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ATSTRACT

A search of litersture revesled a scarcity of knowledge ccncerming the Mohave
ground sguir—el (Citellus mohevensis). Besed on knowledge geined f—om rmseums
end interviews and contact with the fev informed sclentists, sress of known
‘Specles OCCUTTENCE WEeTre 11Ve TIrepped. LlgaTl JOCHLILLIES pampled soouiiwed il bus
trapping snd/or sighting of 33 Mohave ground squirrels in 4 locstions. Fuorther
. Seerch of <the Mobzve Desert wes discontinued because of lack of Ioformation re-
-+ gerding sites historicelly occupied by this rsre mermal. - ‘

1/ Supported by Federsl Aid in Wildlife Restoration Project W-S5h-R "Speciel
¥ildlife Investigations”.




George Bartholomew

The Mohave ground squirrel is distinguished from the Antelope ground squirrel by

dts larger size, uniform-grizzled grayish brown back snd lack of white stripe on
The round-tailed ground squirrel resembles the Mohave ground squirrel

~egch side. i
but has & round unifom]y colared taa.l and does not normally hold its tail over

‘1ts back.
.o f ot oy R . PO R
.- I bog P R
. 02.,
\
\ .

A., [ SV



INTRODCTION

In addition to its velue a&s an endemic Celifornia species, the Mobave ground
squirrel (Citellus mohnvensis) is of interest to scientists for several ressons.
It hes ope of the most restricted distributions of any species of ground squirrels.
A setisfectory explanation of this fact is still lmcking, but is of interest to
zoogeographers gnd populstion ecologists mlike, Its sirategy for survival in &
severe enviromrent znd in the face of cccpetition with one of the rost successful
species of ground squirrels, the antelope ground squirrel (4—ospermophilus
leuct—uvs ) bes been portislly elucidsted, but is of potertial further interest to
ecologists, physiologists enxd benmvicrists, As a member of & vast complex of
veriously relsted species of grourd squirrels, tke Mohave ground. squirrel is of
potential interest to scientists stwiying physiologicel and haemoctological cor-
relstes of evolution and hibernation, and 4o populstion ecologists. Irerous
local investizators have recently noticed an ipcceasing scarcity of this species .
in gress wkere, previocusly, it has bezen moderately ezsy to teap. Accordingly,
cn May 21, 1971, the Califormie ¥ish end Geme Commission officially desiganted
,the Moheve ground sguirrel s rare species.

IESCRIPTION

- The Mobave groupd squirrel is sorewhat lerger than the anstelope grourd squirrel
&nd shorter, but hesvier, than the round-tailed ground squirrel (Citieluns
tereticzoius ). | These ere the two species with which it is most 1ikely to be
corlused. wne Viohave ground squirrel avereszes 224 . total lenzth ®s oprosed
to 247 m. for the round-tailed grosod squirrel and 213 mm. for the axtelope
ground sonirrel (Fewell. 1o28)- £An14R eoviarred 9n the emreas af this rimdw
gverszed 1k0 omams: but ope irdivides] weishirg 398 grems was caphized, =@
under exrtificiel conditions welights of nearly 300 grems have been repcried
(Penzelley and Kelley, 1966).  Antelore grouni souirrels are reperted to .
sveraze 104 grems (nall éod Kelson, 1959), end the rourd-teiled .ground- sqn.:—el
48 reported to sversge 120 grems (Hudson; 1964)., The Mohave grourd squirrel is
colored a umlformiy-grizzied grayish brovn sbove &nd 8 soiled white below. Waen
‘cleexly seen, it is essily distinguished fram the anielore ground squisrel which
ka5 .a white stripe on each side of its-body. The rourd-talled ground squirrel
1s uwniformly brown colored, mmch like the Mohave ground stuirrel, Zcth the
=xtelope and Mohave ground squirrels have skort, flst tails which are brown -
s>ove and whitish below. The teil of the round-teiled grourd sguizwel is lozger,
round, and wmiformly colored. Foth the aotelope and Mohsve ground sguirrels
vsuslly hold their tails up over their backs, thereby displaying the white
veatral side, while the round=tailed grournd squirrel nocrmally does nmot do so.
The antelope ground squirrel 1s szaid to flick iis t8il rervously back and forth
much rore frequently than the rohave ground squirrel.

