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SMALLER MAMMALS OFF NORTH AMERICA

By Etwarp W. Nrisox

Carzer, 17, & Mickeasal Gyrsver
W ath wlistrations i r.l.l_.':r.l' frivm Ir'.'.mn"iu_g,l:.r Itl'_'l.' Lowis ,-‘!g,n:l-.:r:.'.l': Fuertes:

Tz xevies of animel biographies and netural-color portraits is o counterpart
of the series dealing with the Larger Novth Awerican Mammals, published in the
Novewmber, 1016, Natmoxan Groararte Macazixe. Together they desertbe and
inetrate the most infervsting and characteristic tvpes of North Awerica’s mans-
mal hife. The anthor of these intinate taslghts into antmol wetore, Mre, E. V.
Nelson, for forty yeors the friend and stedent of the people of the wild, brings
fo GEoURATINC readers @ refreshiong pictare of theoe habats, Whee traits, and thesr
eneironment.  Ife hos sindicd these from worthernmaost Aloska to sontherimoss
Mexico, The paintings are by Mr. Lowis Agossiz Fuertes, whose woork i ahioays
recemmed wath enthysioeom by Grocuariie readers sovrviohere, and the ilwstra-
tions of the eninal tracks by owr forentast American authority, Evnest Thompron

AT RIS

Iving north of Mexico more than
100 species amd geogruphice maces
of mummals are known o exist. Of
these by far the greater nomber, both of

I}E THAT part of North Americi

speciies and mdvvnduals; fall into the class.

of smuller mammals,

Some of the most character]stic tyjpes
whichy appear to have originated in North
America are the  mountain - heavers,
pocket-pophiers, kKanguroo-rats, pocket-
mice, woodd-rats, white - footed  nvere,
miuskrats, skunks, and ring-tailed cats.

In Siberia and Furgpe live close coun-
terparts of our northern weasels, minks,
minrtens,  feld -mice, lemmings, north-
ern hares, cories, marmots, moles, and
others ; and on our southerp horder the
armiachllo and the hog-nosed skunk intro-
dwee a Tt tinge of a strange famna
from South America

FITRRY FRIENDS AND EXEMIES

The muskrate, minks, martens, and
skonks for many vears have yielded an
enormons anneal return from their furs:
the simrrels and rabbits afford sport and
a Lirpre supply of excellent flesh for food
the prajrie-dogs and some of the growmd-
sipuirrels existing in enormogs mombers
ave Deen  excessively  destructive  to
crops 3 anid others, like the poreapine and
the armadillo, have attracted particolar
attention hecaunse of their strauge chiar-
actertstics.

The smaller mammals live evervwhere,
from the teopice]l end of Flodida to the
uttermast lanils of the frazen North, and
from the seashore to the hmit af vegeta-
tton on the Tigh moontains.  The heav-
iest Torests, apen mesdows, rugged moun-
min  shopes, arctic barrens, and  sun-
sporched desert plaios all have therr small
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At ane Lime the griy sgquirre] was s aland-
ant as to make moncis anroads the oorn
atd whest crops of oar pioneers,  In Chio, A
hiirvfred vears apo, there wns a luw ronpuiring
vach {ree whiie man o deéliver o '-'|_II:'T1':'!
scalps every vear of pay a pecalty of 332 To
Hlmy the yriay -.-||||:tl'| pieeds legnl |.Il'll!.l.-.|il.rrl 10
[revient eX termimation

|-.'||:|-_-:-'”|||.,-|| ||;|:||1|_.|1l-|-_ 1'-|..'|-'I:'.' 1LLIH.!IF|'..1'
tions af parts and organs o the viieions
species bave heen necessary 1o adap the
armall munmumals o spes iahred odes o
I-I:I-l.'.

ANINEALS TIHAT -LEARNED TO “pig IN

This = strikingly illostrated in the case
of thoxe troe rodents; the pocket-gophers,
which apparently found competition om
the surface af the ;.:I-JL'.uI! an acuie 1hal
thew took the nnoccupied territory Delow
the surface, where they hve as mimners
amdd tunnel from plice to place m search
cf edible Toots, withan occasional stealthy
excyrsion above grountd to seize some of
the foud avallable there.

Andther excellent illastration 35 for-
nisheid by the moles, which, leavmg thi
numicrons  closely  relnted species—the
shirews—to  [eed LLjac =S
ground, bave descended and, hike the
picket-gophers, live in tunnels whach they
talie i the purstil of earthworms and
insects below the surface; like the -go-
phers, they, ton, make oceasional excur-
sinns above groand in search ot food.

The mink and the muskeat, represent-
ish_.'_‘ the carnivores antl todents;, have
rivals for their food supply on Jand and
lave Levome amphibiows, being s mach
at homre i the water ds on shore, one
feeding on fish and Qesh and the other on
areatic vegetntion,  Certam forms of the
seuirrel tribe are hedavy-bodier] and Tive
i '“”jl'f'sﬂ'”'-"-"'t hiirrows, whilis  dthet
more slenider and graceful species make
their homes o the tree-tops.

oy

L DEPARTIUHEE FOR FVERY NEED

Another member of this gronp, the fy-
mg-squirrel, has developed an extension
of the skin uniting the front and hind
legs, so it moy ghde freely from tree to
tree,  The Lats have gone still further,
and the skin' gmiting  their lengthened
front and hind lmbs and long finger
hones forms bradad wings which  lend
them powers of Aight scareely equaled by
those of birds,

The gophers, pocket-mice, chipmunks,
and others are :|'|r|_|1'1'ﬂ<.'11 with little check
pouches in the skin on each side of the
month, m which they may cirry Lo
hoane to their storé-rooms and ather hud-
ing places,

The hares have developed long legs for
romming on open plains, and the weasels
have long, slender bodies and an execed-
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by the environment 1 which it has been
sulijected during the ages. The larger
effects evidenced by profound modifica-
tions in the anwtomy are the result ol
continued pressure extending far back in
tme.  The far more numerons, modern,
amd suparficial changes known to natu-
ralists as peographic variations are every-
where in ﬂmgr:m't.

]3!..r thi collection of great series of
-qmﬂlnrnn. i North _'.l.ﬂ'll':l.'ili."ll. and else-
where m the world 11 has been proved
thit it i5 common for a single species of
mamirn] to occupy A great area, ineclud-
g such diverse climatic conditions as
humiad  forested districts ocear the sea-
level, sectioms of arnd desert plains in
the wtenor, and lugh rogeed mountain
dapes. In each aren of differing eondi-
tinhis 1t is ordinasily found that FUpreseti-
tatives of a specics, under certnin con-
ditioims, viry from those in other areas
mainly in shades of color atd in propore-
Hons.

GIOGEAPITY AND CORLIR

In arid areas the colors are usually dis-
tinctly paler amd griver, m the bumud
districts they dre darker and browder.

t ther condifions also effect these changes

dmong members of the sime species, 08
ig shown in somé of the most arud and
desert plaing of the southwestern [Tnited
States, where mamomals living  among
dark-colared lava bods are darker than
those {found, sometimes within a few
toeds, on paler ljoinmg soil.  Complete
isolation under the same chmabe and
other conditions sometmes  produces
marked chanpes, ax 15 well illustrated by
the difference between the Abert and
Kaibab squirrels on the two sides of the
Gorand Canvon i Arizoma (see page 148).

The different forms of 2 species oo
cupving areas under varyving conditions
are commonly termed fe u;:mr}hu. races.
They grude mpereeptibly into one an-
other along the barder hetween thetr
ranges, step by step with the gradations
of the climatic and other comditions which
hive produoced their differences,

ANIMAL CHEMISYS CUHANGE STARCIL IXNTU
WATLH

Oiie of the mest striking modifications
of mammakian economy by environment

THE NATINDNAL GEOGRAFHIC MAGAZINE

i that shown in many small mamniils of
our southwestern desert region and ad-
ineent parts of Mexico, m which such
species as the knngarmo-rats, [lu-.:hriwn:;:m
praivic-dors, and others are able 10 exisy
under tlm mast arid conditions. without
drinking. The liquid necessary for sup-
plying their bodily needs i obkained
thnmgh chemical action n their digestive
tracts, wherehy some of the starchy pirts
of their tood wre changed into water,

{wer considerable areas jn the water-
less deserts on the peéninsuly of Lower
Caltfornin periods of from three o five
years sometimes pass without o drop of
rain fallmg, In these areas the sm.ﬂl
desert nrammals numed above, as well 53
wood-rits, white-footed  mice, cotton-
tnils, and jack-rabbits, are numerous and
successt v pass ﬂ:IE'E,Ej'--I:.'L:I'}" riods with-
out inconvenience,  The absolite frde-
whidence of water of these antmnls has
Lﬂ*n demonstrated in southern Californin
m the case of pocket-mice kept for
menths in eaptivity in a box nmd fed
solely upon thoroughly dried seeds with-
out therr showing the slightest sign of
discomfort.

Our*smmll mnmnals may be ronghly
classifier] by their food habits mio three
mizin BT OIS Rowlents, or gnawing ani-
mals ; earmivores; or flesh eaters, and in-
sectivores, or msect eaters

EAAWERS MUST NUMERDUS O MAMMALS

The rodents vastly ontnumber all other
rmarmals and are typified by the squr-
rels, rats, and mice; their food is mainly
vegetalile matter, but muny of them eut
indects ‘and  meat whenever availabie.
The carnivores, mcluding such species as
the weasel, mlul..,, and marten, are nunly
flesh eaters; preying largely upon rodents,
but they also eat insects and Truits of
many kinds, The insectivores inchade
the mioles amd shrews, which, with all the
lats found within oor limits, are almost
exclusively eaters of worms amd insects,

While rodents primarily feed on vege-
table matter, it is nw:'lmﬁmg to note the
large wtumber of species among them
which commonly feed on meecis and have
strong carnivarous propensities,  This i
not = mach the case with sueh lnrger
roclents as the heaver, p:rr-:urfnr,, i
woodchuck, but mest of the <maller kinds,
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A MILLENNIAL SCRNE] A HARBIT-HOUND AND A VOUNG RAHDNT ENJOYVING EACH
DTHER s S0CTETY -

Here the camwre romrds o friendship almost aa remarkalde an that which s 10 mark the
sazoctaticn of the hon and the [amb o the fmad daye of the world's history

trom sguirrels to mice, have beet found
to be confirmed flesh eaters.

The destroction of the eges and young
of birds, both on the groond and in the
trees, by these pmmaols muast have o Tar-
reaching effect in reducing the number
of msevtivarous and other small birds:
some small rodents, as the grosshopper-
mitee, substat muinly apon insects and
flesh.

The naturahst who sets traps for small
rodents m held or [orest s constantly
annovied by findmyg trapped anmals pertly
devoured by thear fellows. When mice
ar rats are eonfined Hugrlhvr in e anid
provided with an abundance of vegetnble
tood, it 15 o common experience to find
that the stronger kill and ent the wenker
aned, nntil in & short time only a single
survivor  remnims. T hese  camibalistic
trarts ure strongly developed in the enme-
mon howse rat, which € notorions  for
its savagery toward others of its ki

LCARES OF CUNCENTRATEDN FERMWITY

To g ocertnin extent the ferocity: of
mimtnals appears to incrense in JropoT-
tion to a decrease in theit size.  The
snuiller members of the weasel Family—
the weasels—are relatively far more ac-
tive and Woodthirsty than the minks, mar-
ten<, and other larger members of the
EL_‘I-I:”IJ_'I.

If the comimon weasel should Lie in-
creased to - the bualk of o mountam-Ton
and retam s nature suad phivsical ptow-
es5, 1t woulil be many thimes more danger-
ous than any existing carmivore and the
devastations: it wonld commit would L
appaliimg. Even the tiny  insect-eating
shitews are endowed with a fierce and ne
gressive spivit scarcely equaled amon
F:Tgﬂ' animals

Rilonis i iIJ:—'.'I-'ri".-'-|II'II|'|- sl s
are withoot effective wenpons of offense
O iletense srnitttel the birrds aod beasts
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simelbmg  lgquid which
15 sprayed on a dan-
FUrptsE chetny = )
confident are skunks
in the efficacy of thas
weapan thit they are
extremely, calm  and
unhurried 1w thewr
mafners and 1ak
little trouble o aveid
an  encounter with
man or beast.  Thed
CUOTOHS Weinon 15 riol
HEE I'I Aoy 1Nern
elves and appears ti
be held tor servic
agnimnst more donger-
OIS EHethes

aeent | plands are

COMMIMON  4MOnE ro-

dents, carmivores, anil
E|"."'-"'|'i"|"'rl-".". ]".|| S
ordinanly used for
purposes of commnit-
cation with others of
their kind, sometimes
fo atiract the opposte
sex  and soimetines
mercly 1o give notice
of their presence i a
locality.

The hard sclioal of
expericnce holding
throngh the apes s
thueht many of  oaar
rei et s |i||_-. Mt sttt

Photogranh by Hnwood Tarles Midileton
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throghout the year,  In such regmons the
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PRETARE FON Coll BAT

Chce-in g lifettime the photarmapher of wild hie geta an opprsrhanity st h 53 48 reooaeliesd

hirre,

Leck was with-the cemera mun, ol not withe e

terrier, as & moment aiter thas pictare

wad marle the dog was a veey nauseated] and embarrassed anbmal, the skonk having employved
it= patural weapon with overpowermg ndorferons efect

OO JIMRERKEEPING IN RODENT LAXND

One can but marvel at the wise pre-
seienice with  which northern rodents
ather their winter stores and hide them
ﬂwu_'.' safe from the weather th secret
places m hollow trees, old logs, crevices
AT the 1 lt'L.'-, or 0 neat Harde ¢ -
bers dugr for the purmpose ad joming ander-
grovmd barrows.  The #ize o1 the stores
aml the tireless indostry of these Iitle
hashandmen in gatherimg them  mipgly
well serve as examples worthy of L-rmll.'u-
tion by some of their i neig
The seeds Fathored are freed from o |‘|'=.11-
the grasses and herls are dried as "hay.”
and roots are carefully cléaned before
leang stored.

The storing habit appears to be neard
always for parely individual heneht. The
food 15 wsually stored in bulk, but squir
rels-and chipmunks often bury here an
there -J|.|Fl|1' nuts, which they are able to
recover Tong afte r'.lr'lrr] throneh their ex
tranrdinary powers of smell

;-'1“|'{-.c e |_,| '!'E l||'. for a '-.1llh.||_ RTETALE
and o emyple failre of a nut or seed crop
will canse the starviitwm of many sl
aningls, and the faflure of the evops

i

two or more sensens 1= =0 dhsastrous that
thie ronlents may nearly or quite ull die of
(amine over great areas. | he reverse of
e during successive  venrs of
bountiial fut and sced CTUHE.

An nbundant Téod supply AJIfHEATS o
b o I]u1.'..'4_1:ri|u[ stimmlant o the fec 11|||li".
of mammals, and the namber of voung
al o Lirtl, as well as-the number of litters
bom during 2 season, are greatly -
ceensed by ik, wntil their hauats faiely
swnrm with them

CTirs

(R VAT AN T=TTE

RS

rnn AND

With thes stivmlabei] ieremse of rodent
life poes o related nerease i the number
of brds and mammeals which prey upon
thetn,  The elose relationsiop  between
the numbers of rodents and of the car-
nivores which prey wpon them is shown
biv the records of the Hudson Bay Come-
pany, m which with the mncrease or ole-
crease i the abumilance 'of varvinge-hare
skins secured by the fur traders goes a
corresponiding increase ar decrense n the
mimmber of Ivox skins taken

Viter  eoddents  wvome

Ty
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IT IS5 NOT VARITY WHICIT hiistrrs TS MOUSE TO TAEE 172 OWS PICTURE

The bait & a yrain of corn attached 1o one enid of 4 thread; the other emd operates the
il rETA IIl|I|.|.!|I'I'; ':I_II'_ l_||_|_ '|||:'|||.|_- s :I-IITI' it “_l.!'t:“l“'”“

abunehant, i fowl beconies scarce they
somnetimes  make  extended mgratiins,
durmg which vast numbers swarm across
the country, like the lemmings of the
North or the gray squirrels during their
historie migrations of early days in the
castern United States. At such times vast
numbers of the wandering honles perish ;
epidemie disease also pliys its part in re-
ducing: their mumbers.  Nature thas s
self-hmting in restrainmg the permanesit
increase of any species bevond the num-
bers nesded to preserve its balance.

The advent of muin in new regrions with
his elearing of forests, eultivation of the
soil, and destroction of animal Tife for
food or other purposes, quickly tpsets
the balinee of nature, and some species
ate much redueed in numbers or disap-
pear, while others. expectally wnang the
smaller Kinds of mammals, nmy greatly
bepetiv theough added food supplies, and
then merease untl they becotie a pest, to

b dlestroyed by the farmer as a measure
of self-protectinn.

ANIMALS TUHAT SEEE SAFETY TN DARKNESS

For some reason, perhape owing to
their small size and defenselessness
agamst birds and beasts of prev, the great
mojority of small mammals, ineluding
hundreds of species gid untold irillions
of individmils, are nocturnal or Hve such
chscore and hidden lives they are un-
known except to the comparatively few
people who po mivnch aficld, with all their
powers of observition alert by dav amil by
might. Nuny of the mainly nocttrnal spe-
cles pursue minor activities by day, where
shelter of e Kind or another gaves them
noreasomible feeling of secunty.

Linder the revealing light of diy most
sl mimimals, especially  the  roderits,
are extremely watehfnl and trd, Tead-
g Hves flled with alarms which com-
monly end in frage deaths, By night
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Form of this sl amimal has been

feet o Mt Ornizabu, the hijpghiesd

".!., Ly |
||I'-} appear to have far eredater eonh
'.!L'||'-|."'._'|".'| Lhig also 128 thme of imoanent
danger from the owls and many bhea=is
uf prev thes prowhng about,

| hat the small rodents have good canse

tor their hmorous wavs = pldin when we
consider the array of enemics which en-
COTTITHLSS herans,
erille, hears, foxes, bobeats, weasels and
their cowsing, with snakes. and on occa-
sion fishes, which take endless toll from
their nombers. Fortunately for th
these snyll folk live whally in the present
and quickly forget the shadow of death
ciast by the passage of a hawk or the

srulking torm of a tour-footed eneoms

them, meluding owls,
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HOAM THE

By day the squirrels, chipmunlks. wood
chucks, and spermiophitles are abroad and
unite with the Inrds to lend an alr
peasant anmmation to forest and plains.
with the falling shades of right, near
the abodes of mankind as well a5 m the
reniote wilderness, everywhere a count

it
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warth Amerscan mgtmal

is: multitude of small beasts come forth
form a hitle, bright - eyed

world, clad in delicate of gras
and brown and ctiaracterized by remrk-

able grace and aghity
i

Al I'.1"'T'-.'

These small folk of the mght swarm
put from snue nests idden in burrows in
the carth, m crevices amone the rocks. in
hollow trees, under logs or other cover,
and evenn from the <helter
ilding=.  In number
FofFms | far exocee snvthine seen by
day. The air i« filled with the fSitting
torms of bats, while amaong the trees or
on the ground, varving with the locality,
are multitudes of mbilits, r].i.-|-_;.-:-;n-r.—--'l'ﬁ_

E.II I oy

Ly

afforeled

and Yuricky

amdl mmee of many kKinds, Iemmngs,
|-'|-': L 'I'I'|iL'.'. .L-'Ii'_:_':l'l -Tats '|'|l '-|_!-_|,'| LY
phers, shrews, and even moles,

This alnmdance of nierhit life brines
lorth the prowling powers of darkness in
the form of velvet-winged owls, weasels
sRUnk=,

mrnks. martens, and other ear

whieh v sevnt anid vy loeo

NI, WIS IO

il abundant larvest The small enr-
DIVOres, 1 U, are sainpect (o thie 1red
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SMALLER MAMMALS

comfers. sometimes at an altitude of 8o
feet, and rarely or never descends to the
pround.

PEEFS INTO FUR-FOLK HOMES

The homes of small mammals vary
greatly, The species bving w wneder-
pround burrows usually exeaviate an oval
chamber which is filled with fine vege.
table matertal to form & soug retreat,
The muskrat places a conical fodge an
the border of n marshy stream or Inke.
The wood-tat hves in an andergronnd
hurrow, in i nest of sticks and trash
heaped above the pround or inoa stick
nest placed among the branches of low
trees,  Harvest mice hoild a Htile hollow
biall of grass blades, lined with finer ma-
terial, among the branches of boshes. sev-
erul feet above the ground.  White-faated
mice mav Jodge in o knot-hole 200 feet or
mare above ground in the trunk of & free

As a role, small mammals are of incon-
spicuous colors which harmonize =o wuil
with their surroundings that when not in
motion, especially if lyimg close to the
eround, they are difficult to distingnush.
Exceptions 1o this role are obviowsin the
case. of jack-rablits when standing on
bare plaing, or other mammils which are
apart from the usaal parly concealing
growth of véretation or other surroumnd-
fIyrs.

n contrast io the protective caloration
are certain markings, like the cottomy
white underside of the tail of the cotton-
tail rabbit, which renders the fhght of
this animal conspicnous i the gloomest
shudes of the forest, or even on the ap-
proach of night, when it 18 impossibie (o
distimpwish the anmmal itseli. The white
tipclerside of the tail of the antelope chip-
munk 15 another well-defined nstance of
this kmnil.

NIEW COATE Fol Bomicas’ CoueT

The most marked of all examples of
“directive” voloration among the small
mammals appears 1o be thiat of cerfam
white-sided jock-ralibits, in which the
wlite ‘areas on the sides and roump are
drawn up anid down as the animal rons
acruss the plamns, glnng a flashing effect,
which altracts attemtion to them exactly
a8 does the white rump-patch of  ihe
artelogpwe,

93y

NORTH AMERICA 1.5
in the northem part of the continent,
where snow lies for many months, severl
species of-hares are dusky or buffy gray
m summer amd change th a pure white
coat 10 winter, 15 change ® of enor-
inons prolective value to these amimals.
[ Greenland, where the saymer 18 short
nnd cpow exists thraughowt the vear, the
ligrhest northerst fepresentative of the
lares remains permanently white, while
near the sonthern border of snow i the
United States: the yarying hares nl
white:tailed jock-rabhits, which bepome
pure white m the northern parcts of their
range, make only -a partial change.

Weasels are the anly carnivores which
change from the brown of summer to a
white winter coat. Owing to their samall
size. and the need for activity in the
snnpwy notthoerm regions, where they woulid
be peeuliarly susceptible to danger from
birds of prev and larger predatoey anj-
muls, thewr protective white coats serve
them well,

It was formerly considered that the
change of mammals from the brown of
stmmer Lo the white winter cont in the
full, and from the white fo the bhrown in
spring. wad due to o change mn the eolor
of the hprrs, but it is now known thot it
15 emtirely due 1o maolt. The ume of
these changes depends an the season, s
this varies several 1.1.:--_'1-.'5 accarding o
whether the fall or spring 15 enrly or Inte.

The general shades of mammals are of
delicate tints, and the spots, stripes, and
oilter markings, ax i the cse af chip-
munks and the Titthe spotted skunk, are
cilen of great beauty,

ANTMALS TIIAT 1EAVE Tiv S1NG

sl mgmmals vary greatly in their
vieal powers;, but the changes in intona-
tion sned character of the notes anid cills
indicate plainly that they nre wsed 1o con-
vey o variety of meanings.

Seme are practically voiceltss, as in
the case of mabbits und hures, except
wher in an extremity of fear they niter
lonsed shiricks of tereor.  Seuirrels, prajrie-
dogs, amnd  some other anall  mammals
birk and chatter, while mice and hats
Mave o variety of curions squeaking riotes,
Muarmots an ground-squirmels have chat-
tering notes and <harp, whistling colls

Lo addivon, some of the simwirtels and
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many mice are known to have continuous
series of notes which are as evidently
congs as the uttermnces of birds, Some
of these notes, &5 in the case of sinﬁﬂg
mice, bave a remarkably muasical char-
acler, simular to the warblings of cana-
rie, Vanous tnrelated specics of mice
have been observed siging, and a closer
study of the life habits of these small
animals ray develop the fact that all'are

songsters o some degree

ﬂ?ﬁ:uw rats and mice have, undoubitedly,
been puirasitic obout the haunts of man
from early tumes.  From Asm they have
aceompanied him through bis advanee in
civilization. With the growth of com-
merce they have traveled around the
world, becoming trasnsplanteéd to all lanids
and thriving in all elimates.  In swarjoas
parts of America they have not only be-
ciume pests about hungin habitntions, hut
where elimatic conditions were fuvorahle
have reverted to the wild state and ire
competing with the native <pecics in the
fields.

Cf all the small mammals none have
hecoine mektified 1o such an extent as the
liits. As a group these mammils are of
warld-wide distnbution except 1 1the m-
hospitable polar regions.  They are true
mummals amd present an extraordinary
variation in size, from tiny httle crea-
tures, almost ae small and  frogile as
buttertlics, to the huge froot-bats, with a
spread of wings like that of a wilill goose.

AAYTS WITH BULLDOG FACES

The heads of bats are strangely sculp-
tired, some being smoothly contotred
and shaped like those of little foxes;
others appear like mniature  bullidogs |
and =till others have curious carblagmous
nose-leaves upright on the muzzle.  Same
have the entire face molded into a hide-
ous mask repulsive to look upon.

Thetr habits ire equally varied to meet
special conditions: Some are eaters of
fruit alone; others Teed solely upon m-
aects, while others bite other mammals,
including man, for the purpose of drink-
e the ooring bleod, wpon which they
snbsist. Al are nocturpal, but some ap-
pear late in the afternoon, hefore the s
sols s nwst specites, however, wall uritil
the shades of night have covered the
cartly

THE RATIONAL GEQOGRATHIC MAGAZINE

Throughout the world the magonity of
the species of bats feed upon msects, but
there are many fruit-caters. The te¢m-
ing insects and plant life of the tropics
=J§uﬂi a never-fatting . food supply, and
the center of abundance ot these antmals
15 found there. In some localities be-
tween twenty anid thirty kinds of hats
exiet, with =uch wvast numbers ot indi-
viduals-that the bat populition far out-
numbers all other kinds of mammuls com-
bined.

ANTALALS THAT 2UT THEMSELVES IN CDLD
STOEAGE

In the northern parts of the Ol and
New Worlds many mammals, includmg
bears, marmuds, prairie-dogs,  grownd-
squirrels, and jumping mice, pass o lnrge
teirt of the winter months in a letharge
sleep called hibernation,  While habermot-
ing these animals hiave extremely slow
and slight heart actinn and ther bodily
temperature falls {ar below the normal
of their active periods.  During the most
profountd hibernation an animal may be
awnkencd if brought into o warm tetn-
perature, bt when again put into the cold
at ence retoms 1o sleep.

Freparatory to this sleep, durmg the
stimtner el in the agtumm, the bernat-
ing mammals become exceedingly fat.

1t hias long been generally accepted that
the fut thus accomulated was for the
purpose of being gradually absorbed to
nourish the antmals during their long
fast. As o matter of fact, during: this
period the bodily functions appear to be
practivally suspended amd  the anmals
mity be said 1o be in cold storage. This
is evident from the fact that observations
have been made of growmd-squirrels, ani
even hears, emergrig in spring, after
their long winter €leep, practically ns fat
as when they retired in foll. Hibernat-
g animals hecome extremely active as
soon ns thev come out in spring and
gqidckly lose the fat which should he of
5;1-:*4.'511! servige to them, nwing_ to the rtum-
OraEY shortage of food they experience
at this senson.

Most hibemating species do not retire
for the winter until cold weather i5 af
hand, in September or Cctober, at times
remaining out until after the first spow
has fallee  The animals which retire
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lutest, like chiptmmks and prairie-dogs,
sometimes appear tempotarily during cer-
i warm periods in - winter.

Recent observations have established
the fact that the adolis of both sexes of
the Richardsom ground-squirrel living in
the Northwestern States and wljpeent
arts of Canada become excessively at
v the first of [uly, aml betore the hrst
of August practically disappear for the
season, pot appearing amaim antil they
emerge the fu}lhm-im: March or April.
The retirement of these sipurrels for a
part of the summer is a case of imperfect
estivation, as it s termed, Tollowed by
complete hibernition. The voung of the
veur enter bernation at a constderably
later date.

BEFENSIVE AND OFFENEIVE
ALLTAMNCES

A great number of both larpe and small
mammuils live solitary lives except for
brief periods during the mating seazon
or the sssociation of the voung with the
mother:  Suime species; however, hke the
wolves and covotes, may male perma-
nently and show preat mutual nffection
and constancy,  Many species hove well-
developed social instinets, which appear
in some cases to combine two purposes,
self-tefense and the desire for compan-
oSl

Herds of large hérbivorous nmmmals,
titch as musk-oxen: and buffala, {re-
guently present o solid armay of bnstling
horns to the attacking wolves, and thus
protect the weaker members of the herd
aidd give an example of the nseiulness
to them of the social nstinet,  Wolves
and some other predatory animals hunt
in couples or in packs and sueceed in
mulling down prey which singly they
could not successiully attack.

Prairte-dogs living in colomes have the
advantage of community intercourse s
well 4z milded safety through the chance
that same member of the colony will espy
aty approaching enemy and by its wam-
g erv allow a sate retreat. In other
cnses, such as the fying-squirrels. which
gather in t'fﬂlf:i{.'lri‘il]‘.l{-l;‘ pumbers in hollow
trees or other sheltér, and the bats, which
gather in caves, the congregation appears
tiy be purely from A desire for closwe eom-
panionship,

ANIMAL

FOOTPRINTS OF NATUKES WILD FOLK
LY IRNEST THOMPEDN EETON

In the drawings sccompoanving Mr. Nelzon's
article | osgully gpive the track of & mormal
adult anirmal in :LErn:lt one el of snow, that
bt ddeal for tracking, Some of the smaller
kinds are shown in fine dust.  The trafl goes
upioor acrosy the page at the ordmary gan of
the anmal. The scale is indieated, nit when
wiszhie the topmost set 18 glven of hfe size.

