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PART 1.—GENERAL ACCOUNT:*
INTRODUCTION

So many of our native rodents have habits conflicting with human
interests, making it necessary fo control their abundance and dis-
tribution, or to wage a cesseless warfare of . destruction sgainst
them, that a species or a group of species of rodent that is mainly
useful to man and beneficial to agriculture becomes of special interest
and importance. The grasshopper mice (pl. 1} are of this class.
These sturdy little rodents are so largely insectivorous and carnivo-
rous in food habits as to be of considerable value ovér their wide
range in the western United States and adjofning, parts of Canada
and Mexico {fig. 1) in helping to hold in check the natural increase
of numerous injurious insects and to keep a wholesome balance

1 Part I 'wms'_'wr!tten b).r Vemdn Bailoy; part 2, by Charles C, Sperry,
5997129 1 . [ . )
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among many groups of small animal life. Their possible injury
to crops or other property is so slight as to be negligible.

Much has been learned of the characters, distribution, and varia-
tion of these interesting little animals, during the century since
the first specimen was collected (1833), and while their habits have
not yet been fully studied, enough has heen learned to be placed

%
L

F1gURE 1.——A};proxlmute distrlbution of grasshopber mice, genus UnycBomys.

Solid llnes Inclose ranges of subapecies in the eucogaster group; dotted linen

subspecies in the torridus group. Numwhers refer to the list on page 4. Clrcles
indicate the type loenllties

on record as & guide to future study and to show in part the relations
of grasshopper mice to agriculture through the destruction of insect
ests and other rodents.

Generally the grasshopper mice are regarded as rather scarce or
rare, partly because of the fact that they are hunters and wanderers,
ave not colonial, and do not follow definite runways. They thus
leave little trace (pl. 3, A) of their presence and are not easily
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located except as they accidentally get into traps set for other
animals. The collector rarely sets-a trap with any assurance that
he will capture one of these mice, whereas with most other rodents
he gets what he is trapping for. In favorable localities, however,
considerable numbers are taken in traps, and- the individuals are
generally found fo be more numerous than they appear to be. In
many places they are present in sufficient numbers to have a decided
}nﬂcllmnce on the abundance of the animal life. that furnishes their
OG N .

In 1887 the writer’s first letter of instructions from €. Hart
Merriam, then chief of the Division of Kconomic Ornithology and
Mammalogy (now the Bureau of Biological Survey) of the United
States Department of Agriculture, called for careful investigation,
as opportunities were afforded, of the food habits of these little-
known rodents, end in more than 40 years of field work since then
many species have been studied both in the field and in captivity.

HISTORY OF THE GENUS GNYCHOMYS

The first grasshopper mouse known to science and the world at
large was collected, described, and named by Maximilian, Prince
of Wied, who took the %pe specimen in 1833 at the Mandan villages,
near Fort Clark, N. Dak. He called it Hypudaeus leucogoster,
placing it with the red-backed mice long known as Evotomys but.
now as Clethrionomys.

Ten_ years later John James Audubon collected a specimen at
Fort Union, near Buford, N. Dak., which proved te be slightly
different and was named by him Mus méssouriensis,

- Baird, In 1857, characterized Onychomys as a subgenus of Hes-
peromys, with Hypudaeus leucogaster designated as the type.

In 1874 Elliott Coues named a species from Camp Gg;‘ant, Ariz,,

Hesperomys (Onychomys) torridus, following Baird in making
p g Y H =4

Onychomys o subgenus of the white-footed mice now known as
Peromyscus, .
In 1888 Oldfield Thomas, of the British Museum, placed the group

in the Old-World genus Gricetus.

- In 1889 C. Hart Merriam in & synopsis of the group raised Baird’s
subgenus Onychomys to full generic rank, and showed the distine-
tiveness of the structural characters.

From time to time various species were described. The first com-
prehensive revision of the ﬁganus was that by Ned Hollister,> who in

1914 recognized two specific groups with 23 subspecific forms, and

mapped their distribution.

SPECIES AND SUBSPECIES OF ONYCHOMYS

The recognized forms of Onychomys, with their type localities,
stand as follows (the numbers refer to subspecific ranges on the map
(fig. 1), on which solid lines indicate subspecies in the leveogaster
group and dotted lines subspecies in the forridus group) :

2 HdLL:sTER, N, A SYSTEMATIC ACCOUNT OF THE GRAGSHOPPER MICE. T. 8. Natl. Mus.
Jrroe. 47 @ 427480, {lloa. 1014,
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ONTUHOMYS LEUCOGABTER GROUP

1. leucogester...--—. Fort Clark {(near Stanton), N. Dak.
. missourieneis__.._ Fort Union (near Buford), N. Dak.
. Clapham, N. Mex.
Blackfoot, Idaho.
fuscogriseus——__ .. Ironside, Oreg,
. melanophrya Kanab, Utah,
fuliginosus__.——... Black Tank lava beds, Coconine County, Ariz.
. ruid6SEe . ———om——- Ruidoso, N. Mex, ‘
albescens Samalayuea, Chihuahua, Mexico.
. longipes_..-—————- oncho County, Tex.
. breviguritus Fort Rteno, Okla.
. capitulatus ... Huaipai Indian Resorvation, Ariz.

i S P P T

ol T e e

ONYTCHOMYS TORRIDUB GROTE

. torridts_——-———... Camp Grant, Ariz.

t. perpallidus_ .. Arizona—Sonora line at east bank of Colorado River.
t, pulcher————— . Morongo Pass, Calif,

t. longicaudus St. George, Utah.

t. elarud__ .. ——_.—— Keeler, Calif.

t. tulerensis Bakersiteld, Callf,

t, rOmONg o~ . Sar Bernardine Valley, Calif.

t. maorofis___—— __ Head of San Antonio River, Lower California, Mexico.
t. yekiensls——_____ Camon, Sonora, Mexico.

t. canus San Joan Copistrano, Zacatecas, Mexico.