~ SCOFE OF STUDY

fhe present study was undertsken to: (1) Determine the @istribution ard sburdance
22 the Mohsve ground squirrel; e.nd (2) Evaluste its cu:rent status gnd factors
threatening its survival. - . .
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BFSULTS

Librerv Search

A complete litersture search was conducted using the Zoological Record and Science
Citstion Index. The following 10 erticles comprise the entire scientific liters-
ture on Citellus mohsvensis:

Adest, Gary. -1972. Intraspecific and interspecific behasvior of Armospermoohilus

leucurus aend Citellus mohbavensis. Masters Thesis, California State College at
Los Angeles. (lMohave ground squirrels exhibit g:-eater Interspecific and Intra-
sPecific Agression., )

Bar‘tholomew, G.A. and Hudson, J.W. I960. festivation in the Mchave ground squirrel

Citellus mohavensis. Bull. Mus, Comp. Zool. 124:193. (The Physiclogy of
hypothermia. ) ~

" Bartholomev, G.A. and Hudson, J.W. 1961, Desert ground squirrels. Sci. Am. 205:107.

(Sumery of role of 'thermcregulatlon end behavior in reducing competition bet'.reen
Mohave ground squirrel and antelope grcu.nd squirrel.)

Burt, W.H. 1936. Notes on the habits of the Mohave ground squirrel. J. Mamnalog
17:221. (Only published observations of behavior under natural conditions. Rased
on 2-3 animals.) ~

C‘iri_nnell, J. and Dixon, J, 1918 Neturasl history of the ground squirrels of
California. MOnthJ.y Bull. of the State Commission of Horticulture 7:667. (An
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‘Howell, A.H. 1938. A revision cf the ground squirrels of Nerth Americs. North

fmerican Fauna ; #56:30. (Taxonomic cheracteristics and relsationships. )

Merriem, €.H. -1889. - Description-of & new- spemoph:.le from Sowthern Califcrnia.
Forth American Fauna 2:15. (Original description of species. )

Pengelley , E.T. 1966. Differential developmentel patterns and their adaptive
va}.ue in various species of the gemus Citellus. Growth 30:137-1 ko, (Benroductive
information; length of gestation, time and size of litter, growth rate. )

Pengelley, E.T. 1969. Influence of light on hibernstion in the Mohave ground

"squirrel (Citellus mohavensis). In Physiological Systems in Semi-Arid Eaviron-

Museum Survey ' : _

ments, Ed. C.C. Hoff and M.L. Riedesel. Univ. of -New Mexico Press. Investigation
of & theory releting to endogenous rhy‘hhms.) o '

Pengelley, E.T. and Kelley, K.H, 1966. A ™"Cifcannian” rhythm in hibernating species

of the gemus Citellus with observations on their physiological evolution. Camp. -
Biochem., Physiol. 19:603. (Demonstration of endogenous anrual rhythms of torpor -
and weight. ) : .
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Fifteen Americarn museums with the lergest mammal collections were surveyed for
specimens of the Mohave ground squirrel. Fifty-five specimens were reported from
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* TARTE 1 (Contimued)

Miseun _ Specimen No. Locelity Collected

University of Kansas 63,589 . Victorville = 15 Mi. S.E.