Mile there are emlless varanis in cach kind,
| &im to ghve the reader nt least one vwpicsl
sl of ¢ach

Im all animaly which boumd, tle hind et
track ahead of the front ones, This b yery
plainly seen in the rabbita, There are two ar-
ranfements of the fore feet when bontiding:
That of the rabbit (00, in which the fore freit
are ttmally one hielam] the other, and that of
the trec-squirte] (o), m which the fore feet wre
atecde by sfide.  The latter arrangement s assoct-
ated with. power o climb o tree.. The former
menns that the animal ia purely terrestrial,
These, however, are true only as gencralizad
tinne. There dre exceptions in all species. The
gromtd-siuirrels conform 1o the rablnt tupe,
The trecks are, of course, wdeal, giving tar
mared dethil than 15 wsublly to be seen.
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THE ANTELOFE JACK RABBIT (Lepus

allemi wiadl aes vvlalives)
[ For ilviiration, see page pog)

The untolope, o Allen, jack rabhit is one of
the ‘mgst pittatesiie of Ameridan  mammale
It & larmer than' the comnvon weslern jack
raliliit atd Is atrongly clisrscterizend Tee enor-
pie ears, Jomg, mleider lewgs, short tml, and
contrastng cofors, It is a mewber of the
white—sided i af Jack rabbits. which are
dlistinguished by the extension o 1l white of
the anilerparts well upon the siiles of the hody,

This gromm is represented in limited apveps ol
stlr somitliern border by two species,  Une af
these, the Gailliard fack mbbir (Lafus gy
fraeafi ), pocurs on) the graasy plaing of exteomiw
somthwestern New Mesicn sl fe picee]ed
by onber white-sided specics pouthward across
the Mesletn tmldeland and theoogh interioe
Olaxaea ti the Pacifiv cosst, on the Tathimns of
Tehuntepee. The other species, the antélope
|nek . ralddt, oceupies & consileralile area in
soathieesterie Artrom, amd with its geographis
racel ranges southward through the coustal

e of Sonorn  and  Sinsloa (6 northern

irtlad.

Il jack ralbits are more or less clogely. Te-
luteid to the O Waorlil hares; the term Mraliil”
kav g been sogenerally maspplied o themn by
the early acitters o the western United Stutes
that the name s now Nxed by current usige
o Mexieo sl atemez e El‘xil:uﬂ'i af (s
wonthweslern bomiler the proper digtibction &
inaide gl the jock rabbit is termed lielre, ar
lare, and cettontuil = ealled semege, or ahbig,

The whitc-sulidd apecies nre more widely dif-
Fervrtintied  feom thelr O World  Felatives
than the other Jack ralibite amd ace the siuth-
ermimod repeesentativey of the trio lres i
Amerien, relchbng their [Emit in the teopica a
linthe bevomnd Ih-l!n%"ilhl'lm'li of Tehmmniepec

The extensiom of e white on the shles of
thepe spocics assiate in producing one of the
irest extranrdinary examples of drective ool
oratirn kmown  among manomals, T had' the
pleasure of  diseovering this one day in May,
1206, when hanting on horsehack ovier the
praesy plam hoedering the Pacific coant of the
lathmns. of “Tehumantepee.  Aa | rode slowly
alone, & big fack mablit hopped  Jeliherately
Frommr 1t forrm in (he grass a few yards avway,
] b the comteiction of n spectal set oF mus-
ches alome the luck drew the dark-colored dior-
sal area forward and wogether so that i formed
ainlv o aarprew, Liatil om the middle of the hack,
with a correspornding extension of the wlite
arca om the romop amd stdes until, as the ammsl
ey el t]i.;.gnnni% away, it looked almost en-
tirely white, ‘ _

At a distinee of filty or sixty yords it came
to o stop, ond ¢xpamied andl contracted the
dark dorsal srea thoas producing a “Ih:!!inﬁ'
¢Toct with the changing aren of white on the
ardes and runpe This solved the rlddle of the
mirror-hike white flasluis T hail often seen 3a
jonck rablifis an the tableland had dashed away

THE NATIONAL GEOGEANTHIC MAGALINE

- the betllant amahine. The same balbad af
Hashing” the white was sftorwards olmeryved

i the species of southwestem New Meaico il
southwestery Arizona, demindtrating the -1!:-
rogrriienicss of the name, “anichnpe jack mabh-
i, wiven them by the ranchmen.

Formesly the artelope jack rabildt of Arisenn
was common on the plams aboot  Tuecsoun,
where many were shot for ritle proction.  Thed
are mow cotfiparatively scaree an that distoct,
amd are never so excossively ammdan as e
comtiiint apecies Gf - the West pow. amil then
bicamiea  They Dave an extra ary appear-
gnen b with thetr greot cars erect, they ataml
prntne] o thie Temg, thin legs. When alarmed,
ey Teap away witly ampcng celerity 1 b,
ligh bommds.  They are osuaily moch mnee
aiv pml olerr than the common jack rabibits
anel S0 timies are far mioere diilldiait o stalk than
antelope, A mrly appropraie séltiog Lo
this remarkolde speches I8 foamd in the stranpe
and wonlerful growth of glamt cactises, yoeTis,
crecaote bashes, fouguerias, pido o verke, gl
uther descrt vegetation of the plains in Arizdin
sl Botorn

Like other hares, the amelnlpr: u}uﬂ: rahlits
pecupy Torms umler bualies o in the shelter of
litile 1;.111:[“:5 of coarse vegetation.  The only
reception 1o this mule | hove seen was west of
the ity of Guadalajutn, on the Mexican tahle
taml. There ane sumimer day, in the midss of
a liwely apen valley covered with short, velvet
r:l'l:ﬂl grass nmd diovted with seaftered acicia
wishes, a cornexra  eagle swldenly swoopel
dovwny oo a youing white-snled jack rabhit.  Tn
mirtal perror the little boasy Iﬂlﬂ'lt'r]‘ hway ol
wreat spevd, the caracara- casting at @ repent-
cidly From a height of fifieen or twenty fert
arvd ¢ach thoe ;tﬁ'kh!u the grbmnd Just eliml
The yoimg aninsl ran not less than Gve hun-
Areld yards;, strasgehit fore a Jaele Twawh on, o smadl
hank, where 4t vanislim! ns by maggic,

The earncaras was alose hehiml aml, alioht-
g, i rownd Gl orotad  dhe  trpnk of
the Tmsh, craming s neck and apparently  na
sirnirised] as seyvsell st this wsdiden isa -
mee,  Riding over to invesiigate. T foeel,
partly concended by conrse gras, the entranoe
of o burmw barge enough too admit an adali
jack rabbic Tt extended almont horisontally
it the bank for aloot elghteen Inches, hnd
then, tormifog abruptly $o the left, ended in a
rotided chamber sottie fifteen mches i diame-
otet, In which the yonng Jack rebhit lay snugly
etscrmeed. TE appeared  altogether  peobahle
that this burrow had been minde by the old
fnck rabibit a5 n shelter for her voong, one of
which i s extreme need had  agsin sought
uj{!_um there _

‘hite-dnded  Jock  rabbits dre  frequinmtly
foumd] in pairs, oceopying forms in elesy prox-
ity 10 ime  an More rarely several
tmay be formd in & small aren. When driven
from the forms, they aften mn in a wde arele,
am] 1 the course of Walf an hour or more
may be ditected réturming =vly nnd watehfally
from & directln neiely  mposite o0 that in
wideh they dicparied,
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THE CALIFORNIA
JACK RABRIT

(Lepus californicus
and s solspecice)

(Far dlustration, see
Puge J04)

The commnn hiarce, of
grav-sided “jack rabhits"
of the Western States,
are omong our best
knowtt aml most in-
teresting mammala, They

asln®

are chariicterized Dy longe.
thin  nevks, Inog  ears
vpped  with black, bong
legs, gravish sides differ-
ing hut bittde from the
color of the hagk, and o
Hulher lody thil, Wack on
s dwippeer shde and dingy
gray Inthow,

They are aliendant amd
gcrpl:rqifa' dintrilteared O
A vas and mbinly trees
less aren in midddle North
Ameriga extepding from
western  Missourt  mndd
castern Texas to the Pa-
cific cmisl, aml from the
hordor of South Dakora
anik the. Columbis Kiver Valley of Washinigton
semith dver the tableland of Mexicn and throwgh-
otit the peninsals of Lower Califorma  Withia
this remon they rnge from sed level up e an
altitwde of over goo0 fert.  Tn the North thee
experienes severe winters with mich snow, b
wever show any winter whitening of their furey
coBL, o do ore nocthern leires

The Ium;-#ﬁl!ml hlmT aver all (his extended
Fange Deiong o6 =ngle spocion, tvpied by Hie
'::lirlumi:t Jack riblit, The area J|r.lims mm::ninl
FricTodes migliy  ditferent climarie and other
I'IIJ}:Hii-'nl conditirms, from 1he SWerping grissy
plainsd of Ranzas to the juniper sl pine dogesd
plateaws of the Recky Monntain: fegion, the
logey eonrst of Cali ormin, the hot  eachs
grown deserts of the Soothwest, amd the ool
elevatime of the Mexicin walilelanil.

This varying environment had worked on the
plastic organieation of the species smd mndifed
i otnte oa constderable mmnber of well-marked
grographic mices which togethor mitke up the
gray-siled group of juck rabhits, in eontrast
with the white-sided gronp alrendy described,
Somme af the rices are very dissiimiiar m culor,
bet coch merges imperveptibly intg its presgeh-
birring races, and thy group thoes forms an us-
broken chnin of sulmpecies:

Like other hares, the jack ralbits are hoth
dinrnal dnd noctaornal in hahits, hey do nor
Itrrow, bot malie forms amune dense growths
of grass or weeds, or under hughes, where they
e hiehder. It ds a question whether thes have
more than gne litter 0 sweasan, althoueh v £
known thal in some parts of their range voung
are born at all times throoghoot the =pring

A QUAIRUPLD WITH DIPED TRACK: THE COMMON CAT

The eat does nod show its claws 0 the track In walking, the
hind' foot is ser exacily in the frack oF the fromt foot: this perfect
register offers many advarmtopes amd mulees for oo aflent ”lr‘“t
ek of the car will prolably be noticed more than that of any other
anmimal, owilog © the lage nombers of them in every lobity.

Ty

athd wompter,  From gpe to sixoosre porodoeed
g oo tige, fully elothed 0 for amd with thefr
cyes opeiu Withinoa few: daya they leave the
“lorm wod run abowt Tike Hetle forey halls.
Lyen ot thin errle pecod they ave anmaringly
alert and skillinl i evading capture by quickly
doihliteg moud sigesjging wlin parsoed.

Throvghout itx radge the giag-shled Tack
rihbit 1 preyed wpon by a host of enemies, in-
cluding wulves, coyotes, wildeatw, eagles, amd
severs] species of hawks am! owls. As 3 resnly
i b become oextremely cunning and witehiful
Tt = & begutiful dight t0 obderve the cliutions
grace with which et that suspects danger bt
thinks dtself wnonbsgrved will qiietly move oot
of itz-form, pause Tike n statue for o few sec-
oils, then raise s beids into o sitting postire
antl Inok koenly ahout, its geent upyganding cars
Harming #ensitively (o one side . und the other,
delicutely westing the atr for soiind  waves,
which may spell approsching peril,

I vot alarmed 3t may then mive slowly
along by & ackis of eaar e hops, cocashion-
ally varied by the sinsle-fonted gaw of most
other mupmmals. At soch times the ecars are
piten maided and lowerell as thoogh  worked
liy some mechanesme  [f the rabbhe | lecomes
abirimed, however., 1t lenps awiav I guwk,
apringy amd grapeful bwogrmds, now and then
muking n high sooring leap as if o comrnmd
4 [wtler view

These oorasional hich, Teaps mark the first
stages 0f alarm, In grepler stress, when pue-
stied by a cowate ar other swill-footed eticmy,
the jack rabbit indulges in no soch showy per-
formanees, but wots down $o serman 1.l.'|:n‘.|z4 atud
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THE TRACKS OF THE JAWK HARIT

The triacks of the western jack rabhit re-
stmible those of the cottontml (see page Ju),
bt the feet are seldom paired ; a0 typical set
i seen in the lower left-hand eorner. The
hetinils. cover 1o, 12, or even 15 feet ench,
The 1afl 18 held down, so that bt leaves o mark
in the smow between eaclt bound.  Sometrmes
the antmal makes a spy-hope—that 15, hops up
higgh fo ook around, This s seen i the track.
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dereloping murvelous action o a continuons
sories of eogad, low steatching leaps, with eats
iving fliur along the shonbders, it skims over the
gromne] glmost as swiftly an a arde Couring
yack rabhite with grevhounds was for many
ars 4 faverite sport in different parts of the
West, Mo other dog hies much chance for soc-
erss i the open parsuit of these novmas

Ordivarily jack rabbits are muote, bt when
wontdid amd canght thevy not infrequently
wtter & series of Woong-drawn walling shricks
which are movingly expressive of terror and
AIRLT

Sinca the settlement of the Western States
mmberloss predatory, ammats have been hilled
g1t ot the sime thme the ealtivation ol the soif
has prodiced a dependihie inerease in the food
stipply.  These cha have resulied m the
spnratlic inerease of jack rabbits in many paris
of their range. from Texas o Oregon, votil at
tittes they ﬁ:w: hecome o serOOs meHGoe 10
ngricalture,

[haring =such periods of almndance they in-
vide fields and devastate groin, forage crops
vineviarls, and yeung orchiands,  In places they
somitimes actnally destroy eptire ortms . and
forve =cttlers to abandon ther locatims  |n
winter they swarm about havstucks amd de-
stroy many tons of hay.  Depreditions of thia
chatacter were commitbtind by thém on a rop-
silersble scale during 1oh in parts of Oregon,
[ilaho, and Utah.

vty the early development of the San

Jeauin Valley, Cahiformu, jack riablits hevame

such an intolerahle pest that great commurity
dtives were preamieed.  Large woven wire cor-
raly with wing fenees lending away several
milen from the endrance woere built: o1 the
opeir plinzs’ The occasmms of the drives were
made public holidays throogh gl the sorrownd-
mg reidon, and people gothered sometimes fo
the muinber of from 5000 0 So00 A great
live of bewters was Tormed, miles in length,
od the jack rabhits were driven between wimng
fonees tm:- eormalss Foor  such  drives  an
Fresno Comnty in the spring of 189a resulted in
the destruction of 4o inck rabhits, eme drive
netting more than o000 abimal

At this time the level floor of the San Jou-
gquin Valky was crossod I?' numbericss well-

win rohbif tradls g or etght inches broad and

one o two o dnclies deep, extending in long
struight Hnes sometimes ' for miless Un ap-
probehing. & patch of large weeds one adien
saw twenty or thirty jack rabhits dash out aml,
after bopping away a st Eli_-'.a::h:'r, At 'F-']tlt
Upstanding cars to lock cunoosly at the in-
truder, .

It is m general rele thar when any specles. of
animul becomes extrémely. numienous 3t Jokes
ite ordimiry wariness and, conversely, when 11s
mimbiers are materially redoced s wariness b=
greatly increased. The periods of abondance
of jaclk rabhits wsunlly extend through several
vears until, af the beight of thewr inccease, o
contagions malidy suddenly-sweeps them sway
almost b the poinl of extinction, as in the cise
of the varying hare. A pecwnd of yeprs fol-
lows loring which their numbers are slowly
recovered,
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Jack robbits pre specially adapted fir e on
great phuns, whero speed omd the abilits o
stilistsl o almwast mry form of vegelatnm are
prrite qltl.ﬂlﬁ:lm.. They are us grotesquely | chir-
actremstic of the Western States as' the ki

e were of  Aestratm, oand have smterel

ehe dnto the Heroture of the sedbon hey
OETM]Y.

THE VARYING HARES - ameri-
canus anid s relitived)

( For itlustration, zer page go5)

The vurving hares, white rabbits, or mow-
shoe rabbits, as they are known, form a small
provg of closely reluted apecies and geouraphic
races ol hares peciliar- oo northern North
Americar  They sometimes: attain o weight of
five pounds aod are dbotr hall the s of the
aretic bares, which they resemble in forn, ox-
cept that they are more heavily bilt and '
|Ilm1:|-|:|'l1:l'l:m|.|t|:1]' shorter Tegs and  larger ool

et .

With a single exception they heenme white
in winlar and change o dusky or browsish o
sippeeemiets, | Tl molt (roan (e Drown  sapmnnges
cosat 0o the white winter ang pecurs with the
perival of winfer snows, the essact Hme varving
pecording (o the seaninn, the reverse chanpe i
spring being governed in o siodlar way by the
disappenrance of the szow, Tn the soathern
paart &E thelr range the chamge o the  white
wiiter coat s less complete than in the North,
There has been mmch fomtroversy over the
manper of (this chaige tn color, some mamtaie
inge that on the approach of winter the hpirs
tiurn white with the first snow, Tr las bern
defmitely promed, however, that botl scaeonnl
clhianpes are due to malt

The Washingron hare ( Lepus soopifdngioni),
which remains brown (hroughout the yvar, s
the exception 1o the mle of white winter enats
in this gromp of hares, Tt lives i the cool,
lenze forests of thy humid eoast belt of Wash-
frtiom andd adjaoent part of British Colnmbin,
where tho soow [all LE::n not affect its peloge.

In winter the large hind feet of the varying
hares and their bomg, streading toes are on-
ﬁrﬂ_t,l'ﬁc-w:-r-:i! with a beavy coat of hatr, form-
tng brogd ' smowshoe-lilke pads, which enahle
their posseszors toomove about freely over 'the
saft smErw, A peculiurity that has given tise to
oune of the names in common use,

It enol, forested ‘reginng varying hares range:
from Mame and extreme castern Canatla, in-
chuding Newlotmllamil, to the Pacific eoast,
and drom the stunted boshes bordering the
northern limit of frees wouth to the noerdwrm
bosrder of the Unieed States and Levend, fol-
lowing the higher Alleghenies to West Vir-
ginin, the Rocky Moontiins to New Mexien,

well down the Berri Nevailn in Cali-
fornia.

As in the eize of other species these hares
mitke  "forme" in which they fie by day. {or
they are Iy mocturnal in habita.  The mat-
mE sELs0n occary o early zprme, when the

4 T

meides ecome very restless, soveral somopimes
cisgregating: e the same vicindly and  occe-
stemadly Fegltinge nml ebaaimeg ane aobther abioot.
At thas grme, as skell as ol other seasons, soos

shive raliits Bave 4 hahit of thomging rapidls
ot the eeammil, making o el sosnd audible Tor
somup dlistpied. Phis t probuhily doge with 1w
il fect, as ts Known to bie the case with the
Fearropeuny waliliit,

The thimping & apparently a signal gl
maky b nopary oof the daoting display, ot s
nlweh vhivel J-I.I_I‘ Wwarmipg purposes. Honiers i
northern Cansda call these rabbits by making
a harsh squéaking noine with their lips.  Sote-
tmmes they become so edger aml exetted on
liearing this call thut with odd Hitle griomting
somndds they come bouniling clase up 1o the
Trtieter: '

The voing, '.-'.-"L:?hlﬂ from two to sevel), arg
born i nests made of dey leaves grasses, nod
other sattable vegetation, warmly Hned witli
liadr from the maher's Ty, am] gsnally hid.
den umiler hrush or in dense vegetation,
v, which lisive ther eyes open o are
Gilly - fuwrread ut hicth, within o few days leave
the mest gl move freely abont. Although the
thother anowshoe tabitnt will deféml ber youny
at hiree even At the risk of her life, when' they
arc lialf grown she leaves them to shift for
thenselvies,  Young hares  of  varions  Seekl
when canghy often ottee abeill squesliiig erfes
of fright amd the older animals when wpunded
and cimught sometinies do the same.

Pechaps theongh Hying se oonstantly o fow
groomb among  dwamps and  aloog  strenms,
varving hares hecome leds averse to enterin
witer than mwst of their kil i the el u?
the Yukon River | saw places where they
Dad erosdeil sinall stremms in i their wet
trivks entersng and fehving 11h.l water, iy
Freniahing  wittmetukable evidence  Cuorosly
enouply whien caaght Dy Hood: they will pike
velige on ammmps or other stipport and often
remiain fo sturve rather than swim ashore

In samimer, owing 1o theie noctiirnal habiis
amil the dense thivkets they wihabit, varying
hares are rarely seen unless they are unusually
IJIL-mH-pi. In winter their prosence B known
W thedr eomsphenous tracks Jeading in every
direction through thewre hunnts, A single an-
il wall o one night 8 thoroughly teack the
sniew 1t A pateh of woodds 1 givds the impees-
alom that several wst have been there

In Fiver hotiomes, among -Id:nrr.;cr;i wininlei]
shrrimipe, these ralisdla freguently ¢ definite
Veetitemi mwass 0 1he snow ; rutiways are also
muade fhroogh thickedts i thear sammer haunits,
Thiz huahit remlers it easy W snare thein, anil
canrmous  nombers are thas captured every
winter:

Thev feed o & varlety of small herhage in
st omd mowinter depemd onobuds, twigs,
aned the burk of shruabs aml smisll trecs. They
are speciilly fond of willews, and their wintee
distribation in many dstricts 18 governed by
the abundanee of willow thickets,

Varsing hares are one of the puost important
mammpls of the northern fur country. They
are penerally distriboted and exist io such bam-
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FOOTPRIXNTS OF THE VARVING ITANE, OR SROWSHOE i_'l-"iH-“!'f

The oreat size of the feot from which the creature s mamed s o strong feature of the track;
distiiyguishing &t from that of the eottontail amd (ihers | see pages 187 and 401

hL'n that they are an lmportan) sovree of food

v hwith to the Indians and to sirch preda-

a.n:I mh anidl mammals ax the great horned

snowy owls, the goshuwl, gsrinleon, lynx,

fox, ermine, fisher, am) others,  The sking are
alzn tzed by the Indians for robes

Under favorable conditions they stendily in-

crease until they become enormensly plentiful

oer Ereat areas,  After this swhrming alnm-
Hatter cirifnes frr H-u'rni seseons it redches

a maxtmam, and then, an in the case of many
vther uqnmm:lh when similarly overabundimt,
a mivilerious  malady  soddenly atticks  aml
sweeps them off, until within a' vear or two they
lecome rare over the emtire areh. The people
od the For country  lelieve these changes in
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mumbers o #ocaeles of aloul Seven yedrs
cach,

As the hares iocrease i nombers some of
the Tirds and nimimals which priy upin them
meredse  proportiimately.  This a8 spiecially
miarketl with the g northern., Ivnxes.  The
aking of vacying hares are piatherfed aml sent
tep the Lomdon Eﬁr miarket with other fars, in-
cluding these of lynxes. In the records of
wiles of the ITwdean's Bay Compiny there are
direet increnses of the nomliers of Cinida
Iynx akins sobd o correspomding  with the in-
rramses i the sales of varving hore skimn, A
the mnpher of bare skina abruply dedreaves
following the outhrenk  of r:'ril!t'm'rn AR
them, there are enrrosposdingly  abrape. de-
croases in the pumbers of loas skins sildl,

This correlation 15 shown in the recorids ex-
tending huck many years aml Hostrites ihe
interdependence in nature letween the vari-
o forms of animal fife. The far-reaching
tragic effect of the swilden disappeirande of
the spgwahor  calildits is nor comfimed o the
wild hahltants of the furest, as it has et it
frequently brought starvation snid death o
meany lonely Toiden ladges in fhe great nortl-
it wilderness,

THE ARCTIC HARE (Lepus arcticus anil

“its relatives)
{(For illustration, 16 pagi 4o

Many parts of the oortliernmmost elremnpolar

bandds are occupied by larie hares, which attain
a weight of more than ten pooneds,  They are
ibout the gire of large jack rohbots, but are
miorre: heavily  proportumied, with much shorter
cats omd shorter, stronger legs, ERO ArE BEY-
cval species aml geographic races of these ani-
mals, all of which are snowy white in winge
cxeept for o small blaek tip on each esr. In
stnmar cthe sothern arctic hares ‘change to
ponearly pmform dull fron gray or gravish
becwn, The northernmost anbmals of Elles-
mere Land aml merth  Greenland, where the
smtmer i bried and severe aretie conditiodhs
peevall, refam their white eost throughowt the
Y Eur,
" In keeprng with the cold climate of thele ter-
ritury, the furry coat of the arctic hares f2
lovigg amd thick, especinlly. in winter, when the
cars, leég= and even the sales of the feet, s
well as the body, e Jhenvily furresl.  The
coits of the harcs of north Greenland wnd ' ad-
jadent region are wo heavy: and Hecorliko that
during the spring moll they eome off i felil
fril'::[‘-:"i- as the new onat 1€ assamod, glving the
Bires & curjonsly raggel appeanince,

In the region between the arcas in which the
s coat temiaine wholly white and where
it = completely chamjped o gravish, there is a
gradual transition, with the lessening severity
of the clinmte, throwgh every intermmdinte de*
gree between the two. As in the case of the
snowshoe rablit, the large hind feet and Lng
spireniling toes 00 118 g northern relative are
wo heavily evvered with hoir thot they form
brodsd Auflfy pads, which enalile the hares 1o
travel lightly over the ardtic snowhelds,

i

The distribution of arctic hares is eontiied
v the lurrens o tandras beyond the it of
trees. They ninge practically 1o the Tanl's el
of northern Greeolaml amnd Ellesmiere  Lamd
Tos the sotthward in North America they runge
diown the coast of Labrador and adriss to
Nowloundland, where they are limited 1o the
upen. barrems. They also occiar along  the
shores of Hodson Bay anad fallow the tandeas
!;:}r-ilrﬁtl: Bering Sen 1o the peninagls of

In Ellesmore Land they are repiortei] to he
extrinedi nnerts e AHes i ceriain
httle valleys, aml the fur traders on the coast
south of e Yokon Pelta informed me of
similpr ‘gotherimes bn spring on pently aloping
lilsides m that region, Photographs taken in
Eleamere Tand show many of these hares
scatored over a small aren, each eronchel i
a cirnpact form and all beading in the ame
direction to face the wind, Soch sathering,
at lexust thiose “in  Alaska, oecnr dimring  the
ating period, sfrer which the animals seatter
over the ares: they ncoopy, '

An acedmt of the e northern hares woulid

be wcomplete withomt reforence to the white.
tatled jack rabbit, the largest of all Amerscan
hares and 4 nebr relitive of the arctic apecies
It attning a weight ol twelve poonds or minee
al appenrs lile a giamt of its kind. Tt hss
longer legs than the arctic haire and a8 lTosger:
tail.  In summer it s gravish or buffy, with a
conspicuous pure white tatl.  Throwghowt moest
of s range in winter it becuines pure white
except the hlack tips ta the ears. bt near the
sopthern border the change 1o white is not =o
complete & in the North,  The distribution of
the white-talled fack rabbit extends from Min-
nesnta 1o the Cascade Mountiins amld from the
Saskatchewan River; in Alberta, south to south-
erty Colaradi,
_ Arctic hures have from ome to seven yvoong
m a Heter ciich spring.  Owing b the elimutie
coenditions under which they exist, it i donlit-
ful if more than a single Titter i horn each
VT

The manneér in which animal life alapts it
self to its epvironment i hieautifndly: ibnstrate
lﬂr the arvtic hires of noeth Greenlaml o

Jesmere Land.  There the conditions sre rig-

orously arctic and cominuous winter mght ex-
tends through o period of seveeal months, T
all thiz region the scanty and dwarfed vegeta-
ton 16 covered with snow and fce the larger
pirt of the vear. The hares living there are.
witl Tittle question, a voraphic rice of those
living farther south, but have develope] min
irger-and stronger animals, with henvier fur,
to meet the sterner conditions of Hfe,

Their ¢laws are much larger and heavier, so
it they may dig the dnow from the Jidden
herbage,  Most moreelis of gll, the anterfor
eniels of bioth jaws are lengthened and the jn-
cisrs 200 w0 thag thiey ll'tl?l"l.'!'l. anid nreet &t osnn
newte angle, thes sery iwevrerlike, more
reailily to pick oot {he lowly vegetation im-
bedded in the gnow, '

T mecst parts of thidr range arctic hares sre
source and rarely encountered.  Each winner
dorimg my residenve oy the codst of Bering
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THE COTTONTATL EABBIT S TRACK

The larze st of four tracks at the top gives
the i possthle of detail, which s very
rarely ser.  The lower Ggore at the rght-
hand corner 15 o byfpical track (H),  Ar the
cet rrarked “sitting” the tall motk bs seen, il
in this only are the fore-feet tracks abead of
the lind tracks, The cottontail has five toes on
the Tromt feet, Tt anly four ever-show in the

teack (see page quBl,
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s the Eshrmos killed ondy o (ow ey idal e
They were sliy amml watchivl aml the homers
scatiiitirnes dnllivwed] sibie ant stiomeshones all duy
avie tie tomdbks withont securiog . in the
JI||;u:lr Worrth tleey Wpgeat b Lie piaoee i
T T'1'“'-"11' jI-III,HHlﬂ- freins thie wijuanler killee] Lowr
food Ty members of polar expeditions.  Thor
Wesh i exceellent, ot a hirtle uii:..-- Thiir matu-
ral eneindes tnelude wolves, foses, weeisels, pyr-
fubeonn, aml sowy owls ol of which share
thedt desolate Danmes wul join o desteon'tig
them.

The winter skins of aretie hares have o lyno-
tifl sy white peloge, which, madoo. waem
warrments and sleepitie robes for thie Jyeirely, bt
sre o delivate o witlstam! mnch sernce

THE COTTONTAIL RABBITS (Sylvi-
lagus floridanus ol its relatives)

LFur iHuHIuII'm:, T i!'-rmr .;‘rlﬁlf]

Narth Americs has sevoral species of hares,
it mo tepheal repeesentative of the European
rabbit The Amnerican cottontails mud their
near relatives, the brush mbdnts anil others,
eovipiliivie elaracteristies of beth the haves amd
rnhbits, but are mnst ke the ealibits, of which
they appeiar (o form sherrant grops.