23. t. surrufusd... ———— Miguihuana, Tamaulipas, Mexico.

The Onychomys lencogaster and O. torridus groups are quite dis-
tinct (pl. 2), with many differences in structure, habits, and habitat,
but within each group there seem to be only such differences in habits
as are indnced by varying environmental conditions over a wide range
of country. The leucogaster group occurs mainly in the Upper
Sonoran Zone, while the forridus group is restricted mainly to the
Lower Sonoran. Several forms of the leucogaster group, however,
range into the Transition Zone, and one into the Lower Sonorar,
and in places forms of both groups occur together or in close prox-
imity along the borders of their ranges. (I'ig. 1.) Their division
- of range is evidently not a matter of antipathy between the species,
as it is in some groups, for when placed in a cage together repre-
sentatives of the two groups, one O, leucogaster fuscogriseus and four
0. torridus torridus, were perfectly friendly, sleeping in one nest for
weeks and evidencing signs of distress when separated. The differ-
ences between the two groups are comparable with those separating
the wolves and coyotes—both being good hunters, there is no rivalry
while their game-is plentiful. When there is any conflict of interests
thle' smaller species in both cases is duly respectiul toward its larger
relative,

SOSOPOOO00R

-GENERAL CHARACTERS

. ONYCHOMYS LEUCOGASTER GROUP

In general appearance the forms of the leucogaster group resemble
some ‘of the white-footed, or deer, mice, but are of shorter, heavier
build, They have short, i'inick1 tapering tails; narrower, more pointed
ears; and keern, eager, almost WeaEEIIi]?é’é}ipi'"e'séidiiél'“']:h'é' pinkrand~

white nose and duslcy wash eross the face below the eyes.in some of
the darker forms give them & bold expression somewhat like that

.
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CAPTIVE INDIVIDUALS OF ONYCHOMYS
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of the black-footed ferret, especially when in a fight or, with ears
laild back and eyes sparkling with eagerness, in pursnit of prey.
Their fur is full, soft, and fine, and usually immaculately clean. The
lipper parts in adults are in various shades of pinkish buff, more or
less clouded with dusky; the under parts, feet, nose, and lower half
and tip of the tail are snowy white. Young and immature are slaty
or ashy gray over the upper parts. '

ONYCHOMYS TORRIDUS GROTIP

The various forms of the forridus group are smaller, more slender,
and relatively longer-tailed than are those of the leucogaster aroup.
In these characters, as in the less-developed coronoid process of the
jaw, they show a nearer relationship to the white-footed mice of the
genera, Biomys and Peromyscus. In color the upper parts are bright
tawny; ears cusky; top of tail dark gray; under parts, spot at an-
terior base of ear, feet, lower surface, sides, and tip of tail pure white.
Inimdture individuals are ashy gray over the upper parts.

Measurements of typical forr4dus from Arizona: Total length, 148
millimeters; tail, 48; hind feot, 21; ear from notch to tip, 17.
Weight of adult male, 26 grams. .

.The characters of the different subspecies arve based nmainly on
slight variation in shades of color and in measurements, relative
length of tail, and proportions of skulls,

oDOR

At times grasshopper mice have a very strong odor, always rauch
the same, pungent and musky, almost skunkiike, but there are no
local external glands from which it is discharged. It seems to be
derived from the intestinal tract or feces, and is probably due to the
naturé of their food. If the cage is not kept well cleaned and sup-
plied with plenty of fresh sand, the odor becomes strong and
unpleasant. -

.. The fur has a tendency to become oily and of ruffled appearance
ufiless’ plenty of dry sand is supplied, in which they can roll and
dust'themselves. The sand and dust quickly remove the sarplus oil,
higwever, and the fur becomes soft and fluffy again. The oil evi-
déntly. comes from evenly distributed glands of the skin’ or hair
follicles, as no localized or concentrated oil glands have been
distovered. )

N VOICE

: Gl‘ﬂéshoppe_r mice have two very different notes, the commoner a
short, sharp little squeak or bark, eck, ech, ech, ech, utterad in rapid
succession when on the defensive, angry, or-in hot pursuit of Prey.

1

It is much like the barking of a tiny terrier and is used in much the
same manner in expression of anger or excitement. The other note
is a lohg, fine, shrill whistle in a igh key, insectlike in fineness and
quality. It can be approximately reproduced by softly whistlin

ovér tlie tip of the tongue in the roof of the*mouth just back o

the tegth. It is the wolf’s howl in miniature, without rise or fali,
and is made with raised nose and open mouth in perfect wolf form.
Usually only a single call is heard at a time or at ong intervals, but
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under special conditions it may be heard several times in an evening
or at intervals all night, and what has seemed to be an answering call
has been heard from another. '
It is most often heard in the early springtime when the mating
instincts are roused in most animals, hut may be heard at any time
during the summer, especially on still, dark nights. Probably it is
the mating or hunting call and may be both. At times it is a lone-
some call, when a mate or companion has been lost or removed.

VARIATION

While varying considerably in color and slightly in size and
proportions, the different subspecies in each group are not very
strongly marked. Typical leucogaster, from North Dakota, measures
in tofal length, 164 millimeters; tail, 42; hind foot, 22; while an
adult male of fuscogriseus, from QOregon, measured 150; 40; 21 ear
from notch, 16; and weighed 45 grams,

GENERAL HABITS

The habits that have attracted special atfention to these rodents
and suggested their economical importance are their fondness for
insect and an‘mal food, and the evidence of general hunting instincts
so unusual among rodents. Many other rodents, however, are carniv-
orous to n lesser degree.

