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LIFE~HISTORY STUDIES OF THE
WYOMING GROUND SQUIRREL

(Citellus elegans elegans) IN COLORAD,O
By W. L. BURNETT

This paper concerns itself with life-history studies of the
Wyoming ground squirrel in Northwestern Colorado, and is bas
ed on notes taken in the field covering a period of several years.
Some of the records are new, but others have been published in
earlier circulars.

The rapid changes that have taken place in the developm.ent
of agriculture thruout the West in recent years have so changed
environmental conditions that some problems we considered
settled a few years ago are no,v' calling for further consideration.

These changes have nlaterially affected the rodent prob
lem. In some instances, rodents have been caused to change
their food habits. By adapting themselves to ne\v conditions,
they have become over-abundant in some localities, while in oth
ers they have almost entirely disappeared from their usual
haunts on account of the destruction of their natural food.

As we have only a mteager kno,vledge of the relationship
that rodents bear to agriculture, even under normal conditions,
to suggest control m,easures intelligently, local habits must be
studied, not only for groups, but also for individual species.

For example, in sonle ",,'"ork we did with the striped ground
squirrel (Citellus t. pall'id~lS), we found it injurious in Eastern
Colorado, but along the foothills this same squirrel was beneficial
because it destroyed injurious insects.

It is very desirable that as full a knovvledge as possible be
obtained of the intricate relationship of the Wyoming ground
squirrels to environm:ents surrounding their hOlnes, the food
habits, the native plants and cultivated crops, the dry and wet
seasons which largely regulate the abundance or scarcity of the
food supply, and the bearing these factors nlay have on the fe
cundity of the squirrels.

With our limited knowledge of the 11abitat of this squirrel
it would be unwise to state that it has a decided preference for
,certain types of country, or that any single factor is to be takell
into serious consideration as to choice of ellvironnl:ents, choice of
soil or the distribution of cer,tain plants.

It inhabits lowlands and mesas, between 6,000 and 11,000
feet elevation. In this range of elevation, altitude is seemingly
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not an important factor in the squirrel's distribution or of the
size of its colonies.

In writing on the life history of any mammal, no matter how
many data one m1ay have on the subject, there are certain seem
ingly indisputable facts that cannot b,e proved.

Certain facts, like migration from one habitat to another,
paucity of individuals some seasons and abundance in others,
variations in the number of young broug·ht forth under appar
ently normal conditions, cannot be fully explained by such con
ditions as lines of least resistance, saturation of territory inhab
ited, food supply or clim~tic conditions, all of w'hich are largely
theoretical.

GENUS (C'itellus)
The genus Spermopltilus was erected by F. euvier in 1822

and was in con1mon use for a num'ber of years, until Allen reviv
ed the genus, Citellu.s which antedates Spermfophilus.

Allen's paper is as follows:
American Museum of Natural History Bulletin XVI, 1902, Article

XXVII, "Mammal Names Propos'ed." By Oken in his "Lehrbuch
del' Zoologie." By J. A. Allen.

1. Generic Names.
The following generic names are open to cOillluent, and are notic

ed in the order of their occurrence in the "Lehrbuch," only the-s,e being
mentioned which are not synonyms of earlier names, or which preoc
cupy later names.

Citell'us (p. 842) Type lYlus citellus Linn., 1766.-Spernl0phile F.
Cuvier, same type. (".... je donnerai au groupe dont Ie Souslik
devient Ie type, Ie nom de SpermolJhHe." F. Cuvier, Menl. du d 'Hist.
Nat., IX, 1822, p. 304). Or: Sper1nophi~es F. Cuvier, in Dents des
Mamm., 1825, p. 160, where he again says: "Ce genre est forme du
sausUc."

Also-Citillus Lichtenstein, 1830, primarily, and by restriction.
Lichtenstein separated the "europaischen Ziesel dem polnischen
Suslik)" as the type of a groupe which he took out of Cuvier's Genus
Spermoph'ilu,s, leaving the other species to be distributed in either
Arctomys or Sperrnophilu,s. As the name chosen for the new group
is the Linnaean specific name of the suoslik (changed in s,pelling from
citell'Us to ci,tHlus) this species should be construed as the type of the
genus Citillus, although he included under it three other species there
described as new, only one of which, C. mugosaricus, is strictly con
generic with O. citellus.

