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PART l.-GENERAL ACCOUNT ~ 

INTRODUCTION 

So many of our native rodents have habits conflicting with human 
interests, making it necessary to control their abundance and dis­
tribution, or to wage a ceaseless warfare of, destruction against 
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. 
'rhese sturdy little ro~lents are so lar~ely insectivorous and carnivb­
rous in food.habits as to be of conSIderable value over their wide 
range in the western United States and adjOining. parts of Canada 
~nd Mexico (fig. 1) in helping to hold in check the natural increase 
.of p.umerou~ injurious insects and to keep a wholesome balance 

w 	 , • , 

'1· Part i was ",,,rltten by Vernon Baile;; part 2, by Charles C. Sperry. 
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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 thes~ 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 been l~arned to be placed 

<. 

FIGURE 1._ApproxlmRte distribution of grnsshopper mice, genus OnyChomys.

Solid lines inclose ranges of subspecies in the leuoogaster group; dotted lines 

subspecies in the torr/rluB group. Nuu:bers refer to the list 011 page 4. Circles 

indicate the type localities 

on record as a guide to future study and to show in part the relations 
of grasshopper mice to agriculture through the destruction of insect 
pests 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, 
are not colonial, and do not follow definite runways. They thus 
leave little trace (pI. 3, A) of their presence and are not easily 
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located except as they accidentally get into traps set for Qther 
animals. The colle-::tor rarely sets·a trap with any assurance that 
he will capture one of these mice, whereas Wjtll most other rO'dents 
he gets wliat he is trapping for.. In favorable localities, however, 
considerable numbers are taken in traps, and· the individuals are 
generally found to be more numerous than they appear to be~ In 
many places they are present in sufficien,t nUIn~ers to have a decided 
influence on the abundarrce of the animal life. that furnish~s their 
food. 

In 1887 the writer's first letter of instructions from O. Hart 
J\ierriam, thenchie£ of the Division of Econ,onii~ 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, and in more than 40 years offield work since then 
many species have been studied both in the field and in captivity. 

HISTORY OF THE GENUS ONYCHOMYS 

The first grasshopper mOuse known to science and the world at 
large was collected, described, and named by' Maximilian, Prince 
of ""Vied, who took the type specimen in 1833 at .the Mandan villages, 
near Fort Olark, N. Dak. He called it Hypudaeu8 leu(]ogaster, 
placing it with the red-backed mice long known as Evotomys but 
now as Olethrionomys. 

Ten years later John James Audubon collected a specimen at 
Fort Union, near Buford, N. Dak., which proved to be slightly 
different and was named by him Mus ·missouriensis. 
. Baird, in 1857, characterized OnYt:!homys as a subgenus of Hes­

peromys, with H ypudaeus leucogaster designated as the type. 
In 1874 Elliott Ooues named a species from Oamp Grant, Ariz., 

H e8pe1'o1nys (OnJJphomys) torridus., following. Baird in making 
Onychomys a subgenus of the whIte-footed mIce now known as 
PeromysCU8. 

In 1888 Oldfield Thomas, of the British Museum, placed the group 
in the Old-World genus Oricetus. 
. In 1889 O. Hart Merriam in a synopsis of the group raised Baird's 
subgenus Onychomys to full generic rank, and showed the distinc­
~iveness of the structural characters. 

From time to time various species were described. The first com­
prehensive rev.ision of the genus was that by Ned Hollister,2 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 IZefer to subspecific ranges on the map 
(fig. 1), on which solid lines indicate subspecies in the leu(]ogaster 
group and dotted lines subspecies in the torridus group) : 

• HOLLISTER, N. A SYSTEMATIC ACCOUNT OF TRlII GRASSHOPPER MICE. U. S. Nati ])Ius . 
..Proc. 47: 427-489. lIJus. 1914. 
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ONyoIiOHYS LEUGQGABTER GROUl' 

1. O. Z. Zeucogaster----.,.- Fort Clark (near Stanton), N. Dak. 
2. 	 O. r. missouriensW--':- Fort Union (near Buford), N. Dak. 
3. O. Z. arGticepB ________ . Clapham, N. Mex. 
4. 	O. 1;. brevicaUIWB-'----. Blackfoot, Idaho. 
5. 	O. Z. fusoogriseus----- Ironside, Oreg. 
6. 	O. Z. melanophrt/8----- Kanab, Utah. 
7. 	O. l. fu'Ugmo8u8------. Black Tank lava beds, Coconino County, Ariz. 
8. 	O. l. ruidosae_________ Ruidoso, N. Mex. . 
9. 	 O. l. albe8cens_______ Samalayuca, Chihuahua, Mexico. 

10. O. l. Zongipe8_________ Concho County, Tex. 
11. O. Z. breviauritus_____ Fort Reno, Okla. 

12.. O.l. capituZatu.s____ Hualpai Indian Res~rvation, Ariz. 


ONYOHOHYB TORBIDUS GRO'Ul' 

13. O. t. tOrrUlUB_________ Camp Grant, Ariz. 
14. O. t. perpaZlitlus_____ Arizona-Sonora line at east bank of Colorado River.' 
15. O. t. pulcher__________ Morongo Pass, Calif. 

~6. O. t. longicautlus_____• St. George, Utah. 