The cottemtalls ure distinetly smaller than
it of the Armerrcen bares amd average Trom
twtr ter three pounds in weighl, They  ar
otherwisn contrasted with the hares by tlivke
alifprd einrs, ||r--|1l:1rri.u-na'|.|'|r shorter aml smaller
legn miul feet, amd b the fAuffy soow-wlite
undeeside of the i, which shows so eonspic-
ueaaly ns they rom that it has wiven ithem
thoie distinetive nime,

The Americnn mammals to which the teom
seabbilt” may. be peoperly applied inclede pot
anly the cortetails, bot nomorons other specics
closely gimtlar dn form sl gemeral appear-
ance,. but Tacking the ¢ottony white til, s 2
wrotipy these ralibits have a fur greater distri-
botion in Amerien than the hares, . They Tange
raatn Uit Atluntie const 1o the Pacite amd from
the saithern border of Chinada south through
Cemtral and  South . Amerden 10 Argentin.
Thet vertical distribotion extends from #ea
leve] g0 above timberline, stidning an altitude
of more than o0 feet on Mount Uiz,
Mexlvo,

I the United Stites cottontails are s0 -
morons and generally distrifuted that they are
well kniwn tn nearly every one, They hating
ol leineds of country. from the deciduimis for-
ests of the Eastern Stes to the grassy or
trash-grown  plains  amd pmeclad  mouniam
slopes of the h‘mt Al the sun-scorched des-
irts of the Southwest As a result of this
pxtended (istriltion and the svariety of con-
ditions 1 the areas ocenpied, these rabbits in-
clle mimserons =pecied and gengraphic races,
which in some fnstirces differ ygreatly i ap-
[MATATEE,

Caottentails are especinlly common ahout the
ety hoeders of enltivated lands thsroasg oot
the coantry, amd in fertile liradh-grown areas
of foothiflz, vallevs, and viver boitoms nf the
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West, They are mainly nocturmal, ani in arens
where there i un abumilance of natoril cover
2 the wily of brusdhy thickets and dense gtnss
commmmenty. make conpcealded “formd”™ o which
thoy He safely hidden, )

In srvas where shelter s represented by seat-
tered hushes and a comparatively thin growth
of other vegetution :1w1'.gmi:ra.l.'[; oceupy bt
rows i the gronnd.  These miy i es dle-
sertedl by bndgers o praivie-dogs or du;-l:-l;r
themaelves mmder a ml.':lll; nr ather oliject,  Hal-
lowr Togts Or natural ciovities and eteviees annin
thie porks are also freqoemted. Whin porssies
by dogs, harep as 3 rely solely on their
spectl for salety, while the cottontalls ke ref-
uire i the Hrag bole they can reacle

Everywheee i theie tercitory, as the shades
of might approach, the cottontails comnme fort
from their hiding places and skip merrily aliot
m opett ground of the lavder= 0F thickets amld
similar shelter, where they scarch Jor the fin-
iler green vegelation on owhich they live Lo
fved.  Adter it bécomes oo dark 1o ilwiiingiizh
their forrns, the white tail may beé seen twinks
Ling: alioant o the disde  Dhring the ephy tley

are often revealed in conntry roads by the bead

lights of amtomobilen:

saveral litters of from twn to six Fodimg
wstlly appenr during the spring and summer.
These are bwrrn blind and peactieally naleed,
thetr unclad helpledsnoess strongly contrasting
with the openseyed, inlly furred, ol aler
yvoung of the hares at the samie age. Tlis Is o
cotehistve fbicsition of the close relatonehip
between cottontails and Eoropean rabhits, the
visang of the latter bedng stmilarly, bat cven
awrre, tiideveloped gt birth

The yvoung of the cottontaily are horn in
neets minde of deid grasdes wirmly Tined with
fur ftom the mither's hdy,  TF abiwe gt
the nest iv placed in p little depression. and so
artfolly  eomeealed by o coverimg  of  dead
;Eru.wl. thiat i dan be discoverad anly by aed-
iemt.  When caught, young cottnntails uiter
fittle cties of alirm 1 the wotmnded adults sime-
thenees shirlek ino terror,

From the early settlement of the United
=taten to the pregent day eottontufls lve beed
won slmiidant that they ve seeved as a valoahle
pmree of our game food sopply. They pre
Pt weith gruns ] weith dogs, as well as
ledng  spared  aml trapped,.  Enormons . nnm
hers, running info the millions, are killeid in
(his commtey vearly, bak they ore sd pridific that
bhiee Dokl thebr eoen 1 a surprizsing degrie

Their sbmndance in many places, howoeyer,
s made them o serious pest fo agrealtore.
They eat growing alfalfa and other forage
plante, mwany kingds of coltivated  vegctables,
vty grEape vines, and nursery stowk ol even
Ll arehard trevs by pnawing the ek Teoun
the hase of the rrunks As o resplt those whis
siffr Eram thelr depreidations cosider ther
pests o be destroved, while others look apon
vhem an destrabile gume- amimnls to be protected
Ty Taw. .

As wame arimnls the eoftontalls formish
womge of the most delight ful amld interesting
spore - wvallable 1 Ameoreledn hunterss The

Gl

sty me: zigzag rush of a cottontadl for the
nenrest shelter 1= 30 full of energetic motion
that it always excites a pleastirahle thrill in the
-'11'-‘-*‘.!'131!1'; anid even the keenest sgwrrtsman hes
an frenidly o feeling for thess Hitle anioals
the gdvspe of orme.of them oo & unshe-
ceabful shot noarly ulwavs leaves a fecling of
i grmane e, ' '
_ The cottoniails lave a sectice plice jn Ames-
ieamn literature and follkdore.  Who bas not pezud
the wonder stofies of the adventures of “Brer
Bahbit™ amd ever after hatl a warmer feeling
of fellowship for his ldnd?  The prosence of
cattontails is a source of pleasurs to children
of all mges, amd their disappearance from the
wild hife of o locality creates a more deeply
felt bank than wnuh{ the passing of mune 14
noabler anjmal,

THE MARSH RABBIT (Sylvilagus palus-

-and s relatives)
(For illafration, gec page J00)

The marsh l".!l'lhi‘!, e peritoson” de Ft i
known in Georma, s oo distinetively Ameriean
speces  alliml to the enttzntuils, bt Jistin-
gitlshed Trom them by fts more heanly propos-
ticmed] by, smaller vors, ahorter s slenderer
legs amd feer, und shorter, nearly wideoloreil
tail. l1s only cloze relutive i the  Driged
States 1o the swamp rabbit, koown in Alabama
as the “cane-cutier,

These twer species appoar 0 e members of a
Tropical Amorican groop of which other mem-
bers are the wood ralbilmis of Mesicn, Central
amd Sewth America,. The distrilmtion, of the
grinp was probahly a1 one time comiinuos, ot
A chinge te arid conditions in ' 'northeastern
Mexico and Texas solated the two species re-
misining in this country,

The distrilution of the marsh w8 lim-
tted] to the aootheastern ceastal -Sintes from
[ismal. Swamp, Viegmis, o Mobile Bav, Aly-
bomi It & commonin saltable places in Flor-
i, T Lirger telative, the swamp b,
ranges west from this area to Texas and up
the Mizss=ippl Villey vo THincis @z southeis -
ertt Ransas  Swamp rabhits are momierons i)
the low, woodad constal réemon of Loutsuna,
Ther ure lueger and Jorger-legeed than marsh
wabildts nd feeter of finn,

Among all the rabbits of 1he worlid the marsh
amd swarmp mibhits are the only. species wiich
lave  aguatic halits,  Teah, five ik !][I!I
marihes, wooded swamps, anid alimg e tirwe
wishled cotrses of steemma. Other enbbsts gl
hivres are occadtonally known to cross water
by swnnming, bar the marsh and swimp rah
bigs Hwe aboul the water amid take o b with
Al the frevdam ol a mskrat o0 miink.  The
marsh rubhit appears (0 be the more aquitic of
the Twis, s the swamp sttt =metimes Hves
p thw derest, Farther hagk from il water,

The Tropizal wod rabbits are hobitams of
e denee (ovesid, whivee they sre well Idden
prler the rank wndergrowily,  They are nl
Lkitrwss (0 enter the water, bat, kg thieir nortli-
eril relatives, miake vunwiavs throngl i donae
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vegetation they  (requent, The marsh rabbies
live i cypress or other freshowaler swamgs,

hesvily wooded bottoms, amd fresh water, a8
well 'aqfhru_ri:fa.hhmnrslr_uﬁf They *II':EL-d]r_:-n a ":I.
prety of veégelalion growing in so hees o

kgt v mfrﬂﬁlﬂﬂ rorots &% the wild Frlcrml-.: i

Both marsh and swamp rabbits hive severs]
Htters of from two to st poung ench season,
'I:.c!:h::umﬁ in April. The voung are borm i
latge, well-maile covered nests, which are huilt
of rushes, grasses, amd leaves and lined with
hair from the parents. The nests, which have
gn entrance of one stde, are ustally Jocated n
the mitdst of dense growths of vegelatiom or on
tnssocks, o low, swampy places; amd are some-
tites surronnded by water. In the most {re
quented parts of marsh snd swamp these rab-
bitz make well-trodden trails throogh the dense
vigelalion. _

Men dlarmed, mmarsl rabbits run for the
nearext water, o which they plunge amd swim
quickly to the shelter of aquatic plants or other
cover, When oot off from escape by water
they trv to avoid capture by doubling and ' turn-
treg, Dot e a0y shert-legieed that they are ecad-
ily overtaken by a dog.  The tracks of these
rablitz in the mud differ from those of the
eoltonitails In showing miprints of the sprend-

foes,

iﬂﬂ]—u Lopth Caralina Bechmun once foomd nn-
meroats mmrsh tabbits fn the thecket= gboot re-
cently Heoded rice fiells and swamps,  \When
e heat the hashes the rablats plunged into 1he
water mul Swaim away o rapidly thar some
eeeaped from a Newfoundland dog which ac-
cnmpanicd him, Several, appardntly thinkng
themselves unnoticed, stopped  dnd | remdioed
mustionless ahost Gfteen vards From the shore,
with' omly their eves and poses showing ahove
water. Thi céoncealed in the meddy water,
with ears kaid flat en thelr necks, they were
difficult to see. When touched with a stick
they appeared pnwilling to move i) they suw
that they were discovered, when they quickly
WM AWAY. )

Later; when tlie water subsided 10 its regular
chanpels, where it was ghone eight Feer deep,
many of the rabbitd were soch  swimming
ahout, meeling and purstting otte snother s if
in sport.  Oheewhich Bachman had in captivity
durmg warm weather wonld e for howirs i a
troagh partly filled with water, with which the
rage was furmiyhed,

THE PIKA, OR CONY (Ochotona prin-
ceps and it relatives)

{ Far llustration, gee page 409)

The pile, Tittle chief hare, or cony, as it i3
variously named, 18 amoeng the most attractive
ail interesting of siir. monntain animals, It
mw about the atoe amd shape of a0 small geoinea-
pige, with a short, blunt head, brosd, rounded
charg shorrt Jegs practically no tail, and & Jong,
finffy coat of fur. While most nearly related
to the hares amd rabbits; it has very different

halits,
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The pkas form a geoup comprising many
apecies, tmeh alike i gencral appearanees g
destribited  among the bigh moumtaine, from
the Urali of Rusain ﬂrrmr.&l'n Asia gnd porth-
crn North America,  To Asfa they oecar maindy
in the mountains through the middle of the
contiment aouth to the Himalayas., In Ploisto-
ey time they ranged across Kiropo tiy Eng-
i, In North Americi they are Emijted to
the western side of the continent, (rom the
Motmt MeKinley region of Alasku diown the
Rocksy Monntains e New Mexwen el - a e
the Cascales and Sterra Nevada o the Mount
Whitney region, 1 California,

Giying ir these Jorth Awerican animals the
asppellaten “cony™ 14 one of muny nstapces 'in
which the name of an O World animal is
hrought to America to designate a totally -
related gpecres.  Onece Axed 1 current wse, the
misapplied teem is certain 1o persisg,

Pakas are amimg the few moammals  wihdch
live permanently lllil:lll:l;- the high ¢rests of the
wponintaing, muinly. ahdve thmberline, bot they
alsn dledscend n, rock aldes awrig the dpper
spruces, firs, and pines.  The altihide of their
haunts varics with the kintude, heng belwern
Rooo snd 1yz00 febt in the United States, Ll
- Alaska nnich lower,

T these eool, alpioe ‘regicns the hitle ani-
mils live whally within the shelter of rock
slides und amomg the creviees of shattered rock
masace.  Their distributum 8 omnccodntabiy
bireken, and althoueh abumdant in many. places,
they areé absent from many others equally soit-
dhle.  Their hewnes are o the midst of the
flowerbedeeked glacial valleve uml hasina, the
haunis of the hig marmots and mountain sheep

They: are maopnly JBmmml @ habits, ond
thrimmehout the day may be benrd thelr ould
little Karking, or ‘bleating mite, like the syllias
bles “ch-eh™ repeated at imtervals oo nossl
tone, resembling the sound maide by sjueer-
ing-a toy dogr.  Cloenstonally they may he haird
barking at night, perhngs whin distarhed by
some prowhing enemy.  Their notes bave nooo-
ronsly ventriloquial quahty, which renders it
diffienlt to loente the aninals uttering them

Chacaene v thele dull groe or hrowmish colors,
the plkas blend with their hackgronnd so ctm-
pletely that when aqietly !illiu%un a rock they
are extromely diffcult to see,  Even when rom-
mine abont at o little distance they are nit
:-ﬂf-ﬁr noted,.  Their moverments are qoick and
they seamper overithe rouph surfoce of o rock
slisle wath sorprising amility.

Little is kpown of their more intmate Jife
history, Thelr voung, three or fode tn hom-
her, are born wanilly during the Gret hall of
sammmer and :ife out fornging when less than
half-prriwn,

Small, hright eyes amd big, rounded ears give
pilus an odd and attroctive appenrance, inlikie
that of aoy other momntain ;m?mul They ars
cxtremely watchful and @1 the first alarm dis-
nppear in the whelter of yhiar rocky fortressen,
Thetr litile bork, however, contimuies (o come
np from their hiding pliices with constans ftera-
o Tf the abserver will sit quietly at some
geed vantage polne his putience will eventually
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be rewirded by the appearance of the pikm on
the 2op of a stone near the mouth of its retreat,

After o time, if evervihing is quiet, it re-

ritmes ilx scampenmng ahout over the rogks or
miay. come 1o the border of the slide and make
little excursioms, across the apen ground alter
tomme of s forage plants.  Sldppieg  nombly
trom the border of the stides o wwighborie
patches of vegetation, somctimes fifty or moee
foet away, the pika nips off the stems of =hart
;:ruiﬁ.:- or olfior plands and thldng them g,
ke small hynidles, crosswise in 8 moulh, rmns
ek tev adkil thermn to its “stacks”  These sallivs
ate gk little run, made oz thoveh o feidr of
betrrg bore away from the salety: of the rocks,
Caution is nead ful, however, in o workld where
lurk such enemics an covotes, Dymxes;: {oxes,
wensels, hawlos, wnd swls.

Purivg e summer the hove the exira-
ordingry habit of gothering stores of syl
herhage i piles coptimng sometimes o bushel
cach, usunlly wall gheltered in dry places wneer
the tocks where they live,  Pikas are active all
wanet, ot these Jittle stacks of well-cured hay,
cofitaintmy @ great varety oof  smadl nis,
serve thietn an food dorng the severe colld sea-
won, when ot these High altitudes ﬂlﬂ}' are
huried umder many feet of #now.

It plessant weather, near the end of sammer,
visttors (o the mountaine of Colorado, Glicies
Sutronal  Park, the high slopes of Mount
Shasta, or of the Sierma Nevada muy have the
pleasure of watchityy the pikas hard at work
daidg their “haying”™ One of their “stacks"
i the minntzing of New Mexico cantainer)
thirty-foirr kinds of plants, incloding many
Aowers.  No vne who once becomes acquainger
willy these uimue amd gentle Hotle antrals will
ever oease Lo remember them with foiendly Ins
terest

THE PORCUPINE (Erethizon dorsatum
mitd s relotives)

( For illnatration, see page 4129

The porcupme i one of the misst grotesgue
af the smuller North Amerioin  mssmals,
With a weght of from hiteen to twenty
}Hm'mh, its hehvy body 15 stpported on short
ew=, the feel rewtitig Mot om the gronmid like
thoigo of the rieconn, mstend of on the toen, as
i most il animals,

lta strongest peculiarity is rhe specialized
development of moat of the fur Ioto rigd,
sharp-polntil spines or “quills™ Trom half an
wich to over three inches in fength. That the
spines  represent  the underfor of  ordinary
mamrrimads 5 evident fram the fact that they
atve dverlanl by long, conrse guard hairs;: pome-
pries soveral times their length.

The spiny armament osually Ties Aat oon
the body, Do when the :|.1'ﬁru.:|[Ir s excited or
alarmed it omay he ruised, by special moseles
el the wmpferside of the skin, fpto a3 bristling
areny of barbed poaints, The spines are a0
slightly attnched that when their pointd enter
the kit of an enemy they at onee begome [ris
at the hase, The potuis frmly set in the =kin

.

Ers Meadowmouse

THE TRAIL OF A FIELD GE MUADOW MOUSE

When eompared with that of the decrmnase,
ane aofel the alwence of the tmil mark amnd thie
rarity uf the fore feet being paired {(see pages
403 and 4200,

ot another amimal, the spmes can be withdraen
inly with considerable efforr, snd 1f left will
gradimally work deeper amd may traverss &
considerable part of the victim's bady before
trally becoming ehoystedl :

When assailed the porenpine turns down its
heid, arches s bock, amd, on fienly planted
feet with all its spines erected imto a hristling
COVET, AWAls the enemy, Thi inatnut i ody
in touched the club-shaped ‘tadl, hrmed witg
a multitude of spines, |s swiung vigorowly
aroind and the anfmal so ineautous & to re-
evive the blow. s ri-rm:d by o bost of stnging
darts which, freedd from the porenpine, remain
to tormenl the agaressor ’.[]Ill! swift and ef-
fective sweep of the tail bas proboble given
rese to the jilen thay (the porcopine can “shoot”
its qinlls whoen defending tself.

Despite its defensive powers, however, 1he
1-rr¢'11111§1r . on scoaziom, srocesdfully attaclked
Woovarious enennics, tcloding  the motntdn
hon, hobeat, fisher, anil even the eaple and
ereal borne] owl  The fsher §s siid habitgalle
to kil aod focd upon them, and the enevsted
quills are eommmonly fomnd urder fts slin,

The frightfol effect of an ill-jodeed attack
on i porcupine i3 shown by inexpericnced doge
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after their first encounter with this strange
bt That soch an attack 38 & datigerons
yenture, even by the craftiest aml mop power-
fal of its cnemies, s well demonstraied by
oceastonn]  [stalitics among lirge carmivored
which result from the great mass of dpines im.
bedded in thetr heads anmd bodies.

The 'North American porcopine is o north-
ern amimal belonging miinly to coniferoms for
esta, modd ranges from sen fevel o timbserline,
It arigmally ocoupied. tearly a1] the forested
parts of the continent sonth o West Vabginia,
southern Tlinow, the Pavis Moantaine nf west-
erm Texad, and the scathern em] of the Sierra
Neviida in Californis, but was absent from the
Sewitheastern Statey and the lower Missiesippi
Vallev. .

While ¢haracteristically a womlland animn
ot times i wanders from forest sheliers an
has been Toand prowlicg shout dbhove timbers
e on high mountains, and among alder thick-
etn bevond the limit of treen i the far North,
They are usmally silent, Lot at tires utick A
CHITT oS I:i;nws_ﬂing ery, and in addhion have a
"’:I"i":“i&' of snufbng, growling, and chattering
niri s,

In the foresta of tropieal Americs. Trom
Mexico to Brazll, other and shorter-quilled
parcupines oecur, chbrarierized by snmiler sire
aril slenderer bnlies with & long tail, the ter-
minal half of which is naled d@nd prehensile
Hhe that of #&n opossesm, ese mnimals in-
hatiit forests where no conifers prow, and nre
much more arboren] in habits than their narth-
ern rrl.'lhﬁﬂ- Sl other ind even II'II:IrII.- sirrk-
in different tpites | oectr i Horope,
ﬂ.ﬁ? wnil .\frlm,FLmeﬂ;ﬁUE the African animals
{lﬂl:ing heavy spines more than twelve inches

it

ATl porcupines are true rodents, aml o the
name hodgehog i erronecpsly wsed when r-IJE'I'*

i 1o mny of thent  Hedgehogs ars amall ©)

frrdd insect-catime mammale which have thelr
hacks coverid with porcupine-like spmes, Tt
are in nooway. related o the poreupines,

The American porrupines are mainby noe-
turmal, althoogh they sometimes wander abont
by dayv. While largely arboreal in habits, they
pass much of their time on the gronnd a
commmonly have thoir dens in caves ot the hasod
of ¢liffs, under the shelter of larpe rocks, bogs.
piles 6f brush, or in hollews ot the hases of
trees.  ‘They are shuggish, stopid animals, with
poor sight, and sre unable 'ty move ropidly,
either T i tiee or om the growsd.

Although on the groond they are extremily
deliberate, n the treetops they are even more
wlnggish and can be compared only with the
wloth. In eopsequence  they are practiendly
helplrss in the presence of an evemy excepi
for the defenne aforded by their apiny armor,
That 1 moat cazes this w offective m avidenced
b their continued presence thromghout o birge
part of their original range where forests still
exiEk

Porcupines are solituey andmols, totally ode-
wirigl of any qualities of geovsd fellowship with
thetrr kind, bhat the attraction of  woodban
campn often brings o pumber together, They
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are exceedingly fond of salt and persistently
rieturtl to camps o gnaw loge, boarda, of any
ather objeet having o salty Aavor,

They appear to be practcally omnivorous so
fnr as vegpetable matter s comcorned and {emd
upomn the nmed bwigs of spruces, hemlocks,
peveral & s of ploes, cottotiwenls, allers,
and other trees andd hushes: In orchands and
gardens near their haunts they eat npples, tur-
nips, atiel otber froits and vegetables and vis
the shores of ponds for waterlily pads awd
uther aquatie plants growing within ronch,

Ovdinarily they ear patehes of Wark from the
tree trunks, bim somepmes girdle the tree or &t
times detivude the entire trunk.  They often re-
matn for weeks in the thp of 3 siogle tred, even
in the severest wimter weather, | had o practi-

tllostration: of  this on one oconsion whén
stormbound in a fur treder’s calim at the bead
of Norton Bay, on the north coast of Bering
Sed. where o belt of sproces reached down
from the interfor. We wers shoet of mear, xmd
when ome of the Eskimos reported thar sime
time befare he hud seen o porcuptioe inon sproce
tree he was aetit to fook for it A few ﬁ:un
laper he returned bringing the gume, having
found it in the yvery same free wheree e liad
peen it many days before, althongh we had juss
experienced 8 period of =evere weather, with
temperatures well ander 4o degrees Fahrenheit
beliw zero. (It was oir this occasion thait 1 first
T&mm_:d the polatable gualities of  porcepine

mal

Lirtle -1 known definitely  concorning the
family life of these anmimule. The voong, from
one to four in vumber, are amazingly large ot
birth and appear folly armcd with o spioes
Even before they are Tlf grown they ailopt
the aolitary habit of the adults and wander
forth to care for therselves, :

Porenpmes have an nitimsate connectiom with
thee, romantic side of early Indian Tife in eastern
Amerion  Thelr white quills. were eolored in
tright huoes by vegetahle dyes known to the
Indians and served to moke beaurifol ernloroid-
ery on bils, moceasing, and othor articles of
aberioinal clothing antl] primitive st gave wiy
to the miore tawdry effects of trode goods:

THE JUMPING MOUSE (Zapus hudsonius

i = relatives)
(For illugiration, se¢ Poge §i7)

In several ways the jumping monte i aniqie
imong Americhn mummals, [ts strongest char-
acteristics are a dall, rosoy yellowish color, o
slender hiwly about three inches long, a remark-
abily wlender il aliout five inches in Temgth, and
leng hind lews aml feet, which are specially
ileveloped) for fnmping, like those of o Fttle
kimpgaron,  In additiom it i provided  with
cheek ponehes, one on enely side of the mouth,
m which i gathers Foarl to be carred to its
hiilrn spores.

The long tail serves ag 2 halanwee. duriog Jts
exteaordinary lvaps: some of which in a mgk
el eover-a dstunee of abont ten Teet, 11

bw gecident one of thess annoals Joses s tail,
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whenever it jumps it i3 theaown into a senes of
somigrsaults, torntg helplkessly aver il over
tn:the air.

The jumping mice form a small growp of
speiiog pod geographic racds closely stmilar in
general appeirance,  Thex are the sole tepre-
sentatives 11 North America of the £1d Waorkd
jerhons dml are themaelven rﬂl_lrlllfﬂtr;i i.']-::lﬁ
where by a single fpecits pecurriog in the imie-
riot of Chini. The jerboa family contuns m
wikditlon many larger and enriously diverse spe-
cles disiriboted over a large part of As
Africa, and  southern Europe, Many ¥
Wikl jerboas are desert animaols, some of
them exact reproductions in shape atid color of
the kinguroo tats of arid regiome m the Wesi-
eim anid Sonthwestern States omd Mexico, al-
though they are in no way telited 1w those
antmisld, _

Jumping trice are distributed over miost of
the niorthern parts of North Awmarica from the
Attantic coost of Labrador 1o the Berng Sea
ervyst of Alasko, angl sonthwsrd g Noreth Cares
ling, MHneis, New Mexies, anld  Californm,
They are noctirrnal in habits anil {ive i or near
the fmrllrﬂ of forests, W thickets Ol weeds or
hrashwood, anid i meadiws adjoining wood
land areas or forest lo In prairie cotnery
ther oecupy belia of wowdy growth bondering
strearmn i oemgemal locafifms  they range
from sob level up o an altitode of Rome fedt
il ITHR e

For wimter homes they dig burrows tWo or
theee feet deep, i the Yower parts of which
they exeavate oval chambers and G them with
fine. grass sl other soft matertal to make a
warrin nest,  (Rlwer  ehaminrd l'.1|l|'rl1!I'1r.'t from
thear Tnirrows serve as storc-roomus Tor berries,
weeds, aml puts of voriois kmnds, ataong whach
beechmuts are a Eavoriie,

The nests oectmid as sammer | homes atre
placed in shallow borrows o few mehis Didow
the sirfice. of the ground, or they may be m
a hollivw tree, uniler a plece of hirk, in 2 denbe
mszock of grase or in other makeshift ahelter.
In these nests the ynoang, varying from two to
etight ‘i munher, are born at sarying times, be-
twoen May and Septembor, indicating the prib-
aldlity that tore then ane litter i prodiced
carh  seasauy,

When sudidenly startimd from Her nest the
femmle often Hees wwith severn] of the yomrreg
clingstig to her teats,  She runs swiftly through
the grass. and i hard proessed will ke o long
teap, sl eirrving the penidant voonme. 1t 1s
surpristng that such delieately formed animaks
can ptake g leap thlrhi:r grown places
wmild  apparently  land  safely, L'_-.Efcluﬂy when
catrving. thetr soppoe Tl tisbies if the
mother some of the young musi’ he jarrel
towme, bt when the alarm 1% over oo doubi
she returps fo Smed sl resese any it seay
e Imi=sIne .

In the northeasfern Stiates juiiiping 1wy are
ermmtionl Wabitamte  of  meadows,, They  are
vipually ar horne i the rocky meéadows of New
E“?hm!’ on the floder-ypangled borders of
rusling tront streame i the Slerrs Neviuda of
Catiforniz, and the hogey glades of suharctic
Mlasko,

54T

Ay first pequaintance. with them was made
pany yeats aeo, durme haying time, in north-
orm Sew York, Hiblden omder o bayeods, pes
the lnst forkfal was ramsesd ome of them was
often revelled, nond jis slartliog Teaps abwia
resulted i an exclting chase, whicl watally
erded In the escape of the siramge Yole hoast,

Unhke tnost of their =mall  felloows ol
aieudor el thichet, Jumping mice regularly
hibernate; occupying the nesta dear the bot-
tomz of the winter urrows. They psoally he-
carie fat on thee abunduncy of food at the eml
of summer, apd in September or Chaober, with
the appiroach of cool weather, enfer their won
ter anarters and sk imo the long, hilermat-
ing lethargy, Sometbnes two ol them are
found hibertiatihg in the wamiv nest o

During libernation they are coiled ap in
Tittle furry balls, the nose resting on the alwlo-
mer, the himl fect on each side of the hoal,
arnl the el woumd arodml the bsde. The
winter sleep wwually Insts nnbl sprons, ot oy
Lwr Lrcikien ot any tieie by ol weather,

Whwn hiternating the imiee appear colild amml
Bifeless, big 4fF one 1 carmed wlo o warm
bhonae ar even hebll o long thne 4 the eaplors
hamils @6 will alowly awaken amil sy beeime
ag lively as in summer. When returned to o
low trmperatmte, howeeer, iU s000 resunes fs
v sterhints reasatal sleep

THE SILKY POCKET MICE M"
nathus ‘Bavas wned its reliatives)

(For tlestration, see page 413)

Sofe, -=him fur, dlelicare coliring, and

veful form disbgemisl the silky pocket nmice
v ehers of thidr Eed, The family of
wiieh they are members comsists of rodents
peeuliar: bo Ametics bod doclodes many  other
species ol proker mive aml kangiron s, All
ure provided with little pouches on each sule
of the mouth for wathering aml chrrying fool.
hoye: proportionately long yails, aml himd fegs
gl fext more of less developed Tor jamping.
Cinly in the mosr romode wiy, however, Afe
they related to the jumpang mice of the jerhes
LAl '

The sitley pocket mice vary n airg From the
tiny vellow species prictured s the fempany-
me plate, which waizhs muech Teps fhan an
e, b foirms erbsi] ey lnrﬂr-r thin the
comnmion hotise monse, The fittle vellow poclet
mimze s one of the smallest mammaly n 1he
wersr bl gnd i additdon ts one OF the mesl beans
tiful of oo sl apecles. (Trs bright eyves amdd
the delicucy of its form and eolor, combined
with (the reudmeoss withe swhich, in most in-
stpnces i appeses tocboese a1 fear whei cangghi
amed pently Turmdled, eemaler 40 exiremely an-
truckivi,

s with the majority of other ke nmiboe,
the silky-haiped spevim e Fmited (o the more
nrfd parts of North Armerten, aml range Trand
the Great Plafns west of the Missizgipp - Val-
lew 10 thie enstern hane of the Cpseades, tn the
Sirrrn Nevadia, amd Tarthes simthward (o the
Pacitie comst, and Orote the Cangalban Ideder
o e Yoltey o Meamn,  Verteally; the mange
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Of these mice extends from sen leve] o ap
ehitwle of more than 7,000 feet,

As with the majority of our :{'I.tlf s,
little necurate informmation is available concern-
my their life Wiwory. They' are huibitants
mainly of desert regions, where they prefer (he
ireas-of kaody loam which produce an abun-
danee of scattered desert Vesetatiom, 'f'l:u:'jr are
noctumal and by ‘doy are seen omly when
driven from their nests,  Thelr rather shallow

bureows are mmde i soft soil, the sltuition:

varying a little with the spectes,  Some specivs
hurrow anly under the shelter of bushes or
uther vegetatlon : others otit in the hare groandd

Each hurrow commaonly las grounped inoa
wmall aren -sovern] entrance boles, which lenid
through timnels to the central passsgeway, the
nest, and the storage chambers, Usmlly there
is u litthe ‘mle of Joose dirt thrown oit vo: one
side of a hole, or am of holes may be ina
little momnd of ear he entrances ure wati-
ally stopped {rom within by loose earth, and if
A persst guiethy thrusts dn a short 9tick 50 as
o remove the enrthy plug and ket in the Jight
he 1wy wee the dirt smldenly fotrned o s
EJ.-;-:: m httle jets, as the occupant promptly

wks the door closed agsin, |

The voung, varying from fao to six in a
ltter, ars born in these Bitle dens in warm
nests of dried grassen, They have bees fonmnd
at gll tines between April and September, this
kit it appirent thit several litters are peo-
duced each soason, '

The sillcy, as well an the other kinds of des-
ert pocket mice, do not deink water, and, ns
has Deen shown 1;;.' experimentd, they may he
kept for montha in thorotghly, dey ssml and
fed oil drivd seals without any resulting dis-
comfort.  Through the lomg pressure of desert
chviratment they have developed the power
peodoce siffient water for their physiological
procestes by chomical ¢lhianges in the starch in
their food. which are effected In the dipestive
tract,

Hepresentatives of \his gronp of inice dre al-
mont everywhere inothe arid parts of their
range, anv in many sndy localities are ex-
rremely oimeremz and selive a3t night, as shown
by the multitude of litthe tracks in the dust at
stmrise each mortime.  Their prevence in the
denert 18 indicated also by the many Hitle coni-
cal pits hall an Inch or an inch deep, where
they have focated small seerds and dog them up:

They lie close m their hircrows during cold
or atormy weather, 'depending on thelr stores
for [ood, but are not known to It rnate, al-
though in the northern part of their Fange they
are ecnhined 1o thelr burrows for long perjol=.