In North Dakota these rodents were first called * grasshopper?”
mice. because the stomachs of those collected for specimens were
usually filled with grasshoppers. In Arizona they were called
“georpion ” mice, because their stomachs often contained remains of
scorpions to the exclusion of all else. Over the country at large,
however, they feed upon a great variety of insect and small animal
life, nsually on the loecally abundant forms thaf in many cases are
classed as objectionable or destructive economically. Insect life when
ebundant generally furnishes most of their food, but when insects
or other animals are scarce, seeds or such other vegetable foods ab
are available ave freely taken. Their habit of eating any ‘small

rodents found in the traps of collectors has shown grasshopper. mice,

to be almost as carnivorous as they are insectivorous, and in -cap-
tivity their habit of killing other mice for food has been fully veri-
fied.” At least n dozen stomachs examined in the field have bBéen
found to contain‘flesh and hairs of small rodents, including kangayoo
rats, pocket mice, and white-footed mice that could be recognized,
while far greater numbers of rodents have been wholly or partly
eaten from the traps of collectors in such manner as almost positiyely
to convict Onychomys of the deed. Such cases include many species
of kangaroo rats, pocket mice, white-footed mice, a few harvest
mice, meadew mice, cotton rats, ground squirrels, and pocket gophers,
as well as species of grasshopper mice. N

STUDIES OF ONYCHOMYS IN CAPTIVITY o
L I

Five of the different forms of Onyehomys lencogaster have been
kept in captivity and their food habits carefully moted. [ '~

n 1887 an O, l. missouriensis from the Yellowstone Rivfé_r__ be-
tween Fort Buford and Glendive, Mont., was kept captive for

¢
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about a month, and much was learned of its food habifs and its
call note, s fine long whistle in a high key. In 1892 one was
captured at Kiowa in southern Kansas, probably referable to the
subspecies . I. breviauritus, and kept allve for several weeks before
it escaped, although little that was new was learned of its habiis.
In 1920 one of the subspecies, . I. fuscogriseus, was taken near Mal-
heur Lake in eastern Oregon, and for nearly three years of captivity
it yielded intevesting facts concerning food and other habits. In
1922 F. B. Sumner sent the writer a pair of the pale form from the
Painted Desert, Ariz., known as O. I. melanophrys, from which two
families of five young each have been reared in captivity.

In 1913 an Onychomys forridus was taken alive in Arizona and
kept for some time, but it died of injuries received in the trap. In
1920 others of the forridus group were taken and kept alive all
winter and their habits more thoroughly studied. (PL 3, B and C.)

ACTIVITIES
NOCTURNAL WANDERINGS

Grrasshopper mice are mainly nocturnal, hunting and roaming ab
night and being rarely seen during the day. In caplivity, however,
they see well in the daytime if forced into the light, but dislike it
and try to hide away in the darkest corners.

They are great wanderers, being taken at the burrows of many
other animals, but rarely at burrows that could have been made by
themselves, or where they would be likely to have permanent homes,
except during the breeding season, when an oldP female and her

family of half-grown young may be taken in close proximity.

MOVEMENTS

Grasshopper mice are not swift runners, owing to their com-
paratively short legs and heavy bedies, but they are extremely
quick at turning and dodging, and are more difficult to caich in
hand than many swifter rodents. In an open place they are unable
to overtake white-footed mice, or house, pocket, or meadow mice
b}lllt in a corner or narrow place they will catch and kill any o
them.

Although they may climb low bushes the only evidence of their
doing so is found in their feeding on the green caterpillars of the
sagebrush. In the cages they rarely attempt to climb even the wire-
netting sides, and in efforts to escape usually try to crawl under
rather than over concealing objects. When kept in kitchen or base-
ment they do not climb above that floor unless there is some easy
way of walking up an inclined surface.

BURROWS USED

The strong claws of grasshopper mice resemble good digging tools,
but there seems little evidence of extensive burrowing. They can dig
rapidly in soft earth, and to some extent dig out and capture their
prey in this manner. It is questionable whether they habitually dig
their own burrows or generally use abandoned burrows or those of
their victims.
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HUNTING

The large, strong claws of Onychomys are effectively used in
capturing and holding their prey. A large grasshopper will some-
times kick so hard while its head is being eaten off that its captor
ig tipped over backward, but it never escapes the grasp of feeth and
toes. The prey is often pounced upon and grasped with the feet
and the keen incisors, and the feet are often placed on a bone or body
o0 hold it as the meat is torn off in true canine fashion. Most sig-
nificant, however, is the manner in which a mouse of approximately
similar size-is grasped with the claws in a death struggle, and while
fighting is held and turned until the back of the head is within reach
of a daggerlike thrust of the long keen lower incisors, which pene-
trate the brain and instantly end the siruggle. Such habits would
seem to explain the development, for muscular attachment, of the
powerful hamular process of the lower jaw as well as the strong

clavws.
DISPOSITION

Grasshopper mice are conspicuously less nervous and &imid than

many rodents, and even when caughb in traps usually show no signs
of terror, either submitting quietly to being handled or making
vigorous resistance in fighting or struggling to escape. When taken
out of the trap they have been kmown to sit on the open hand and
eaf, Hive grasshoppers from it a moment later.
" Gienerally they are sociable, seemingly enjoying the company of
their own or related species, and at times in the absence of other
companions even allowing s white-footed mouse not needed for
immediate food to cccupy the cage and nest with them. Occasionally
two will appear to be fighting, but they seldom injure each other
and evidently are only playing or indulging in their own form of
exercise,

As pets, grasshopper mice show no_ attachment for the person
who feeds them. They are extremely independent and strenuously
object to being handled, and while apparently unafraid and not
nervous, they make every effort to avold or escape from a person’s
hands, sometimes biting severely if captured and forcibly held or
continmously annoyed by being touched snd followed up by the
fingers. While later generstions born in captivity might become
partly domesticated, captives have become rather less gentle with
years of familiarity. They have some home instinct, however, and
with the cage left open in a vivarium, kitchen, or basement they
will run at large a1l night and almost invariably be found in their
own nests in the morning. As pets for children or as playthings
they have not proved a saccess, but they will rid kiichens, basements,
cellars, or greenhouses of cockroaches and other insect peésts. When
so used the mice are easily handled and controlled merely by placing
their cages with open doors in the room and allowing them to run
at large at night. If the rooms are not tight, they may escape and
wander away or be caught by cats..