As Oken's C'itellus was based prinlarily on the l.lus G'itellus of
Linnaeus and Pallas (Arcto111-YS c'it'illus Schreb.) as indicated not
only by the name but by the fornlS placed under it, it has the same
type as SpiermophUus F. Cuvier, over which it has six years priority
(even accepting the name in its original vernacular fornl). As Sper-
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m01JhUus originally included only the souslik it is a strict synonynl of
Oitellus Oken. The fact that other authors later referred to it other
species, as Lesson in 1827 (Man. de Mamm. pp. 243-245), who appears
to have been the first .author who employed the Latin form of the
name, this does not render the name of the originally monotypic
Spermoph'iltlS available for any of the forms later referred to it.

In this connection it becomes of interest to see what provision has
been made for the numerous species long currently associated with
the name SlJCr1nophilus. The named sections of the Group are the
following, to which it nlay be necessary to add others for a ,veIl-mark
ed type apparently as yet unprovided for. Such deficiencies should
only be supplied, however, on the basis of a careful revision of the
entire group. The names have been proposed in a generic or subgen
eric sense. For the existing forms, in the order of dates they are:
1. Citellus Oken, 1816, type Alus, citellus Linn.-Sper'moph'ilus F.

Cuvier, 1822.
OUillus Lichtenstein, 1830

2. Anisonyx Rafinesque, 1817, type ...4.rctomys colurnbianus Ord, pre-
occupied by Anisonyx Latreille, 1809, for a genus of Coleoptera.

3. OtoS1Jerntophilus Brandt, 1844, type Arctontys grarn1nu,rus Say.
4. Oollobotis Brandt, 1844, Arcto'1nys tulvu.s Lichtenstein
5. Otocolobus Brandt, 1844, an alternative name for Collobotis
G. I ctidontys Allen, 1877, type, Sciurus trid ece1nl'ineatu-s IVIitchell.
7. Sper1noph'Hopsis Blasius, 1884, type, C-i.tillu,s lepfoclactylus Licht

enstein
8. Xerosper1nophilus Merriam, 1892, type, Sper1nophilu.s 'n1.ohavensis

Merriam.
9. A.n~11LOSIJernLOphilus l\1errianl 1892, type, Sperrnophilus lfllcurus

lVIerriam
10. Oallosper1nophilus Merriam, 1897, type, Sciurus lateralis Say."

HIISTORY OF THE SPECIES

The type specimen was taken at Fort Bridger, Wyo111ing,
altitude 6622 feet. Fort Bridger is in Uinta County and is in
the Transition Zone, som;e 27 miles north of the Utah line.

Under the name of Sper-rnophilus elega,ns, Robert K.ennicott,
in the "Proceedings of the Academy of Natural Science of Phila
delphia," 1863, page 158, described the species and gave the col
lector as C. Drexler. The desc,Tiption is as follows:

Length of head' and body about 7 inches; tail ,vith hairs less than
three-sevenths as long. Body moderately slender, but stouter than in
S. ri,cha,rdsoni; though les; so than in S. 13-Uncatll-s. Ears rounded,
distinct, a quarter of an inch in heigh t. Feet moderately large. ,vith
the claws elongated, slender and curved. Tail about one-fourth short
er than in S. richarclsoni, and t,vice as \vide, llluch flattened; the cen
tral 'hairs above and belo"r closely appressed those on the sides \videly
distended. Color above pale dusky-gray, with a slight bro\vnish "rash
and indistinct dark-brown 1110ttlings along the n1Jiddle of the back.
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\vithout distinct spots. Under parts grayish-white, tinged with pale
yello,vish-brown or pale brownish cream color, this deepest along the
lliiiddle of the belly or on the buttocks and outsid'e of thighs, and arms,
the chin, throat and inside of thigh.s and arlllS nearly pure white. Tail
above of the color of the back, but lllore tinged ,vith yeUo\vish-brown,
and ,vith a ,subternlinal narrow border, and broad bar of black widely
edged and 'tipped 'with whitish, beneath clear yellowish-brown, the
central hairs without dark annulations, . . . with an indistinct sub
terminal border and indistinct bar of black, broadly edged by \vhitish.