At one of my cantps i the desert of Lower
California T fommd the silky and other pocket
mice excessively numerois and s shoer of
fnod that they swarmed ahomt wa at pight with
amaring lack of fewr, My experiences with
them are given in the accompanying accoun of
thie spipy pocket mice, '

sty and other pocket mice huive many
encmfes, among the worst of which are (he
handsome little - desort fox and the covote
Others which contimmally prew tpon them &k
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the badger, skmnk, and hobeat, as well as many
owls

THE SPINY POCKET MICE (Perog-
nathus hispidus and its relatives)

(For illwstration, see paie 413)

Mocket mice ard ivided tnto several niial
wronsps of spetics, all having certain charpciers
Moo, as o potnted beod, Tengthened ind
feet aml legs, and externul cheek pouches for
carrying fodid.  The spipy group contains nu-
meraps =pocies, the smuiivet 6f which is ahout
the slee of a howse mouse amd the larpest
rearly twace that sine

They are more slenderly buile (han the silley
spocies and have longer tails, with the hairs
Tfl’l-;:l:hfﬂrd slong the terminal half, thus giving
a whightly brushy o tuftéd appesrance, Ther
most striking chavicter i3 the distinetly coarser
hair with long scattered guard hatr, Hice small
Perutd s, l.'i.'h?:ﬁ congpicuoly avierlie the for on
the hinder parts urF':Iu- beuly aml frov which
the gomton name 138 derived, '

The disrritiotion of the spiny forms] althoaeh
neardy the sime as that af the slky ones, i a3
little mere restricted. Al belon i the aewd
or desert parts of the West and  Somhiwest,
from South Dakots amd mbldle Californts
wnithward to  Michosan, near 1he smithern
emd] of the Mexicnn tableland, and throughout
Linwer California,

sarive sproies inhabit the scattercd growth of
phimts i samdy areas, but they are more gence-
ally characteristic of “harder amd more rock-
strewn soil, rocly mesas, aml foothill slopes.
Theve a fow apecies muke horrows I open
grotnd, sometimes with a singhe hiske, but tioss
of them make their negts under rocks, v erev.
ieed, or in burrows sheliers] by soeh desert
twshes ny Covilles, Bursers, Ofpera, Careid him,
il mesiites,

In theso ahelters podket’ mice moke  [litile
mounds o few inches hivh amd tep o fiftecn
Inches across. The mounds’ have several en-
tranced on different shifed, one of which gen-
crally shows signs of reeeit pse, albough vy
day it &4 kept closed from within by loose earth
Fach of the muiv-emtranced Jdena is oecupied
by a single amimal, Early in the moming, be-
fore the wind fills them with dost, tny trails
are 1. be seen leading from theke dootwors
towird the nearest feeding grognds aiq all
abamat thedr hannts.

The spiny and the silley pocker nilce, aharing
much the same arid region, have the same fisod
platits zind JJ'H‘FH'!'EI‘]' wpon by fhe smmi eoe-
triess The food of these mior fonsists Mmainle
of sl séeils, incluiling  the wili FERCYETIFRA
glory, wild sunflowers, wild parsnips. and &
mltitude of others charactertstic of the vari
oais areas they oocupy,

Pocket mice are strictly noctirna] ap erepiis-
calar in hahits snd appear by dav only wihen
rlli-l:u'r_hmt. If the plugued entrance tn a e
row & openell however, it owill rohably lie
fnickly stoppieil np again from within iy the
atsovel Finselsalder
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The youmy, in ditters of from twe 1o olght,

arg Lora 4 jrregulsr times secording o the
latitile amd gonersl webther cotilittons, T

the sowth at least several hitters appear to he
horn epch wear, the yoing being poted abmesg
eviry manth,

When camping aleme for a fow dayvs in the
desert near San Tgnoacio, fn the nidddie of the
peninsula of Lowgr Califormia, 1 had -a enigoe
apprtinity 10 Joarn something of the peouliari-
ties of the various pocket mces  Thres specics
wore abwmdantly  represented, inelading both
the aithy and the sginy kinds. They guickly
learned thot good bumtimg coul! be fouml i
atnl bt the tents {or the Fieo prains  fnd
othier scattered food and prompily took advan-
thge of 1.

An soon e approaching darkmess began to

resiler ohjects Indimtinet, from ther birrows:
among the sorrounifiog ehes they swarmeid

it comp and were bany throoghont the night
mitmidely senrehing. the gronnd under the shil
ter et (v every peirticle of food, o order
i see thess iterestiing visitors 1o better nidvan-
tage | plived a eondle on o snall box in the
minldle of the tent.

Five or six mdividonls, r enting three
lﬂﬂ:ﬁﬂ. orftrn camre within the circle of light ar
the pame time. At hest all weore =hy andd when
| male any siedden movement would leap in
every ditection, like grasahoppers, and quickie
vamich, The smallest of the specim, a member
of the silky droup, wias the shyest of all and
remainetd tindd and reserved.

The two larger specics. representing hoth the
apiniy and the sifkey grouvps, were much more
el menl quickly beeame confiding and delight-
fully friendly. Their attention was promugtly
attracted 1o polled ppis which T acittered] on
the growstidd 0 a spot well lighted by the candle

_.Eltl{'n;g. nietly cloke by the hait where the
viditors congreented | snon had evidenee that
artbonie themselves these little beasts are ex-
wemcly pngnmetons. The first 1o reach the
Toml would Servely ehurge the next comer anl
alwavs try 1o leap u its lack, at the sime
mme alelivering o vicoms downwand kick with
iy strone hind feet. Oecasdonally the new-
civner wimlid  charge the ome already at the
Foad, '

When five ab six wore teviog to seenre $ole
msesaion of the small food pile there was
ively skirmpshing abom the promises; ns they

mltermately nitacked aml porsued one another
wrer the sand and among the hoxes and other
camp gear scattered abont.  Amasingly quidk
i munemments, they wonld leap now forwarnd,
nowy stidewtne, now stratght vp a feor or more
i the air, with nlmose equal eclerity : and the
direction of (helr movements when  attacked
was nften onexpectedl. When ronntng  abit
ot the level sand they: had o stendy, swiftly
ghding motion, which their trocks showed was
the result of 2 seres of Hitde junips.

Both the spiny and the yille ?‘-::LH mice hies
CAme S0 g the frst nght that when |
E}t wy himd on the grosnd palm up wth a

itthe rollod oats o i the pearest pocket monse
wonld fun ty it stop for an lostant by smell
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the tinger-tips, and then mount and sit qaietly
o the palm amd (il s cheek pouches,

Ar such thmes the mice showed no ynensis
nesE, oven when rimsed momoy hand o within
a few inchens of my eyves in order thay T miﬂ%:l:
olserve their movements more  closely, i
motinns of chetr front feet when putting food
imto the pomches woeee so rapid that it was jine-

sible fo follow theme The siowe was hell
wat ovar the food pile, amd the check ponches

woul] =sowly bat -mim‘f:t; swrll as they wrere

flled wotil they stond out Jike Fietle bldders
ol gach &le of the head.

Ax goon s they were full the mice becinme
tveasy booget awny ol wonbl rom frem one
sitde of my hand to the other peering down
the atwsmal dept] of three feef to the ground
without dating to Jeap, As soon as mv hand
wad lowered to the gronmd the momse darted
pwny tooearry the food to i3 ftare n the
bushes twenty to thirty yards away, quickly to
reinmn with empty pouches

The mice soon becsme so tame thig while
they were an my hand or on the gronnd 1
comld with one finger of the other hand stroke
genmtly the pops ﬂﬁhuir headls amd bicks und
cven pick them up by their tnils and sosyiemd
them head down, hen thes held they 1e-
mained motionless, thire tow front feet like
hittle elomed bands beld against thelr hressie
When lowered and rele sed they would imme.
dintely reswine the fillimg of their pooches as
though nething had happened | Severn] mhi-
viduals of the dozen or more which matde {ree
of the tent had Jost part of their tails, so that
Ilt!;;“ruuid Le readily -distinguished.

Choe of these httle bobitails was so gentle anid

eonfulme that T bechme much attzehed o L
It won cﬁunm't all manner of [wailar treats
ment, such as beitg picked up by oné oot or

by the tail, ar being tormed on its back,  With
this ennfidenee ciiine o sense of proprictorship
in the.good things here so sudidenty and myste-
riopisly plontifol, os was ghown by Jis attiude
townrd his fellows,

Again #nd agsin swwhen he was Alling  his
?ﬂurﬁﬂ: from o pile of rofled oatzs in my hind

jorwvered 1t i 4 gently sloping position within
tert o fifteen fnches of amdher minme gather-
g food on the gropod.  Thereupon the Tiktle
hobkail m oy hand, wottld Fhvarmithly leave the
tank of flling his povehes and withom hesats-
tinn Jeap dewn oo the bhock of the one an the
protd.  The, surprismd nnimal thus assailed
From et unexspeete] guaner always fled in

terror,

After a ahort pursnit the holdailed one wonld
corme, Futirding bk and instead of gidtng 1o the
equnlly. invitimg ptle of foorl om the groand
worlll reome strideht. to my hand and complete
him task, The industry of the little aniials
appoared o be tireless, as workmg swiftly they
made toip after top with poochlvads of fomd
tiv their stores mul quickly returned.  Chie nighe
T watched this strenmous work for-two hours
antil T retirel,

The abundance and boldress of pocket mice
aml kangarmo rats at s plice led me 1o be-
feve thae thire hinl heen a former shundance
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highly specmhized far a4
necuharle reatmicted mod
af life &8 the pockel. s
Pl T e IO &
atrongly smarked Tamily
the Geeomvidee, which in
chsiles vamioos genery gl
ity species, all  wvers
srpmths ia exiernal fori
It warving  from - the
qpee of a large mowse 1
g maszsively formed am
mal  equallimg o lorge
hitkee Faf it weenthi

Il."|'|II|--||I -'1||.||I'||||1r'.|:'_'.
are powerfolly  Tasilt - oo
thiclr s1ze, the hesd mtd
tromt half of the Tady
heineg extragrdinorily
mtscled to moet this de-
s of thitr mide of
lWfe. . The lirogil ki
head s gomed almost
rectly on the hixly, Th
eyes are small and haive
|||,- riealtwted vk gao
N gxpected from aninals
Bvipe vumilereropnd, T
cuirs are reduced o Tiegh
Heshy t9ms  whoot  the
opsenimes, and dhe sl
nnkevl )l i peeoviided
with nerves, whinell ren
dber it uxeful 48 an o
of tnpch.

The I.I'ulI|1 |:|||:|| AT
hedied, oottt chisels,
il om elch srde of the
rcieatly 28 o Lurge pocked
i the skin nsed for gath
e and carrving {odul
L 1 .I'||| :-|..r:I:. | e T

long claws, which, when
fol Dedng wsed o due o
YOUNG EED SUTIRRELS AND THEIR NEST handle sarth, are donliled

- . umder, aganst the soles
L hese ertle [90tlE chatss wers fotimd onrls o e i Fip o opepe - i
' e Ny d cnmily at rest in FMEAL 1IN nf the et 5o that the

i fnne Fhey wore rotted ot however, long encueh b hive ther |"-'|||||'- walks oo the lael
poriTaits taen.  Shoetlort wis made o dndinde the mother, Wt S8 e wineh 22 the ant-

J':l.l" .-_--_|= L ||_ !-- il I.JII.I-.- '.':l.II“._.Il 1t

withoit surcess (o (g 454 cater walks om s Toldml
2 liws
of their fond bere, resslinge 10 o Targe incraase Peculiar o North Ameriea: powcket gophers
m the rodent pogoditeen, botothat b wis thell  oveapy 2 great ared extemling foom Minois,
hedoming scarce throvpl n Failare of it o Floarmda aind the Ouall of Mexies 10 the Pacdie
renew’ the feed! harvest. The mvarmahle o copst andd Trom the platns of the Saskatchowan,
e such cased i for the suall rodesis 1 i|| ".Iul.' -.||||I- D |||||'|'||I|."'| tor Platiama [ it ved
|ll.:ll.!l.'l'| ol s s gl fran fie I predliced] T 133 i nilse wiblite Flyes |:':_|| ¢ fbenicls TR a5
tarmme until they become rmoree, whepe prey level tov omber-line, w1 alwrnce Tunoo feet om
oanly ey exibent in preay smbiers: B 3 | sume. of INE: high veleinnen . of Headeo. . The
One of  MNatire s proecises wheteby {he diieeet Famuly sititns s grebtest development 0 the
it the overwheliming incrense of any species 1§ womderfol region of plains aml volesnnes Hoing
redematicilly g vt -|r"'“|. ||:' ""‘: il | '|I'| ¢t Ehee IIl:l W Tl |.;|||I

THE POCKET GOPHERS (Geomys bur- In the United States these antimilde are hest

parias snd its relatives) known - B8 “pophers,” but in'the range thes
P L \ mpy e thy  Soufhepsietrn States they ar
[ s A flinm, e s i [ 2] r e
: PEUE called “salamamders” amnd in Mexicor are wndels
With the éxceptiiom of the meles o pther ex=  Epoiwvn an "tusak”™ As a nile they Tremqoemt

i i i
!I BEERN _|I 14 1 (A R 1 J:311L :I|I|||||||_.I - i1 'rlll' - & Aarras, Il:-' i 1 |||“I _I'.I * At H ke
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::EH of forests From among the palims aml
er irees of the tropical lowlands o the
1.r:l:ik3ni Enes, and Sird on the moaniais sides,

All members of the family Hyve whally wi-
dergrannd, in manybranched Forivonal -
nelf. which they wre continmally extending i
w_lluﬁnl anel erratie courses alwet i Tanta,
Ahe tmnnels are from two  to abont  fiye
thiches in diimeter, wecording to the slze af the
nrimal, il while usoally Yoss than six fnehes
below the surfuce, the approaches 1o the nest
amd storage chambers simetimes drip abeaptly
two or three feet below the regular working
tunnels 10 the level of the lving yuartere Ar
mtersals alumg the tunnels slion sade liranches
are wapld ws spndtaty  comvenienies, thus e
ihog the occupant 1o keep the main passsse-
wars it 2 hahitalle condition,

The eowrses of the mulergrowml workings
are rofighly mdicatod on the surface by series
of piles of loose earth brought up througl
short  slde pussiges s the tmnnels are ex-
terded.  These Tinde miners” dumps of earth
vary with the sire of the arimal, somaetimes
contining . more than two bushels, The out-
lets of the passages leadimg to the sorface are

it plageod with Tooss cnrthe. Whed  thise
nrttrpls wre nmoerous the grenind ds thickly
dotted it all directioms with varth piles, and
the caving consed by the network of tubnels
just below the surfice remders walking diffi-
el The perpetwal indosiry, of these roident
mners ontelasses thig of the proverhin] beaver,

Gophers are listh diaenal gl soetwrnal, the
stliiomn of thedr wnels seorcely, varsing excoepr
when ono of the outlers is fenipporasily oprogs),
They sre averse to lght, amd if the plug to 4
Treshly e opening s removed the ohseryer
iy oo octeh a glimpse of the owner as he
sudidlenly tmnats his bead into view for 8 mo-
menit be fore dagain pligging the door with carth.

Cophers dig their tunnels by using their teeth
il the steonge claw's o the front Teet.  The
fosvse carth s2 patshed along the tunnel by (e
head, the palms of the front fect, and the
reenst in ftthe ey mevements onil it s
epected on the sorface domp

Ohwing o thor poor sight, heivy bodies.: s
short legs, gophors are chunsy and deliberite

thewr movvments and pecalinrly helpless in
the aper. Apperently appreciatiog: ths: they
rarcly venture from thetr onderground shelier
I'?r tay except when in grain fields or similar

whering  vegetatiom, Here they  somictinies
i aut bwe or theee Teel fo cut Jdown o sucen-
lennt stalle mond drag it hastily within the emtrance
of the tunnel, whete o 78 eat into short sections
ard placed In the cheek pouches §f 1o e oeed
#s Tood or left on the dwnp if the object of
the cutting i3 finally to secore the seeds or
héead of ripening gram.

During the mating scason in spring pocket
gophers run abonit clumzily from ane horrow
b dhiother dned mihy Gften Le seen on the sor-
face hy the Rglt of the sising s Most of
their shorr tripe phove groumd are wade of
ight, ‘when they seinetimes swarm oot and
watiler over a limvited territory.  Their night
wianderings are ];rn-.-q_-d it Cahiormia by the
many bodiea whdeh the morniog Heht often se-

vacious kinds of ha
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veals i the sticky erade ol oo newly ofled
rols which the wophers Have tried to cross.

Frenmm aoite b seven vl are borm o a litter,
Dt whe'tlier there s more than one Hiter in &
seusop o ot i oo, Tl wipne when
siliwrnt: il grown migrate v anoecapied eromml
s limaes o o fwn homdred yaeds Trom the
home liwcatirm il moke timneks of thwir own,

The foml of pocker gophers ehosists maminls
of  tilwrs, Il and other roots, incelnding
many of g more woody iiler. Whole fows of
pidaties or other rout crops are dleansid ap by
the extenshon of topiéls aloog them,  Sorme-
s the aoimals follow o raw of froi eees,
cutting the roots and kKlling tree after tree, L
gram amnil alfalfa hehds they are great pests, and
n derigsted  commtry helr burrows in ditels
lianks nilpn canse disastrous brepks,

The big tropdeal spectes sometimies oxist in
such mimbers a8 yo rendeor soeeeszful agricul-
e very  difficult.  Sugar-cane  planters i
FLUTH lilirts al Mexion and Central Amerion are
enmpelled o wage unromitbng war on them o
avold ruin, T Konow of an instance on a plan-
tation 0 Yera, Crax in which thonsands were
kthed during o single season withimt stopping
the damage trom these pesis, which swarmiied in
froms the aljacent sren.

The large ¢xterml cheek poiches of pockat

guphera are userl solely for gathering stel food
supplics as gecds, small holbs, and sections of
elible roots or plam stoms ol transporting
them Lo worage chambers Jocated along the
siles, of the tunnels Food is plaeed I the
Elﬂlli:hd.'l'l: by odefr sdewise movemicnts of the
ront fedt usid Tike homls, and so gquck sre
they that the momions of the feer can searcely
be detected  The pockets are emptivd by plac-
e the front feet on the bock ends of the
pernches amd pushing (orward, thos forcing out
the coments. Tn pher tomnels gophers Fum
:I_IJI.-I.IH.H'FII"LE und forward with oliost ;quq_l Facil-
ity, the sensitive nakad tall wrving to omde
thine hackward moveiven,

Pocket gophers pre stupid  solitary Hile
eststs, with sorly dispositions, and Hght vi-
FSTR 51{ whin t‘nlp_t_tlh:jl ar hreaglit 1o hay, s
dttitode toward the world i jostified by Lhe
hosy ol envmiies ever rewdy o destroy them.
Among their more sctive tﬁ!rt-i are snakes wmil
wonsels, which FIIJHI.H: thery tritis theie tomnels -
and badsters, which dig them one of their rin-
WIViL

They are also persistently. hpnted day aml
niht ﬁr foxes amd coyotes.  Moreovir, by duy
s watch {or them to ap-
pear at the entrances of thelr dens, aml b
might the owls, ever alert, caiptire mamy,

When one gopher intrudes intd the tunnel of

another the owner at abee bercely atncks bt

T swne places 1 have seen Mexicans tuke sil-
vantage of this characteristie pugnacity by fant-
ctung the end of a lung string about the body
of o eaptured gopher amd then torning i into
an occupid tusnel, through a recently mude
opening.  The Owner. scenting the Intruder,
warttlel smmediately attack hit, the combatynts
Incking: their great iocinprs inoa bulldeg g,

he moveinents o the string wonld gve nios
biee of the enconter, apd by pulling v om



400

steidily Desth animals conild be drawn forth tinel
the eprageld awner of the Tirmow dispatchnl
In this manoee | bave known an Todign: fo
cately wore than 2 sdooen gophers i a fow
hours, :

Pockel guphers are sctive throoghou the
wittir ¢ven uy the enlidest parts of their mingr,
bt in mony ploces mint rely largely on food
acermmwlated o their storege chambers.

Melting st o the mouatalis and in the
worth reveals the remains of many tunnels
ride  threough 1 almg the anrface of the
protml, These snow trnnels pre often Allod
{or J.||-11g atanees with loose airth hitooght up
frimm anderpround, aml after the soow diap-
prars f apiring e curions  branching earth
formes  left, wmiling  ssakehibe - throagh the
riciidows, dre a greal porele to (hoke who do
i know their aricin,

In a state of neture pocket gophers are omn-
sty Bringing the suhsoi] o the surface wm
Iqm'j.-}n].: hpmus,  Uhver an enosthons aces the
exist we osnch countless thousamds thar thelr
worlk, Tike timt of angleworms, i often of the
mosy  beneficial character, (O hare  dlopes,
hinwever, theirr work s highly injutjons, ag it
greatly incredses eonsion of the fertile surinee
soi] anil thma bas s divedt mlluence in chang-
tg world contanri ;

When civilized man arrives in their hoonts
and ppsets npatursl combitions with coltivated
crogn the new' food supply stimulates an in-
croape in the sonhied population and (heir ac-
tivities immetdhately berome exeesshely de-
stroctive. and necessitate unremitting warfare
apninst them,

THE KANGAROO RATS (Dipodomys
spectabilis and its relatives)

{ For illudtration, aee poge 41613

The desert reglom of western North Amer-
ica have edeveloped several peeuliae typee of
mammals, and among them are pooe hand.
somer or more interesting than the kangaroo
raie.  These rovlents, despite thele name, are
neither kangaroos nor rats, bot are oear mola-
tiven of the pockel mice, which shure ther
desert himunts,

ANl are charpcterized by a kangarvo - like
foormy, Including small fore legy and feel. 10
himd legs and feet for jumpmg, and a tail
longer than the hody to servie as a balance
In addition, they have latge, prominent eves and
are provided with skin pouches on each side
of the mouth for wse in holding food 1o be
chrried totheir store chamberi.

The color patiern. like the form, of the kan-
garoo rats i practically unifocm throughott
the group.  Both are well shown in the atoom-
anving plate of [ipodemys. shectafriin, the
argest and most strongly murked species. Tts
total length s from 12 o 14 inches: most of
the othér apecies are much smaller.

Kangaroo rats of many apecies are distrit-
uted over most of the arld and semmrid e
pions of the United States aml Mexico, from
Nebrpska, Oklaboma, amnd the Gulf Coast of
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Texan west to thie Pacifie eoast, and from Moo
turs antl Washingtin southward to the Valfley
of Mexieo andd thronghout Lower Californa,
Thev are exprecially numenois i the soothwisst -
ern deserts, whire they jiee the oddest sl st
plcturesgue of animals. :

Althoogh they have no near relatives m the
Ol World, some of the Adrican snd Asintic
jertoas are exteroally almost perfect replicas
of the langaron rats in every detail of form,
cular, ani endor pattern, even 1o the ol moack-
ings.  This extradcdinary TRencss in - appear
ance of two widely svpacated anel wnreluled
antmals is male donlly significam by the foct
that both live mo deseris aml’ have stmlar
hialsits.

Fecilarly desert animals, kangaroo tata Huve
like the pocket mice, without drnking, but ob-
taim the tecessary water through their digestive
progesees, They are most nomeroas in sand
arens, amd there the carth is sometimes so rid-
divd Iy their barrows gs to Tetuder horschack
riding difficult.

Kangaron rate are pocturnal and always live
i burrows dog by themselyes,  As o rule they
prefer: soft or sy groand, but soine species
ocetpy arcas where the earth is hard and rocky,
The burrows aof some gpecien have only one or
twa entrapces with o smill amoomt of earth
throwm out, but others moke Hitle mounds with
weveri] openings, entering dsually oearly on a
level wr at a shght hwcline lese oputiings
are nearly alweys conspicuous, and while {re-
quently near bushes, no effort appears ever 1
e smscde to coneen] them, amd a little trail often
leads away through the woft earth,

The hn-gR: Dipudamzis apretalitis, which fives
mainly dn New Mexico and Arrom, cotstrocts
the most natable of all the dwelling places of
these anirmala, Trom it ondergroom] worlangs
it throws wp large moumds of earth, which
gradially ferease in sizre with the length of
time . they, ure odcupiod ontil they are some-
tites more than 3 feet hagh and 15 feet or
more tn diameter.  Froen theee to a dosen Twir-
cwes ertter these monnds, osumlly ot the sarfuce
level of the ground, but some are on the slo
of the momind.  The mounds, usually located i
open yroand, with their round entrance holes
Lrevm Ji‘nur to five inches o diameter, sre éx-
tremely comspicimotts. .

Althowph generally seattered at varying dis-
mrwres Trom one another, the my § are sormes
times prouped 0 oolonies,  Well-war, trails
three or four inches broad lesd away Trem jhe
eplrances, some to other moomls showing
neighhorly interconrse anid others far away (o
the fealing groomds. sometimes 200 or 3o
vards distant. One of the openings a1 the sde
nf the mound is wmally the main entrance, and
b day thin is ordinerily kept stopped with
fresh earth. Within the mound and farther
ander gromund are dug 8 series of rmmifviog
pamsipes, among which are locited roomy nest
chambers und store-rooms for food.

Katgaron tats are nof Enown e hibermate
m any part of thelr range.  They Ty up Tood
{or riry purposes ol least and do oot
abroad 0 stormy o cold weather. The nort
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ern specics andd those an the coltder mountain
wlopeey st make la siorre dgainst the win-
ter needs.  Thewr food connists mainly of seos,
lemves of sevieral plants, amd of litile plants just
appearing above grounmd,  Tiny coctos plant=
mml the saline Heshy leuves of Noereolboing are
woften among the hmds gathiered for fosl,

The big FVipodomes specralilis appears to be
maire social than most of s kind, s several
may e citeht in & single mwvamd| aml, as al-
respdy spid, wellsworn tritls Tewd from mouamd
tor meoend., A little noise modo just outside one
of 1hese mounds usoally brings a regly ar chal-
lemge im the form of o low drimming or thnd-
g noide. no doolit made by the animal rap-s
Wiy striking the groume with its hind feet like
aoralibier o wond 1, _

When camght they at first strugele to vsoape,
bist, like a ralibit, do mot offer to bite, and soon
lecgime  piet. hey have from twh 1o six
{:'mm:. wliich may be born ot any  Sedsiom,
Nothing ap jedrs try be knowin esncerning the
number of licters in a' year.

When in camp ot Ban lgraclo, in the middle
of the desert peninsula of Lawer Call fornia, |
hued an pnpsnal opporfonity oo learn semething
of the halilts of one of the smallér apedos of
Eangaroo rif abondant there. The moon was
at its full, and in the clear desert air its radi-
anee rendered] objects near at hand alomiont a4
chatinet as by dn“}'. Scatterdd gravmw of rlee
and] fragments of food on the groumd abom
the cork tent attracted many kknngaroo fats ond
pocket e

Pruring severad nights 1 passed hours warch-
ing &t clise range the habits of these utions
antmle.  As | st qiietly on & omiess hox in
their midst both the kangaroo rats amd rhe
mnce Would forage all about with swife ghidive
movements, repeatedly runming aeross my bare
feer,  Any sumlden movement startlid them anil
all would dart away for a mosment, hat qulckdy
e il

Although the kangaroo rats did not become
no fenriese and friendly as the pocket mbee,
they wete so intent an the food thut at times
L had wo difficulty i reaching slowly down and
cloning my hamd over their boeke. 1 i this
dogens 'of Hmes, and alter @ slight stropele
they always became quiet until agan placed vm
Ihe grouml, when they at onee resewed their
search for food as though ne mterraption had
necnrred.

Ume might, to okscrve (hem Detter, 1 spilled
a small heap of rice on the samnd detween my
eet.  Wathin two or theee momtes half o dm{'-n_
kangarao rats had discovered it hnd were bua=—
tly at work Hlling their cheek pouches with (he
priatts and carrving ‘themy awny (o their store
chambers, _

While accupied in thin rivalry for food they
became durprisingly pugnacioos. 1§ ooe was
wirking ot the rce pile and ancther fa8t OFf a
pocket mouse approgiched, @ mmediately dard-
ed at the dintroder and drove it away; The
mvde of atthck was (o rme=h at an inteoader Gnd,
leaping upon its hack, give a vigorous down-
warnd kick with its wrong hind feet, Ohnice ]
w4 pocket modse kicked o this wav. T
‘was knecked over and for o minile or more
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aftorwands ran about in an erratie ermrse,
siucaking lowdly as though in much pain
sometimes the pursuit of one kangaroo
by another comtinund for twenty ypeds o more
Hy the tme the puruoer retorned  another
woulld be at the vice pile aml it wonld imnse-
dintely dash at the wictor of the former fray
andl drive him away. In this way there was o
coistant suceesalon of anu|.~uin:?|ii-r-mh.llu.
Stmmetimes an imttader, bolder than the oth-
ers, would rm anly two or three vards and
then smldenly torn and face the pursper, sit-
bR up on itg hind Teet ke a linde kangaroo,
The pursuer at ooee asomed the same nearly
upright position, with its fore feet close o its
hrdast,  Doth would then began 1o hop, alvm
widchimg for an opeming.  Suddenly one would
feap at the other, striking with its ki et
r:nrlhr ke a game cock. When the kick
landed fairly on the apponvat there was  oin-
tinct ittle thump wml the victim rolled over on
the grownd.  After receiving: two or iliree
Wicks the weaker of the edmbatants would run
awny,
_ The thump masde by the kick when they were
tghting solved the mystery which had covered
this sond heard repeatedly duripg: my nighits
wt this camp, The morning Tight revealed a
mehitode of little parred tracks made by the
comhatanis in these batiles, Such Irm'{: i
the sund have heen refereed to as the “fairy
daness” af these beautifal Httle anmmals. but

the truth revealed proves them to be roally
“war dances."