SENSES

S Al of the common senses seem to be keen. . The eyes are large,
expressive, and alert, and the motion of 2 grasshopper or caterpillar
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FEMALE AND YOUMG OF ONYCHOMYS
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rarely escapes their notice either in daylight or in the dusk. Tt is
not known how well they can see in dense darkness. ) )

Grasshopper mice have keen hearing, as is shown by their quick
notice of the slightest sound; even the walking of insects in the
cage brings one oub of its nest box alert for the hunt. Tt seems
probable that their voices include and their ears catch many sounds
that are not registered by corresponding human senses. _

Their noses are keen and quick to detect and recognize food or
game, and one will often follow the trail of another mouse around
the cage, under and over obstructions, sniffing the ground and ob-
jects that their quarry has touched. They quickly discover and
dig up insects buried half an inch below the surface of the earth
and probably get much food underground in the form of insects,
larvae, and eggs. While not swift runners, they seem to be good
trailers and to be able to follow and corner their prey by tracking.

The short, soft, useless-looking tail is very expressive when they
are tollowing trails or stalking their quarry. It wags intensely as
they come to close quarters and shows all the excitement and sager-
ness espressed by the tail of a good bird dog.

SANITATION

When kept in cages (pl. 3, B and C), grasshopper mice usually
select some corner or hidden place for a regular urinal but scatter
their pellets more or less carelessly over the sandy floor. One pair
selected o food box at the top of the cage for depositing their excre-
ment, and when the box was half filled with sand they used it regu-
larly. Then a little square tin box with sand in the bottorr and a
hole in one side was fitted agairist a hole in the side of the cage. Im-
mediately this dark, sandy retreat was adopted for the purpose and
used so exclusively that the rest of the cage was kept clean for an
indefinite time. The box would become rank and vile smelling in a
tew days, but was easily emptied and supplied with fresh sand, and
the care of the cage was rendered comparatively easy. The fact that
all the rank odor was confined to the sand box seems to indicate
absence of specific odor-producing glands.

BREEDING HABITS

In breeding habits the two groups, and, so far as is Imown, the
various subspecies, are much the same. The females have regularly
six mamrpae arranged in two pairs close together in the inguinal
region on the posterior part of the belly and one pair in the pectoral.
These are on four distinct mammary’ glands, the pair of inguinal
glands bearing each two mipples. '

The number of young at a birth in the leucogaster group is usually
4, 5, or 6. Four 1s probably the normal first litter, and 5 or 6 the
number in older and fully mature females. In the forridus group
the number of embryos noted is usually 3 to 5.

The young are born, or at least females containing embryos are col-
lected, at widely varying dates, in the Northern States from May to
August, and in Texas and Arizona from April to December. One.
pair from northern Arizona had their first family of five young born.
m captivity on April 4, 1923, and the second family of five young
about May 15, 1993. The male and the female had leen together ail

50071—20— 2
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winter, but after the first young were born they were kept separate
until May 1, when they were again placed in the same cage away from
the half-grown young. On May 18 the writer was surprised to find
the female with five more young that weighed 7.8 grams each and
must have been at least 3 days oid. (Pl 4) The first young at
birth weighed 2.5 to 8 grams each, or & total of 13.6 grams, while the
mother a little later weighed 50 grams. The young were naked and
helpless, with cyes and ears closed -and no trace of teeth showing
through. On the eleventh day their incisors were well out and their
ears open, and on the fifteenth day their eyes opened. They were not
weaned until they were about 24 days old and nearly half grown,
but they had becn eating seeds, rolled oats, and green food for a
week.
ECONOMIC STATUS

So far as is known grasshopper mice are practicaily harmless in
the usual ways in which many others of the small rodents destroy
crops, forage, trees, fruit, or man’s personal property. In rarve cases
they eat a little grain or a few seeds, which, in part at least, would
be scattered waste. They undoubtedly destroy a few useful preda-
tory insects, but these form only a small part of their food. On
the other hand they consume great numbers of many destructive
insccts and of small animals that are not ordinarily reached orv held
in check by birds or other animals, such as the burrowing, under-
ground, and nocturnal species, which are peculiarly accessible to the
mice, and also the diurnal species that sleep on, near, or under the
surface of the ground and are easily captured at night. Their
destruction of other small rodents, especially the young, undoubtedly
tends to serve as a check on overabundance of many harmful species.
In a large area of the Western States where the moles and short-
tailed shrews arc absent, their place in animal cconomy is taken to &
considerable extent by these mice,

FOOD HABITS

WINTER FOOD

Tn 1835 Maximilian at the Mandan villages in North Dalkota re-
ported that grasshopper mice were common over the prairies, in
winter coming inte the Indian houses where stores of food were kept.
At Fort Bertﬁold, in 1872 and 1873, Doctor McChesney reported that
they were abundant and were infesting the underground caches of
the Indians. +

In the San Luis Valley, Colo., Merritt Cary caught a considerable
number of these mice in an ouidoor cellar where vegetables were
stored for winter. This was late in October and early in November,
1907, and the mice undoubtedly had gathered there for the winter.
They were accused of eating the vegetables, but this may have been
whohy or in part the work of other rodents, although if animal food
is not available the grasshopper mice will eat fresh vegetables, sceds,
and grain.