This species is nlost nearly related to S. ri.chaTdsoni..

Lyon's and Osgood in "Catalogue of the type specimens in
the U. S. National Museum, including the Biological Survey Col
lection," Page 165, com,ment as follovvs:

No nunlbers are mentioned in the original description. I{enni
eott briefly describes new spermophiles in the Smithsonian Inst1tution.

He speaks of Spernl01Jhi.lus elega'ns cODling frolll Fort Bridger,
Utah (no,v Wyonling), and collected by C. Drexler. Consequently all
the specillliens frolll Fort Bridger ·collected by C. Drexler and in the
collection prior to 1863 becollle cotypes of the species. In the follow
ing list are included all kno\vn specimens frolll, FOTt Bridger collected
by Drexler. The labels all have elega'ns ,vritten on thenl, possibly in
Kennicott's hand, and they are entered in the catalogue as Sperrno
lJh'i,z,us elega'ns. The skins ,vere collected in April and May, 1858, and
the Alcoholic were probably taken at the sanle time.

The list follovvs but we shall not quote it.
Robert Kennicott, the describer, was one of the most bril

liant naturalists of his tim.e. Born Novemher 13, 1835 in New
Orleans ; died May 13, 1866 near N'ulato, Alaska, age 31.

One ground squirrel, Citellus obsoletus, that occurs in Colo
rado, is known by the common name of Kennicott's ground
squirrel.

Dr. A. Vletm'ore, Assistant Secretary of the Smithsonian In
stitution, in a letter dated July 29, 1929, furnished us the follow
ing inform'ation concerning C. Drexler, the collector of the type
of elegans.

Constantin Drexler ,vas of German descent and uneducated. He
w,orked for a time as taxidernlist in the Snlithsonian Institution
dUTing the time of Doctor Baird.

He ,vas sent with the "South Pas,s Wagon Expedition" as collector
in 1857-58.

Later, in 1860, he was sent to Hudson Bay by Baird.

In Volume 9, -"Reports of Explorations and Surveys to As
certain the Most Practical and Economical Route for a Railroad
from the Mississippi River to the Pacific Ocean," 1853-6, publish
ed in 1858, I find the following:
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Mr. Drexler \vas engaged in 18!)7 as assistant to Dr. Cooper, the
Surgeon of the South Pass ¥lag,on Road Expediti0n, under Wm. M. F.
Magraw Esq. 'Vhen the party was partly broken up in Septenlher,
1857, Mr. Drexler remained with it and spent the mnter in Mr. Ma
gra\v's camp on the source of Wind River, Nebraska. In March he
\\rent to Fort Bridger, where the forces of the United States, under
General A. S. Johnson, United States Army, had passed the \vinter,
and there comnlenced his collection.

DISTRIBUTION OF THE VVYOMING GROUND SQUIRREL

IN COLORADO

The Wyoming ground squirrel in Colorado is an inhabitant
of the Upper Sonoran, Transition and Canadian zones.

On the Eastern Slope it barely touches the Upper Sonoran
zone, but reaches th'e height of its abundanee in that zone on the
Western Slope. We believe it entered the state from the north.
It is known to have occurred in Northwestern Colorado for over
45 years. The m~gratory tendency has been toward the south.
It was comn1on on Panhandle and Lone Pine creeks, Larin1er
County, in 1900, but at that tin1e, to the best of our kno\vledge,
it had not reached the Upper Livernlore and Buckhorn Valleys
of this county, and did not reach Estes Park until 1911. In en
deavoring to map the distribution of this squirrel in the state,

1(110\Vn distribution of CUellllS elcgans elega.ns in Colorado. 1930.
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we are at once faced with some distributional problems that our
present meager knowledge does not explain.

The distributional areas are very irregular in outline. The
squirrels restricted to certain areas are not confined by any tan
gible barriers.

Altitu·de and food supply do not seem to be important fac
tors in outlining the area inhabited by this squirrel, and it shows
no decided predilection for any particular type of country. It
does not occur in heavy forest areas, nor on rocky hillsides where
the absence of soil is inimical to its burrowing habit.