&merican Museum of Natural History 1,177-1,181 Moheve River '
13,84k ' Sears Cattle Ranch, Kern Cc

. —————— . e ot 2rr et s,

Scientists and Trapreers

The following scientists and tyappers were interviewed 'to discover localities Wwhere
the animels haVe been trapped in recent years:

; George A. Bartholomew . _

-~ Department of Biology . _
£ University of Californias
' los Angeles, Califcrnis 90024

Eric T, Pengelley ' ' }

-- Iepartrment of Zoology L e
University of Califormia ' . -—— -
Riverside, Californis ) . -

- Richerd E. MacMillen . -
Department of Populstion and Envirommentsl ERiology

-~ unlversity ol ceiiforgis T e - —

i ~Irvine, California 9264k

William Wertz

._ ? . - Department of Zoology . . '
T Pemena College T R [
o Clzremon‘t Cal:.;oma 91711 - - :

BE~uce Kenyon

31TT Tapa Canyon
—8imi Valley, Califormisa

Carl Tegan : . i
38639 33rd Street _ : e
Palmdale, California . - = - e C_t

All localities suggested by these individusls weré trapped in _the course of the
study. . . i

Travoing ' o | ’ ' -

Eight different localities were visited within the areas of distribution reported in
--Hall and Kelson (1959). An average of 100 Serman live Traps were .set for two days
st each location. A combination of peanut butter, shredded coconut, and cocomut
extract appeared to be the most effective bait; but, one animsel was trapped using

-6
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/ 8 collections. None of the curstors knew of any other coliections whieh migh't'

contain aaaitional specimens of thls species.

in Teble 1:

dohave Ground Sguirrel Collections

Yuseun

D.R. Dickey Collection
University of California
Los Angeles

£ .
. _ .
Ios Angeles County Museum
P .
¢ Museuwn of Vertebrate Zoology

University of Ca.lifcrnia
Berkeley

Y

~

i
i

4
en Diego Natural History Mx.zseu:n

U. S. Bztional Museum

,i;fniversity ot I'ﬁ.chigan S

TAEE 1

Svecimen No,

18,645
,646
18,661
18,669

b

- N '

31,515
99,826
81,813
125,679

28, Tho

135,838
132,752
132,753

15,97k

15,975

192, 754192, 756
186, ké9

L4

28,7&1-23,71;7
5=

-Haivee Megdows
- Moheve Iesert -

The dsta collected is summarized

Iocallity Collected

Palmdale

Pelmdale
Walker Passtast Side
Ridgecrest - & Mi. VWest

"Oro Grande

Kramer Jct. - 2 ML, West
Barstow - 15 Mi, West
Frimdsle - 18 Mi, East
Paimdsle « 2 Mi, Rarth

Palmdele « 2 Mi, Rorth
Palmdele - 1 Mi. KNorth
Lovejoy Spr. - 1 Mi. North
lenecaster - 2 M. S & 1/2

‘l{io Eo
Iittle Ieke

Iittle Lake

 Palmdale - 2 Mi. Forth - -

Mohave Iesert

Rebbit Spr.

Mohave R, .
Trona « 10 M, Neorth
Freeman

Pelimdele = 1. Mi, Esst

Palmdale - 2 Mi. East
Palmdele - 2 Mi. East
Pglmdale - 2 Mi. East
Pelmdele « 2 M1, East

Mohaeve Iesert
Mohave Desert
Mohave River
Mohave River
Rabbit Spr.
Rebbit Spr.
Victorvilie

Salt Weils Valley
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i bixd seed, and .otner workers have been successful using bird seed, becon, or .
.4 -orenges. Mohave ground squirrels were trapped at four locations. At two locations
/ signtings of several animels sugmented the trapping record, but at the other
/ -locations only three animals were {rapped and no cthers were sighted. The trapping
record is summarized below: .

Location Fumber Trapped Tamber Sighted (Aprrox. )
Shadow Mountains 1 0
Boron County Dump 2 0
Crina Leke 5 5«10
Keel's Ranch 1 10-15

(The exact locations and trapping records are detesiled in the appenrii.:c.’) At two

of the four localities where no animals were trapped, populstions were known to

have existed in the past but to bave.declin=d in recent yeers. Populstions &t
¢ these localities may no longer exist. . ‘

s .