Tliese reports and the faect that the mice do not become extremely
fat in fall, as most hibernating animals do, would imply winter
activity in any available underground cavities, caverns, cracks, or
extensive burrews where numerous insects ulso congregate for winfer,
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and when necessary, journeys made over or under the snow {c new
quarters and a fresh supply of food. In the South, where deep snow
ravely lies very long, they arc active all winter and are talen in freez-
ing weather, but in the North their winter habits have not been care-
fully observed. Tame individuals of Onyehomys L. fuscogriseus from
eastern Qregon, and 0. [. melanoplrys trom northern Arizona have
kept awake all winter in Washington, D. C., in outdoor temperatures
down to 11° B, They sleep much, eat littie, and keep very quiet dur-
ing the coldest weather, but show no signs of even partial hibernation,
%ltllot%gh they have the appearance of being fat und are very heavily
urred,

Storage of food seems to be & common winter habit of Onychomys,
and in cold weather captive specimens bring sunflower seeds to their
nest boxes until they have to throw out part of the nest to make room
for them. In the absence of cheek pouches they carry two sunflower
seeds af a time in their mouths, and make numerous rapid journeys
from the seed supply to the nest box, never stopping until the supply
is safely stored away. These stores ave used with great economy and
never touched if other food is available.

In mild weather the grasshopper mice have the habits of carnivores,
gorging themselves in time of plenty and fasting until another meal
is available, leaving a half-eaten carcass when they can eat no more,
and returning later if a fresh supply is not obtained.

SUMMER FOOD

As shown by examination of stomachs in field and laboratory, most

of which were collected during the warm seasons, the snmmer food of
Onychomys is almost exclusively animal matter, the highest percent-
age of insects being eaten during late summer and fall, when both
insects and seeds are most abundant and a free choice is available.

FOOD IN CAPTIVITY

It is of interest to note the food preference of individuals in cap-
tivity. Preferences for certain kinds are very marked. Grasshop-
pers and crickets of many kinds, cockroaches {both native and intro-
duced}, beetles and weevils of most kinds, smooth caterpillars, and
the maggots, pupae, and eggs of flies are favorite insect foods. Scor-
pions of large or small size are eagerly eaten, and in some localities
also may be counted a favorite food.

The mice are fond of fresh ment of almost any kind—beef, lamb,
game, and poultry—especially of the bodies of the mice and other
small rodents that are always available in the camp of a mammal
collector and are often eaten in the traps before the collector finds
them. They eat also the flesh from birds’ bodies and to some extent
bacon or salted meats when used as trap bait. Their nataral and
available animal food, however, is obtained by capturing mice of
their own size or smaller. They are especially fond of young mice
and undoubtedly eat the young of many burrowing rodents much
larger than themselves.

In Montana in 1887 it was discovered that they were fond of mice,
but they were not tested in killing miice until an Oregon captive
demonstrated its skill in this regard. A live white-footed mouse
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(Peromayscus maniculatus gambeli) of approximately its own size was
put in the same cage with the Oregon Onychomys, and the next
morning only the torn skin, feet, tail, and few bits of bones re-
mained. These weighed 2.2 grams. The mouse was not weighed
beforehand, but others of about the same size weighed 20 grams each.
The grasshopper mouse then weighed 22 grams. The next night it
killed and ate a 13-gram pocket mouse (Perognathaus parvus), leav-
ing only 2 grams of skin and bone. The following night it killed and
ate 5. meadow mouse (Microtus montanus), leaving only 134, grams
of skin and bone, and in the morning for breakfust ate three large
grasshoppers and some rolled oats. The zext night it ate 6 grams of
colidl muscle from the breast of a praivie faleon and some grasshop-
pers and oats, and the next night a 1d-gran white-footed mouse, all
except 2 grams of skin and bone, and breakfasted on four large-
winged grasshoppers, a dragon fiy, o moth, and some oatmeal. This
was its chief fave, with many vatlations, for several weeks. About
12 or 14 grams of meat. all the grasshoppors that were available, and
some rolied oats each day kept the captive contented and happy. It
preferred to kill its own meat. A dead white-Tooted mouse and a live
pocket mouse were put into the cage overnight. In the morning the
14-gram pocket mouse was killed and eaten all except 2 grams of
torn skin and bits of hones, but the dead animal had not been touched.
The amount it would eat each day was never accurately determined,
but it was often approximately its own weight in 24 hours. Some-
fimes no food was given for a night and a day, but the mouse seemed
not to mind, the effect of its fast being shown only by a better appe-
tite the next night.

In California, Arizona, and Washington, D. C., this Oregon captive
encountered many new and strange kinds of food and game, but
always showed quick decision ag to what was acceptable and what
was not. In Arizona it enjoyed big fat scorpions such as it had
never scen before, some 2 and 3 inches long, with heavy bodies.
The tails usually were first bitten so that the terminal part with the
poisonous sting was helpless, then the mouse would stand them up,
and holding them with its front feet eat first the head, then the body,
legs, tail, and all, not leaving even the stinger of the tail, and han-
dling them just as adroitly as did the little Zorridus that had always
lived in their country.

Other dainty morsels eagerly eaten were the underground, trans-
parent, wingless grasshoppers found in rodent burrows. Some of the
big, hard-shelled, wingless grasshoppers, nearly as lavge as the mouse,
wero relished, even if they had to be eaten out of their shells like
nut meats.

Some very large praying mantes, including gravid females, were
relished, eggs and all. One of these, about 3 inches long, with 20
grasshoppers furnished one good day’s feed.

The meouse ate many beetles entirely foreign to its regular habitat
and enjoyed the big white grubs, cut open the weevil-infested bolls of
the wild cotton plant Thurberia, and ate the weevils with evident
relish, seeming to know how just as well as did the native specics,

Lizards and salamanders were sometimes eaten, but not eagerly.

At Washington 2 tame mouse showed the same fondness for new
and strange foods not native to its original habitat. It enjoyed the
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common potato beetles and even their larvae, and ate the big spotted
lady bectle Epiluchna borealis (which destroys squash and melon
vines), as well as rose weevils and magnolia weevils; in fact it ate
all beetles offered except two species of blister beetle (Epicauta
vittate and E, pennsylvenica). Parts of house mice placed in its
cage were eaten, including the brains, but the musky bodies seemed
not to be relished.