THE BANDED LEMMING (Dicrostonyx
nelsond and its relatives)

(For tlugtration, sce Mage £ir)

Banded Jommings are unigue among the
miouge tbe dn their change from the rofous
broen, or gray summer coat 1o pure white iy
winter.  With the asgumption of the white
winter fur a thick, hrny, padlike growth de-
velops on the nnderside of the two middle
claws of the from feet, which s molted in
apring when the winter cont @8 st For an
amimal liding in the Tar North the nseiulness
of a white eoat in winter b eviden L, bt ma goad
reisot b6 apparenat for these corions. claw-pads

The sumrier coat varies remarkably in eolor
and eolor pattern, and many of the lémmings
m their begutiful shades of chestnut, Dirrwrs,
or gravs are very handsome. Ther are more
beavily proportioned then Geld mice and the
very lomg Bufly fur, which comjiletely conceals
the ridimentary ecars-and tail, temls to exag-
gerate their s,

The landed lemmings form g stromgly
marked group, containing o number of species
mhabiticg  circumpolar regions  [n North
Amrerica ﬂlt? accur nerrly everywhere iy the
aretse il suleiretfe parts, ncleding Greenland,
modl of northern Conada, mcluding the Aretie
tslands, dnd a large part of Alaska, fneluding
sorrie of the Aleutan Islands

They tange az far nocthward 33 vegetation
affords them a proper food supply and have
teen well known to many of the éxplorers of
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thowe. siern northern wilids, . Toothe southword
My extemd int the sabarctie northern. for-
eals, whcre they wdally keep to thie (e har-
PO BNcas,

Mot rmoch s knivwn of thetr e hestiirfes on
this comtinent, They are mainly soctornal wmd
live in burrows {from two 10 three Toet long,
-rnrhﬂ'!: with 4 nest chamber foor or five fhebes
iey (lhaprikter, warmly ol with grass aml s,
Near the nest there i wsmilly a branch burrow
A Tom ar moee long which s sl for smanitary
pitrposes and as @ place of refoge when 1l
muain harrow 2 invaded,

[ the nests during enrly swmmer Titters gin-
erally containing ulsit three souny are hroughe
forth,  Oedinarily the barrows open - in dnshils
tered ploces, it in wooded reghins mav be
under a log ot beneath a liesh or the mots of
u trec. Hl:‘- rurrwayy lemd out inmn the bur-
rows 08 s custoomary with many of thelr rels-
tives. They sre actrve throughout the winier,
moaking many tunnely along the surfoce of the
gronmi! uider the anow. which are revealed
wlien it melis in spring.

Thepe surface timnels  are theie {oraging
roads, safe from most of the herce storms
wiitch rage overliesd, At tmes, howeser, the
anowy shelier 48 hlown awar or some mber
cigse brings the lemmibngs 1o the surface, where
they Wender amlessly alinnt, =on to e cap-
wred by someo enemy or f0 perish from the
colil. A% their Infcoqoent appearance om 1op
ol the snow 5 wsally during storms, the
Adpskan  Eshimos have a legeml that these
white |rI1'III!I:IrI]:|"I'i live fn the Bind alove the Staes
and detcend in a spiral course o the carth
during pnowslorms,

Alliough bandod bemmings never become se
extranrlinanly numerouns over groal aremns a8
the brown =pecien, they begome very abvmdant
mt times in the harren groumls of Canada amd
the Arctic fslamls amd mugrate from one part
of thetr fange (o another, . The best abserva-
thon in regard 1o this wos mode by Bae o Joo
at the mowth «f the Coppertiime Hiver., On
the west bank of the fver osorth of the Arcetic
Circle be encoumered thotmamls of them speed-
e northiward,

The ice on same of the smaller stredms had
broken up and he was amused 1 see the Tinle
animals running back and forth along the banks
lonkang for g =moath place in the stream, indi-
citing o slow voreemi, where they could swim
across. Having fourdd such 3 plice, thes at
once tamped moand =wam gquickly to the oppo-
eite side, where they chmbed out and, otter
shukimy thempelves Tike s, continged their
jfmtlr an though nothi szl happened.

During the years 1 lived in northern Alasks
the advent of wintor was marked by invasion
of the storchouses by miny brown lemmings
and ether mice, bt banded lemmings rarely
appeared. When occasionally caplured alive,
the okl onés frught viclously, byt the voung
were gentle and guickly berame tame and ine
tetesting pets.  Their aldny were highly priged
Iy the 'lintle Fskimo girls to make garments
and robes fer therr walros ivory dolls

THE NATIONAL GEOGRAPHIC MAGAZINE

THE BROWN LEMMING (Lemmus
alascensin il its relatives)

(Far Hlisfratam, sor page 417)

Fow zmall maymmmds are =0 well konwn in
Enr morthern lands ws the Lrown lemmitg s
They form a small group of species having a
Lr&w weral redvinblince Lo some 6F e ekl

ronm u.rhh,l:. however, they may at once
llnr dmmaurlhed their inch hr:m JEF PEOpr=
Hong, extremely iE:th tals dnd the remarkable
lepgth of the hair on thele hacks aml romps.

They inhabit most 'of the arctio and subarche
s ui Both Old amd New Warlds. In Narth
America they are known from the northern-
most lands, beyonl 837 north latitude, 10 the
soothern eml of Hudson Eay, and throughout
muset of perthern Canadad and all of Alaska,
incloding the wlands of Bering Sea,

The extrzardinary migritions of these lem-
miigs have attriied] artention far back in the
earky I'.|1HI|:: rof northern  BEurpope. At inter-
vils, lhrrm favorable conditions, they become
superalmndant over a large area, amd then a
sudiden resistless desire 1o negrate in a certsin
divoction appears to sefee the entine Jemming
T:ﬂlrulurhm_ The Tittle besats atart in a swarm-
g horde, =ymetimes containing millions, and
traverse the dountry,

I'm their travels they t‘['?um melifferent 1o all
oharacles and with do and nnwavering pers
sistence swim the stromms and Inkes encouns
lered an their way, Stmlar thigrations hiave
been' cibscrved at various points in Arotie
America, several of themy in Alaska, where the
letmings ahomimd on the open, fumlras,

These migrations’ sometimes continue  for
more than one season. the smimmals melnwhile
leing Killed in coontless pnumbées by didease,
by wocident in feld and Boodl, s, in addition,
through the heavy tall tuken from their nume-
ers by their winged and four-foated  focs,
which alwayn gather in numbers to acdompany
them.

The m?m:t:um sometfmes wear out through
the diminution  in asumbera, and  sometimes
when they rench the sea, as in Norwav, they
ate said 1o enter the water and swim affshore
until they perish. Whet one of these swatins
of roddents passes through a Tarming disteict it
cleans tp the crops aml other surisce vegeta-
pom like & visiiaton of locusts,

These lemmings do oot hibernute, bit, active
thrdpighodit  the - severest winters, are abrogd
aimost equally hy day and by might. “Their
[itraws coonsist  of ding tunnels often
meany -Lranched aml with mere than one open-
e, A dry bed of peat or & donse growih of
moss 18 often prereed by a oetwork of thenmo
Well-lefined rinways often lead pway from
the burrows or irom the entrance of one hur-
raw to that of another.

Thelr tonnels man everywhere. amnder  the
spow, with occasionn] pumgﬁu leadimg o the
surfact. When fierce ghles blow away the
AMOW OF & winter tain melts i many |emriings
loae touch with their burpows g wamider
about wntil they perish from cold or are caught
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by scome ‘encmy. Thri; are sometimes Fouml
several miles from shores where: they have
straved om on the ses ice

I winter in the fur countries, in eompany
with fiehl mice, they myvade storehouics and
habitations m ur..rui{ of Food. Among their
enemies ire ravens and all serthers hawks anil
owls, as well as foxes, wrasels, Iynxes besirs,
and ather heasts of prey of Wl degrec

Within theat andergroumd tannels and often
tn denwe vegétution on the surface letmmings
make warmly linod nests of grads ond moss
which thelr yoong, from two woeeht in mmm.
ber, are borm. The FUNE  afrpeal af Yarying
tmes, thus indicating: several hifters eich veuar,

When taken alive, the old unes are horee god
eptrageous, grovwling and fighting savagd |y but
several hali-grown young brovgit me during
my residence in. Aliska proved w be most
amusimg anil inofessive ittle ereatares. From

firnt they permiutted we o handle then
‘without offering to bite and showed no slons
of fear.

They were kept v a deep tin box, from
which they made continnal effoets 1o eschpe.
When | exteniled one finger nesr the bottom
of the box they would wtand erec: om their
hind feet and rewch up toward it, waing their
{orepaws like little bands. 1F my fineer was
lowered sufficiently they would ril;‘m‘h np Mty
my hund and thetice o iy shoulder, shiwipg
oo wign of haste, bt pieh enriosity, cottinn-
ally smiffing with their noses and peering at
cvurything with theit hright bexdlike eves,

They weree ciitiotsly expert in walking on
their hind feet, holding the body i an upright
positiom and taking short stepn. 11T anything
was held just aut of resch above their heails,
as the point of my finger, they would continue
tmoan oroct positicn far a0 considerable time
At such times lhl_:zu wiald reack up with thelr
front paws and often spring up on therr hind
fect for ball an inch above the faor trying to
toach it When eating they sat apright o
their baunches, Jike Hittle marmots, and held
the foid m thar front paws,

THE COMMON FIELD HQ_I]'E'E. oR
MEADOW MOUSE (Microtus penn-
sylvanicus and 1y relativez)

(For illuriraiion, see poge gio)

The Prennsyhvania meadow moste is o wmall
specied ahont as Jong in body @x the Boase
maouse, but muoch more beavily proportioned
lex bk 1s rounded, the eyes small and beod-
liee, Ihn Feges amd il are short, dnd (he eom-
parabively coarse fur i8 a0 long thag it almost
cotcealy the abort, romnded ears.

It 7= a typical representativie of a_groop of
sl mammals commmonly Enewn as field mpce,
or “tear mice.” which melodes oogreeat nom-
her of snecics closedy similar in goner] appear-
anee, but varying mueli in size. To Fngland
they are ternms] woles, dnd large spoctes living
abwrit the water i England and neorthern
LEurope nre hnown ps "water rote™

Ficld muee are cirenmpolar e distreibation

and abemind from the Arctic barrens, beyoad
the bt of trees; to somthers Eomopo and the
Himuluy.:i in the O Weorld, and to the south-
¢rn Undited Stales and along high mountains
through Mexioo and Guutemals, in Central
:'h'tlgti'l:l_ They T i puel parts of e
United States except i some of the bovter and
more ari] seerioms

As o rale field mice prefer low-lying fertile
b, 2 iﬂﬂ}' mendows, ot the banks of
streams, the rank growths of swarnips and
mizrshes, the borders of damp eoodlomls, e
drassy plices on Ardte pmwlras, or the dwarfed
vegotaiion of glacial slopes aml valloys above
tunber-line an high mountaine Fornish. hormes
for one species ar aniothiey,

Two, and even threo, species of Held mice ire
sometimes found in the wathe locality, but cach
kind wapslls ecenples & sitwation differing in
somme way  from that chosen by the others
Bamie Gocupy  comparatively drey groond g
vthers, bke the Eurogean water rat, Hve in
marshes and are almoot o= aquatic as the mesk-
rut Most species living alwout the waler yre
expert it diving and in swinmbnge even amlor
witler. Im streame inhebited by large  trom
they are aften caoght and eaten by the Ssh,

- Ahe préssnce of field milce s oearly always
tndicated by smoothly worn little ropds or s1in-
ways wbhout an wncly nowhdth, which Torm a
retwork gmong the vesetution i their Baunte
These runwass lend awoy from the entrances

of their Ireoses iind wind through the vegeta.
Bon 1o their Tes

g oprpimds. They are kept
clean and free from straws and other small
obstroction, so thiat the owners when alacmed
iy ratt switly 1o thie shelter of thelr rrows,
Fully eomscions of thelr helplessness, meadow
milce aro as vagtions as the necessities of exist.
enee will permie,

Their hiirrows are often i the midsy of
wtassy meadowi, a8 well a8 unider the shelter
of ligs, pocks, tussncks of grass, o rols of
trees, and lead to undergronn] chambers filled
with tarwe nesta of dey grass, which shelier the
vwhner in winter oo often in sunmes,  The
siimner neste in many  places, especially in
damp mewdows or marshes, are made in littde
hollows it the # e or in tuasocks of grasa.
In these nests several htters containing {rom
four b eleven voung: are o each year.

It In rately that nn observer i3 Leated where
he can stody the every-day bives of little ani
mals like the mendow, mice and at the same
timie gu on with his regnlar occoption. At
ote of miy montafn comps o Mexico T for-
tnately pritched my tent on 8 phitch of Bwn.
like grassin front of the niins uf an abuiponed
b Rimways of field mice formed o network
everrwhere in the surrounding growth of grass
and wemnls,

For beviirs at a time as T worked quietly in
the temt the many noee, anccnsslons of my
presenoe. came silently wlong thelr Hitle rouds
throtgh the tall vegetsition to the border of the
short grass.  Tust within the shelter of the tall
privwth they would epch vime stop and eemsain
watch fufly fmmoviible for 3 half minote, and
then, if evervthing was qmiet, make 6 swift run
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twity or threk fdéet o the o
Tittle grrass blade and dash back to the shelbered
voail.  There thoey would sis wp saairrelsliki
hohling the grass blades io gheir forepaws an
ety themn capidly, or wonld® sianetiooes. carey
the food hack 1o the hirrows

Oecasionally as the mice iarted juto the open
| made a sltght squeaking wndl perlinges
twe or three in fght at the thne woluld in-
eturtly torn and dakh beck o the viehered
rond, sometimes noy reappeacing for o long
thiies, . Agadn and agaln | daw them oose wilo
the open for food, and hefore securing it sittl=
denly scompor bick oo pube withoot apgiorent
caune for alarm F

Efernal vigilmee v the only defense such
animals have, and despite their waichinlicss
myriids of them are devonrel didly by a large
uwmber of rapoooos laeds amd mamemals, e
clodimg even: smch huge beasts us the  goeont
Alpsksn brown and gricely hears, which dig
them from their: biirrows on gragay northern
mounigin siles

Despite thedr munseroas matural enenres Geld
mice #nk =0 peolifie they continue amomg the
moat desieactive of ricviltimal pesis.  Th
are w0 obpeiry anid ﬁq darmage by @ single
mGHED afrpoirs B ansigniboeant, that i Hiren
p knowledge of thelr habits, their wide distri-
bithon, sl thedr enormons mumbers W appire-
cimie whot n scrioas drain they are on the
Farmer's moome, even when o thelr wormal
b T S -

Tn wiimmmer. they feed on growing gross,
lover, alfala, amd  griin. seeds. hufle. root
roprs. ) garden vegetabiles, o fall they con-
gregute under shiocks to feed on the: grain, anil
i winter often do eoormous ingury to yanng
ar even well-grown froil amd other teevs b
gnawing off tw bark on the base of the trun

andl roots, sortietimes in this way destroving

=rmtire orchards aml nmurseries,

(e Epevies L:|:|| Californm l'll'itll'ij& larme
quantities ol ramins deviog m the field by
mying them off to aome shelter, where t'.u.'i( cub
sut the seeds andd leave the rest of the fruit. ]
haye seen hall o pound of mizins umier 4 piece
i Wil the resnlt of the tight®s work of o
sAngle mnoss,

While fielt] mice are always destructive, at
tritervals they hgve salilen @l myyuerions ace
celerations of incresse and hecome 0 exces-
sively ahundant thet they are o versalile |]-Iug|'rh
Miny frstapees of thin nre onopecond {n the Cd
Warld, where they have become so numenos
e 10 call forth govermmentl infersention

The most aotalle recent onthreale of this
ind in the United States took ploen o the
Hymboldt Vallev, Nevads, where, during the
winters Trom 1006 1o 1ol they swurmed over
the enltivated parts of the valliy anid completely
dentroved 18000 neres of alfalfn, even devour-
g the roots of the plants. During this oot-
hremk the mice i the alfalfa Gelids were esti-
mated o mumber as high az 12000 to the scre.

Whenever finld miice hecime over-nhupndant

titice appeass to ogo oot among theer danral
enemies, aml in extranrdinary nombers hawho,

owls, crowp ravens, sen gulls, coyotes, Toxes,

g, lite o & wender

CAr-
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boboats, wmzcis; ] other anmmmls gppesir to
prey upon then

At uo samson of the year are they free from
their Toes, fop they remain sctive thrimesgiom
the wintor, aml miost species apparcitly Ly op
ni winter gtore of 1 They travel o wmte
fecdbig plices throtgh series of tnnels wnder
the soow, and it fs mainly st this scason that
they dio the mumst sérions datiage fo orchardy
and shrubhery.

In the far North st the begimning of wintet
they gatliér in large sumbiers aliout the fur-
trading siations and other  habitations, where
they perststently lnvade the food supplici

Seme of the morthern’ mice, however, gather
siored of Tl for winter. A ipecien living
kg the coast of the Beong Seha dmd else-
aedpere ot tlee Aretie tunddira of Alasla siecimua-
iies & guart or more of hitle beibous FH
rield, which are delicious when boiled. They
are fbilden in nests of greiss and moss aniong
the wurface vegetation, amd belore the first
stwow Bl 1 have seen the Eskimo  wesncn

seirching fow them by proadding likely pliccs
withy & lomg sticke,  The roots thes twken from
the mice aee Kept 10 be servold as a delicacy
to pussts during wimter festivals

THE PINE MOUSE (1 & pinetoram
amil e relatives)

(For flastration, sce pous $2)

The pime inice form a smafl oup of specics

culiar o Noeth Amweried J.|I1Ertluﬂrh' relited
¢ the Aeld mice.  They are similar in form tp
the common  beld mice of the Eastern Stztew,
but are usmadly smaller, with much oy tails
and shorter, hove, siwd more glossy fur,

Mpst of tho pine wmice arg looted 1o the
wooiled region of the States letweon the Af-
lanitic comsg aul the eastern bseder of: the Grea
Plains, and from the Huadson River volloy and
the barder of the Croar Lakes sonth o the
Ciedf copst, Strangely enongh, e species Hoes
i o restricted belt eovered with troples] foresy
along the middle emstern alope of the Coedils
lera, which forms the eastern wall of the Mex.-
can tallelamd, om' the  border between the
Statee Of YVern Crae aod Pochla _

Pine milee oecupy the borders of thin forests
and hrishy areas, from which they work out
it the ogen horderlands, eapedally i ors
chards of other ploces where there are scut-
tored trees amid a mank growth of weeds. In-
stond of muling their runways Gnmong gErowing
vepetiticin on the surface of rhe ground like
field mice, they live o fttle underground tun-
neli or barrows which extend in ol] dipec.
tions throwigh their haomts.  These tunttels nee
closely like those of the common mole except
that they are smaller amd Jave feegieent open.
ez o the surinee, thropeh which the owners
miake. short excorwions for foorl, They often
unifige the funnols of moles when conveniently
locate] for thetr p
H;Tmh tunimils ﬂ:r_r.* ;ii:;?rnIm “tfim i!rht }mf;m
t the ground s shightly oplifted or hroken
as by 1 mole, or they @e mode vmiler the fallen
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leaves and ather small 11:1‘:]51'11,-.: vegelalle mat-
ter covernng the ground wmler the wrees. UDecas
monally, when the suriace soil becomes dry
and bard, the luredws are decper, so that no
sarfoce indicatomns con by discovered, . On acs
count ol the stnilarity of their <burrows . the
depredutions of pine tee dre eommonly atinil-
wtedl o innles

Seyeral mehes Defow the sarface pine tiee
eacavale Uvil clivmbers Lo be el for nests o
lor storage purposes  The oest chambers have
scvern] entrances from eamifyig wanels amd
are WHed with short fine pleeys of grass, mak-

aowarn pest-ball, Here the soveral biters
0 :;Kmuf are born cach vear.  Fine mice are
'l_.-n.i prolifie than Geld moice, Mowever, aml (lig
htters contatn only from one o four young

The food chambers aro Lingtr than the nest
chambers, and when [ull of sores are kept
eloved with vartl,  In these are stored short
wectionis of green or dey grasses, hofhons grass
roots, and shoet sectivons of ollir sdilile roogs,
Oae stih stare contained aboot three quarts of
the A=shy roots of 8 mormisg glory cut nto
short sectioms,

Pine mice abtain moch of their food from
the hark ghoni thoe hakes and rodts of Frees, in-
glinding hoth ¢oniferous sl decduoms apecies,
They kill many small trees and shrubis by gied:
JI;LT or by cutfing the oz helow the snriace,
ard o this way Trequently inflict acvere dam-
age tn orchards and ourseres.  COhwing 1o thaoir
ondergrommd habits they dre mch more *dan-
gerous to arehards than field mive.  They alsa
dn mich damape by hrrowing along rows of
[rn-tailnra and other root cropn, upon which they
Feml,

Both pitie mice and el mice are serious
pest= 1o agrientture and onks by wigilant care
can they be prevented  from steaddy reducing
the returis frivm farm sl orehard, A monse
Wirpeitd s0 msignificant an onomy that the gon-
erpal inclination wmome Tormers is to fenore i,
bt Bethy Bkl and pine mice exist i och ence-
nvnre numbwers ol are o gonerally dhisirabofed
that the nggregate annnal Inesew from them are
ETrdl.

Elean enltivation m orchards, edsecially for
st alistanee fmmedintely abour the trees, 03
at excellent proviective measare aiinas hoth of
these mice.  The shrobbery aml frum trees of
orchards, liwns, aod girdeons ny be progected
by thet use of podssned baies il Tend a3 sonn
an gigms of pine mice or fiel] mice are alserved.

THE RED-BACKED MOUSE [(Evotomys
gapperl und its relatves) '

( For ilhtealion, see poge $21)

With the eéxeception of the bovded lemin
the reth-backed mice ate the mosg hrightly uﬁt
ared af the emaller northern radeits.  They
dre c¢hime felatives of the common: Beld imlee,
which thew aboart eyunl in st hut from which
they are divtinguished extermally by rafons cols
oration, finer aml nkire gloasy pelage, larger
enrs, and proportionstely lonaer 1ails,

The red-bBacked mice form o group containe
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i @ considerable rttmber of specles distrib-
weed  throwghont  the  noetern  circanipolae
lfl.r.ld!l. exceit o the barren islands af the Aretie
oea b North America they pecor from the
Arcuie tundras north of the limit of 1rees
seithward throughout Alaskn sgnd Canads 1o
the nurthern United States.  With other nocth-
ern speckts of mammals, birds, and plams they
follow the high oxronintg ranges stall farthor
southwiard to. Nerth Caroling, New Mexion,
and middle Califormm,

It = frue that in the far North they are no-
mivroily on the moss-grown taidras, and in the
=anuth range atwwve tember-ime op Eﬁ;'h I -
I::l]rﬂjhn.'hi J:li__rﬁli,':lrlllfhil rlilll:r hiwever, they ave
Wi afl 2 Whether among the
barchies, mnd mapens of the North or iﬂlt]'u:lt
south i thé ndted States in the cool fe amd
ispun-chill glopes of mountaims, They also fre-
auent obl, half-cleared tiehls, brushgrowen or
Ekr areias, nmil simblar ploces wlhere cover b

um

Although so closcly relared o the field nice,
the red-backed specics are pot linown to be-
comiv. exeesshvely aburdan nor serionsly to in-
jure cropr. Tine ceasom for their barmiessnress
it thes r ¢1 may be their strong preference
for forest hanimne

[ once found them numerons in the .
I|L|1"l.'ll.li'|'|. strects and vards of an .hnnﬂ-rm—efﬁ-
e cantip b the fnrest 8t the leid of Overns
Kiver, inthe Sivrra Nevadog of Califormm.  The
mwe wore making free wse of the conginial
shebter aforded by the alid hT calins, and tede
FETIWAYS anai cmiranoes o IFTEs WaTe I].I-i
abourt gnidyr scuttered boarsds and similar cover.

They are alwond equally by day and by nigh,
aml for this reesgn are betier known o woods-
meerd thaen micst of the amall woodland finiomls.
When, foraging by dnr among the {alley leaves
anid deep groen vegetation they present a most
graveful and atiractive sight, now foving aboot
with quick and pretty ways, now pansing 1o sit
up squirrel-dike in oat some tddot held in the
frivmt pows gl then on the aleer o detect o
suspecied danger anil poisct in guivering readi-
ness for astant Hight,

el -backed nies usoally Bive in undebground
Irrrpws simmilar 10 those of field mice, it gen-
crally Incated with more care in dry siuations,
the entratees sheltered by a0 stinip, old log,
red of a tree, rock, or other ohjeet.  Ording-
rily they do not 'make such well-ddefmed ron.
wivs 43 do many Neld wibee, ond ssmetinies o
teree of a trail can be foumnd leading away from
their burrows.  Hor where thoy fravel abonot
through small dense vegetation, uhder logs and
alinst stumps and rocks they often make well-
marked troils,

Their pests are balley and formed of 3 mass
al fne dry gris, viess, and other aofy mate
rinl, which is somotimes locatod in an poder
proun] chamber ng off the burrow and
sonetiries m hollow stpmips aodd logs gr under
other surface shelters  Hut little is known
alicut the home life of thede fmice except that

they are prolifie, and between April aml Octo.

bier have several Hiters containing from three
to etht young in ench.
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Ther feed npon a great variety of socds,
fruits, rodots, and socculent vegetable matior
anil bay up stores foe winter i asilergriind
chambicrs or m hollow logs amd simitar places

whove promml _
of winter‘they gntler alou

With the comls per‘t .
cabins and other halutations in their ten

and Iecome hs persistent s hotuse tice in
searching out and raiding food suppities of all
frimls, ,fiﬂwn the nior appreciated kinds of

Eood £ail they resart to gnswing the burk Trom
roits aml bases of I.l'rllif:- of sl decid oo
wees of vorious kinds )

During tay sledge journess in the region
about Hering Strait 1 foum] the sking of maty
red-bocked mice amnng the Eskima childfren,
The surall hoys kegd them with Tepmmng skins
as evitences of their prowess wilh. mimatnes
depd-full traps anil Bunt-pointed . arrows, and
the Title girds kept thom na peieed robed for 1he
dolls curvey] by Uiede [athers from wood of wa
TN VOTY.

THE RUFQUS TREE MOUSE (Phena-
comys long menil its relatbues)

(For filusteation, see page §21)

The perus Phenacomys, to which the rufods
free sioivse belongs, incledes 5 sumler of spe-
gies closely stmilar in sige and external apiwer-
ance Lo some of the well known field mice,
The structure of their teeth, Bowevor, shows
that they form a distinct gronp of animald

So far a3 kaown, the Tiving members of the
grns are cotfined 1o the Boresl parts of Narth
Anverica, where they mnge from the Atlantic
to the Padfhc in Canade, and seathward along
the thonntaing o New Hampahire, New Mex-
ico, and morthern Californtn. The discovery
ef fosail representatives of the gems i Hun-
gary und Fogland indioates that it wis {or-
merly cirmmpolar in distritution.

All Tt one apocies of the genos Tree om the

roigndd, inhibit burrows, make ronways theough

e small vegctatton, atd feed on gragses snid
other herlage—all in close conlormity wuh the
haldts of the meadow mice,

The tree mouge, hivwever, 4 a strongly aler-
ramt membher of the gronp,. T differs from all
the sthers, gmld From all Hehl mice. not only in
1s rafooss color aml donger il but in o its re-
marckalle menle of 1ife. 11 i restricted o the
humid reggon of magnificent Tiereits in weslern
Crregity and northw'estern Californii, where 7
aftern apeds va Jife in the tops of such nohle
trues na the Skl gproce, the Doughis fir, and
tha coast redwood,  Soch an amaring depar-
tire from (he hahits of ‘its lamd lends anusal
interest 1o this little animal. )

bs nests are penerally heated high upon the
trees, sometimes top feet from the grouml, in
forests wliere the DTranches of neghboring
trees mterkice so that o cdn pass G one 10
another and inhalet o workd of s :;,'lrm, (ree
from the dridinary {owr-footed poeniies which
prow] elow, oy B

The nests vory in size, strictd®e, and' loca-
tion. In Oregon they have been feand only. in
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targe Trees at t-lr._'.'l.'il.i'uml VAryIng icom 3o o 1o
fect, Chn the sesshor nedr Hoveka, Californin
t are placell on the branches ol small sec-
pnddgtowth myrtle and redwood trees.  Fars
ther mlEn] i the ame region many ardg in
sl trees, within o few swrds of e groand,
o the border ol heavy fodwood forests,

The higher neste of the tree mice sre often
the deseried angd remodeled hones ol the big
gray tree squirtel of  that region  (Soiwrus
grizens | amd contain ‘o fospdation of coursr
attcks tham m the oesls whnn sl by the
tidee,  The larger proportion of the nests are
bl B the mice and ore watally compodied of
srnill r.rh;,!._ fragments of o nethike elhen, sleel-
elotts of e, sprnde, or othés vontferom leaves,
and  the droppmes of the guice  thomaelves,
They vaey from smgll oval sroctores a
ehes o dimnacier, docated well out on the

braoches: to mmEses  close amammst  wnd
BrntImes ﬁm sarrotmding o tree (ranks,
supported on sveral branches, aud measnaming
threer foet long and two or three feet high,

The mienor of these larged strpctures s
mercel, with momérons assage mrcd s
tirmes as many s five separste Toeal chambers
are scalteted thrdweh one. cls” ran out
alofty each of the Hmba o wlikh=the mass
rests, amd if 3t extemds all the way round one
main  tunpel encircles the trunk Troim which
thisse hallwavs bearnicli.

Sovh 'grest nests have evidently been used
for a lng period and have gfowd with the
steily acvomelation of materinl. | This  has
gradually decayed and bocome o solid mass of
cifthy humue.  The large nests are usually the
abodes. nf 3 single (entale, the homes ot the
malies having Been foamd 1o be small and more
aften lovannd sway from the trunk of the tree
The fonul of the eml teée modise, so for as
knvwm, comstste entirely of the Aeshy parts of
lie @ spree needies ind the hiiek from conif-
Crous Lwigs

Tree mice gar-tn hrecd throaghont most
al the year am] have [rom one hrmg-:r-ur F'u:;ﬁ
i & litter,  They are mainly  nodturmal,
when drven from their nests by cday appear
ruther slow and uncertom in their movemems,
Those lving in bighly placed nests usnally es-
cape by running out’ on the Timbs, amd
from one tree (o onoflier if nocessary. el
i small trees wmally deop qoiekty {rom lmb
to Tinbs until they reaclt the gronmd, when they
ruti o the nesrest =helier.