Mammals, when they migrate from a locality, or extend
their range, are supposed to follow the lines of least environmen
tal resistance. The chief cause of these migratory movements
is, as a rule, a shortage of food supply. The squirrels have
reached the saturation point in the territory inhabited by them,
and are forced to find new pastures. The writer believes this to
be a plausible explanation of these movements, yet the migra
tions of the Wyoming ground squirrel, in the past few years,
cannot be explained in this way, so we w'onder if the above ex
planation always holds good.

This squirrel crossed the Berthoud Pass (elevation 11,316
feet) into Clear Creek County, and Tennessee Pass (elevation
10,240 feet) into Lake County, and Hoosier Pass (elevation
11,460 feet) into Park County. At least all the evidence "re have
points that way. Its invasion of these Cou11ties is of recent
date, and the only seem[ngly logical routes they could have
'travelled are over these passes, and apparently, in no case had
they reached the saturation point, from a shortage of food in
any of the areas from which they migrated.

A few years ago these squirrels migrated south from north
ern Larimer County to Estes Park, either from the Upper
Poudre or the Buckl10rn Valley.

D'id they follow the lines of least resistance? Seemingly
not.

The writer h'as been familiar with this squirrel in the sec
tion it has migrated from in Colorado for a number of years.

In travelling the road between the Livermbre Valley, when
reaching about the line between Township 9 N'. Ranges 71 and
72 West, one will see the first squirrels in that section. To our
knowledge this has been the lim!iting line for these squirrels to
the east for the past 15 or 20 years. Seemingly the line of least
resistance and greatest food supply was east thru the Livermore
Valley to the fertile fields along the Poudre.
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What the barrier is that holds them in check in this locality
we are unable to say. As far as vIe have any records, the first
published record of the occurreI)ce of elegar~8 in Colorado, is by
Bailey in 1893.

Bailey, writing of Spermophilus richardsoni, adds the fol
lowing:

rlts southern subspecies) the Wyoming spermophile (8perrno
1Jh~lus r. eleqans) , extends over the sage plains of Wyoming from
Cheyenne and the Laramie Mountains westward to Idaho. It is also
found in northern Utah and at Fish Creek in the extreme northern
part of Colorado.
(Bulletin No.4, U. S. D. A. Division of Ornithology and Mammalogy)

Fish Creek is in Larimer County.

DISTRIBUTION AT THE PRESENT TIME BY
COUNTIES. (SEE MAP, PAGE 7.)

WELD COUNTY.-South half of Township 12, Ranges 65, 66,
67, and Township 11, Ranges 65, 66, 67.

MOFFAT COUNTY.-The squirrels occur from Craig west,
down Bear River Valley to Lily Post Office, and south from May
bell to the Danforth Hlills, in the A,xial Basin. They occur on
Price Creek, the infestation, no doubt, being from the Axial Ba
sin region and not from the north. They occupy the open coun
try 'between Williams River and Deer Creek, and from Lay they
extend north to the county line. They are rare in the sandhill
region between Sunbeam Post Office and the state bridge across
the Little Snake River. To the best of our knowledge they are
absent in the reg'ion lying west of the Little Snake River.

PARK COUNTY.-Between Fairplay and Alma, elega1tS is
fairly common. North from Alma, it is common up the valley of
the middle fork of the South Platte to the approach of Hoosier
Pass. In the im'mediate vicinity of Alma it is associated ""ith
Cynomys g. gU,1~11is01~i, and its burro"\vs are in very rocky soil.
Around some burrows, the rocks thrown out are as large as goose
eggs. In this locality it is living at a high altitude. One squir
rel was observed sitting by a United States Geological Survey
bench mark, which reads 10,460 feet elevation.

The invasion of this squirrel in Park County is of recent
date. The only logical route it could have travelled to reach the
county, from the location of the present infestation, is up the
Blue River in Summ:it County, across Hoosier Pass, at 11,480
feet elevation, then down the middle fork of the South Platte.

The squirrels are common in Summit County along the val
ley of the Blue, and, no doubt, reached this county by following
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the Blue River from Grand County. They do not occur in the
hay lands south of Fairplay and are absent from the Como, J ef
ferson and K'2nosha Pass region.