In the kitchen this mouse proved very useful in capturing and eat-
ing all the cockroaches that came out at night. At first they were
numerous and large, but after a few weeks they became scarce, and
only the very small or young individuals were occasionally seen,
Little groups of legs could be found all around the edges of the floor
for a few nights, but the smaller young were eaten legs and all, and
apparently most of the cockroaches in the hoase were destroyed
within & month. At the end of this time there were not enough to
squIy the mouse with food, and he had to depend largely on his
rolled oats, sunflower seeds, and an oceasional piece of chop or chicken
bone. When a large cockroach was captured on the pantry shelf and
thrown on the floor in the kitchen the mouse would pounce upon and
eagerly devour it. : :

The grasshopper mice are thirsty animals, eagerly drinking water
or eating green food and juicy planis and fruif, apparently for the
moisture they contain, and showing a liking for fresh apples, lettuee,
cactus pulp, green clover, or even green grass when no other source
of water is available. In much of the arid region where they are
native, there must be long periods when all their moisture is derived

from juicy insects, insect ezgs and pupae, the blood of animals, or
the moisture stored in plant tissues. :

SUMMARY oF Fo0ps EATEN BY CAPTIVE ONYCHOMYS (SpowiNg DEGREE OF Ao
CBFTABILITY XX CONFINEMENT)

ANIMAY MATTER
Orthoptera (grasshoppers, ete.)

Acrididae: Grasshoppers of numerous genern; extensively eaten.
Tettigoniidae (formerly Locustidae) :

BMormon crickets {dnabrus simpler) ; eagerly enten,

Sand erickets {Stenopelmatus) ; eagrerly enten,
Gryllidae: Black erickets of several species; eagerly eaten.
Blattidae: Cockroaches (including Blattella germanica) : eagerly enten,
Mantidae: Praying mantes {large and smal}) ; eagerly eaten.

Hemiptera (true bugs)

Reduvlidae: Wheel bug (4Arilns cristoius) ; reluctantly eaten,
Cleadidae: Clendas of several species (adult and immatare) ; ezgerly eatem,

Lepldoptera {buiterfiies ard moths)

Moths:

Adults of muny species, including Inrge sphinx moths; eaten.

Larvae of Datana integerrima; several eaten,

Chrysnlids; always accegted and apparently relished.
Butterflies:

Adults of many species; aiwnys accepted.

Apy smooth caterpillars; eagerly eaten.
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Coleoptera (beetles)

Cleindelidae; Tiger beetles; several species enten.
Hydrophilidae: Water scavenger beetle (Hydrophilus irigngularis) ; large one
eagerly eaten,
Coccinellidae: Lady beetles; many specles eaten.
Tenebrionidae: Darkling beetles (Eleodes), large and small ; many eaten.
Searabneldae:
June beetles {Phyllophaga); many eaten.
Rose bugs (Macrodactylus subspinosus) ; o few engerly eaten.
Cerambyeldae: Loeust borer (Cyllene robiniae) ; a few eafen.
Chrysomelidae:
Potate beetle {Leptinotarsa 10-Hneata) | adults and young eaten.
Cucumber beetle (Diabrotice 12-puncteia) ; eagerly eaten.
Curculionidae: Arizona cotton-boll weevil (Anthonomus grandis thurberiag)
and many other weevily eiten.

Diptern (flies)

Muscidae: House flies (maggots and pupae) ; engerly eaten.
Sarcophagidae: Blow flies, maggots, and pupae; eagerly eaten.

Odonata (dragon flies, ete.}

Anisoptera; Dragon flies; one eaten.
Hymenopterz (bees, WIUSDS, ants, ete)

Formicoiden ;: Ants (eggs and pupae only).
Sphecoidea: Wasps; o few eaten, not much relished.
Vespoidea : Hornets; a few eaten, not much relished.
Apoidea: Carpenter bee {Xylocopa) ; a few eaten.

Arachnida {spiders, seorplons, ete.)

Aranene: Spiders of many specles (large and small) ; a few enten.
Scorpionida ;: Scorpions of many species; eagerly eaten.

Amphibia (frogs, salamanders, etc.)
Urodela: Sulamanders: n few eaten, not engerly.
Reptilin (snakes, lizards, ete)
Liznrds; a few eaten (Uta and Sceloporus).
Mummalia {mammals)

Mice and other small mammals; ergerly eaten and many kllled.”
Meat, raw or cooked; eagerly eaten,

VEGETABLE MATTEE
Bread, rolled oats, seeds, and graln ; eaten under stress of hunger.
Apples, cactus, lettuce, spinach, celery, clover, grass, and carrots; eaten in
smell guantities, apparently for the moisture cbtalned.
' SUMMARY OF FooDs RBJECTED BY 'CAPTIVE ONYCHOMYS
Myriapods (miltipeds and centipedes)
Millipeds of many species; all rejected with evident antipathy.
Lepidoptera (butterilies and moths)

Fuzzy and spiny caterpillars; avoided.

-
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Coleoptera (heetles)

Meloldae: Blister beetles (Epicaufa vitfaiz and B. pennsylvanica) ; not touched
when left overnight In the cage,

Hymenoptera (bees, ants, etc.)

Formicoidena: Ants; aduMs, generally rejected with fear or aversion.?
Bombidae: Bumbhlebee; one kilied but not eaten,

Mollusca {mollusks)

Slugs; always refused with Tapugnanee.

PART 2.—LABORATORY STUDIES OF THE FOOD or
ONYCHOMYS +

ANALYSIS OF STOMACH CONTENTS

Analyses have been made of the stomach contents of Onychomys
collected in 18 States and during every month of the year. Many of
these examinations were made in the field, where it was impracticable
te go into much detail. The figures here given for percentages of food
items, therefore, are those obtained from laboratory examinations
only. Of the 96 Onychomys stomachs examined in the laboratory,
90 were taken during five conseeutive months, June to October, and
upon these are based the percentages quoted herein and the data in
the tabulation of food items on pages 17--19. The principal foods of
Onychomys as revealed by stomach analyses are here discussed in the
order of their importance.