17. O. t. olm·U8___________ Keeler, Calif. 
18. O. t. tuZal-ensis _______. Bakersfield, Calif. 
19. O. t. ramona___,______. San Ber,nardino yalley, Calif. 
20. O. t. maorotis________ Head of San Antonio River, Lower California, Mexico. 
21. O. t. lIakiensils________ Camoa, Sonora, Mexico. 
22. O. t. canus___________ San Juan Capistrano, Zacatecas, Mexico. 
23. 	O. t. sltl'rufwl________ ,Miquihuana, Tamaulipas, l\Iexico. 

The OnyclwrntlJ8 leueogaster and O. tmwus groups are quite dis­
• tinct (pI. 2), with many differences in structure, habits, and habitat, 

but within each group there seem to be only such differences in habits 
as are induced by varying environmental conditions over a wide range 
of country. The leucog(I8ter group occurs mainly in the Upper 
Sonoran Zone, while the torridus group is restricted mainly to thf' 
Lower Sono:mn. Several forms of the lellcog(I8ter group, however, 
range into the Transition Zone, and one into the Lower Sonoral~, 
and in places forms of both groups occur to,.gether or in close prox­
imity along the borders of their ranges. (.J!:jg. 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. leucogcNtter fU8cogri1seus and four 
O. 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 
the' smaller species in both cases is duly respectful toward its larger 
relative. 


,GENERAL CH:ARA.CTER~ 


ONYCHOMYS LEUCOGASTER GROUP 

IiJ.·general appearance the forms of t.he leucogaster group resemble­
some 'of the white-footed or deer, mice, but are of shorter, ,heavier 
~uild: T~~_.~!i.!e sh£r:!, ~hickJ..!~l?erinjL~a.i~s.Lna.E~~~~r, mor~J>0inted'. 
e~.~ ; ,and :Keen, e~ger" ,"'l~l,W,~~ ~easelI~Ke expressl.Qn~. "Toe.p~~-an(f­
whIte nose and dusky wash ar.ross the face below: tneeyes. In some ef 
the darker forms give them a bold expression somewhat like that 

<: 
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B2341M
ONYCHOMYS LEUCOGASTE:R FUSCOGRISE:US 

'flw ,grnssJwPI)(lt llWUSp found in (}n~~(Jn nnd ndioinilll!partso[ \fnshirw(oll. Iduho, :\(l\+n<iu, 
aud Culifornia. (~'P(' ponioll or IlW[I (Ie n1J1~t\ (If llll' ~t\l1l1~ d(\:-;il!llnt(ld fi, F'jg-, 1.) 
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CAPTIVE INDIVIDUALS OF ONYCHOMYS 

A.-()r~~on ~rnsshopp~r mOllse !Ollyr/iollll/s lweogll.,lrr ("srl/yrisell.'). lh~ ,'!l" (urlNl harkwnrel as lISUa I 
in hri!(ht light. .\ hOllt natural siZl'. 

lJ nnel C'. ·The.\ riwllll ~rnsshopp('r mOllse (OllyrllolllYs lorridu.' torridll") i_ smulll'r. wit h n n'lnti\'l'ly 
Iong(~r wil limn its florllwru rOllsill. ItR food hahils nn' III II ('It Ilw .s:1IJ1(~ H~nhosr uf I hL' hl1'~llr$pl'('il'~1 
and it l"njoys n v:ra.s~h(Jprll'r or tWNl(l just us IlItH'h tint! l'nTS it in tIlt' faille JIlallllt'r. ('oJlsiilernhly 
less thuu nnturnl SIze. 
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9~ .th~ black-footed ferret, especially when in Ii fight or; with ears 
laid Hack and eyes sparkling with eagerness, in pursuit of prey. 
Their fur is ful!, soft, and fine, and usually immaculately clean. The 
tipper parts in adults are in various shades of pinkish buff, more or 
less 'clouded with dusky; the under parts, feet, nose, and lower half 
aqd tip of the tail are snowy white. Young and immature are slaty 
or ashy gray over the upper parts. . 

ONYCHOMYS TORRIDUS GROUP 

The various forms of the t01wus group are smaller, more slender, 
~\I'l:drelatively longer-tailed than are those of the leucogaste1' group. 
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 
geIler~_,Biomys and Peromyscus. In color the upper parts are bright 
tawny; ears dusky; top of tail dark gray; under parts, spot at an­
terior base of ear, feet, lower surface, sides, and tip of tail pure white. 

·, 	 Immature individuals are ashy gray over tlie upper parts. 
Measurements of typical t0r'1idU8 from Arizona: Total length, 148 

millimeters; tail, 48; hind foot, 21; ear from notch to tip, 17. 
Weight of adult male, 26 grams. . 

_. The characters of the different subspecies are based mainly 011 
slight variation in shades of color and in measurements, relativo 
length of tail, and proportions of skulls. 

ODOR 

At times grasshopper mice have a very strong odor, always much 
the same,pnngent and musky, almost slrunklike, but there are no 
I_deal external glands frem which it is discharged. It seems to be 
d~rivea frem tiie intcstinal tract 0'1' feces, and is prebably due tO'the 
niitJ-m!' of their feed. If the cage is not kept well cleaned and sup­
pEed. with plenty of fresh sand, the odor becomes strong and 
unpleasant. ­
,_.The .fur has a tendency to beceme oily and ef ruffied appearance 
urness: plenty ef dry sand is supplied, in which they can roll and 
dust: themselves. The sand and dust quickly remove the surplus oil, 
l~(hvev;-er, and the fur becomes soft and fluffy aO'ain. The oil evi­
dently; comes frem evenly distributed glands of the skin' or hair 
follicl~s, as no lecalized or concentrated oil glands have been 
discdiered. • 

- .'. 	 VOICE 
. 