Preferred Habitat

A conscious effort was mede to eveluste the hebitet at esch trapping location in
crder to gain more specific information ebout the animels' habitat preference.
A1l animals were locgted within or immedistely adjescent to Creosocte Scrub, With
the exception of sreas immedistely essociated with dry lake beds, this plent .
cormunity is neasrly ubiguitous in the Mohave Desert; but, it shows considerable
variabillty in its composition end density. The localities where the Mohave
e;uu.uu. n\iu_u.d.t:w weit Wapped fopreseuved Lo sams= range in cumnos:.‘c:.on ana
dersity of the Creoscte Scrub Commumnity as the Western Mohave Desert es a whole.
It is not possible, therefore, to specify any distinctive hsbitst requirements .
c".:her than the moderate]y'variable Creosote Scrub.’ .

PEN

g Distribution and Abundance

{ - -
‘&Du.e to 't:he extreme difﬁculty encountered in- trapping the gnimels, it is not
possible at this time to meke any exact or gquantitative statements sbout the
gnimal's present distribution or anunda.nce. However,’ a fev qualitative gener-
alizations can be made.

Adest's study of eggressive behavior indicates thet the animals msy be found &t
low densities due to interse intraspecific eggression and not declining population
levels. Maintenance of low populstion densities mey be part of the animel‘s
stretegy of 0pt1mal resowrce utlilization.

Vhile the significance of negative evidence .is doubly gquestionsble, due to the
-difficulty in trappirg animals in an erea where several hsve been sighted, it
gtill sppears that the populstion is very discontinuously.distributed. One
possible explanstion of this might be that the species may be in the finmel
stages of extinction due to competition with the closely relsted, more sbundant,
antelope ground squirrel. Such & nsturel occurrence would probably be happening

*



on such & long-time scale thst it would be hard to detect, The effect of mman
disturbances would also be hard to determine and make the interpretation of any
data more difficult.

An slternete hypothesis might be that the animal has an, &s yet undetermined,
stringent habitat requirem=snt which is only discontimucusly satisfied in the
Mohave Iesert, No direct evidence for this is presently svailable, but it
remsins a possibility.

It is not possible &t this time to decide whether the specles is truly endangered.
Two of the known extant populzations are in the immediaste vicinity of hum=n habitae
tion. The population &t China Lake is probably quite secure due to the Navy's
protection of its land., The animels associsted with rlfelfs fields were seen to
make frequent trips to the fields. They seem to be dependent on the flelds and
could be easily exterminated by the State Rodent Control Frogram. The population
at Boron mey be fairly secure if it occcupies wvery much of the Edwards Alr Force
Base, Rocket Test Site, Both of the populations which have apparently recently
"gone extinct were in the soutbern end of the Mohave Iesert. This appears to be
the area of the Mohave Desert which is being most extensively developed, and this
mey mean the eventual loss of much favorsble habitat.

. RECQMMENDATIONS

1. The Mohave ground sguirrel be retained on the rare species list.

2¢ A program be esteblished whereby information is ‘actively sougnt Iram
people’ werking in the Mcohave Iesert. This be done by providing field
workers as well as local zoology departments with -2 survey form reguesting
that they report Mohave: g:ound squirrel sightings to the Departmem: of
-Fish and Ga:m :

3. ‘Studies be initisted immedistely to more closely idemtify those ress
- reported to be populated by 'the Mohave ground squ:.::'rel and how these can
best be preserved. B
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APPENDIX

TRAFPING RECQRD

-

Iocalitv: Shsdow Mounmtains, San Bernardino County. Three and one~half miles west
of U, S. Highwey 395, the Shadow Mountsin Road 1s intersected by & small dirt rosed
which runs to the south. Treps were set in a broed wash which crossed this rosad
about 0.8 miles south of the Shadow Mountsin Road,

Description: Ope animel was ceught at the edge of the wash. Only & few plamts of
the Creosote Scrub Community were present and they were fairly stunted and widely
spaced, Flsnts present in the desert immedistely adjacent to the wash included:
Creosote Push, Joshua Tree, Atriplex cenescerns, Hvmenoclea salsola., No plants grew
in the bed of the wash, bu‘t several cacti and Atriplex canescens were on the edge
ofthevashandonsmallislandsintbemdle ofth.,wash.