That these mice sometimes desceml to the
gromrid of their own volithm i prolsble, bt
the foct that the stemoch of overy iidividual
so Fut exomined has contuined only the fleah
marts of coniflerous leaves fdicate that thieie
fond lahits have heeomne sp fixed 28 to make
prhoreal Hie & necessity.

The mbsdifraticin of the hahits of a member
of a group of grownd - frequenting anbmals;

-unl!b 5 vire Widliptéd fo aoeh an axistence,

te thosrnf a strictly arbereal anbimal fs so
ptrange as o make the question of cause a
s DI
In'the Hawabian ladanls the intradiction of
the mongosse has made the common howse rat
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artoreal in halntz, and pownbly +5| [lhi: rempts

st the pressure of sbmc protnd-Irequenting
l::u:m;r thuas affecied the Hvea of thr:t?ﬂi Trey
mouse. - An animal rarely makes an  abrapt
change in it habits withoot direst pressure
(rom some source, aml then only s o mutter
b seli-preservalion,

THE MUSKRAT (Fiber zibethicus amd its

relatives)
{ For illustration, ste page 424}

The muskrat, or “musgmeah,” as 1t o wrdely
kmowr in the porithern lur dountry, s thiee or
four nmes the size of the commin howse rat,
e which it Twars o superheia] resemblance. 1t
has u compaetly formed body, short logs, and
strong hind fect partly webbad and otherwise
malliied  for swommiing.  The lomg, nearly
saben), and scaly tafl 13 sprongly ltiened ver-
tically and o the water serves well ws a radder.
The fur & nearly as fine anid dense as that of
‘the Leaver amd, us in that animal, profeces
awtior from the eoll water in which &0 much
of its life @ spem _ _

Muskrats nre péculine to North  America,
where they exist 1o great vombers.  Aquatic i
tusbita, they have n wide dimtnbunon along
‘stroums ol all dizes amnd among 'marshed, ponds,
aod lukes Trom the Atlantic to the Pacibe, and
from a Tivle bevond the it of trees on the
Arctic Lartens sonth throughont mosr of the
Usited States.  They reack aur somthern b
der ot the deles of the Mississippr and the delia
of the Colormdo. at the Hebd of the Gali of
Calilwrnia,

Within ‘thés vasy grea they have heen modis
fed Ly their environment into several speomes
anll geogruphie raten, none of  which  differ
mucly in appearance from the well-known ani
] of the Fasicro Stutes. _
qﬁl: muggrear kin of the muskrmits arce the
short-railed  Beld mece, s mmetom Mmoo
damf meadows.  Like the Tatter, the momskras
bigs, several Htters of yoone, each sonson. i
votng are born hind, vaked amd helpless, aml
naumber from throe 1o thirieen to o Htter, T

eat fecundity has enabled the moskrats 1o

old  thitr own theotgh years of persstend
tRapping. o _

They still oocupy practically all their orlginid
raner ail el & stemdy toll of yabmable for
cich seasm. o gLy more than ooonoon of
thetr skine were sold in . Landon, and other
itdlborrs weere Jumdlis) in Ameriica.  The agire-
gate reoarns on mskrgn skins are ko grear as
by eonsttale 1t olF most valimlile fur-learer.
The fursiere make fis skins up in its nataral
cobor ar dress ad dye it woud give i the trpde
mames of *Flodoon scal”, “river mink,” or
Yondatra mink” - .

Im pmitabte marshes; as on the eastern shore
of Marylind. muskeins begome extreigiely abun-
dant and rendder siwh arens valuable as natoral
“far farme”  Choe Marvhaud marsh conmming
1o acres: hids vielded Trom SELoon to Sroo0
worth of sking a year, Not only are the slins
af valoe, but the Aesh s palatable, and 5 sold
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readily mnder the trade name of “marsh- rabbir™
i the murkets of Haltimore, Philadelploa, aod
olsewhere,

There s Hitle doubt that owners of favor-
ally situated marshes conld derive from thicm
o osioaily revenoe by eepige them stocled wiks
paceper food plamts and protecting the maskrais
from et enemies, valoe of these fur-
bearcrs i, brcoming mwore und mure. upprecy-
ated @l many SEtes have Jaws restneting the
trappirg season (o a period i fall amd womier
when the for i prime

In murshies abonst shalliow lakes ot lorden
Mugish: pivers muskrats builid rodghly comca
lodges or "howses,” three to. four feet high,
with bises, wsually b shidlsw waler, several
fect broader. THese honses are mide of rodts
amd stems of plunts with o mxpure of mod
An owval chamblier is left in the fterkisn well
above the water level 1o whivh entrance 1a
Ratned by one or more passcsigewiive o e
utiler water.  These shelters dre matnly lor
winmter upes bot the young arg sametimes barm
o them g= well an in lafge prass pests among
denwe mines)) vegvtation,

The curmus eombeal lodges are fomaliar, ob-
jevis dbiomt mEirshes in the Eisters am) Narh-
ern States, anid L remtiember seetng, a fow 1:1-.1”-
J.E‘Lu s specially well - formed  muslorat hodase
choe o the IStorie hridge ot Concornd, and
others alopg the Comndord Biver,  Within ten
yiturs mukkmat hogses were common 10 marsny
pemls i FPotomue Tark, Wiashington, where
the Lincoln Memorial Building now stunds

‘Where the banlks of streams ar lakes rise
aliropily, the mnskrais make thoir fome o dry
chambers in the Lanks aluwve water level at the
ol of & tunne]l opentng dtther under swater of
elime tor the water fevel., Worn truids Jea] op
the hanks abowt sach places gnd  well-mark=d
rinways are movde theoagh the biavy recids
amdl marsh grasses in ther omnts:

Muskrats aro mbmly noctnrnal antmuls, bt
olten msve abiout durimg the day,  [ihave sern
them repeatedly. swimmimg cloxwe 1o the lmnk of
the Potoenne o short distapes above Washing-
tem.  They like to camry their food 1o slichinly
plevated points where they ean overlonk ihie:
water alovg shiore, such s the tap of a project-
i o, Inrge siome, or carnthien bank, from
whigh they plunge headlong st the fivs alarow
Ml solitary canovmat gliding alleniddv flong -
cishaore o stvesm ] o poed] at ontghn hae Teen
startlind by the disproportionately. lomd splash
rr{ndr by o whoakirat diving (rom its feating
are <
I Their fpod congists mainly of the roots and:

caterms of sncenleént plants . varied with fresh-

waler clam,  an Ocvasional fishy, aml even hy
cultivated vegemaliles grown m places rendily
miveshthle  Trom. thedr haunts ey slore up
romibs Jandd . pther vegetable malter for winier
useiand remain potve theoomghoot that season
Bhe rowsty of which their “homaey” fire huilt wre
frequenily thaae ueey] For food amd scenpetimes
gerve as winter supplics

As aoribe, makeabs keeep neir thetr Bomes in
wintep, moldone excurstons here and there be-
teath the ioe.  Sometmmes the wator rses and
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iorces them omt aml they wander widely
eearch of new lmmlm MW hen ensonntered &t
sach times they show extraocdinegy  cotrmge
and fiercely antack man or beast:  The Tiest
muskrat | ever saw. was pneswhich o
il i sl winter o snowy romd jo aoethern
New York As soom as' the man drei near,
the goimal roashod wg Bim o wnh haced tecth ol
fought savegely until killed,
nskrauts are wsally Harmless aninals aml
thoir presence in miarshes aod  wlong  witers
courses lends o plessant touch ol primitive
wildnesz 1o the mot commonplace situations.
They appear 1o huve so adapted: their kabits w
the presonce of men that they po o with thelr
rs with curiows indiferonees o their human
neighlore.  Tn irmigated country or olsewhere
where bantled ditches pre bl ‘l‘;u-.ir loalifis ven-
der them serious pests, as their harrows and
tniniels drdin pomils of camsg destroctive wash -
ot s,
An interentg chaprerin the hintary of thees
animinls Degan in mwog. when foor Canadian
rats were mirodaced on i nobleman’s es-
wmte 1 Bohemia,  Sinee thon they huve m:
ceeascd rapidly and spread over a large aren
Bohemitn and beyomd | s borders. The
sireame in the reghon they ootupy ate con-
trolled In prasay haoks aod dome are bale o
form ponds for hsh enleure, which is a large
industry there The shgskruls peesisten !y tun
nel o the barks sl dams, capstmg- them 0
e way, thus eabiking hoavy . lsses 1o the
QU TR,

They alsio wark havoes amoor viovee erialin and
kel wilich have great coonomie valoe,
interfere with the fish and their spawning beds
To cap the climax of their misdeeds, they are
reporied to Teed on in aml vexetables and
0 -I"i'l"-l-ll'lli? thie emes nmunﬁﬁf poliry aml of
wild-Ffowl, It 8 reporwdd also that thepe cx-
satriates In their {oreign cuvirdmment have be-
e Lirger animials than thelr sneestors, and
that thewr fur hos geeatly deteniorated inoqual-
iy. The mepstives prescriled by the Asriml-
taral Counedl of the Kingdom of Robemta for
their coplrol are apparently withogm muash soe-
cess,  This fnetance 8 4 eood (Mosteation  of
the dancer attemsdinge the introelicthsn ol an
amimal from s mative Tubitat oto. o new
Fegro,

THE WOODRAT (Neotoma albiguls nnd
ita relatives)

(For iltwatration, sce page 424

In the Enst Known nd swoesdrte, In the West,
wherd moeli move yumerons ani] better known,
these animals are called “mountain rafx” or
“trade rats.,”  [espite o certaln superficial fe-
semnbilanee instze and appearancd, winslels are
not related to those exotic parasites. the hoose
rali, with cobrse hair and bare tails. Lot are
far more attractive and Bamlsome  animals,
clothed in fipe soft fur, debicately colored above
tey moaft shades of gray, buly. or (erraginou,
while below they are 'Llr.liu:lhllr snowy white or
buffy. The twil is Tnlly Tarred amd 0 some
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species uimont a8 bropd smd Uoshy as vhat of o
sepierel, Their prominent Wock eves and laege
vare give them an alr of vivacious inelligence
which ther halnts appear o confirm, '

Woosdimis are poculisr (o North Ameries,
where they odciie from Pennsvivania amd 1l-
nais tothe Gulf coust. spreading theoce 1o the
Paciic and 25 G oorth 48 e liendwaters of
the Yulawi, wid scith throuelh, Mesioo and
Central America 1o Nicargua. They are not
plentifol in te sowthern Mississipgt Valley amd
ciafward, where they hive amone oliffs aml
hroken ledges of mocli o the deciduons forests,
aml well desgrve their commcn numie,  In (s
regon thieir presemce is rarely suspected exevg
}:ﬂ;' Hunters or otheors familiar with woeddtand
ITe

Far muore oumerous gid widdy  kiseown in
the Wentern States amd throvghout' most of
Menica, they have wdapted themselves (o life
it every clinmtie comditdon, Tromm the most
siri-seiibi] dosiris of the sonthwest amld the:
splenidid sedwoind forests of the Tummid cogsta)
region in northern Californin (o the trogical
liwlanils farther sonthy

They live mearly everywhere on the moir-
tiin sloghes, eéven to timber-line ot (3500 (e
oy Alomint Crrizalia, Thiex thrive n an extraor-
dipary variety of situations. nol only where
thes may find sheltor among rocks, bt gl
whete they must seck safets 10 nosts made o
the surface of the ground o in barmows dige
Uy themielves. They wre profiic antmals mn
each yvar have weveral litters containig from
tiwe (o hive wiwmns,

The preseove of woodrats b generally Hidi-
catee by avcummbations of odds ond enmds (lng
the crevices of the rocks abonr their retreams
aF piled alidnl the entrances of thele Turmows
nuch wecnmlbations  inclading swmall o sticks
picors  of lork, Tewves, castus burrs, Jeines,
stones, amd dny other small obiécts whicle ms
L foind in thye vicinits,

sometimes these plles of fragments seem 10
lie-miade merely for amusement oF tis Work off
mrﬁllu- EOTIY, 2a lllri.' form pdeleas gathivringe.
mich) as heaps of saaoll stones, frequently con
tintmd o bagshel op wore, ‘piled on the roumled
tesps of sl profopding boulders in open des
1t afvas, or emall heaps of sticks ond other
e il scatiered wimlessly alout i Baonis.

I the desert where enctuses of many Kinds
absund wosnlrats’ nests are ofton made at the
bhases of these or other thorny plaits and wee
covered with such @ protedtive ooubing of che-
teie Luarrs as (o deter the most msRENT enems
In the heavy foreds of nmofbern Califomia
wirslris  baild huge comienl st of  stigks
woverul feet in dizameter on the gronmd. Fising
v a hetpht of fve foet ar miore.

In songhetn Caltforniz and elsewhicre sobme
apecics make groat vests of sticls o T
twenty feet Feom the groumd in live oxks and
other trees.  The stick-pile nests on the groumd

winally have several entrmnees, with trafls Jead ™ '

g from them, and the ardergroomd burrows
tietinlly Have 1wo of mare opeenings.

As may e aurmigend from their halite swond.
rutz are plallfal climbers, hoth in trees and on
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the rough’ rock walls of the cliffs |I|_1T wnliahis
Their ooly poime appoir to be shmtl sqpeaks
and squeals when quarreling among themeclves
at might.  They also express mangratce oF
atarm by a rapid drommong on (e grotimd
with thinr bimd feet, just ws is done by some
of the hares and raldiis -

(i Sants Margaris Tslom), m Lower Calbi-
fornig, | lourd the mont corlopsly loomted
bralsanions of these animls | Have seen, the
hulky stick nexis being placed ‘well back m the
iribilst of i mangrove thickel growithe 10§ thdal
lagoom At Tgh thde thie mrantroves were -
latedd from share by several rods of water, 80
that only at low tide wore the rals ablo gl
ashirre.  Io poeny lack smdd forth ey doblowed
certain hines of neacly. horisontal  mangrove
stemrs, the discoloration on the bark plainty -
dicatime the romtes which: bnally Tell b di
lamed by Tinele veaoigpled roads aeross the muddy
grojmd wordermg the shore,

Rack a hittle sy, from sluee oithers of the
same species were lhvmg in urmaws guardedl
by orihodox stick wnd troaabepile pests among
the cactusis,

Woodrate, especially in northern lacalities,
gather wiores of pigyon or ofher nms polatoos,
cprn, and any other gon-perishuble food avatl-
abile to meet the semson of sturms anid scarcity,
cimeeihng thoie supplios in cavitics in the nests
eithor abose ar below the growmd.  “They eal
many kinds of frgls seeds, leaves, amnd other
parts of plomts, =omitimes iwludite bark of
shrols or small trees amd even endtos puds

As a riile enith mest g oerupied by & single
rat, but semmtimes several may b foamd in
o, and the well-warn trails that so ofien con-
nect the entramees of petgliboacing mests bear
evidence that woodents have a social diapop-
i, I ot locakities woodrats are distribs
tte]  sparingly, but  ocvasionally lecome so
abundant in favarable places on brushy plamns
that colonies containing mindreds of nests may
b (ool e Herdtesd sirens. They sometimes he-
come sn o plentiful abomt ranches 3 fo make
serious fnroads on grain and odher erops. They
alag wive the Foredt Service mieh tronble: by
digingg up the pioe seeds plantod in thioe grest
Feforesting mirserivs. .

Wiosnlrata are ma[n'lr noctormal i1 habits amd
gopear to be extromely aetive throoghowt tha
night, Fack morming i the vicleity of their
nests the light soil shows o mbltitmle af racks,
and in plices 1 have seen Bittle moads im the
sam] several hondred wards long which they lad
eaile by repented tripe 1o a4 leeding groimil.

Na sonner 6 a cahin bult In the monntains
thatt they move in wmd estallish themselves
under the foor, or loeate a nest pesr by gnd
nse the hotse as thedr poctormal resart
Throoghout the mght Yhe patter of therr busy
Feet may be heard o8 they race abowm on
et o rugtle abwat the roof, and of ten over
the sléeepme Tormsz of theirr unwillimge hostss

Thuly urﬁrl-lh:; are sourced o mtogléd gmuose-
meht w5l vesxatpin, Small, hese articles, -
cluding ahle Enrven Torks, and spoomi, vanish
and all mannet of trash, incloding horse drop-
pings. are broughy fn thoe estallishing their
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title o the cognomen of “trude rats” T the

awner ol o ealin leaves ip Tor o Tow diave, he

iy fimed ot e return that the rass have taken
easion aml durimg s absence fave t

o fill it with rradh of all kands, i oviler o

make a comiortable hirme for themaselvies.,

At ove calidn e e sonetains of New Mex-
wo where | lived one summer several moun-
tatn rafs made Ceee of the place and it night
poristeirtly tried tooaild onr shoes to thesr nest
wniler the foor.  An honre or 5o afler retiring
wo watthdl hear aur shoey serape siowly acroaa
the Hoor, amd o the morning they wainld b
fomanil stuck toe down in the bwoad crack where
the Boor ended pegr the wall, [o the wopdrat
country when small artieles are missed  fram
camp it 15 always worth the trouble o investi-
gate tho noirest rats’ niesta

Weoodrsts are plentiful on the Mexican talde-
tand, making thetr nests umnder cactuses or
trorny  agaves, wiliere they are porsistently
hunbed as game by the nubves, who prize them
2t g specinl deticscy. |osaw them regularly
sold i the murkers of the cties of San Laus
Fobewi aml Apgusz Callemtes, where the mietlinad
of marketing them was onfigbe.  As soon as
they were dug Trom their nests, their lower
incasors were hioken off ¢lobe o the jaw 1o
render them powebless (o Tite, aml then the
ratz ‘were placed alive in o strong - sack and
carrivd b town.

The vetudor woubld sit on a curh &t the mar-
ket and either K0l amd drggs them there or
shiyut his wares by telling every ‘one whi poszcd
that he hail eountry rate: very delicious ; Tive
ones; fat omey; very deliclonis § yery cheap™
The natives all prafaed their delicate Hovor and
ane | had served me as o speciial oourtesy was
really good, tasting lilee young rablit

THE HARVEST MOUSE (Reithrodonto-
mys and s relatives)

{ For illustration, gee page §25)

In shee, proporthms, ol ooloe the hirvest
tiiice. of all onr American species, most eloarly
resemnbled the eommon howse moese,  Many
of therm #re decidedly smaller than that animal
and they ravely, if ever, exveed it in siee,  They
vy be distinguiihed (rom the house monge by

“thesr hrownef colors, miire haiey tail aml evpe:

cinlty by & Ritle groove witich extends down
the Tront af each apper incisor.

The mice af this groop include many species
anil have a wide distrbtbon ranging froun Vis-
ginia, in the eastern United States, to the Pa-
cific, aml from Nosth Dunkotn, Mintona, and
Waahitgton southward throvgh Mexico and
Central America 1o northern Somth Amencl

They remch  their greatest devolopmemt
gumber anid diversity ol speciex in the region
about the southern end of the Mexican talile-
LJ!mL where | have canght them from the mop-

nl lowlands, near sea level, ap tooan altitude
uf 43.‘?1.-: feet, ol timber-Hneo o Mount Letac-
eibrmat _

These delizmiely propoctbomed and griveelul
little ‘bensts are habitunts of grassy, weed-
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grown, aned brushy lecatioos, mainly in the open
country. Ther are eqmally at home, bowever,
i the beaotiful grasay open forests of ool
pirie, amd firs which b the slepes of the
grear contmentil mountam -system o of Mexiio
atid Central Ametrica, s .

In general they prefer eompurutively dey sit-
uations, i there 18 sufficient mofstore tG pro-
duee the necdeal v thine, bt moene sgoecies i
halilt swhinps sl even splt aml fresh water
mnrshes. Although as a vule ot very ommer-
ot ot bimies they are very ghundant ol moake
well-wien trails through the small veweration in
thieir haunts,  They arg active throwghout the
:rnr, aml in the North, like some other e,

wrvaw theough the wider stows  along the
surface of the ground m search of Tood,

S Far ay man is concerned, most of the
harvest mice are among the leagn offensive of
matnmale: There are exceptions;  however,
and, althoueh they racely apptioich habimtions
anmd as a rule take T slight ll from grain
fiedds aond meadows, yet in some areas ihey be-
come pa Awmerons a8 to do oomsilerable darie
e

Their Tood includes 3 great varcty of seeds,
sinall fruits dnd ameculent matter maisly from
wild plunts of no ceonamie valpe. They lny
up stores of sceds in theic nests aod i hijle
spocial storage plices [or severe or nelement
wenther, 1

Some nf the species dig burrows in (e
gronmhld where their nests are hidden. Most
of them, however, baild glolnblic nesiz of grass
anil nther vegetahle matter several’ inches in
diameter in deoie grass clode 16 the ground,
or op.in the midst of rank growthy of weeils,
or gven as logh as cight orten feet from the
gremmd in loshes anid Jow trees,

Sotnetimes they take pomsesgion of canve-
mine wites already prowided, such as old wobod-
I::tv:f!tr holis, envifies in fenee posts, kot

o, o deserted bivds' peats, im-];uiﬂng the
nests of the cactns wren and 'orchard oriale,
whuh they remode]l o gt thiomselees  Their
nests dre lined with fine downy muiterial st
as the fappng of the milleweed or the catiutl
flag; and have from one to theee small open-
s waually  locared on' the upderside In
these neat Bomes they bave several litters of
fromt one (0 2even voung each year. :

S af thelr buah sests theee or four feet
from the grovend were (ound when | was hont-
ing on Bl Mirador coffee plantation i Vera
Crur, . Often gncapproacking them, the single
cerupmnt wonld dive hmdlong into the grassy
cover below omll disappear. Bur sometimes
when dlisturhed L‘Mﬁuﬂld come ot 2l
abet through tha tops of the hashes, Itn%
from hranch to branch with all the agilitegnd
gracefol phondon of plgmy squirrels  Several
Hmes they were snen th stop and &t orosswise
or the nches  with their  wils  banging
atrateht down,  When they miove abowg amion
the branches they sometitmes enil the t.‘:ﬁ
aronnid the twig as an opossum might, to give
them s more certain hold,

While harvest mice mny he seen at their
nests by diuy, they are mainly erepuscular ond
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toctumal, and 8o retining i habis: that chelr

presence inay Be eobively  overlooked wnles

spectal seareh B maile o locgie theonn  Whese

fouml their prerty ways well repay the observer

Eh“ has the pdtience Lo =pend 2 Bitle b with
e,

THE GRASSHOPPER MOUSE (Ony-
chomys leucogaster amdl jte r&intiEn::Ir

(For illusirafion, ge¢ page 425)

The grasshopper mice arc noteble for the
delicite colormg and | velvety guility of their
fur. While closely resembling some of the
white-fonted mice, they may readily he diapin.
giiahed  frGam themy by more 1t fotm,
sl'mr't! thick tail, amid the charicter of the fur.

Only two species, each with numerous geos
HIEE}H'E races, are known @ both are pecallar
'.E h m‘u .!;Imm:i-m .'Eh""“ﬂ"'i""f“ :nng:i:h af
the arid and semisaryd treeless plamas, plagenns,
and fombills of the West, their I.I'JI.'J'HI;I ralge
extonds [y Alinnesoty and Kanzza west In
the Cascades and o the Pacilic ooait of sooth-
orn Califorpin, and in the North, from the
||Jlu._:m of the Saskatchewin southward o San
A1t Potos. on the tableland of Mexico,

Some roces live on the grassy plaing west
of the Missiasippl, bt the majority prefer the
lioser sl and sandy arcas of the more arid
Cereat Hagin aod the even fwore desert Sonths
west, where (hy vegetation 1s Emw:r]r.ﬂi by
a acattered growth of wondy plants, incloding
many speciis of clictises, Yucios, agaves, sige.
Lrush, grensewounil, mesgriies, acaclas, amd
dther pacturesgie t '

io othgr smafl mammals of the open
likns, the grasshopper mice live in urrows
hen eppertnnity offers thoy ovade the lahor
af -:I:;r;rmg these for thmlaiéﬂ'n by oceupying
the dederted holes of  miee, iton - rats,

T firrels, prairie dogs, bpdgers, and
pther  and :u._fn thike retreats they  have
nesiz ol s Yegeinble rmatter and each’ seasan

l'.'rfrllt forth several Hiters containing from two
1o B wOHHE. -

hey are octive. throughout tue yeur, bt
notldig apprars to be known as to the %ind
and amount of stores they lay ap for winter
the. Ad many flve far enough nosth 1o expe-
rience 3 b period of eokl, with snow caver-
ing the earch, there & lttle dombl that they
exerise the siime provision-m proviling stires
Beh t'ml-l'l: the tieell as Jdo many ether small mam-
mrls,

Mony species of mice eat insprtd er meat
Al even on cecasion devonr one of their own
kind. The grasshopper mice E=r bevond
tThs and are often not only as Beree flesh eag-
rrs a8 el carnivores, bt make their diet, a
least during the summer season, mainly of {5+
sects atd other amall nvertelbrates.  Thelr Bl
of fare inclades a miseollinecns assortment of
several spoctes of mice, meloding their own
e il nju it im trapy, small deasd bivds, lizards,
irogs, ciftwarms, sonrpions, malg cotkets, ondi.
nary crickets, grasshoppers, moths, fites,’ and
bectles, inchuding the “potata bog,"”
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In addision they eat brny kinds of sedds,
fruit, and other vegoltable matrer.  Where ob-
rainable, gritsshoppers are one of their favarite
(s, v Teoem this they receive thele conn-
mon paEmes In Colorado, from their fominess
for orpions they are sometimes cilleéd “seore-
(e e

Vernon Balley's observatioms of a grasshop-
per thiouse he bud fi eaprivity are fhamindting
an to their hahits, amd indicate that thidir pres-
ey 10 numbers about coltivoted Lind most be
of distinet ¢coniune valve.  When andisfurbed
aned well Ted the eaplive wus eitfrels noctarnal,
sloopttng - all ‘day and begoming very active al
mght.  While tghally quiet, somietioes jumping
with all his force he triel Turjously 1o esspe
{rom his snall phison box, s favente food
ccmzEEed of erckofs, gresalioppers  canking
next,  Amdang otber thing® e ate were a black
bicotle, Idyhirds, a potato beetle, sphders, Dings,
aml drdgon Hies.

i femling e =it upright on bis haoiches
aml held the insects m his Front paws, eatim
Lt liepd Grst.  Large gﬁa&]mr erm; their cills
resting on the groaid, were he S el wpf by o
paw on each shoulder, A grosshopper wiali
wometined kick so wigorously us o Gp the
monse off itz bolonee.  lun was sever teline
gidahed until décapirared;

The mionse ﬁrmmytly Talled dnd ate 3 sl
frog placed fn hibs bois ool wes exqpert 5t exteh-
i flies. He ate many kinds of insests, in-
chnding o Tive wasp, bot appedred  tercor-
alricken if & lew ants were put b wath him,
When & dogen ar mare erickets anil grasshop-
pera were fmd into his hox at the same tdme he
at onge proceeded to te off all their heads
bt lovrer hegtiiiningg to feast wprn them.

A dead white-footed monse wan drogiped in
anid “he potneed u it like a cat, cunghi i
by the side of the head vear the ear, and be-

n [ltng it with all the ferogity of a ooom

o The bones eould be heitd eracking amd
ufter the Hitle bensy appeared stisfed that  his
prey was really deil he ecazed worrying it and
an  cxiwmination  ahiowed thot he had bitten
througly s shnll deep ito the brain,  Adter-
ward he tore off anid aie fmj;mnm- of flesh
from s head, necle, amd shivplders. The fern.
cliniy certaimty with which lwe setzed the wiite-
fvobod maune by the bead smd bt through its
sknll mudicated that in eclatbiom o dmall mam-
mals. he, probahly Hke all his kind, had the
predittory matinets amd hahits of the carpivores.
One morming e ate 12 ericketd gnd o spider
in seven mimtes wnil doring oosingle day de-
voured £3 msecis—az beetles, § grasshoppers, 28
crivhets; and 15 Mler—and appeared peady to
hlﬁ‘mlft. gh, thi shappe

¥ oenmm this r omotEe, so
flerce towsard small EEEEEI:HI':I["HL"F offered to Bite
when chaptured or whes handled freely, bt cot-
tirtied] thronghoot s eaptivity’ to have the
same frienilly contidence in lds eaptit. Others
cxught in vanos parts of thefr range have
ahown the same: characteristics,

At night, especially enrly in the evening,
grasshopper mice otter a Ane shrdll whistfing
call mote, This habit appears pecublar (o them

and Soith Americn a
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amuttg all the mice arid may be Hkened to thar
of ‘many of the large beasts of proy mooiler-
ing their hmting us they sally farth foe
the mght's foray,

THE WHITE-FOOTED MOUSE (Pero.
myscis leucopus and s relotives)

(For illtistration, sre poge 425

Few o1 onr wnallee willd moacnals e so

Emh'mﬂ}* kniown as the white-footed miee.
lsually o little and  proportionatels

shorter bodiad] than the hoose mice, they sy
ut e I destipgenished from them by the con-
trast bwtworm the dihicate ahadds of Taowi enlor,
brown, or gray of the gpper parts of the bady,
nnd - the soowy white ffect and onder parts.
Like sdhier memliors nil- the genus. they hawve
ched pouches meide the mouth for gatherisg
and carenliog foodl to thelmstones,

Their cxcenilingly « andl groceful move-.
menits anid ptheir Deaoty of form and color
wounklil mike them geoeeally atirackive were it
n for the prejndice againg wll their kind re-
saliang irom the aifensve ways of the hoase

IO

Mice OF the genuy Perotiyscas, o which the
white- fooded mice belung, are peeuliar 1o North
: inclinle more species
aml HH'-IIJ.nnhm races than any olbier Amidrican

enus of mammals, The white-footed mice are

imited to North Amergn. Hewdily res
arwe f0 the fnlluences of enviraomaeit, they have
developed numerons species and o Eirge wum-
her of geogtaphic racea

These are spread over maogt of the comtipent
from 1he nocthern limit of {rees to the trogi-
cal sHores of Yueatan, Oope form has the
distinetion of living up to an altitude of from
15000 o pi0dn 'El"'l"l_: aon Mount Clrixaba, Mex-
eoy where 1 found s tacks B the voleanie
anhs Al the extreme lomit of vepstation, This
i# the highest record for any North American
el

Whites fowde] mice are active t!";'h“m e

ar and thrive i every varety sEtu o,

nowiter o (e Northern States to the
Arctle cirele the snewshoer fraversing the for-
et will note® thelr lce-work patterns of tiny
trucles Teuding aeross thi snoor Trom log to loge
o tree o tree. AL pptrise o the santliwist-
ern deserts their tracks made during the pighe
often form # fine network o the dest, b
disuppenr with the frst breath of the moerning
lirrere.