Grasshepper mice have two very different notes, the cemm-ener a 
short, sharp little squeak or bark, ech, ech, ech, ech, uttered in rapid 
successien when en the defensive, angry, or -in het pursuit of prey. 
It is much like the barking ef a tiny terrier and is used in much the 
same ihanner in expression of anger or excitement. The other nete 

.''; 	 is a lohg, fine, shrill whistle in a high key, insectlike in fineness and 
quality. It can be approximately repreducedby softly whistling 
o;ver~lie tip of the tongue in the roof ef ,the" mouth just back of 
thEl te,!,}th. It is the wolf's howl in miniature, without rise or fall.­
l.\nd is. made with raised nose and open meuth in perfect wolf fOl'm: 
lJSually on,ly a single call is heard at a time or at long intervals, but 
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under'special conditions it may be heard several times in an evening 
or atintervals 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 wlien the mating 
instincts are roused in most animals, but mav be heard at any time 
during the summer, especially on still, dark Vni~hts. Probably it is 
the mating or hunting call and may be both. At times it is alone­
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. TypicalleuGogfMte1', from North Dakota, measures 
in total length, 164 millimeters; taU, 42; hind foot, 22; while an 
adult male of fu.scogriseus, from Oregon, measured 150; 40; 21; ear 
from notch, 16; and weighed 4fl grams. 

GENERAL HABITS 

The habits that haye attracted special attention 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 a 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 
" scorpion" 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, usually on the locally abundant forms that in many cases are 
classed as objectionable or 'destructive economically. Insect life when 
~,bundant generally furnishes most of their food, but when insects 
or other animals are scarce, seeds or such other vegetable foods lis 
are available are freely taken. Their habit of eating anypjUaU 
rodents found in the traps of collectors has shown grasshopper. IUjC~. 
to be almost as carnivorous as they are insectivorous, and in 'CRl))•. 
tivity their habit of killing other mice for food has been fully' v$"i.. 
fied. At least a dozen stomachs examined in the field have been 
found to contain 'flesh and hairs of smaLl rodents, including kallgll:n1o 
rats, pocket mice, and white-footed mice that could be reco~ized, 
while far ~!Teater numbers of rodents have been wholly or patltly 
eaten from the traps of collectors in such manner as almost posttiyely 
to convict Onychomys of the deed. Such cases inclm1e many $pecies 
of kangaroo rats, pocket mice, white-footed mice, a few hllrvest 
mice, meadaw mice, cotton rats, ground squirrels, and pocket gophers, 
as well as species of grasshopper mice. 

.,STUDIES OF ONYCHOMYS IN CAPTIVITY 
~ > fi 

Five of the different forms of Orll!fchomys leucoga.ster hav~ been 
kept in captivity and their food habits carefully noted. t, '. 

In 1887 an O. l. misso'Ull'iensis :trom the Yellowstone Riy~r, b"h 
tween Fort Buford and Glendive, Mont., was kept capti~e ~~:r 

\ 

..,j 

\, 
I 

.. 

... 

.~ 

~ 
I 

, 


'f. 



7 

> 

LIFE HISTORY AND HABITS OF GRASSHOPPER MICE 

about a month, and much was learned of its food habits and its 
call note, a fine long whistle in a high key. In 1892 one was 
captured at Kiowa in southern Kansas, probably referable to the 
subspecies O. l. breVWilwitus, and kept alive for several weeks before 
it escaped, although little that was new was learned of its habits. 
In 1920 one of the subspecies, O. l. fuscog1iseus, was taken near Mal­
heur Lake in eastern Oregon, and for nearly three years of captivity 
it yielded interesting 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. l. rnelanoph7'Ys, from which two 
families of five young each have been reared in captivity. 

In 1913 an 01uyclwrnys t01'rid'f.18, was taken alive in Arizona and 
kept for some time, but it died of injuries received in the trap. In 
1920 others of the to'nidus group were taken and kept alive all 
winter and their habits more thoroughly studied. (PI. 3, Band C.) 

ACTIVITIES 

NOCTURNAL WANDERINGS 

Grasshopper mice are mainly nocturnal, hunting and roaming at 
night and being rarely seen during the day. In captivity, 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 old 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 bodies, but they are extremely 
quick at turning and dodging, and are more difficult to catch in 
hand than many swifter rodents. In an open place they are unable 
to overtake white-footed mice, or house, pocket, or meadow mice1but in a corner or narrow place they will catch and kill any Of 
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 concealin~ 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 burrowmg. They can dig 
rapidly in soft er.rth, 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. 

http:t01'rid'f.18
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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 
is tipped over backward, but it never escapes the grasp of teeth 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 
to 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 
si~ilar size-is grasped· with the claws in a death struggle, and while 
fi~hting is held and turned until the back of the head is within reach 
o! a daggerlike thrust of the long keen lower incisors, which pene­
trate the brll-in and instantly end the struggle. 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 
claws. 

DISPOSITION 

Grasshopper mice are conspicuously less nervous and timid than 
many rodents, and even when caught, in traps usually show no signs 
of terror, either submitting quietly to being handled 01' making 
vigorous resistance in fighting or struggling to escape. ,Vhen taken 
out of the trap they have been known to sit on the open hand and 
eat live grasshoppers from it a moment later. 