JACKSON COUNTY.-The environmental conditions surround
ing the home life of elegans in Jackson County show no associa
tional preferences. It is commion over the county, with the ex
ception of the hay meadows along the larger stream·s.

The paucity of elega.n.s in these hay-producing meadows is
due to excessive irrigation practiced by the ranchmen.

In driving around the county, one may form an opinion
that certain localities are best suited to the needs of this squir
rel, only to have the theory upset by finding them equally abun
dant in other situations, where conditions are seemingly inimical
to both home life and food supply.

These squirrels are found living in the willow groves ~Thich

border sm'all streams, and in these situations are associated with
Zapus and Microtus. Their burrows are found at the edges of
open swamp land, which occur occasionally in the valleys sur
rounded by hills. They inhabit sagebrush land where grass and
other plants grow abundantly. They are found living under ad
verse conditions on gravelly sagebrush-covered hills far from
"vater, where vegetation is practically Artemis1~a only.

ROUTT COUNTY.-The squirrels are found in Routt County
in the Bear and Elk River valleys, and the valleys of the smaller
tributaries of these streams, in E,geria Park, Hayden, Deep
creek, Steamboat Springs, Dunkley, Phippsburg and Yampa.

CLEAR CREEK COUNTY.-The Wyoming ground squirrel was
first reported from this county by E. R. Warren as follow'S :

.A:ugust 7, 1911, we saw anumber of V\T(yorning ground squirrels
in1mediately below the mining town of Empi1re, Clear Creek County,
8,260 feet altitude.

The animals were s·een along the road just after passing through
the {o\vn. I had never heard of this species being anywhere in that
region before, and am somewhat at loss to account for its presence.

To my knowledge the nearest point at which they occur is Fras
er, some 15 miles distant in an air line, and on the other side of the
Continental Divide. It may possibly ha.ve crossed Berthoud Pass,
though this hardly seen1S likely, as m,ost of the intervening country
is not of the ·sort it frequents, being very mountainous, and the Pass it
self having an elevation {)f 11,000 feet. Nor in fact was the lo·cality
where I saw these such as the animals prefer, being a rather rocky
gulch. It seems more than likely that this colony ha's sprung froln
pet animals some one has turned loose or allowed to escape. Notes
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,on the Distribution of some Colorado Mammals January 23, 1912
(Proceedings of the Biological Society of Washington, vol. XXV. p.
3-8)

The squirrels, at the present time, occur from the foot of
Berthoud Pass east to Idaho Springs and south to Georgetown.
I visited Clear Creek County the first time in the spring of 1913
and made some inquiry among the older inhabitants. They in
formed m'e that the squirrels had been in the vicinity of Empire
about 10 years, and that they understood that the Trevillion
Brothers had brought in a pair from Texas and turned them
loose.

As this squirrel does not occcur in T'exas I knew that part
of the story was wrong. On my return to the office I \vrote Mr.
James Trevillion asking him if the story was true.

I quote his reply in full.
Denver, GOlD., 7-15-1913

Mr. W. L. Burnett
Fort Collins; Colo.
Dear Sir:

Your letter of July 12th received. I brought a pair of gophers frOln Tex
as 22 years ago, they were not the sa111e kind, and they died a fe\\r days after
getting to Empire. I think they crossed Berthoud Pass as there are a great
11lany at the foot of the Passon this side, they are still farther west on Clear
Creek 5 air 6 miles.

Respectfully,
James Trevillion.

Of course there is a possibility that some one else brought
them in, but from the evidence we have of the squirrels crossing
other passes in the state, we are inclilled to conclude that the
only logical route they could have traveled to reach Clear Creek
was from, Grand County over Berthoud Pass.

SUMMIT COUNTY.-In this county the squirrels are not un
comimon in the meadows along the Blue and Snake Rivers and
Ten-mile Creek.

RIO BLANCO COUNTY.-The ground squirrels are comnlon in
the White River Valley, and the smaller trioutaries to this streanl
and about Rangely, Meeker, Buford and Rio Blanco.

GRAND COUNTY.-We have records in the office of the State
Entomologist of the occcurrence of this squirrel in Grand County
at Fraser, Tabernash, Granby, Sulphur Springs, Parshall,
Kremmling and Pearmount.