Dete: March 29, 1972

" Trap Deys: 200
Results: 1 trapped, O sighted -

Observations: When relessed, the animal entered a burrow under s Creocsocte bush.

" Locality: EForon County qup, San Permerdino County. A dirt rosd extends into the
aesert soutn OI THe aumPe. ITaps were 5etl all around Toe perineser OI The Qump.
Two animels were caught sowth of the dump and east of the :x:'oad, in an area currently
being used for dirt ard large debris. :

Description: There was very little, if.any, orgenic metter in the dump, so it
p:-obabhr does not re;mesent an artiﬁcially augmented food saurce. :

The desert appeared vezy p:roductive. " A11 of the major compornenmts of the Creosote
Scrub Community were present and st least six different species of anmials were
in bloom. The perennisls were lasrge, fe.:L.hr closely spaced and very healthy in
appearance.

Date: Mgy 23, 1972

Trap Days: B0

Results: .2 trapped, O sighted

Observetions: Duarrows appeared to be located é.t the bases of Creosote bushes.

Ore knowledgesable individual comtacted in the area staued that the Mohave ground
squ.r:el.s Zrequently climb the Josmue Trees. .
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scation: Chine Leke, Ksval Weapons Center, Sen Bernardino County. Traps were set
mning eest of the dirt road on the eastern side of the golf-course, about 0.15
tles from its intersection with Knox Road. Traps were also set running North of
12 road at the northwest corper of the Stables. Information and permission to

“ap were provided by Mrs. Tilly C. Barling, Public Works Department, Code TOO25,
ina Leke, Celifornia 93555, phone number (T1k) 939-2349.

:seription: The desert was moderately productive with asbundant, fairly large
reosote and a limited number of the other plants of the Creosote Scrub Community.

5> annuals were in bloom.

ste: June 14 and 15, 1972

rep Days: 200 '
asults: 5 trapped, 10 sighted_ -

bservations: One animel was observed sitting upright and motionless with its

ack to the sun for 45 mirmutes one morning. The &ir was cool, the sun quite warm,
nd ‘& slight breeze was blowing. The back of the animal appeared darker than
5f¥mal, and the animal may bave been “basking,”

- - [ X A X X

ocetion: Xeels Ranch, Palmdele, California, 1os Angeles County, Traps were set
n-the south &nd west sides of an alfalfes field located south of Averue P and
bout 1 mile east of the road to El Miresge Soaring School. They were also set

S A e S - — My .
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ordered the land of a factory run by Anedite Inc.

escription: The Creosote Scrub Plant Commnity was moderstely p’rdductive but-
he enimals were closely associated with the alfalfa’ fields and probebly were
eriving their food from the fields , &nd not the desert.

hate' June 45, 197?__ o

TaD hvs . &. . T -
esults: 1 trapped, 15 sighted

lbserva'tions Numerous enimals were noted running back and forth between the
dfalfe fields, anu the:’:r burrows on the desert side of the dirt rosd.

— .
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ocali'tles Vhere Ponula'tlons Annaren'tlv No lonmer Exist

hb 5 Gan.. 165th Street Palmdaele, Celifornia. George A. Bartholomew reported
:nat a8 significant population ex1sted in sbout 1960, Jjust above and Just below
;ne plece where 165th Street passed through Bob's Gap. On February 12th and 13th,
() trap days yielded no liohave ground squirrels.

ove joy Butte: E, T, Pengelley reported that a significant populetion had existed
round the southern edge of Lovejoy Butte in the mid 1960's, but that recent
rttempts to trep in the same locality had been unsuccessful., On February 19th and
Xth, 240 trap doys yielded no Mohave ground squirrels. :
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