%

ORTHOPTERA

Orthopterans were enten by 78 of the 90 Onychomys collected
between June and Octoder and composed 36.76 per cent of their food.
Both ground and field crickets were commonly eaten, but brown
grasshoppers (Acrididae) and green grasshoppers and their gllies
{Tettigoniidae) formed the bulk of this kind of food. The
tettigoniids included the common green grasshoppers, the large
awkward sand or “ Jerusalem ” crickets of the West, and the wingless
camel crickets, the last form being eaten abundantly and often to the
exclusion-of other food. While only one-third of the stomachs col-
lected in June contained Orthoptera, every Onychomys taken in
September and October and 51 of the 55 collected in J uly and August
had eaten grasshoppers or crickets or both, Even in winter the grass-
hopper mice find Orthoptera, for one of the three collected in January
had made a meal on crickets. One field examination by D. E. Lantz
credits an Onychomys with eating a walling stick (Phasmidae).

COLEGPTERA

Beetles, constituting on an average 20.73 per cent, sre second in
importance in the food of Onychomys. Ground beetles are most
numerous, with darkling beetles second, and lamellicorn beetles {June

3 Food preferences in captlvity nre not alwaya g rellable index to the food melented In
& atate of hature; note (p. 1) thnt numerous ants hud keen czten by Onychomys cap-
tured In the wild.

¢ By Charles C. Sperry,
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beetles, dung beetles, etc.) a distant third. Most of the coleopterans
eaten were adults, though larvae also were numerous. . . .

Other beetles, including weevils and leaf beetles and a dew rove
beetles, were occasionally eaten. One Onychomys even eaptured an
adult tiger beetle. The single stomach collected in April contained
only darkling beetles. :

Tndividual stomachs sometimes revealed a large number of beetles.
For instance, one collected dq June contained 22 beetles, while one
taken in July held 27.

LEPIDOFTERA

Caterpillars, lepidopterous pupae, and the remains of adult moths
make up 17.04 per cent of the food of Onychomys. This item is
fairly constant throughout the five months, the maximum being 23
Eer cent in June and the minimum 10 per cent in September.

epidopterans in 30 stomachs coliccted in July composed on an
average 17.03 per cent of the food.

During the outbreak of the range caterpillar (Hemileuce oliviae)
in New Mexico in 1913 grasshopper mice wers found to be active
enemies of the pest. TFor 9 of the 10 Onychomys collected near
Kochler Junction and examined by E. R. Kalmbach the pupae of
this insect constituted on an average 17 per cent of the food eaten.

MAMMALIA

The 96 laboratory examinations give records of 1 meadow mouse
(Microtus), 2 deer mice (Peromyscus), and 2 unidentified mice,
which together constituted 3.09 per cent of the food eaten. The
average mammal content of the $ stomachs collected in October was
6.25 per cent, but of the 25 collected in August none contained a
trace of a2 mammal, and the average for 30 taken in July was only
9 per cent. Field examinations by Bailey eredit grasshopper mice
with having eaten a harvest mouse (Reithrodontomys), pocket mice
(Perognathus), and kangaroo rats {Dipodomys).

REPTILIA

No reptiles were found in the laboratory analyses of stomachs of
Onychomys, but field examinations by Bailey give three records—
one sand lizard (Uta) and two fence lizards (Sceloporus).

MISCELLANEOUS ANIMAL FOOD

Ants, flies, spiders, harvestmen, bugs, worms, and an ant-lion larva
together comprised 3.25 per cent of the animal diet of the Onychomys.
; Unidentified matter made up the remaining 6 per cent of animal

ood.

HYMENOPTERA

Hymenoptera, chiefly ants, constituted 2 per cent of the food of
Onychomys, and were eaten in each of the five months (June to
October), but in quantity in only one instance. Three Onychomys
collected at Casper, Wyo., on September 2, 1909, made 55 per cent
of their last meal on ‘ants, one having eaten 125 of them. Two
stomachs contained hymenopterous cocoons, and in omne was found
a parasitic wasp.
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DIPTERA

Flies were eaten in every month also, but in such small quantities
as o constitute only 0.7 per cent of the food. One march fly, 1 horse
fly, 1 robber fly, and 2 long-legged flies were identified. Pupae were
most common, but larvae and adults also were represented. One of
the two specimens of Onychomys collected at Kanab, Utah, in De-
cember had made 90 per cent of its last meal on fly larvae and pupae.

ARACHNIDA

Spiders frequently and harvestmen occasionally were eaten by
Onychomys, even though they made up only 0.3 per cent of the food.
No trace of a pseudoscorpion was found, and only 1 sol ugid, al-
though both are common in the locality in New Mexico where 11 of
the grasshopper mice examined were collected.

HEMIPTERA,

Bugs were eaten by 10 of the 96 Onychcm¥s examined, but they
constituted only 0.05 per cent of the food. Identifications include
stinkbugs, leaf hoppers, flower bugs, and lygaeids.

YEGETABLE FOOD

About one-ninth (11.13 per cent) of the food of Onychomys was
vegetable, composed for the most part of seeds of grasses and culti-
vated grain. The identified grasses iucluded foxfail and feather-

Tass. .-
g Wheat contributed 10 per cent of the diet in July, and wheat and
corn together a like amount in June. A little barfey (0.2 per cent)
was eaten in _August, no grain at all in September, and no vegetable
food of any kind in October. One of the two stomachs colleoted in
December and two of the three taken in January were filled with
vegetable food, chiefly wheat. .

With the exception of seeds of plants of the sunflower family,
which occasionally formed an appreciable part of the food, each of
the other plants identified was found but once. These include climb:
ing buckwheat, lamb’s-quarters, geranium, and spurge.