EAGLE COuNTY.-The squirrels are distributed well over the
entire county, except in the higher mountain portions. TIley are
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Office of State Entomologist
Fort Collins, Colorado.
Dear Sir:

In the spring of 1911 I noticed in Horseshoe Park, a couple of rat-like
animals, which also, by their ways, reminded me of prairie-dogs, though
smaller.

Last year they increased to, maybe, 150 or 200, and I got alarmed that
we had a new pest.

The animal proved to be the Wyoming spermophile. In other parts of
Estes Park it had not been noticed.

Horseshoe Park is 8500 feet above sea. The spermophiles appear early
and seem to hole-up in August. They might have come from the upper Buck
horn, Pingree Park, or the upper Poudre.

Yours very truly
P. Hondius.

Estes Park, Feb. 28th, 1915.

Now the squirrels have spread over all of Estes Park, but,
as yet, have not extended south into Allen's Park, Boulder Coun
ty.

BREEDING

F'orty-four gravid females examined during the breeding
season in three different years, (1916, 1920, 1923) gave an aver
age of 6.6 young in a litter.

In 1916 the number of embryos varied from 6 to 11; in 1920
they varied from 1 to 6; in 1923 from 6 to 10 and all were from
the same locality.

We are unable to offer any explanation why the number of
embryos was practically the same for two seasons, and so much
smaller the third season.

In studying the breeding habits of the Wyoming ground
squirrel, which enters into hibernation early, we have both the
adult and sub-adult to deal with. In examining gravid females
we find the embryos vary from, the size of a buckshot to that of
a cherry, on the same date, which means a variation of some
time in the dates when the young are born. The late young en
ter into hibernation while immature and emerge the following
spring in the same undeveloped state, and are sub-adults.

The evidence we have that they do not develop during hi
bernation is that small immature squirrels are to be seen early
in the spring before the season's young are born.

Johnson (Am. Naturalists, vol. LXIII, March and April,
1929) states that, in the hibernation of the striped ground squir
rel,
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Respiration may fall to one in two minutes or even lower, the
heart beat may fall to 5 a minute in very deep hibernation, while
the temperature may fall nearly, but not quite, as low as that of the
surroundlng.
If conditions are the same in the Wyoming as in the striped

ground squirrel, we should hardly expect any development.
It is a question if the females of these late litters that

emerge from hibernation the following spring in the undeveloped
state breed that season.

A female of the Wyoming ground squirrel captured May 4,
1920, gave birth to six young on May 19.

The young of the caged female were born hairless, blind and
toothless and measured 60 mm. from the tips of their noses to
tips of their tails. Their individual weight was 5 scruples. When
born, they were of a reddish color but, 5 days later, they were
growing rapidly and turning dark. On June 1 they weighed 15
scruples each and fine hair was starting on their backs and heads,
more on their heads than backs, and their heads were large and
out of proportion to their bodies. On June 11, their eyes were
open, and on June 16 the squirrels were crawling around in the
nest. Four of the young died within a day or two of each other,
at this time, seemingly from lack of nourishment. On June 23,
the remaining two were running about the cage for the first
time; also, on this date, they would whistle like the mother squir
rel when handled. By June 28, the upper incisor teeth were just
beginning to show and the lower incisors were one-fourth inch
in length, slender, and sharp as a needle. There were no signs
of molar or premolar teeth at this time.

For several days, about the time the four squirrels died,
they made very little gain, and the remaining two were probably
about a week behind in their development.

Ranchmen thruout the range of this squirrel inform us that
in dry seasons the squirrels are more numerous than in wet sea
sons. We cannot vouch for the correctness of this statement.

In our opinion, they are wrong. Dry seasons cause a scar
city of food, and scarcity of food, caused either from dry seasons
or density of population, which cause a saturation of the squir
rels on a given area, may be an important factor in influencing
the number of young produced the following season.

What does happen is, that the hillside vegetation dries up,
and the squirrels are forced down to the lower valleys for food,
and are more noticeable than at other times. We have observed
this a number of times in different parts of the state, and it was
very noticeable in Jackson County in July, 1929. Hillsides that
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were covered with squirrels in June were almost deserted the
last of July.