Generally they are sociable, seemingly enjoying the company of 
their own or related species, and at times in the absence of other 
companions even allowing a white-footed mouse not needed for 
immediate food to occupy 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 avoid or escape from a person's 
bands, sometimes biting severely if captured and forcibly held or 
continuously annoyed by being touched and followed up by the 
fingers. While later generations 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 all 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 success, but they will rid lcitchens, basements, 
eellars, or greenhouses of cockroaches and other insect pests. ,Vhen 
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 
!It large at night. If the rooms are. not tight, they may escape and 
wander away or be caught by cats" 

< 

.(. 

". 

SENSES 

~ All of the common senses seem to be keen. . The eyes are large, 
expressive, and alert, and the motion of p. grasshopper or caterpillar ... 

..,.: 
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B;:!'Pfl, 825195. 825195 
ACTIVITIES OF CAPTIVE ONYCHOMYS 

A.-Trn('ksor ()rpJ:!on J!rH~~hopp('r tI1nUs(~jn 1llhin la)l'ror IIrJ1IT. lTllIC'llliS Ilw,Y would nppl'ur in light
sand or fr(lsh snow, with lhr :lJIimal mpidly tToitillg'. ~\hlllll natnr:d !'iI~l'. 

B.--Grnsshopper mirf' from tIll' Paint!'t) I)('::;(lrt of .\ri7.oJ1n ('x(\I'('i~ill~ 011 I)wir iUl'liJlNl disk in n5m31) 
c'nge. Elflyutrd H('Si IJ{I\P~ h'nY£' I ill' IiOltOIll of tIll' rn~l' (rl'p.•ll1d a .sand linx filH)d IIgaill~t u 11011. in 
lhl' sidLT of till! ('Hgt1 is tJsprl ;lS "llll'XrrrllWl1l ("haIllIH'r.;.:o lilal Ilw {':I{,!;l' i:-: kfllH plt':m. 

C.-In n lurgC'T (>ngJ' two IH'st IH)\('l", (Hit' n!Jo\'t' Ihl1 nlill'r, :1U'OHlUH)(latt' n whoh' nlll1i1y, Ih(> 1Ilotlll'T 
Ilnd her fin' YOIlng or'{'upying-oJll' HIHI t hr old lIIuh- f ht'olllllr.. TIl(> :-;nnd bo\ i:-: in OIW ('orllrr, nnd tlw 
r~\'ol\'ill~ disk is pln(·"d hi~" l'llollgh I [) pro\'idl' JI]I!) room II III It I'IwHih. 
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84128M; 84129M; 825194 

FEMALE AND YOUNG OF ONYCHOMYS 

A.-Young grasshopper mice (OnYc/lOmys lcucoyastcr 77lcl(lllopliTYs) before they arc a d!l~' old whell 
weighing 3 g:rnms (lach, nnk('d, hlind, und helpless. About nnturnl size. 

D.-'l'wo of the abo,'c mien at S da,'s old wlwll covered with soft hair. but befom tbe eyes or cars hud 
opened. About natural size. 

C.-Old female frolll the Painted Desert, Ariz., with ber five S·(\ay·old youog clinging (0 her nipples 
as sbe drugs tbem around the cage. Considerobly less than oa(urnl size. 
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rarely escapes their notice either. in daylight or in the dusk. It is 
not known how well they can see In dense da.rlmess. .. 

Grasshopper mice have keen hearing, as IS ~hown. ~y theIr. qUlck 
notice of the sliO'htest sound; even the wallnng of illsects ill the 
ca"'e brino-s one ~ut of its nest box alert for the hunt. It seems 
pr~bable flIat 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 recogruze food or 
O'ame and one will often follow the trail of another mouse around 
the c~ge, under and over obstructions, sniffing t~Ie gro~nd and ob­
jects that their quarry has touched. They qmcldy dIscover and 
diO' up insects bUl:ied half an inch below the surface of the earth 
a:d probably get much food underground in the form of insects, 
larvae, and eggs. vVIlile not swift runners, they seem to be good 
trailers and to be able to follow and cornel' their prey by tracking. 

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

SANITATION 

When kept in cages (pI. 3, B and C), grasshopper mice usually 
select some corner or hidden place for a regular urinal but scatter 

. ., 	 their pellets more 01' less carelessly over the sandy floor. One pair 
selected a 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 bottom and a 
hole in one side was fitted against a hole in the siele of the cage. Im­
mediately this. dark, sanely 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 
few 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 known, the 
various subspecies, are much the. same; The females have regularly 
six manupae 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 nipples. " 

The number of young at a birth in the leucogastel' group is usually 
4, 5, or 6. Four is probably the normal first litter, and 5 or 6 the 
number in older and fully mature females. In the tm'ridu8 group 

.-, the number of embryos noted is usually 3 to 5 . 
The young are born, or at least females containing embryos are col­

lect~d, at widely varying dates, in the Northern States from May to. 
August, and in Texas and Arizona from April to December. 'one. 
pair from nortl}ern Arizona had their first family of five young born 
in captivity on April 4, 1923, and the second family of' five young 
abol,lt May 15, 1923. The male and the female had been together all 

59971-29- 2 



10 TECHNICAL BULLETIN 145, U. S. DEPT. OF AGRICULTURE 

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-gro'wn 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 old. (PI. 4.) The first young at 
birth ,veighed 2.5 to 3 grams each, or a total of 13.6 grams, while the 
mother a little later weighed 50 grams. The young were naked and 
helpless, with. eyes twd ~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 been eating seeds, rolled oats, and green food for a 
week. 