LIST OF ITEMS OF ANIMAL ORIGIN IDENTIFIED IN LABORATORY EXAMINATION
OF THE FYOOD OF ONYCHOMYS, WITH THE NUMBER OF STOMACHS IN WHICH
EACH WAS FOUND :

Unidentified mnimal tissue Tettigoniidae (green grasshop-
pers)—Continued. :
Annuiata Btenopelmeatus sp. (sand crick-
. . N i efs}
Duidentificd annelid Gryllidae (crickets) :
Orthoptera (grasshoppers, efc.) Unidentified
) : Gryllusg sp
Unidentifled Orthoptera and their Nemobiug sp
e5Es 12 .
Acrididne {brown grasshoppers)_.. 27 Hemiptera {true bugs)
Tettigonildae (green grasshop-
bers) : Unidentified
- Unidentified adults, nymphs, Pentfatomidae (stinkbugs)
- and erms - - Lygaeidae.
Ceuthophilus gp. (camel crick- Miridae (plant bugs),
ets} Cicadellidae (lezf hoppers)._-
[ .
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Neuroptera Curculionidae {weevils) :
. . Unidentified .. 1
Myrmeleonidae {ant-lion larve).—- 1 Aemaegeniung hitobinus_______ 1
s . s Cleonwsg s 1
Lepidoptera {butterfiies and moths) Dieminus subserioews .. - i
Unidentified moths T Eupagoderes P - 3
Unidentified® pupe——— .. b3 L 2
Urnidentified eaterpillars_ ' ... 59 Smicronyz vestitug o oo 1
Saturniidae: Hemdileuce oliviae, .
pupae (range caterpiblars)_____ 19 Diptera {fiies)
Coleoptera {beetles} Uaidentified adults and pupae___. ©
Bibionidae (march fiies): Bibio
Unidentifled 8 sp, larva — 1
Cicindelidae (tiger beetles) : Cfi- Tabanidee (borse fly, pupa) ... 1
cindelt 8D - 1 Asilidae {robber fiesy . __._ 1
Carabigae {ground beetles) : Dolichopodidae (long-legged
Thidentified aduits oo 20 flies) : Dolichopus SP oo 2
Unidentified larva¢—.————__ 8 | Borboridune: Xeplocere Sp_.————- 1
Anisodaciylug SP o 2 | Anthomyiidae e 1
Bembidion quedrimaeufelum_. 1 | Ortalidne 1
Bembidion SP oo 2
Calasoma sp 3 Hymenoptera (ants, bees, and
Cpmindis sp 2 wasps)
Geopinug incrassafus_ . 5 .
Harpalus sp 12| Unidentified hymenopterous
Pagimachis 5D oo mmmmem 2 coconns 2
Rhadine sp g9 i Ichneumonoidea (parasitie
Hydrophilidae (water scaveppger wasps) : Chelonelld Spoe—oo o 1
beetles) : Hpdrophilus sp——.— 1 Formicoiden {ants):
Stophylinidae (rove beetles) .. 2 Unidentified . 8
Anthicidae (antlike flowerbeetles) : Aphaenogaster SD e 1
Mecynotarsts 8P oo mmem 1 Camponolusd 8P wommmeee e 1
Notogus sp 1 Formica sp 1
Phaineridae {shining ficwer Lasius sp - 2
beetles) 1 Lasiug wiger amerieanits ... G
Tenebrionidae {darkling beetles) : Monomorium minmunt .. 1
Unidegtified adults e~ 25 Myrmica sp N 1
Tnidentified larvae and pupge. 7 Afyrmica rubre aca brinodia _. 1
Busattus soulptus - 2 Solenopsis molesta o .- 1
H ida lameilicorn R
S%geiizst;?e ane ¢ Arnchnida (spiders, harvestmen, efe.)
gﬁggﬁ:}ggﬁ ?ﬁg}éﬁ """""" g Unidentifted spiders . e —- 17
e Solpugidae: Eremobotes sp_—__- 1
Bucanthus lazarts. e~ 1 Phalanrida harvestmen) 8
Ot hOPRAGUS SPe oo m 1 alangidae (harvestmen)._._-
Phifllophogty 1UFOIE oo 1 Mammalia (mammals)
Curysomelidae (leaf beetles}:
Unidentified o 1 | Unidentified mice . 2
Haltica sp 2 1 Muridae:
Haltica bimarginal@. . _ 1 Microtas sp. {meadow mice). 1
Monozia sp e - 1 Peromyscug sp. (deer mice}.. 2
LIST OF ITEMS OF VEGETABLE FOOD IDENTIFIED IN LABRORATORY EXAMINATION
OF THE FOOD OF ONYCHOMYS, WITH THE NUMBER OF STOMACHS IN WHICH
EACH WAS FOUND :

Duidentlfied veretable tissue_____ 6 | Polygonacene: Polygonum convol-
Gramineae: vuing (climbing buekwheat)_ . 1
Unidentifled grasses____..__- 22 | Chenopodincene: Chenopodinm sp.
Chaetochlog wpiridis {green {lambsquarters) __ ... ___ 1

foxtail) 6§ | Geranlaceae: Geranium Sp .- 1
Hordeum vulgare (cultivated Euphorbiacene: BuphorMa sp.
barley)} 1 {spurge) 1
Séipe 8p. (feathergrass).....-- 1 | Boraginaceae: Lithospermum sp. 1
Triticum wvulgare (cultlvated Compositae 3
whesat} 21
Zeo mays {cultivated corn) - 2
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CONCLUSIGN FROM LABORATORY EXAMINATIONS

The animal kingdom contribuied eight-ninths (8887 per cent)
of the food of Onychomys. Abou$ two-thirds of this, or actually
55.8 per cent of the total, was composed of grasshoppers, crickets,
caterpillars, and moths, and 20.73 per cent of beetles. Insect food
was about four-fifths of the tofal food (79.28 per cent).

Cultivated grains comprised less than 5 per cent of the food and,
as it consists mostly of wheat eaten in July, it was probably waste,

According to this evidence the grasshopper mice should certainly
be regarded as economicaily beneficial. '
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