They not only live eveerywhere in the wililer.
vess, hur are prompt o swiem ahoot camps
andd other habitatons, where they moke free
with tha Tood wppliss. Few  freguenters nl
forest camps in the Northern Stntes sl Can-
adn howe fatled to geo the hright eyes af these
premty. Hittle arimnls peering ot them  from

msome crevice, oo the mice scurrvinyg along the

Ivmz wiill Hiee Hitle sepstrrels.

They are indistricmzs workers and once in o
cabin quickly locate sofme eozy nool in a bos
or ather seeluded plice to conafroct & worm
nest of any weit fibronz vegetable matorial
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available, Thue gomplowed, they ser Losily ot
work nilghth v raid Ehe food sapply of  Ha
oy and lde Bt in saitahle spiarase plides,
sch ms 3 creviee prooog boogon, an old Anoe o
i piclirl in @ jeacient oog ob thig will.  Their
depredatinns vanally cuse = el ek jw-
tiony that the comper overlooks the grace and
ooty of his visitors and makes every offort
to deatrdy them. If the o nia of =uch
cannpa woubd koirp tlide supphics m moaseprog|
cubbinees and, wonld then fead thetr  workl-
Lapil Friemls, they world fesd than quickly re-
spomaive and migst attractive grosts )

In their Ett?ln_w hatusta tlﬁﬁqnﬂrt !E.:ml.' haliit=s
varving with varrine conditions  Uh brush
]b1u;1;11 they buprow n thie grommd, mﬂh; it tIJ-{
woiodi they sametimes borrow. under eoles;
stormps, and logs, or Hve i hollows i stumps
gl trcen.  As pimble o cllmlibng as pgoirre
iy Hye dn hollow toees someliines e than
Bty feet above the grommul

’Flmi our inghility 1o see at mght prevents
tie than an occisinmn] ghpine g1 e doings
of the stmall anjials which often swarm all
abomt os was hmpreesed on ome ptoone of my
carttpk it the desert of Lower Colifornin. My
Llsinkets wore spredd wiler a gmall leafless tree
growing near the base of a rocky ledsse, o the
crevices of which many relatives of the white-
footed stioe wore Hvimg,  The flrsg neoming in
camp ' awolie as the sky began to pale and
cilor owith the appeoach. of day. The dey:
branehes af the tree u few foet overbend lie-
camie sharply silthnucticil againse the sky, reveal-
img several of the oice ranoing op aml dives
themr oo leaphyg from twig o twig with ol
the sctive gmee of Hiy squitrols

The mice appeared to be meing aboat in puare
playfe! enjovment of the exercise. and when
the bt Bad dneresmed suffcdomtiy to render
ohject= on the groomd distmer they saddenly
run dewn the tree trunk’ and vanished in o
creviee 10 the rocks. Thii game was ripented
on severi] mmeeeoding mommings amd = o douln
pommncitily  bdnlged din whort conditions wre
Davesma b,

White foodedd mice feed] mainly on many
leituls of secds anil nots and vy tlils diet witls
soatls, fnsects, aml sommetites with the flesli of
dead binds or ather miee,  As they ido not i
bernate they lay up abimdamt stores of graln
aivel seeids of mmany kitla o pdifitdon 10 a vani-
ety of puiz an acorns;: beech nute, pioe nots,
maple seeds, And Others, sécording to the aeal-
Uy, The stores ave hitlilen o hoflows in loes,
rtumps, trees, or i the groumd, When in -.'nP-
tivity thew linve shown themsglves expert in
eatehing fMies, sometinges capturing them winh
their (eeth and agzin with Ih{'ir Tront puws esed
with all the dexterity of Httle hiands.

Several leters of yosnge  containimg  from
three to seven each are born, the first usually
appearng in spring ad the last b= fall. The
young are bl and helpleéss ar bieth, anid
this combition chog so tenasciously to the mnth-
es teats that when she I8 frichtened feom the
nest they are often earried off attaehed 1o hee,

Some imdividnota at lenst of the whitesfooted
mice, like others af the genud Peromyicus, are

with all s windings ‘may
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known 1o have a prolopged and musical song.
It is 4 Hoe warbling dinty, a little like the song
al A canary, A nembier of goud oliservers
have rveconled these pertormances. bur they
appedar to be 8o infreguent that niost peogle
with' woodland experience have never lieard

i 1

I.Lgi.".'-llu: tves of thesy mice are phasied in con:
stant Tieny of 4 st of encnbés, Hawks and
owls, blucjays ﬂl?-liu:r\hﬁll-:ﬂ m the hird world
S pier die *Jin alert te chptnre themy, while
skumnks, weasels, winks, Toses, and siakes per-
sistenitly seck them mtheir rotreais.

THE BEACH MOUSE (Pero lic.
‘notus ndveiveniris anid i1s rﬂ!nthﬂ

{ For Winstrabion, sev poge £25)

The biésch mooie in a Lboastifnl, velvety.
fureed: hittle ereature st the size of a house
mouse and one of the smalless spocics of the
s Peromyseus.  Its Laek s colored with
slollete shades of pale virbeooiid-Tnedly dmal bty
utulerparty, including the fect, are suowy white.

The spocics Peroivyarne polionobur, of which
the heach monse s one ol several geogriphic
recch, oF sulspeoes, oocupites A comparatvely
restricted, tange in the lowland reglon of Als-
hami and. Georgin and thence thepigh 3 lirge
part of Flords, -

I presents do unimsually. convincing illakirs-
tires of the influence of changing elviranment
upon  thy  physdecal characters of anmale
Amoag  the cotton fields of Alahima. aml
Givatgrta Peremyicns polionefus 18 rather dark
grayish hrown, bot on the lighter-colred aoil
of Florula' the eolor redpondd and  Lecomes
Em!rr in perfedt enrrespondetce with the elange
in soll wotil the white sand-dunes and heaches
af the codst are reachod.  There, in strong con-
Lt with the color of the nortlpeen memleey
af the species, it in w0 modified 1hat the pale
representatives of this arei hre rocogmral
wnder the name sereirenfrin, a3 a googmaphie
race. or nlapecies

Clhanges in evivironment affect both greit aml
srnall nwtnnials in s variety of ways, sometimes
i shades af color, somelimes o orelutive sire,
amd somctimes o praportions;  Exceptions to
the Tole are to be found, howéver, and some
species of mammals have a wide raonge under
A Ereat voriely of comditions; with ssarcely an
uwpperciable slpgn of varksiion, .

I Thtuhﬁtih rnhnml: F'u- ihnndgfmt the: samd-
dinnes wiched of peninsolat Flogidn: edpes
clally  from Palm Heaeh to Moahuito Fnﬂ;.
wherever there I o growth of sea nats (0 niola),
which appears 1o bo its principal Tood plant
[t 18 4 noctorpal animal ond its nightly activie
tivs iy b= read. early i the mornmeg, from
the multitide of tmy trscks which lead in all
direetions and often form a network on the
saml.. A single track sometimes extends for 2
hundred yards of more from a barrow. sod
vgate. severnl
hisndred: yards of trav], shoaimg the activity
of this small worker during many hoors

Tracks are wost planriful immedingely aliout
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growths of sen nn.u.._l[:lmhﬂ of =w palmetio,
or ushes. The homes of those mice
AlE LN im short horrows  sheltereildl by
growing wegowation or  ander fullen palm
fronde -

As in the cage of many of vor mmmals, we
have scanty mformatvn concernieg: the fife of
those dttracrive little aminmls, and Gt & sog-
pested that here lies & pleasant sulject for i
vestigntion by somic nature loyer wintering n
Florida.

THE HIG-EARED ROCK MOUSE (Pera-
' myncus treel aod e reluiives)

(for dlmatration, s pogic £20)

The munetims dpecies of mide of the gems
Perpmoybcon in Nocth Amenca indlude a gregt
variety ol hitle Teastss uny of ‘which are dis
tagtiiched by beanty of forme and calue.  Clne
af the moot steildng and pecturasque fodued.
dalities gimonis thise 2 foond i the blg—sared
rock minune, which is churpoterieed by its great
wars, & thick, saft cont of butly brown fur, anil
a lomg. well-haired . In sige it exoreds the
comman  houpe motse amd  even the white.
{ooted micy which share its hainnts,

Thiz rock mouse 13 indigenons (o the monn.
tRins rcf{unq of the West, from Coloradn
antd New Mexitn 1o the Paclfic and south to
the ETHHE Meion of bLower Colifomin, and
down the Sterrd Modree of Mexion g Caxaca,
Within this area it divides i several mot vieey
sirongly marked geographne races

Aw implied hiv ita coommmon nome, it s 8 chars
acteristic dweller amnng <liffs and Jedges aloes
the ‘mountain slopes or rocky  canyon walls,
whete it oceypies the mahy Fevices and Linte
caves I Ualifornla it ranges from near sea-
levol upon the moontuims to aliove pousoo fedd
altitiude,  Alhough showing o distinet pee fer-
ence for reky plices, when avidlalile. somnii
racos of this monse adapt themselves to other
cotdijons Sud ay be fonm] on lirmmsh-grown
flats, white they Hve i beaah heaps, ol wisd-
rat nesta, anid wimilar sheltor,

That they trmake their homes in placeds other
than ¢liffs in New Mexico was evidenved by oa
thick, woft ness made almodt entiroly of wool,
tound in u hollow. jimipee.  They have severs
Iitters of from two to slx young eavh year, the
brewrhinng peniice] esteniing from spring o fall;

In Aripona #nil New Mexico T foond the
rock motse most nomerons i the belt of

wmigier s aml pinsong and o the adjacent vel-
ownne forest  The crevices of clifls alhowm
the Mokd pmd fupd Tefian pueblin and o 401
the rocky wilderness of that retion. inchading
the Urand Chaneon, are alnmmdamtly  popalated
with them.

They search evers nook oot therr hannts
amd] ofted vikit culsn: or temporary comps oy
frwwl, Ik oo et msuslly take gp thelr abede
i them as do the white-fimted itlee. When
inmaging their movements are quick, amd vwhen
sturthed they make surprismgly  long  leaps
Like athers of thelr kitnl, they eat a sreant va-
rinty of ‘seods and small nut quantives of

420

which they [ay up in winter storew  Pinyon
nuls, and especially juniper seeds, are theit
fuvorie food,

Wihile o nocturral hilits, rodk mice at times
watsder forth in sheltered spors by day, and on
the few occasiomy | have seen them | have
ey delighted with thewr grace and besuty,
thewr proat cars aml prominent shining black
cyes lending them an altractive air of alert -
1:1_1{1 ll_l.‘l*.l ' " '

e il their Bves Coatre i alead)
peril Frome prodatory fnum?hm*lm nnul mrlru
wiade shadowlike along the faces of ther rocky
hotes, ready 1o pack them up whenever they
venitiore o splen view, winle hnbeats, skonks,
wndd woasels prow! about by mgght hunting theis
lurty vietima

THE BROWN RAT (Rattus narvegicus

and its relatives)
{ For llwatratiog, se¢ page 420

liis safe b assimme that few readers neod
an introdocion o thay world-wide pest vari-
otsly h“':fwﬂ s the hiecwn rat, bouse rat, whar !
ril, or MNorway nib. Two Buropean relaty
the black rat aod' the el rul%ud tﬁ
brown rat to the New World and became
widely divirilinted. They revemble the brown
rat, but are miach smaller and are soom ailad,
driven wwsy, of roduced to o sedondary status
by their larger amd Hercer cousin, which aver-
ages about sixtéen oches in length, afthongh
large individuals aitain g length of more than
twenty inches al o weight of more tlan two
petinicds. The Black rar bas nearly dizappeared
From mest of its former Haunts in the United
States and the roof rat i3 mainly resteicted 10
withern localities with & mild climate.,

Neitlier the Tiwown, black, nor ool rat has
any mrr relatives among native ruta of Amer-
ica. amd all may e destingoished from oor
nntive primats by therr conrser haic amf jon,
rehoed] 1kl

The Yeown rat is tilieved to howe first fn-
vaded Europe from Asia inszaz when hordes
of them swam the Volen River, and ahoie the
satie yeuy it armived in Englaod on ships from
the (hrent.  Sinee they, roveling by ships and
by imland commercial routes, it hos spread 1o
ueirly all parts of the glabe Tn Amerioa it
i pow eptahliahed iy human abodes throggh-
out the kmgth and Bremlth of the continetts
Fronnt Cireesland to Patagonta

Wherever it goes the fierce and aggressive
eporit with which it b endowed qualifes the
brown rat mare thin 1o hold: #is own asains
all rivals. wlele its mental adrodiness and its
fecunidity have lareely nullitied the eonstant
warfare heing w agains it Dy all mankind,
Not content with infesting shipm, dwaollings,
stires, wourehowses, and vivn (he refrigerating
roots of cold-storage plants in many areas, i
|I_-i|t vatalilishod nself gs on oxtremely destrue-
Hve peel i the open fields

In tovens §t hides ameong ciored mershanillse,
irethe hattow walls of bmidings, in sewers and
ather wnderground passsijeey, o, 2= in the [ields,
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in burrows sl it s in e groamd, s
nosts are soft, warnmn masses of Olcous e
rinl wihich s sevured Ny mids on any avhililis
urply of entton. wood, or falipics, which thiy

cut iotn shreda for the furpuu:.

In these retreais it has severs] iuess s year,
averagitz aboat ten young, it ﬂ:n'winmf
caiés of mwire: than fwenty young have heen
recorded.  The vouug Degin to breed when Jess
han six months bl The sie and number of
Ilm:'rs inereuse with the fond supply, and tndor
{avirrable condidions rats saon betome infolers
able peats. - -

In Jamaies apd fhe Howabnan Pslanmds rats

citne s mimeraus that sagur <ane aml other

antations were at ofte time threatened’ with
vomplete destroption.  To save the vrop the
mongonke way introdoced, Tt after checkme
the rats in Jamaica these curions Tittle riaen-
mals i tirn hecame a peit wilich it appears

lwrc'irﬂ,l ta cantrol. _

1 the Hawalian Islands the motgoose re

duecod the nmuh:rlﬁf th:hhm 1Ii|r T [ T
il ook their aliades m the 1ree G

E!lﬁ Tl:ju:j m“ul:-. lHve ps eompletely uﬂu:rﬁ

tives as squireels, safe oo ther gronnd-in-

baliting enemy. _ )

Praring o twe weeks’ cumpidgn sgaingt rals
in the sewers of Paris Googon were killoil. anil
on o rice plantation of alouwt 1200 acres
(Frorgin wuwo were destroved in one peason,
In Ilinoss 3435 were lled onog Lyt n osne
e _ .

Chie ooF the ot curioms chaptess in the Wile
of this hardy L=ast i= oiw developing i the
far islaod of Souh Georgiz, on the border of
the Antarctle, ezt of Cape Horm. On this
Flarmd, which has @ cold apld stormy sinmer
amd nine momhs of rigoross winjer, several
whaling stations hdve lwen estahlished.  or
vears great timbers of whale dhrcnrses have
drifted ashore cach season amly half mtbne
half refrigerated. have furnished o oovor-fail-
irur Siepd supply for brown tals thut have land-
#rd from the J {
they are veported (o have incredsed ontil they
nive  exist there Dferally o omllions.  They
make theie nests in the tssocks of grass ad

t and swprm slons wellomorked frads tho
I::::ru miadde on the mptain sides

Im the trenches along the Taitle {roml o
France they have become extromely  shundun)
el frotihlesornz, and n E:n,g'[qmi I-II,I‘L"I" meidii-
pligd wntil the Poard af Aprieultare 5 Teciym-
mendiog efforts (o destroy them b & mhenace
to the publie welfare throgeh their weste of
frvd sipplied ) _

COn fzrms i additiom to destroying growing
ant] stored crops, they kil great numbetrs of
voung chickens, torkevs, amd other poaliey, anid
create havoe with =ach grouml = (requenting
panie as pheasants. A all thimes brown Fats
are mare or less carmiverors, dinl when sev-
era] are confied im a cage the stropger will
sqon Kill and devour the wenker.

In city dleparment stores aml large  hotels
they often catese ihousands of dollars damuge
veatly in aingle establishments.  An Foglish
crganteation for thelr destrustion cstimated in

v With such abusdant food
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1908 (lhat, owmside e towns anidl shipping, in
r,ﬁfn Hratadn and lreland they camudpg:fmm'i
l[ocses of aliont J7 4000, 0800,

i‘l"&'hm 1}|.-.-'r-: Wm fdiTqi'Fflfnh In ll‘_lé
ood sugply, an nece of which luas el

i et [n:};nﬁ:'u i fthe rut poputenon, the Fats
mitgrate ol Giher districes, scmdtinmes in coor-
motts pumnlars.  Thiese agraiions usually oc-
aur at mght, and are mattery ol history
in Eyrope and in the Unjted Sintes

A owitiess of ot of tlicse mlﬁ‘lilir.l_ni TR
ot 10 100y seporied that one maanliy iﬁﬁhl
as B wos poassinmg alomg the roatls be heand &
rustling i a field near by aml sion FAW CTOas-
mig the rowd i front of him g omiatude of
tuts exteniling ns far aa be could see. The
followime year Hid invaders bWeame a plicoe
i thut digtrict. A fimes of food scarcity s
becomie extrrmely biskd noil aggressive, ih-
cirt hskitation ' they swimn sbreams erw ATt e
i their wanderings amd at fumes wall cven at-
tack mmnn. _ .

Clwing 1o their great mumbers, aniversal @
rribwnion, aml destrictivemess, hrown mts age
the worst mammal pest known to mankind
Through their halit of living in sewers, dmong
the oial of » u{ili'ﬂer-huuﬁ:-i.. aml wm garhage
heaps, from which thep h:ﬂdﬁ *.!.“t“!n#l and
aterehotnes, . they poliute and spoll even meire
fowvadstiiTs tThum they eat -

In-addition, they are Known carriefg of some
of - the worst aml most dreaded dineases, ny
ihomic plagne, trichinoss, and  sepla; iea-
motka i while thero is Wintde dombe that they
spriend] beurler lever, typhoid, diphtheria, aond
pther contigmons maladies. RBuhtsnic plagiue is
mainly dependemt opon rats for it JEsemiina-
tlewet und hos been cartiod by them o more than
fifty coumtries, including the United Smates. o
Iu-ﬁ'iu maore than twa million peaple have died
i vne vear from this rat-comvevedl disesse

Ylehough rats are abibwirred by man, yet the
hiave been for a.glﬂ wa closely associatod wit
must of his actlvities that they have long had
thett place I O Work] Hleraipre  Among
other mstanees, many ceaders will reeafl Victor
Hugo's groesome account of Jean Valjean's
il with the rats Gnonhie sewers of Paria  In
Vnglamil and om the continent rut catching has
leen a eegular trilde smd dogs have heen spe-
cially et for use in thedr pursuit.

Rats are lonthspme vermip wII]rl:l'l civiineed
man shotihd elbninute with the other evils of
his semit-ligrharie davs which he is Il."i'lrmih:-
hind  Cing might «BIF wish that in many places
a mcdern “Pied Piger of Hamehn™ would op.
pear and vl the people of these pests.  This
153 nod necessary, however, i the pulihe  will
cense to lnke Eheir prescnce @s o matter of
entifse.  Their excluslin from bolldings and
destruction are marely matters of good honse-
kiciring. beth persanal and communal.

Hats can e Juminhed by romoving or de-
steoying  trash heaps and  simiflar barhoring
plisces aml by the simple expedient of  rat-
prosbng luillings, especially dwellimzs. gran-
aries, warthoees, pul other plisces where foodd
sifiplien are sored,

wa e precaitiohary medsiees shoulil be sup-
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plemenwd by trapping o poisomng tn open
places. '_'ﬂ:ﬁjnf'ﬂmﬁi?m_ﬂ' mﬂ#“ be Fully
socceiaful o when engaged m ly the com-
munity at large.  The retirns from the invest-
ment for doch 2 purpose will be large, nol
only o the vast money wvalues of property
saved, but m the reduction of the death rute s
in the grest improveront of the public health

THE HOUSE MOUSE (Mus misculus)
(For illnsirarion, se¢ poje 429

The familizr house momse i of Old 'Waorlkd
ovigint and moy be distinguished trom sus of
pir pathve mice by i proporticnately  slen-
derer by, lomg- haarle=s tnal, amd ‘the pearly

wmfonm color on the upper and ander paris
of the body. the hopse rot, wabile
an alien from s origimal home 0 Asia, nnﬁ

transported by ship aod By inlaol comeneree,
it hos gatted permanent foothold and thrives
i lamls of the mest diverse olimatic eondi-
tvmes; exeept thowe of the frigid polar regions,

Fir conturies the hoose mouse oy been pue-
asitie wboul the habitations of man, ami in
i places in Amoroa hos spread fida the
A1l h.]:_m]g ctubtry, where 1t holds its ownin
the straggle {or existmos with many of onr

e speeics: It 15 probalile e s abiljey
to Mve in bhowvses also mfested by the feree
teown rat b5 ddie wholly 1o it aglity, and ti
the small sz, winch emablis @ to petoea
thromgh erevices too semall for the rat,

In buitdisgs it hides its worm nests o oh
getire mooks aml cranmies, making them  of
scrapa ol wool, cotton, or other soft Bbroos
material, often et froen (ahelée  Out in the

lils, Hie any witier harde vagaband, 5 adags
iself o whatever cover may bo pvailahle on
the surfare or In ereviees ol the  desoried
burrows of ather mimmals '

Tt has several Litters of ‘from four te nine
young eavh year.  The soung. are bomm Blind,
naked, and helpless;, but are soon able to rm
aloat, often following the mother on het Toe-
aging expeiditions, When 3 little more thay
half grown they ussally seatier from the bome
st and seek tHons af thelr own.

Thronghont mest of fts worlil-wide e
the house mouse has the same general appear
ance, bot i somne localities the offecy of
chianged environment is develoging apprecmlbli
diferences, which appear destined to resalt in
muarded ul.'mgrn'iﬂﬂt rces. The representikives
of thesr miee | canght in weedy fields on the
coast of Chiapas; near the barder f Guane
muafa, have andipofeciable sty shnde on'the
back in place of the ardinary dall gray.

The stecess of hath the house momse aml
the honse rit in establishing themzelvms so spe
eessfully in all parts of the warhl, 10 the Faen
of the antagonism of mankind, affords murvel-
ous cxamiples of physical aml meéntal lapks-
hitity med equaled elsewhere arong mammals

From- early days the domestic mouse has
boen o familtar menther of the hotsehold with
peuple of all degrei. amd the hottsewife has hal
to match her wits against the conning persist-

guard the family supphies of food
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elice of this stuall maradder in order to safe-
m‘uI clothing.
LDiesgrite the snagonism excited by fis de-
simiictive hiabits the mouse 78 20 mmall and often
=0 gmnsng mo s ways (hat it has  commuonly
bieen' regmirded with o balf hostile, bhalf friendly,
milervst, This i apparemt by {requent refor-
eors 1008 1y proverln, narzecy rhymes, fililes,
andl folklore, =8 well an 0 more serious Rers -
ire
Muny cusen of singing howze mice haye been:
resiaried, tiilrh* nites bekng o series of contfny.
uis mnsical chirps, trille and wathlings, rs
amd falling nhl.l:urﬁu ovtaye aml =lbgin E:.“ui;i:
by the sorg 0f o canary.  [F has been claimed
that this singing is doe to an affection of the
SONTEATCr's hr#ﬂlhmf orgarm, bap this  can
sciireely wecount for its betngg uttered at definite

titties andd places anid ceasing at the volition of

the perfurmer.

In orje dnstance the sang hod béen heard jna
vhita closet and an observer sat by the open
doot 1o lpcate the pinger.  After parent wait-
iBE "3 miuse  pa ottt from  behimd the
HtﬂJh'h climbies] up a Lintle way en the brackets,
and atwer looking around several times, began
to mings”  This monse contitined 1o aing in the
wimie plave ab intevvals for sevieral weeks and
bezame mecmstomed 't the pregence of people
dorme wa performances | ten it mliirmli:%i
appeared, proluhly a vieting to ote of the dan-
ers which constantly beset iy Kind,

THE MOUNTAIN-BEAVER don
rufa phaea and s r=1iulifﬂﬂ e

(For slugtranion, see page 439)

The {icdt slventurons fur traders wha pene-
trated  the Cregon wilds found the Clanook
Indians provided with robes made of sldne of
the mountim-bedver.  From that time antil re
cantly but [iile acenrate infocmiation has been
avaitnhle rnum*minj,: the habits of this enri-
ons soimal  Tocilly it #8 Known by severad
other names, including *Sewellel”” “mowmntain
hetimer,” *hoomer," and, e the Clympie mont-
tainy, “chehahs™ ' '

- gents of motniain-beavers contains ondy
a simgle spocies with geveral subwpedies, all hav-
ing o close mperficial Hkeness i gize and form
et A toilless mushoenl, exeept fur, their ooarse.,
harh for- It is an exclusively North Amer
umn type and, aside fram a2 remate relationship
o the squirrel family, has op Ko among Jiv
ing mammale It appears to ho o sole survivor
from some former nfc. A with the pocket
ltl.lrhtrn, tra miode of Hle has developed power-
ful osscles aliont the head, frone legs, and
farepirt of the binly

i distribution of the mountain-beaver in
Tertiary {lme extendied throogh the Grear
Basin o Nonth Dakows, bot at prosont s
clasely rostricted to the humid region between
thon erests of the Casondes and the Slermn
Nevwda and the Pactfic ropst, and from the
lower Frider River, British Columbia, south to
the Litituile of San Franctson Hay, Cahifornia,

Wikin this sngerhly forested region this ami-
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mal delrghis in locatioos that are coal aud

ooging with water, whete, wnder the dense.

| udergrowth of

e af an almost m _
it construcls

shirtibs, ferns and mbeér berbage, it
numhnr]tmlltlr::th u:'n?l tritila : “E# s
times i fal bk mare "(Hten cat-
yona and moaotam slopes, among willow, alder,
anpen, of other thickets, or evion' in the heivy
ertiiferous forest,

Yeritble colonies inhabu certum areas aud
the umel in hane il with burrows sk
T8 :ﬂ tiches 1 didmeter aml covered swith
A nepwork of sorfece trnle, The wrregolar
hfanehing tuimels are sometines tao o thiree
himedred feet in dength and have a2 froguen) -
wrvala sule s throwgh whuh the varth
mine] In extending the burrow tay Tie ofected
v small dumps.  The tusnels appear s large

measure huily for the safety of the owor

traveling, since they repeatedly coie to the
siirface at the end ol a2 log, where an ajien,
noatly kepe tranl extemls upder tes sheiter the
ehitire length, the tunnel lwing resomed st the
far etil ol the log

Al surfoce runways connecting tonnel en-
trancos of leading throogh the thick surfice
vegetation are well kopt aml free of nll ol-
structinne.  The grooml  in these bhaunts s
commonly so shtorated with water that the
wmintels  Toem drafage chappels down wlich
rom Tt strenms.

Nest chambers discovered by T, L Schel-
{ee bov the Olympie Mogntaing were beated in

turmels two teet undergronml.  They were aval

i foem aml omo medsuted cglibcen inches i
liorisamtal Jdinmeter. and soventesn in height
I'lere three wtormge chambers opemesl clirectly
from the nest :’E.l‘nn'l’l:rnr. one of wlieh con-
tadned '

rorita, which had Leen kipt ao limg thiy were
spoiled, and another was partly ffled with
freshly cut Teaves of neitles ard twigs of colure
amad fir, At the far end an ogening. drpped
X mio & small drainage besm parily
filled with ‘water, out of which kd two pas-
sages  The ronds af the chambers were lmed
with a thin lwyor of clay, which appearcd fo
Fave leen packed o plice hy the owner.

Im o the upper and deige part of the ness,
which was’ made of doed fromds of  ferma
prassed, amld smmll twigs, were found three
voung bess than a week ol with coats of fine
fur, hut with eyes atill clomed.  Like burroow-
ine atinals gpeoerally, the monniainbEliver is
cleanly in inlﬁ{-nuhrr e aned offal, bovase dir.
and debris of all kinds are puibed pur by (he
fgrofect aml hewd o the dirmps at the Trss-oased
ppeninee. .

In winter moch of the momtam-beover
gottniry (8 boaried under several {eet ol saow,
bt thre doos not stop) the avtivities of {liks
hardy animal.  Betwoen the entramoes to' ks
irrws  avd out glong the surface of the
grome] it tprmeld themngh the spow it varbogs
directions iy search of fornge,

At this time jt cuts twigs from hiishes and
s the bark from the tronks aid roots of
the smaller trees. smetimes completely mird-
ling &l Willing trees moee than two feet in

twin fquarts, or mure of sectioms of fern,

THE SATIONAL GEOGRAPHIC MAGAZINE

imeter. I undergroomd qunnels are alzo
oxiended st this season, the soils befitar posbed
up b dwimgs ender the siow and parts of the
sicw. tupmelds are packed’ jull of 8 tor some
destance, 8 that whicn the snow disappeats the

curions arthi-foremy remaln Nke those of the

t Cr.
_ ‘Ih-:ﬁﬂhih-htﬁtr lives  Monolanoits ex-
stepce and correspomlingly haweks the nsdotal
vivacity of many other spectes which have 3
greater Brocdom of ancvemient. Wlien ahe is
catght it shows Fitle fesr. Dot stuageles (o
cscape, growling, clarrering s 'teeth, and iniing.
vicioaly at anything withul reach.. [ta desire

for foidd, however, appears to contrel it3 e

tiome, andd very soon after Leing coptured
will eil any green vegelation dffeced, as yneon-
eerpeittly a8 though frec.

That the mountain-heaver possesses pocial ins
stincks T ovideul, 35 4 pair ok offen Toud
e .I{i!!u.r-illr apt of tunnels, and in mamy fa-
vorable plwced a oomber will have their bar-
rows closely gragiped, and  comected  with &
vetwork  of ootmanlealing sirfave truils

Althongh oainly poctsirmal, the angnals are
active aftly in the morping wid bte it the
nftormon, as well as throughomt dack days,
Those kept m captrnty: woold sliovw periods of
restlcsn actrity at night and hive alernaling
periods of sheep and wakoinlpews doriog the,
day., Sometimes they would sloep cotlod with
the el turned endder dhie body @nd seain flag
on. their bicks. Doring  these perdods their
slecp 55 often 5o profound that' they may he
Biandler] withont Tming dwaliened.

U captbve rmlu:u'i.' b repaarted 1o have ut-
teredl & hlriimllp{m'l:'l-'.'tri‘nﬂ nite resembbing that
of g serecci-owl,  They have . stropg niusky
onleibs which 48 very evident when they are brst
cartghit, ml which i3 frenevtly aprarort aliomt
e Inerrows;

Carvful aml reposied efarts 1o keep these
amimils in captivity under as tear mormuld dom-
ditions af pomzihile o regord o food and sor-
Folmdings i the viciniy of wliern they were
captared have, wp tp the preset time, resaloed
i failure. [nevery case the animaly failed to
thrive and sodin died.