ECONOMIC STATUS 

SO far as is known grasshopper mice are practically harmless in 
the usual ways in which many others of the small rodents destroy 
crops, forage, trees, frutt, or man's personal property. In rare 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 
insects and of small animals that are not ordinarily reached or 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 vVestern States where the moles and short­
tailed shrews are absent, their place in animal economy is taken to a 
considerable extent by these mice. 

FOOD HABITS 

WINTER FOOD 

In 1833 Maximilian at the Mandan villages in North Dakota re­
ported that grasshopper mice were common over the prairies, in 
winter coming into the Indian houses where stores of food were kept. 
At Fort Berthold, 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 miee in an outdoor 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 vegetubles, but this may have been •wholly or in part the work of other rodents, although if animal food 
is not available the grasshopper mice will eat fresh Yegetables, seeds, 
and grain. 

These reports and the fact that the mice do not become extremely 
fat in fall, as most hibernating animals ,la, would imply winter 
activit;y in any ayailable underground cavities, caverns, craeks, or 
extensive btu'rows where numerous insects also congregate for winter, 



11 

, ... 

:UIFE HISTORY AND HABITS OF GRASSHOPPER MICE 

and when necessary, journeys made over or under the snow to new 
quarters and a fresh supply of food. In the South, where deep snow 
rarely lies very long, they are active all winter and are taken in freez­
ing weather, but in the North their winter habits have not been care­
fully observed. 'rame individuals of Onychomys l. i'usco.q1'isetls from 
eastern Oregon, and O. l. 1nelanop11lJ'Ys from northern Arizona have 
kept awake all winter in Washington, D.O., in outdoor temperatures 
down to 110 F. They sleep much, eat little, and keep very quiet dur­
ing the coldest weather, but show no signs of even partial hibernation, 
although they have the appearance of being fat and are very heavily 
furred. 

Storage of food seems to be a common winter habit of Onychomys, 
and in cold weather captive specimens bring slmflower 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 at a time in their mouths, and make numerous rapid journeys 
from the seed supply to the nest box, never stol?ping until the supply 
is safely stored away. These stores are 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 thev can eat no more, 
and returning later if a fresh supply is not obtained. 

SUMl\lER 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 eagedy eaten, and in some localities 
also may be counteel a favorite food. 

The mice are fond of fresh meat 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. 'rheir natural unel 
available animal fooel, however, is obtained by capturing mice or 
their own size or smalleL'. They are especially fond of young mice 
and undoubteelly eat the young or many burrowing rodents much 
larger than themselves. 

In Montana in 1887 it was discovered that they ,,'ere fond of mice, 
but they were. not tested in killing mice until an Oregon captive 
demonstrated its skill in this regard, .A. live white-footed mouse 
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(Per01nYSCU811Uk11fim,,latus ga1nbeli) 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
'l'he mouse was not weighedmained. These weighed 2.2 grams. 


beforehand, but others of about the same size weighed 20 grams each.

The next night itThe grasshopper mouse then weighed 22 grams. 

killed and ate a 13-gram pocket mouse (Pm'ognatlw,.s lJal'VUS), lelLv­

ing only 2 grams of skin and bone. The following night it killed and 

ate a meadow mouse (ilfie}'oi'us 17wntarll/l.s), leaving only 11;2 grams 

of skin and bone. and in the morning for breakfast ate three largE' 
The :aext night it ate Ggrams ofgrasshoppers ancI'some rolled OlLtS. 

solicl muscle from the breast of a prairie falcon and some grasshop­

pers ancl oats, ancl the next night lL 14-grmn white-footecl mouse, all 

except 2 grams of skin anci bone, ancl breakfastecl on four lurge­
Thiswingecl grasshoppers, a clragon 1iy, a moth, ancl some oatmeal. 

was its chief fare, ,,,ith many variations, for several weeks. About 

12 or 14 grams of meat. all the grasshoPP:l'S that WE're tHailable, and 

some rollecl oats each day kept the captive contented and happy. It " 

preferrecl to kill its own meat. A clead white-footed mouse and a liv~ 

pocket mouse were put into the cage overnight. In the morning the 

14-gram pocket mouse was killecl :mcl eaten all except 2 grams of 

torn skin and bits of bones. but the clelLcl animal hacl not been touched. 

The amount it woulcl elLt each clay was never accurately determinecl, 

but it was often approximately its own weight in 24 hours. Some­

times no food was given for a night ancl a clay, 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, ancl Washington, D. C., this Oregon captive 

encounterecl many new and strange kincls of food and game, but 

ahvays showed quick decision as to what was acceptable and wh[l,t 


was not. In Arizona it enjoyed big fat scorpions such as it had 


never seen before, some 2 and 3 inches long, with heavy bodiC::1. 


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 to'1'l'idus that had always' 


livecl 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 large as the mouse, 


were 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 mouse ate many beetles entirely foreign to its regular habitat 

and enjoyecl 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 lmow how just as well as did the native species. 


Lizards ancl salamanders were sometimes eaten, but not eagerly. 


At Washington a tame mouse showed the same fondness for new 


and strange foods not native to its original habitat. It enjoyed the 
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eommon potato beetles and. even their larvae, and ate the big spotted 
lady beetle EpilaclLna bOl'ealis (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 
vittata and E, pennsywanwm), Parts of house mice placed in its 
eage 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 
<>nly the very small or youn~ individuals were occasionally seen. 
Little woups of legs could be round all around the edges of the floor 
for 8, few nights, but the smaller young were eaten legs and all, and 
apparently most of the cockroaches in the honse were destroyed 
within. a month. At the end of this time there were not enough to 
supply the mouse with food, and he had to depend largely on his 
rolled oats, sunflower seeds, and an occasional 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 
~agerly devour it. 