FOOD AND FEEDING HABITS

From our observations, the native food of elegans is mostly
grasses. The other food plants are eaten incidentally, as it were,
for a relish. When the squirrels feed on grass heads, they pull
the heads within reach with their fore paws, while standing
erect. The squirrels on grass land do not eat their fill at one
place, but run from plant to plant, even of the same species, eat
ing a few blades of each. Some of the squirrels in these feeding
operations cover considerable territory.

One squirrel seen near Walden, Jackson County, was 3 feet
up in a wild rose bush feeding on the leaves or blossoms, we were
unable to determine which. We have also observed squirrels
feeding in the tops of sage brush (Artemisia) and rabbit brush
(Chrueothammus), One of these squirrels seen near Pearl; Jack
son County, was feeding on the flesh of a dead jack rabbit.

In the past two seasons, we have collected the following food
plants of elegans:

Arnica (Arnice gracilis). At Wycolo, Jackson County, July
13, 1925, the Wyoming ground squirrel was observed feeding on
the flowers of this plant.

Goldenrod (Solidago missouriensis), A squirrel was feeding
on the leaves of the goldenrod at Wycolo, July 13, 1925.

Drumocollis fissa. This plant was common July 27, 1927, on
a rocky hillside near Alma, Park County, altitude 10,460 feet,
and elegans was feeding freely on the leaves.

Alum Root (Heuchera parvifolia). We found this plant un
common among the aspens on a rocky hillside on Lone Pine
Creek, near Log Cabin, Larimer County, July 20, 1927. The
squirrels were feeding on the blossoms by reaching up and pull
ing the stems down.

Mountain sage (Artemisia frigida). Squirrels observed July
21, 1927, Larimer County, near Log Cabin, feeding on the un
ripe seeds of this sage.

Knotweed (Poluqonumi auiculare), On a rocky hillside near
Walden, Jackson County, August 10, 1927, we observed a young
elegans feeding on the leaves of this plant, which was common.

Sorrel (Rumex criepus), Sorrel was common near Walden,
Jackson County, August 10, 1927. One adult elegans was seen
feeding on the seeds of this plant.
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M onolepis nuttalliana. This was a common plant along the
roadside near Walden, Jackson County, August 10, 1927. The
Wyoming ground squirrels were at this time feeding on the seeds
of this plant. It was more common than any other.

Beard-tongue (Penstemon strictus). This plant was common
among the rocks on a hillside at Walden, Jackson County, June
14, 1928, and the adult squirrels were feeding on the leaves.

Rabbit Brush (Chrysothamnus howardii). One adult squir
rel was seen feeding on the leaves of this shrub near Walden,
Jackson County, June 18, 1928.

Sedge (Carex rigida). This plant was common in a pasture
near Walden, Jackson County, July 10, 1928. One young squir
rel was seen eating the seed of this sedge.

Knotweed (Polygonum persicaria). On July 10, 1928, young
squirrels were feeding on the seeds of this plant, which was com
mon at Walden, Jackson County.

Tansy Mustard (Sophia pinnati). This mustard was an un
common plant in an old plowed field, 4 miles southeast of Walden,
Jackson County, July 11, 1928. One adult and one young squir
rel were seen feeding on the blossoms of this plant.

Strawberry Blite (Bliiuni ctupiiaiusn.), This plant was com
mon on dry hillsides along the Michigan River, Jackson County,
July 23, 1929. At this date, Wyoming ground squirrels were
feeding on the seeds of this plant.

We have also observed this squirrel in different localities
eating the seeds of the following plants:

Charn.aerliottos erecta, cinquefoil, Potentiila sp., dandelion, TaraxacuIll offeci
nate, white primrose, Anov'ra sp., plantain. Plantgo la."ceola.fa" buffalo grass,
Buebili.s sp., wild parsley. Co qsuiellia sp., M onolepis ""ttalliona, Psorolea tenn;""
flora... Allocarya sp. and mustard, Draba aurea.

CULTIVATED PLANTS
TIMOTHY AND CLOvER.-Thruout the range of the Wyoming

ground squirrel in Colorado, there is a large acreage of timothy
and clover. The largest acreage is located in the counties where
the heaviest squirrel infestation occurs. In Summit County the
squirrels are reported to feed on both the leaves and roots of
clover and timothy. This is true wherever they have access to
plants.

