (7.l1) than for yearling

females (6.0) for P = 0.05. This difference in reproductive potential

(ova available for ferti ization) was 22 percent in 1968 and 17 percent

in 1969,

n rates are defined as the percentage

Conce

otion rates. Concept

in the spring ion which conceived. This was deter-

mined by collections in the months of lMarch~June, 1968 and March-May,
1969. 1In March, conception was recognized by pregnancy and corpora

in April-June,

had conceived were recog:

le squirrels lacking
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young survivi

The mean corpora lutea for

collected in 1968 was

7.5, and 7.6 in 1969 (Table 3).

was no difference between these

Enbryos we

counted ir

and five squirrels collected in

between years (P £ 0.05). The combined 1968-1969 mean erbryo count

was 7.3, There was no statisti difference between this and the

mean corpus lutet

male conceiving was

5.2 in 1968, and 6 rence betw

is

cant for P € 0,05), both years was 5.8. There was no

(P = 0.05) between the mean placental scars for squirrels

year (5.8) and mean pla




! (53] s C id en 2-year mean
ryo count (7.3) and the 2-year mean placental scar count

were located

ine

nest=-site

recapture technique used to
I'he t and bait-station counts were on L consecutive days.
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This co

of female animals, ap in many mammal populations although

pp 111-113).

not been thc

3

March-April, 1900 and

One possible explanation for this

aken on elevated surfaces such

iod, only five males were

>levated surfaces. The March-April,

11ts, althou,

cn the ground.

of this and the squirrel's keen e

to stalk and shoot.
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(10

a lower-than-expected
of the same species from

ground squirrels in southern

possibility of a negative correlation
I g

latitude.

6.l young from the autopsy

of an 1er 5 S assuwmption, that placenta.l

rn alive are equal units
ate, seems unwarranted in view of
ion of placental scar formation.
count of 7.3 (n =
965a)

avera




ssumption (1) was not violated;

od. Assumption (2) was considered

from the monthly collection and t

sSeasonal

locatea

lidated, but the effects

census

nt (5) could not be

from violation of the assumption were minimized by reducing the time

the censuses so

between capture and recapture, and by arrar

ment did n

Tthe

random. (3) The

imate of the true

tance is a good e

1ted average flushing
average flushing distance of the animals throughout the population.

The mean flushing

the average of a distribution of the sigl
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7 33 degrees r ess of the distances (H;ync, 1949).

A goodness-of-fit Chi-square test revealed the sighting angles re-

corded for the study area squirrels were significantly less than 33

Not only ‘e the sighting angles small

(X = 21°), but the lateral distances

random throughout the area (Fig. 6),

A possible explanation is that the rrels were able to anticipate

the census route from

noises made by the investigator. Squirrels with

yards ®

distances

ct little attention,

those squirrels

lateral distances would flee and attract attention,
Assumption (3) cannot be substantiated because there was no way

to be certain each squirrel was seen as it flushed. Many could have

traveled some ance before be seen. Furthermore,

recount. Some of

distance will raise the popu-
lation estimate proportionately more than one amimal recounted with a

long flushing distance.

Flyger (1959) used several methods to estimate gray squirrel

and conclud

ties, Robinette et al, (1956) found the Kelker Belt
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widths. Hayne

hod was selected and, because of my

(19L9) m

eriences and the bias ined previously, I believe the

the squirrel densities from

antelope ground

sities in southern Nevada
mile in the summer and 90
an
increase
(1967) listed no causes for this increase but did mention that the

young began entering the population in July and August and presumably

the rise could be attributed to recruitment,

o drastic seasonal density

I'hroughout the course of this study,

changes were encounter

1s much as 4.7

els began ws in May, and recruitment

continued through June. A period of low productivity occurred in 1968

when an average of only L.5 young survived at the nest. The density

sus show a declining popu=-

Q
o
]

estimates from the captu

tion from spring, 1968 to spring, 1969.
3 =5 k 2

"ea was located in ideal habitat, i.e., on a

r stands, the densities listed

hout Curlew Val
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The mean, annual mortality rate (Table 6) for adult squirrels

spring collection is slightly lower

(2 years and older)

stimated for the study area

rates are in

rate reported by Hawbecker (1958)

lope ground squirrels.

and 1969 spring

lections, 5L percent and 38 percent respectively, reflects

the adult

gence survival of

erg

percentages, the ratios of are not statistically

different at the 5 percent level. A pre-natal spring ratio of

:yearling Uinta ground squirrel roximately 50:50 is not

through bias in

mortality within the ground squirrel population that affected the
older animals in that year. King (1955) found in a population of

ack-tailed prairie dogs the survival rate was
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in coyote

, Utah from 1967-1

Q

7

69

mortality rate of approximately 86 percent for

stomachs collected in Curlew Valley and Box Elder

“Toun

area

5; the percentage of

eared to have entere

m retrap data (Table 5

s

te calculated by the
age distributions. The 1968

By spring, 1969, th

yearli.

The age distributior

reasonable since

grour

personal communication).

d squirrels (Snead, 1942;

sandy soil of the study area,
no fresh badger
during

the study. Only one

tne Tr




mouse, the remains of

roo rats, pocket mice, and

jere in the trap with

mice were all abund

ecker (1953)

ns and Ho

on of t

7 area, but,

ratilesnake

most active at ni y of finding them was small.

could have 1 to the low number of young

No avian

Frequently, ravens, hawks
) 5 1] >

predators were observed tak

>a while squirrels were about.

>s were active over

ana

ker (1953) found ante und squirrels had no fear of eagles.

Population Trend

gest 1968 was a year

The capture-recapture es

of population decline.

resulted from several factors:

the 1968 breeding season ovulation per female squirrel was

ova as opposed to 7.6 in 1969; (2) mean litter size as

h young mortality

survival of 1968 young as shown by the

he spring, 1969 collections--38 percent

el e e e el
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The cbjectives of this study were to measure (1) population

atality, and (3) mortality. Two census methods were

used to obtain seasonal density estimates. The capture-recapture

than the Hayne strip census.

s biased. The two c ure-recapture

1 results and

erefore the data

x ratios, ag

structure, natality, and

greed in part with the sex ratios from

ith ratios

in harmony ¥
; Neal (1965a).

shed on the age structure of

d by

annuli in the molars. The oldest

squirrels were believed to

5 years old and comprised only 1.2

percent of the collection, while young comprised 38.7 percent.

e estimate of mean corpora lutea was 7.6, the mean erbryo count

as 7.2, and

AN corpora lutea

was significantly 1

ovulation rate for 1968 was

estim

re a mean of 4,5 which is lower than other
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77 days) and from emergence through 10 months.

distribution data (53 percent). The

density estimates
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