The grasshopper mice are thirsty animals, eagerly drinking water 
<>r eating green food and juicy plants and fruit, apparently for the 
moisture they contain, and showing a liking for fresh apples, lettuce, 
cactus pulp, green clover, or even green grass when no other source 
<>f 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 e!!gs and pupae, the blood of animals, or 
the moisture stored in plant tissues. 

SU:ln.fARY OF FOODS EATEN BY CAPTIVE ONYCHO),[YS (SHOWING DEGREE OF Ao­
CEPT.\BILITY IN CONFINEMENT) 

ANnfAL J,[ATTER 

Orthoptera (grasshoppers, etc.) 

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

Mormon crIckets (AlIabl'fls si.mple:r) i eagerly eaten. 
Sand clickets .(Stenopelmatus) i eagerly eaten. 

Gryllidae: Black clickets of several species; eagerly eaten. 
:qlattidae: Cockroaches (including Blattclla gcrmunica) ; eagerly eaten. 
Mantidae: Praying mantes (large and small) ; eagerly eaten. 

Hemiptera (true bugs) 

Reduviidae: Wheel bug (Al-iZlIscristat!ts); reluctantly eaten. 

Cicadidae: Cicadas of several species (adult and immature) ; eagerly eaten. 


Lepidoptera (butterflies and moths) 
Moths: 

Adults of many species, including large sphinx moths; eaten. 
Lfl~ae of Datalla intcgerl'ima.; several caten. 
Chrysalids; always accepted and apparently relished. 

Butterflies: 
Adults of many species; always accepted. 
Any smooth caterpillars i .eagerly eaten. 
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Coleoptera (beetles) 

Cicindelidae: Tiger beetles; several species eaten. 
Hydrophllidae: Water scavenger beetle (Hydrophil1t8 triangulari8) ; large one 

eagerly eaten. 
CocclnelIidae: Lady beetles; many species eaten. 
Tenebrionidae: Darkling beetles (Eleodes), large and small; many eaten. 
SCllrabneidae: 

June beetles (Phyllophaga); many eaten. 
Rose bugs (Macrodactylu8 81tbslIi1W8U8) ; a few eagerly eaten. 

Cerambycidae: Locust iJorer (Oyllene 1·ooi.,~iae) ; a few eaten. 
Chrysomelidae:

Potato beetle (Leptinotarsa 10·Ttineata) ; adults and young eaten. 
Cucumber beetle (Diaorotica 12-punctata); eagerly eaten. 

Curculionidae: Arizona cotton-boll weevil (Ant1WnoUlUS grandi8 tlwroeriae) 
and many other weevils eaten. 

Diptcra (flies) 

Muscidae: House flies (maggots and pupae) ; eagerly eaten. 

Sarcophagidae: Blow flies, maggots, and pupae; eagerly eaten. 


Odonata (ciragon flies, etc.) 

Anisoptera: Dragon flies; one eaten. 

Hymenoptera (bees, wasps, ants, etc.) 

Formicoidea: Ants (eggs and pupae only).

Sphecoidea: Wasps; a few eaten, not much relished. 

Vespoidea: Hornets; a few eaten, not much relished. 

Apoidea: Carpenter bee (Xylocopa) ; a few eaten. 


Arachnida {spiders, scorpions, etc.) 

Araneae: Spiders of lllany species (large and small) ; a few eaten. 

Scorpionida: Scorpions of many species; eagerly eaten. 


Amphibia (frogs, salamanders, etc.) 

Urodela: Salamanders; a few eaten,. not eagerly. 

Reptilia (snakes, lizards, etc.) 

Lizards; a few eaten (Uta and Sceloporus). 

Mammalia (mammals) 

Mice and other small mammals; eagerly eaten and many killed. 

Meat, raw or cooked; eagerly eaten. 


VEGETABLE MATTER 

Bread, rolled oats, seeds, and grain; eaten under stress of hunger.
Apples, cactus, lettuce, spinach, celery, clover, grass, and carrots; eaten in 

small quantitles, apparently for the moisture obtained. 

SUMMARY OF FOODS REJECTED BY 'CAPTIVE ONYCHOMYS 

l\iyriapoda (millipeds and centipedes) 

Millipeds of many species; all rejected with evident antipathy. 

Lepidoptera (butterflies and moths) 

Fuzzy and spiny caterpilla~s; avoided. 

.. .. 
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Coleoptera (beetles) 

l\!eloidae: Blister beetles (EpiOOrllta 'lJittata and E. pen1l8ylvanica) ; not touchedwhen left overnight in tbe cage. 

Hymenoptera (bees, ants, etc.) 
Fonnicoidea: .Ants; adults, generally rejected with fear or aversion.'Bombidae: Bumblebee; one killed but not eaten. 

Mollusca (mollusks) 
Slugs; always refused witb repugnance. 

PART 2.-LABORATORY STUDIES OF THE FOOD OF
ONYCHOMYS4 

ANALYSIS OF STOMACH CONTENTS 
Analyses have been made of the stomach contents of Onychomyscollected in 13 States and during every month of the year. Many ofthese examinations were made in the field, where it was impracticabletG go into much detail. The figures here given for percentages of fooditems, therefore, are those obtained from laboratory examinationsonly. Of the 96 Onychomys stomachs examined in the laboratory,90 were taken during five consecutive months, June to October, andupon these are based the percentages quoted herein and the data inthe tabulation of food items on pages 17-19. The principal foods ofOnychomys as revealed by stomach analyses are here discussed in theorder of their importance. 