ALFALFA.-There is a considerable acreage of alfalfa grown
thruout the squirrel's range but the acreage is small in the more
heavily infested areas. The squirrels are reported from Eagle
County as being very destructive to alfalfa. The caged squirrels
we had in 1928 from Jackson County ate freely of alfalfa, how-
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During July, I often saw numbers in the rye fields eating green
stalks, and not a vestige of grass remained near their burrows.

Ranchmen in the Snake River Valley, between Honnold and
Slater, claim this species destroys fully a third of the rye crop, pull
ing down the stalks to get at the heads, -and the appearance of the
small fields in August, 1906, fully sustained their statement.

(North American Fauna, No·. 33, n. 90.)

In 1912, I saw a rye field in Moffat County partly destroy
ed by the squirrels. (See Fig. 3)

In Larimer County, on the border of a rye field, I counted,
at the burrow of one of these squirrels, 42 heads of rye, at an
other burrow 70 heads, and at another 175 heads. All had been
threshed out clean by the squirrels.

VEGETABLES.-The squirrels are very fond of head lettuce.
Another of their favorite garden foods is peas. They begin to
feed on the leaves of the pea plant as soon as they are large
enough to cat. They will eat the tops of radishes, but not the
roots. They dig into potato hills and eat the tubers as soon as
they set.

INSEcTs.-In our field observations and examinations of
squirrels, we have never found any signs of their taking insect
food. However, our caged squirrels ate freely of Mormon crick
ets (Anabrus simplex) brought in from Moffat County.

RANDOM NOTES ON Ciiellus elegans elegans
FIGHTING.-In looking over a colony of these squirrels, one

can usually see a fight in progress. They chase and fight each
other long after the breeding season is over. When chasing each
other, they spread their tails like tree squirrels. I observed an
adult in Jackson County that had lost all but about an inch and a
half of its tail, possibly in combat.

VOICE.-I have had a good opportunity to watch these squir
rels in Jackson County while giving their cricket-like notes.
These notes were given from a sitting or erect position. When
the notes were made, the squirrel jerked its back up and down
very noticeably. When its common whistle is given the body
trembles all over. The squirrels give the cricket and whistling
notes alternately. I am satisfied that the cricket-call is a warn
ing of danger.

When angry and fighting, they make still another sound,
hard to describe. At times it is like the shrill notes of young
birds, at other times like the creaking of an ungreased wheel.

FEAR.-In trapping live elegans, individual squirrels differ
in their behavior. Some will come out of their burrows and en-
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About July 1, 1926, the squirrel went into a semi-stupor.
As the cage was in a basement room and in a cool place, her con
dition could hardly be called a state of aestivation. Her actions
when revived resembled very much the awakening of a hibernat
ing animal.

On July 10 we thought she was dying. Respiration was
very slow, eyes closed and flesh blue. We took her out of the
cage and put her in the sun where she soon revived. She escap
ed from the temporary cage we had her in and tried to climb up
to her old cage. As it was on standards about 3 feet above the
floor, she could not make it. We then placed a box 7 inches high
on the floor, and from the box to the top of the cage a board on
an incline. The squirrel walked up the board, entered the top of
the cage, and went down into the nesting box.

WATER.-We have observed a number of times these squir
rels drinking from small mountain streams. On the other hand,
thousands of individuals round out their life cycle on the dry
sagebrush-covered plains far removed from water.

In many sections, inhabited by squirrels, sagebrush is the
dominant plant, succulent vegetation IS scarce, and the hurmorrv
is low. In these localities the squirrels must experience some
difficulty in securing enough moisture from the plants to meet
their needs. The water requirements of this squirrel, no doubt,
are low.

From our observations of caged squirrels there seems to be
considerable individual difference in the amount of water excret
ed. Our caged squirrels were kept in individual compartments.
They were all given about the same amount of succulent green
food but no water. Some of the compartments were always com
paratively dry, while in others the waste from the food was
thoroly soaked and had to be removed each morning with a
scraper, and the bottom of the compartment sanded once or
twice a week.
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