ORTHOPTERA 

Orthopterans were eaten by 78 of the 90 Onychomys collectedbetween June and Octoher and composed 38.76 per cent of their food.Both ground and field crickets were commonly eaten, but browngrasshoppers (Acrididae) and green grasshoppers and their allies(Tettigoniidae) formed the bulk of this kind of food. Thetettigoniids included the common green grasshoppers, the largeawkward sand or" Jerusalem" crickets of the West, and the winglesscamel crickets, the last form being eaten abundantly and often to theexclusion· of other food. While only one-third of the stomachs col­lected in June contained Orthoptera, every Onychomys taken inSeptember and October and 51 of the 55 collected in July and August> 	 had eaten grasshoppers or crickets or both. Even in winter the grass­hopper mice find Orthoptera, for one of the three collected in Januaryhad made a meal on crickets. One field examination by D. E. Lantzcredits an Onychomys with eating a walking stick (Phasmidae). 
COLEOPTERA 

Beetles, constituting on an average 20.73 per cent, are second inimportance in the food of Onychomys. Ground beetles are mostnumerous, with darkling beetles second, and lamellicorn beetles (June 
• Food preferences In captivity are not always a reliable Index to the food selected Ina state of nature; note (p. 16) thut numerous ants hud beeu eaten by QnychomYB cap­tured In the wild.
'By Charlea 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 few rove 

beetles, were occasionally eaten. One Onychomys even captured an 

adult tiger beetle. The single stomach collected in April contained 

only darlding beetles. , 


Individual stomachs sometimes revealed a large number of beetles. 

For instance, one collected ~ June contained 22 beetles, while one 

taken in July held 27. 


LEPIDOPTERA 

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 25 

per cent in June and the minimum 10 per cent in September. 

Lepidopterans in 30 stomachs collected in July composed on an 

average 17.03 per cent of the food. 


During the outbreak of the range caterpillar (Hemileuca oliviae) 

in New Mexico in 1913 grasshopper mice were found to be active 

enemies of the pest. For 9 of the 10 Onychomys collected near 

Koehlu Junction and examined by E. R. Kalmbach the pupae of 

this insect constituted on an average 17 per cent of the food eaten. 


MAMlIlALIA 

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 S stomachs collected in October was 

6.25 per cent, but of the 25 collected in A.ugust none contained a 

trace of a mammal, and the average for 30 taken in July was only 

2 per, cent. Field examinations by Bailey credit gras~hopper mice 


, 	 ,,,ith having eaten a harvest mouse (Reithrodontomys); pocket mice 
:(Perognathus), and kangaroo rats (Dipodomys). 

REPTILIA 

. ~o 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 

food. 


HYMENOPTERA 

Hymenoptera, chiefly ants, const,ituted 2 per cent of the food of 

Onychomys, and were eaten in each of the five months (June to 

October),but in quantity in onl:y one instance. Three Onychomys 

'collected at Casper;'Wyo., "on September '2, 190~, made 55 per cent 

of their last meal on ants, one having eaten 125 of them. Two 

stomachs contained hymenopterons cocoons, ancl, in one was found 

a parasitic wasp. 
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Flies were eaten in every month also, but in such small quantities 
as to constitut~ only 0.'7 per cent of the food. One march fly, 1 horse 
fly, 1 robber fly, and 2 long-legged flies were identifi.~d. 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 0.5 per cent of the food. 
No trace of a pseudoscorpion was found, and only 1 solpugid, al­
though both are common in the locality in New Mexico wher& 11 of 
the grasshopper mice examined were collected. 

HEMIPTERA 

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

VEGETABLE FOOD 

About one-ninth (11.13 per cent) of the food of Onyehomys was 
vegetable,compo'sed for the most part of seeds of grasses and culti­
vated grain. The identified grasses included foxtail and feather­
grass. . -

Wheat contributed 10 per cent of-the diet in July, and wheat and 
corn together a like amount in June. A little barley (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 collected 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, l~mb's-quarters, geranium, .and spurge. 

LIST OF ITEMS OF ANIMAL ORIGIN IDENTIFIED IN LABORATORY EXAMINATION 
OF THE FOOD OF ONYCHOMYS. WITH THE NUMBER OF STOMACHS IN WHICH 
EACH WAS FOUND 

Unidentified animal tissue_______ _ 6 TettigoniIdae (green grosshop­
pers)-Continued.

Annulata Stenopelmu.tu8 sp. (sand crick­1 	 ets) _____________________ _ 
1Unidentified anneIid ____________ _ 

GryIlidae (crickets) :
Unldentified ________________ _

Orthoptera (grasshoppers, etc.) 	 23
(frV.ll1t8 sp___________________ 2 

UnidentifiEid Orthoptera and their N et1wbiu8 sp________________ _ . 2 
eggs__________________________ 12 

.A.crididn(!. (IlrOWll. grasshoppers) __ 27 - ..HenliPtera (true bugs) 
.;r'ettlgon!ldae (gl'een grasshop- Unidentified___~______________~__pers) : , 2 

!J.qid~nt!fic~l_ aduJt!:!, nymphs, Pent!ltQ!piQlI,e (stinkbugs) ________ 2 
.. !l,nd eggs ________ -;_________ 16 ~ygqej9.!le----------------------- 2 

Miri!iae (pl!lnt bugs) ,..___________qeutlwphi!1!~ ~%. (~{lm.el crick-	 1ets) __________________ ___ 17~ OI,caQE,)IlIdae (lg!!f hopp!!rs) __'-___ 4 
.;.' 
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Neuroptera Curculionidae (weevils) : 
Unidentified ________________ 1 

Myrmeleonidae (ant-lion larva) ___ 1 ACIIUlegenills hylobinlls_______ 1 
Cleol/us sp__________________ 1 

Lepidoptera (butterflies and moths) 	 Diamim.11_8 sitbsericeus _______ 1 
EII/lauolieres sp______________ 3Unidentified motlis_______________ 7 
Ophryastes sp_______________ 2Unidentified pupne_______________ 5 Smdcl"OnYID vesti.tus __________ 1Unidentified caterpillars__~______ 2!) 

Satunliidae.: HemiWuca olwiae, 
pupae (range caterpillars) _____ 10 Diptera (fiies) 

Unidentified adults and pupae____ 6Coleoptera (beetles) 
Bibionidae (march fiies): Bibio sp. larva _____________________ 1Unidentified_____________________ 8 

.Cicindelidae (tiger beetles): Oi­ Tabanidae (horse fiy, pupa) _____ 1 
cindela sp_____________________ 1 Asilidae (robber fiies) ___________ 1 

Carabi~ae (!,'Tound beetles) : Dolichopodidae (Ion g - 1eg g e d 
fiies) : Dolichoplts sp __________ 2Ullldentified aduits----------- 30 

Unidentified larvae__________ 6 Borboridne: Leptocera sp________ 1 
.A1l;i~odIICty~IlS sp_____________ 2 Anthomyiidae___________________ 1

Ortalidlle _______________________ 1Bcmbidion quadri.maculatutn_ 1 
Bmll-bilLion sp________________ 2 
Calosoma sp_________________ 3 Hymenoptera (ants, bees, and 
C/I1nindis sp_________________ 2 wasps) 
Geopi-ftU8 illcra~8a.t11_8_________ 5 

Un ide n t i fie d hymenopterousHa.rpallls S1>----------------- 12 cocoons_______________________ 2
Pflsimachu8 SV-------------- 2
Rhadine Elp__________________ 2 Ichneumonoiden (p a r a sit i c 

wasps): 07Lelonella sp_________ 1H~'dro))hi1il1ae (water scavenger 
Formicoidell (ants) :beetles) : Ht1drophilu8 8P------ 1 Unidentified _________________ 8

Staphylinidae (rove beetles) ______ 2 Aphaenogaster sp ___________ 1
Anthicidae (llIltlike fiower beetles) : Oamponotlls sp______________ 1MeclfllOtars'1l8 sp_____________ 1 Formica sp _________________ 1 

NotolDus sp----------------- 1 LaS'ius sp___________________ 2Phalacri<lne (shining flo w e r 
beetles)_______________________ 1 	 Lasi1tS' 1~iger a·m.ericanu8_____ 6 

lIfonomori,"m mmiiflHlm______ 1Tenebrionidae (darkling beetles) : 
jl[yrll~ica sp_________________ 1"Unidentified adults__________ 25 
MYl"llhica rubra soubrinodis __ 1Unidentified larvae and pupae_ 7 Solenopsis 11wlesta __________ 1Eusatt'll8 SOltLptus ___________ 2 


S car a b a e ida e (lamellicorn 
 Arachnida (spiders, harvestmen, etc.)beetles) : 
Unidentified adults__________ 8 Unidentified spiders_____________ 17
Unidentified larvae__________ 5 Solpugidae: Eremobates sp______ .1
Eucanth1l8 lazart1_8___________ 1 Phaillngidae (harvestmen) ______ 6
OllthopharlUS sp_____________ 1 
Phyllophaga 1'ugosa _________ 1 Mammalia (mammals)


Chrysomelidae (leaf beetles) : 

Unidentified ________________ 1 Unidentified mice _______________ 2 
Haltica, sp _________________ 2 l\'Iuridae: 
HaUfca bimargmata_________ 1 lificrot.u8 sp. (meadow mice) _ 1 
MOllo.7:ia sp _________________ 1 Peromyscu8 sp. (deer mice) __ 2 

LIST OF ITEMS OF VEGETABLE FOOD IDENTIFIED IN LABORATORY EXAMINATION 
OF THE FOOD OF ONYCHOMYS, WITH THE NUMBER OF STOMACHS IN WHICH 
EACH WAS FOUND 

Unidentified vegetable tlssue_____ 6 Polygonaceae: Pol1/yonum convol-
Gramineae : VIlluS' (climbing buckwheat) ___ 1 

Unidentified grnsses_________ 22 Chenopodiaceae: Ohenopodf1lm sp.
(lambsquarters) _______________ChaetochZoa 'Viridis (green 	 1

foxtail) __________________ 6 Geruniaceae: Gera·niu1n sp' ______ 1 
Hcwlieum 'Vulgare (cultivated Euphorbiaceae: Euphorbia sp,(spurge) _____________________barley)___________________ 1 1 
SUpa gp. (feathergrass) ______ 1 Boraginaceae: Lithospennun~ BP- 1

Composltae ____________________ _ Triticum 1.'u.lga·re (cultivated 	 3 
wheat)___________________ 21 


Zea. may8 (cultivated corn)__ 2 
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LIFE HISTORY AND HABITS OF GRASSHOPPER MICE 

CONCLUSION FROM LABORATORY EXAMINATIONS 

The animal kingdom contributed eight-ninths (88.87 per cent) 
of the food of Onychomys. About 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 total 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 economically beneficial. ' 
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