The neathg ocomrs alioat the middle of
Murch, and pmonih luter Hiers of two or' three
veruhi are lwsrn.  The syoung grow lw, mhaet
attaining foll see for a vear or more, and, o
not breed until the secomnd vear, but they lenve
the sheTter of the Hewtie nest tind scalter to
owvcipy burmews of thetr own at the eod of
the first two or three months,

The souitam-heaver Teeds updn npearly all
sl vegetation growing ty its hannts, inchinl-
wi. m addition to emall herbage, shrabp, the
hark @l trees and bushus, ferne, and fern root=
Mare than thirty species of native plants have
o Tound ampog iy “hay” piles at the maniba
ol hirtorwa. Rioee s country has hecorme in-
cremsingly  oovopiel by farmess, 8 hs de-
veloperl @ fomdmvest for cultdvated crops that,
i many places, i rermdenng it 2 pest It ap-
penrs to have a dpecial tante Tor abhage, (o
ety nd pmion pops, and other garden prodoee,

When githering its food Tt aite up sguirels
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like and grasps the plant stem with aoe limld,
a lopg projecting tabiercle on the “hezl” of the

and opposing  the bogers lile a thumbe and
giving & gonid grasp, 80 that it ocan pull plants
dowis 1o e attem off with the sharp  froot
toth,  Sometines it climbs up & few Toot fito
a sl or spall branching tree after sucenlent
shioots, '

The mountaln-beaver has the Intesesth
makit of gathering stores of green plant fon
much fike that of the cony on thie mooniain
topig, bt appears ws be more methodieal 0 ks
ways, guthering the sterns of such planis os
grasseds, Terns; amil lopime=, as woll g8 twies of
variotts bushea ol carreing thentan bondles
as large as can be el mothe month, the hutts
of the stema nestly land together. These [ittle
batdies of “hay” are pluced apde by shde abont
the ciitrances of the hirrows, with the bntis
all paralle] on shicks or other support 1o kevp
them &5 clear an poszille from the grod
Thex are Telt thus for & day or more to cure
hefore DBeing earfied inte the  subberranean
N - TEFEITEAL

Chilef among the four-footed ememies of the
mountaie-heaver are the fisher and hobeyt, and
an ecagle hins been sevn keeping elose wateh ot
the entrande OF {heir burtfows.

THE COMMON WOODCHUCK, OR
AMERICAN MARMOT (Marmowm
monax wid ks relatives )

{For dhaetration, aee poge 432

THe woodchovk or Mgroondhog™ 18 o t
eiarmid, with coarse hair, heavy body, shor
neck, short, bushy tail, poweriol legs, and fert
armoil with strong claws for diguing. When
folly grown it averages about ten ponnds in
woight s psmml color is o griseled brown,
but in some districts bluck. or melanisrle, fidi-
vidualg are fod wieoamiion,

Marmots are commaon to Eurppe, Asin) s
worth America,  The group dottalne  many
specics amd geographie swoes varying in size
and color, The Alpine marmot of Europe i
probably the most Eunﬁ!iu_r of the Ol \'-pu:rld
specics and the womdchuek the best known in

moTica.,

North Ameried vontiind several species of
marmots, their joint territnry estending from
coast 1o eaast over ‘the northern parie of the
ctmtinent and from southern Labrador, the
anuthern shiver of Findsan  Day and Great
Slave Lake, and centril Alaula southward 1o
narthern Alabama, and along the Tigh moon-
taips 1o New Mexin

wenl

v aml the sssithern Sierra
Nevadn of California.  The common wood-
l.'hll_tl-l: 10 well koown to every dweller fn the
cpuntryside of the Fuaern States and Canada,
where it pocars from sea-level to near the tops

if the bighest mountiine st aliitnden of oves

400 feet, .

It i & familiar hahitant of Oelds and geasy
hlades; especiully where bordering wood b
uiferd safe retreat. In such pliees it digs bur-
rows under stone walls, rocks, ledgen, old
kumps, or even out in the open grass-grown

OF XORTH AMERICA
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tehis [t commimly ves in the mddst of the
forist, where lta dens are Jocuted fn s variety
af aimtitione.. The burrows are marked by Tit-
tle moands of curth =3t the entrumees mml -
disfarily cootuin from twenty 1o forty feel of
lranching galleries, oue ar more of which end
in & rounded chambor ahout a foot in diem:
cter, will lined withi dry grass gl leayes,

Within thesd warm nests the females bring
forth feom three 1o nine blisd and helplens
voung about the last of Apell or early in Ll:l._'r-

lew weeks later the yimmng apppenr abart rhe
entrancs of the barrows sunmoz (themseloe
aid  playiog with one anotber, bet osualls
ready Lo disapprar ot the first alirm, At Gmes.
however, they are surprsengly stepd gnd mas
be capiturked with cuse. Woddchtoks hitve prac-
ticulls n edomioimie viloe.  Their flesh, while
cccasionally caten, w httle estvemed, and thor
courisely haired s are waorthless as fur.

Flie wopdchiek iy o sloggish sod staphl ani-
mal which does not ordinarily go far fram i
thrrow, bgt Sf cetthin stasone, espocially 1o
spring, wanders widely, as though looking veee
ite territory bofore Tocating for the summer.
it has much curiosity aml often sits gpeigln
ufi s hl:_ul.l leet o bk alynyl, remuiming {or
a lomi time o8 motionless as A statue ‘ﬁﬂrr.n
one 1% driven into its barrow, if a'persan ap-
progches guietly amd whisthes, §i will | often
rarse s head dn the entrunce and look abemy
to safedy s curiosiy. _
. Its only note is & short shrill whistle, which
i sitters explomively at freguent intervals when
mch alarmed.  Ar soch times it alsh chatters
ite teeth with o ratthng sounid 28 awls some-
times clatter thedr heaks.

(wing- o their muinly dimrnad habits and
persistotice b Byl in and ubout the boriders
of felds, womdchucks gre among the most
wiﬂrlf kvmwn of our smaller mameals, and
have lomg bien the fuvorite gume of the eoum-
tey bty woad bis dog. When cormered thes will
light savagely and with their’ strong incisars
inflict movere woonds

They feed on grasses, ¢lover, and other sue-
culeni 'H‘l!ill“l-. incliuding various eultivated or
vapecially vegetables . feld and garden, where
they sometimes do moel damage.  The holes
and carth wenmils they make m Helda, in addi-
tliin 1w fecding on anil tratmpling down grosaes
tr graln, excile a strong fecling againet them,
and “Trmers everywhere Iook pos them as o
nudeance. Tn New Hampshire so greut was the
prejudive. agaings them that in 1833 o law was
pafsed icng a hounty of len eents chch on
them : "Feotided, That ho baanty shall be paid
fir aany Woorlchock killed on Suoday”

Unlike many rodents, the woodehnelks do not
lay wpstores of fodd for winter, As sommer

ws to0 an e they fedd heavity amd become

cessively fat  On the appropch of cold
ey become mord and mace glapiish,
appearing above sroind with decreusing fre-
?ums:;lr until’ from the end of September to the
izt of November, according io locality, they
retive to their larraws and begin the long
hibernating sleep which continoes until the ap-
prouch af spring.
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Some time between Feliruary anid April, a=
cording to latitude, they come forth to resinme
their seasomal getivities Ilp the: porthern parts
of their runge they usmally come oot severnl
weeks befure the snow disappears sl muy be
tracked in it as they wander abomt searching
for food of o mew ldcikicm,

The prambvence of the gromindbog as & pop-
ular figure in the countsy lore of the Hastern
States B shown by his having bern given a
(ilace with the Saints on the ealendar, Febiruary
2 teing widely linown us “Groundheg Ly,
It is elaimied that on this date the groonilbog
withes from lis long winter sleep apd appears
at the month of hs hurrow 10 look aboot and
sarvey the wenther. 11 the san shine o that
e can see i shudow, hatd weather @ inlieated
and Te retires to rermme his sloep for another
fix weels. Oilicrwine the winter 8 lirokin
and milld weather is predicted. Even on the
cniskirts of Washington some of the comitry-
men still appruise the character of the coming
spring hy the weather on "Grnnndhege Pray.

THE HOARY MARMOT, OR WHIS-
TLER (Marmotg caligata and its
relatives )

{(For dlustration, see pagt §53)

The whistler is the Targest and handsones
of the Ameriean marmots It #8 stmdlie in
progortions  to the  comimon sdoodchpck, Tt
avernwes noarly pwice 1= weighn  Tis ‘HLF. or
thicker and of a betier quality, might lave a
value in the for trade i etoogl the akins
were availahle. As it in, thy slkams are waed
only {for robes and sometimes for clothing Ly
the Tridiams. :

he distribunon of this characteristic animral
pf the ntrthern Rocky Aountolns amd omlying
rmnges extends from the Esdiortt Mountakms,
fronting the Arctic owmsl of Aleska, amd the
peinsuly of Alagka, weutheasterly to the Bit.
terrot Moumtains of  [daheo, :'rtlr{tlﬂ iaimer,
the Olympics of Washington, and Vancouver
Islnnd, In the North 6 range extonds from
alove timber-Hie dows over bare slopBs and
through ghacial valleys 1o the sealevel along
the southern const of Aluska. To the soumh-
ward it is limited whally to the higher eleva.
vions, usually above timber-tme 2

Owing to variations in climatic comditions
and to fsolition in differont parts of 2 range,
several peographic roces of the whistler have
born developed.  Tn the fouataios to the wotth-
ward of s range other marmors oecar 26 far
as Mrew Mexieo and Colifornia,

When the French-Canadian soyageirs oo
their for-trading expedivions first visited the
Rocky Mountzins they encomntermd the hl:l'rli.?
marmots anid wppliod to them the matwe stk

flewr,” ar whistler, which they had aleeady

given the common wondchuek of eastern Can-
ada. The shrill note of tlie hoary marmo gn-
der favorable creeumstanees, muy he lheord
more than o mile and justifies the restriction
of the name whiatler to it

The whistler lives in duch remote gl enfre-
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fuented districts thet hitde s known of s Jife
history. It ds affieiad g hobi= and loves the
froo open spaces of the high mouitain ridges
There its loid, aftirepeatel] call nole, «riking
culots, togetler with its hablt of rouning aboit
on the soowhanks, rendder 3t apuwsnally oon-
sfriczin, . _ _ .
High i {lie mountains it nsoally antalnis
rock slides, the tum rock masses of glacial
morained, or rocky pobms, bur sometirnes takes
igs its abaude g n earth s ur Hn the bt
tonts of httle glacinl walleys,  Ordidarily tlie
dems are hidden in the rock shides and hroken
down ledges, or barrows ate dog under tlie
phelier of a bemlders anid even in open
grovml awiay from any rocky shelter: )
Drartog the sumtvy days of sommer the whis
ther I‘-ﬁ.‘lll:hﬂr frefuenta the top of sone com
spiconts  houlder or projecting rocky  poin,
rom whiely, 31 commands n sweeping view ol
all its warronndings. iz sght and hearing sre
extmordimarily keen, amd when parched on it
foolcoul. H is adiffienlt to stalle,  When one lis
its hurrow located moan opep plaee it often sils
r t o b houoched to ook watchfully

a and at the firar olirm JdEappesrs filo it

disty, This watehfalness Is nicessary, for even
in the remote alpine highlands W orenpies, the
whinstler ts h-m.e‘f by enemica,  The most Tor
miclitsle of these are the great brown amd
rirzly bears of the North, which dig it from
te hittreow.  In addition prowhng wolves, Can-
ada lynxes, wolverines, aml cagles take occa
stonal todl from it numbers.

Taward the ¢énd of summer, when the high
alpined’ slopes are thickly grown with smifl
Howering herbage, the whistler' feeds Teavil
an inany. of the plants amd, hike the wooilchne
ar this seanon, hecomes excessively fat, Before
the arrivdl of wioter it retires to the shelier of
its. den g begios the long hiberoating slecp
whivh may lazt six months or more.  In spring
before the amowy mantle & gone from the
sontainn, i oas ot ready o weleome the ap-
proaching swmmer. A fow weoks later the
three or foor yopng are borne  They remain
with the muother theopghoot the season and
during their fivst winter may hibernate i the
hiime den. .

The unspoiled wilderness of remote north-
ern metintum slopes and cifges whers the whis-
tler lives is alwn the home of the tnonntain
sheey, caribou, and huge northern bears. As
the hardy sportsmen soam  these o Iril‘llﬂ'
heights in search of game thelr attemtion 1=
conttantly attracted o the marmots, whose

vesepee and sheill eall notes lend o [ﬂﬂllinﬁ,
och of fife to many an otherwise harsh an
forhidding scene.

THE PRAIRIE-DOG (Cynomys
lydovicianus and its refabives)

(For illurivation, see page £36)

Proleie-diogs nre not “deges,” bt 1 re-
dits, frst oousing to the gronm] spirmels, of
ermaphiles, Az & rule. they may be dis-
:Ejgni-}hnd from the ground squirrels by their
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larger piee, proportiouptely shorter aml heavier
bealies, mid shortor talls, 1o fongih they vary
froom folirieen to over aeventeen inelies, and in
weight from one aind one-half o more than
three pownds

These ronlents are lmited to the interior of
North America and foem-a smail group of five

ecies aml syveral gedgraphic roces.  Althoogh
cianely altke m general form anid halies, the
spocios are divided into two sels . ome, the
moat widely distrilnted nhd best koowm, hay-
g the tails Hpped with Wack, and the ather
haying the wmily tipped with whije

the treoless western plains and yylfleys

from Noeth Dalaota ond Montona o Texas
and theoee west aercss the Rocky Muoentains
o Utah and Arizom, they are ane of the most
namerois snd characteristic ammals.  Sooth-
ward they. ramge ingo northwestérn Chibaaha
aml one apecies Oceiiplcs an psolalid area on
the Mexican tble:land 0 spathern Coahuila
amd northerst San Litds Pitosl, Mexieo.  Their
vierticll range varies from abioug 2000 feet On
the plaine to above 1ooon foet i the mgwes-
tinous parts of Coloratke and Arizomsn

Chwirg to thelr dinrnal abats their exoided-
e abundance over vast areas, and their ine
teresting mode ol living incolonies, pratrie-dogs
huve always attracted the atemtinm of travelers
and have become one of the most widely lonown
of our smaller mammals Al whae have liced
iy the Wett, or who have merely traversed the
Creat Flains on the transcontinental railvopds,
have had their interest excited by these plump
lirthe antmals aitting helt upright by the meommls
which mark the entrapces (o their burrows: or
scampering  panicitricken for  sholter as  the
train mprs throagh their Toowns” .

So strong is the gregarious instinet o praie-
dings that they custonarily make their harrows
within short distances of each other, varying
from o few varidito o few rods At The
infabitants of theie comiminitices, of 'Eluwruf
As they have aften heeh termed, Sdry i mms
ber from a few individeals o millons, In
western Texa one contimuous colony s 4bont
rzo miles lomg am] o mles wide. T the
entire. State of Texas go000 square miles are

occupied by praitie-dogs, amd the numberof

these anmimals within this area rns o the
hndreds of mlliens, The extent to wiich
thoy occupy parts of their territors s owell §l-
lustrated by ooe situstion in o mondtam salley,
comiaiiting abowt & shuare mile, ™ eastern
Arisoma, which by nciual eount contained 7200
of their bnrmows,

The orows, from four to five inches in
diatneter, are gsialle located on fist or gently
;1{;1:“1! grommil.  They deseend abraptly from

{ to wixteen Teot, then twrn ut a shamp
anple and extend ten to twemty-five feel i a
horizontal or slightly opward course,  The
tmnel ot the end of the steep descending
shieft s plwnys more of lessa {rrepular in
conrss, and bmanches in various directions, the
branches often ending in 2 rounded nest or
storge chumber, but sametimes forming a Toop
back to the main passagewany.  Not infre-
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dnemtly bwo entrances some distonee gpart’ leod
o these deep workings, A Hitle niche ia in-
geniomsly dig on ome side of the steep entrance
shiafl, foor to six feet below the surfice, (o
which dn the spproach of danger the owner
tolires to listen ami] daterinme whether it may
or may not be neerssary (o geek safety in the
'-ll'flh of the den,  Ttas froan these vanipge
paints that the resential voices of the halitancs
come to un mtrmler in § prairicedog “town®™
“Tl'llﬂ H?Hlﬁ:: tatled i hi
e blinck-tatle 1ri . which, i=

mnneraus on e 'f‘.—rfﬁ? l"‘hhnnf.,' sufrotids uﬁ
catrpinde o ity borrow with 8 craler-dlaped
pyramiid of soill yvarrmg frem g few inches 1o
nearly two fect in height atd sérving perfectly
an a dike 1o Leep ot U water. The owriers
keep the femiei-shaped inner slopes of the
riies .'1|'I-|HJ'_I the entrances In prowsd] et I]:.I
welting. l:rl-rJ:L_lj to wirk to reabhape them ap the
el of a min-storm, diginng and poshing the
carth in place with ther feet and swlding it
1t A more cothpact mizss by pressing it m with
therr hiomt misses,

The white-tailed] praivie-dogs pile the <din
frinn their excovations out on oneg side of the
eitrEce, 52 fnthe cake of modt other harmows
e animake,  Sometimes the dirt in these piles
amounis to from' fen o twenty  bashels, thus
incdieating extended undergroutd  workings,

The vivavity amld hearty enjoyment of lifs by
the orrupants of & pradfe-dog “town™ 1= most
entertaining to an obsrever. Witk (he Frst
peep of the sun above the lWorinon they are
ant on the mounds at the entrances of their
bitrrawe, frst sithing erect on their hind leet
and] Tooking shamly about for any prowhng
ey, 17 all 48 well they hégin o rom abont
feoim time bole to unother, as though to pass the
compliments of ‘the day, and scatter
the adjacent grassy feedmyg groond, _

The favarite food of pradrie-dogs consiss of
the stemy and roots of gramma: grass and
other Achly mutrtons forage plants. In adidi-
tion they eat iy mative froits, soch as that
of the 1I+r.1rr1ﬂwtd cactos (Ohpwatia) and ar
extremely, destroctive to gramn, abialfs, an
othor epltvated crops.  In sdidition 1o ordinary
vegetition, they cat grasshoppers and are fond
af fleah, sometimes boing cught far from their
homes io trape seb for carmivores.  They ki)
the grass and other vegetation cut down or
nn_tir:jy dug aut aver much -u:l'ﬁln “town” il
especially v a circle about each entramee
mound, apparently for the parpose of obain-
iy & clear view ag o exlegoard agminst the ap-
proach of goy of their many four-footed ene-

'wries. Thia habit s exceedingly infurious to

the eatile ranges and olten resnlts in much
ercsbon of the fertile suriace sail,

The wvast numbers of praicie-doge over wo
Inrge 4 part of the parine seeds of the West
take & heavy toll from the fomee amd other
crops,  As o consequence’ 3 campuign of de-
strnction i being waged against themeas the
coititry Become: mote and mord seriled, ool
they will eventmally disappear from much of
their presoat range. However detrimenta] they
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titay ke {rom an economic point of view, they are
aMONE ouUr most imeresting spocies, and whien
takoen young their playfol disposition and intel.
Fgrenee or them most entartaimng caplivies

Chving to the constant danger (o I:'Irltﬁ ;
are subjeit from coy bobcats, bod-
“TL'! atil hlack-fapted lerrete, 1 addition o
cogies  oml lother binds of  prey, prairie-dogs
ate I.:I'.'IJ:IJ.III].T_]?I' ot the alert. At pny LS RIS
aerrrence the first o observe b mine o his
ontrance mouml, if the danger 15 not pressing,
bt ptherwise o the pesrest mound, whiere b
sits up at his full heigghs, “harkmg™ and vihrat-
T he tail, eeidy, iF Deerssary, po diaappear
tnstantle, Al the same thitne the “town” i alive
il sevrrying Gaares of the habatants rushmng
pamic-stcken fof their homes, amd the air i
Alled with a ehorns of theie Hiile harkiijp erles
When all have been frightened to cover hark-
e contiiui inothe bureows, but aa hour or
aare (ay pass hefore a Qo™ Will reappear,

I omce sialked a solitazy antelope by creep-
ing flat on the gromml theoirgh o projrie-deg
“toown,.  As | drew orar the first lsrrowe,
the “doga™ all rushied 6 their nounds, sirting
there antd barkimg of the quedr amnd wnkown
animal  thus uvailling their precinets.  The
sirange stght exciied as mnch curfosity genong
therm as alarm.  As | appesiched one modmid
after ancther the owners wotrtl] beoome almeost
hyzterical m ther exiatement and would s
frst on all fours and then stand op at Inll
hewght on ther hind feet, the tall all the time
vibirating ax though wiorked by some wechan.
bapn, while the harking eontioued ot the imruder
as rapully and explosively - as possible,  YWhen
1 eame within six or eighl feet the "Jdop™ wonld
dive down s hole, sputtering backs from the
depths os he went, but often would pop up
aprin 1o toke another look hofore finally dis-
uppearing.  In this wiy T passed ten or & dozen
moands  while the dorens of “dogp™ off my
line of progress worked  thomselves into o
frenzy o curtosity. amd protest,  Wlhen the
stalk - was finivhed 1 passed back throegh the
“town’” mm] sy upright Ogmre war promptly
recogmizel] by the labitants as that of an SR g
ani every one disappeared before 1 was within
lll'%hi‘nﬂh of the first mowml .

expttitmon nede of the blseke-tallad peateie-
digs #2 ' o wueskdng “hack.” moch hke tha
produced by siteezite a oy dog: in addition,
there 15 a rapid chattering note, often given
a8 the “Hegs" vamizh' down the hnle. The
white-taflod species have g shriller, more elirp-
g mote,  In both speches the old vibrating
meritm of the wil, held stufly. close to the hock,
% characteriatic,

Praivie-ddogs  hibermate in severe woather,
tHowe Jiving o high, snow-covered] muotmtaim
ur i the far north semetimes sleepime throogh
fiveor six monthe. o many places their hiber-
nation i jreegniar, and near the southern
bostder of their range B8 Hmited tn o few ine
clement days now and then,  In Wyoming th
come oit the last of March or early in April,
untetimes when there is 5 Tt or twn of anow
on the grommd  and’ the temperatare panges far
below zern. Under such conditions they ran
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Ehﬂltim_r the muﬁ'__dﬂll'ing&:ﬁ méﬂﬂr: ot the
a¥s g on projechng of vegehition
or digmimg th the g?mml

Hegmining near the sotthermn border of ther
range atl procesding north, the singie [Hier of
the seasn, epfitatming fran fur w =% soung,
are bhorm in March, Apcil, o May, ond &
mupeith Leter, when scareely Invgec than chige
miznks, miay Le wedn playing abiot the sitmnce
mmautanl. hen danger appests the  mothar
seneds the young helter-skelter fue the reiuge
of the barrow, and shoold any b show alsmt
goung o odshe rudhes 5t them, dﬂﬁnﬁ them 10
vovier with shrill barks of alsrm.. Wlhen alsmt
lall-gronwm thye yetig st amnl prepare bur-
rows of their own. Bometimes a3 many i six
to nine ol these lmimals may be hnond in a
single borrtw, tn which, no doulin, they have
taken refuge, or it may be a reumon of the
rgann’s Tamidy,

On warm sutmy days, especmlly ar o time
wihnn mghin mre 1:15_11.'1 these fat Title animals -
will often Tie Aat on the bare groond sl
thedr thoumds, with logs ootstretched, hasking m
the gratefnl vaya. As their colonii expand by
the rapid fnersuse of thelr numbers, ssame in-
tliwhlante wander far i1 search of new Inca-
tiong,  Cn the modiain platesus of nosthern
Arirang | koow of bistances where tley have
traversed severnl meles of ping and fir forest
to lockte it an solated moontain park, and new
enlonies were eutablished 22 far a8 six miles
fromy thewr peares! petghhors,

The flesh of praiviedogs is not wnpalstable,
amd. Novajo and Poeblo Indians are extremely
fomd aof . The Indizne take advantage of
heavy ining aod torn the temporfary rash of
wiater diwn the holes to ilrown ool the “dogs”
antl thus capture many of them,

It #s inevitalde that many popular miseon-
ceprtions shonld grow dp aboul soeh nomermes
and interesting animals & the praiviedogs, o
the West many pecople believe that the hurrows
g2 down to water. In reality, ke nany sther
rodditit, these armmals hove aogquired the ahility
lw chemical action in the stomach o troms-
form the starchy oo into waternn T have seen
diog towns Iocated on o few feet of wnl pesting
ot 4 waterless lava bl miles in extent gl
more than 106 fect thick, as shown by econnenns
cut theough i, (his 1}rrn.wiug the fropeossitility
of the pradrie-dog-well Tegoml,

Annther popmlnr belief 15 that the rattles
snakes and burrowing owls living in prairie-
dog towns poite as a ki of happy Semly in
the horrows of the dogs;,  The trath s that the
owls tive aid breed in desertind dog holes, while
the rattlesmakes vieid {Tie occupicd holes 1o feed
an the wnfortonate occupanis,

THE STRIPED GROUND SQUIRREL
(Citellus tridecemlineatus ond its
wnbdpecies)

( For tlustegtion_ jee Pt g 3)

Qmiall slre and a series of thirtesn narrow,
wrll-defined stripes, oe Hoew, inirking the up-
perparts of the stripad proond squirrel serve
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to detinguish it from all s reluives. s ol
length 15 aboot cleven Inebes amd ita fdem is
pearly as sleniler s that of the weasl  Its
brightly colored mmrkings blend so will with
the brown earth amd plant stemas o &S Tauots
that when quied it s diffienlt o distingaishy,
This ln‘nf.lc_crtrl:l cororation 3 of vital serdice 1o
a smill anfonl sougbt by all the dinrmal tieds
of prey, as well a8 by covites, foaes, obeals,
badiory, shunks, weasels, sl snaken,

The striped grooud squirrel, alse Enown as
e *‘EﬂI;h:r" or “srpel gopher,” is restrictedl
w middle Narth Amenon, where it s dis-
ribited From southery Michigan amd northeen
Indiana west 1o Utah, and from ahout Intinade
g5 degrees in novthern Alberty south teatly 1o
the Gull foast of Texas |} mahipges Trom ngur
sen level in Texas up newrly ttr"lﬂi:!'l'l feet in
Colorade.  Within  these lmits the wvaryi
climutic eomdithons have modified it o sevetn
geographic races, all baving a cloge peneral
resemildance.

Like tiost tnembers of the syuicrel family,
the wriped grownd swireeds are dwmal
habiirs and weoll known wherever they oecur: |
first 5|nrn_|:i:| the wars ol tlise r'|1-‘|'l|I ittle LR
mmls ws 8 boy on the praivies gutssde the oty
al Chicngo, and luter ob2erved them inoa ligh
mogntam valley i Arieoma. In both reguoms
they had the sstme hubits, By prefovemee they
ovcupy @iy praivies, old felds, amd shelae
situgtions, In many areas they are serionmn
peats, awing totherr dlomdanee and their de-
stroctiveness to gram orops, bul where the
land ts grnerally culitvated, the sheltering vejte-
tation and their shallow bigrows are deitioymd
by the plow, thus catising a decrease in ther
numbers

The lives of the striped grouid squircels nrc
8o beset with peril that they always mive
abromd with watchful  hesltntion, pausing  to
listen, retreating toward their lurrows at the
slightest auspicious sovul or movement, or rie-
ing bolt upazht en thar himld fees am] cemain,
tng mottonless ns o small statiug untl =atistiel
that there 16 sedhiase tor fesr.  They aall (oo o
another with a chirping oole a3 well as with a
shrill trilliog whistle, amd when almnned by the
presgmor of some enemy twdr waming  call
nites are heivd on all swles as the alwrm
paseed, and all are on the alert to disappear
down their burrows at the shghlest suspiciing
TGN e

When theéy lnve vupished thetr trilling notes
are aften heard from the depths of their lar-
rows: but cariowity. ia one of  thor stromgest
traits, aud i an rhance. Follows o will
almost immedintely pop wp tts beal to see the
cattie of the olarm.  Boyy; takmpg advantoge of
this habit, place an open sfipphng noode at the
end of a long stritg aronpd the entrunce of the
brrow, and, waiting developments. He quieily
u few yurdy to one side.  The onsaiine silenee
is too mirch for tho ground squleedd o enlure
and soom ity head appears sbove groomd, the
boy pulls the stoime, and the victim s Jdrageed
forth with the nodse alwit b8 neck.

The entrance $o the borrow of these groung

tail, ciolor, and form
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squirreds is about two. iimchies in diameter. It
in ‘wsually loented in. the midst of grass or
weely growihs, and has litle or oo fresh earth
abont 1. The burrow dewwemds for sevoral
inches almost vertically aml then turns almost
borizitally i oa sinpine aml errate couree,
with pummwirous branches aml side pazzages Tead-
ing. up W the surface. Most of these shile
critranees e - liegit #I'I'nm:.l with, wolt earth
Cpening off the maim monel ' o large nest
chamber filled with tine dry grosses and other
soft vegetable matter, and also one or more
lirge stotage chathbers m which the owner Ty
up his garmered supptios of groin or sther seeds
for wse during incleinent weather.

Thene squitrels hibornate throwghéwt their
raige, cnterig their long slevp v an exces-
wvely fab eonvditiim the Just m‘I Septomber ar
in October, In the North they temuin o2
worpid sate for six months or more

1 dfter they appear in spring they mate
anil the shagle lftur of the ;rrnrr. conrhabniny
from five to thirteen young, i born the bist o1
Slay or early in June. he ya are in an
extremely andevelppel  stale ln, Weeiig
Bluwd, hatrless, apd with the ears scarcely showe-
. THey develop slowly and remain with the
merther antil foveand Fall, whin, nearly grown,
they seaiter 10 care for thetmelves

The =stripedd grownd squirrels are aming 1he
mosl carmivorons of rodents,  Althoosh they
devate much time to gatherfog grait, seeds of
varions kinds, aml even acorns anl othoer pies,
which may be eaten on the spot or carmed
thenr cheek pouchies 1o their ondergronnd stor.
i rovsms, in additirm they are known b et
mseets and Hesh whenever occaswn offers. In
ipet, during semsoea when soell msect fomd as
grasshoppers, caterpiffues, aml prube i plents-
ful, these groond squirrels  Treqoently  feed
matnly gpon L They ace known us Wil and
Wevotr mmive amd writmg birds, and whey e
finedd in 4 cage wall sometimes k3l and panly
tevertr their own kind.  When  caught they
fght fercely, hiting and strogeling o escape.
In captivity they show little of the gentleness
anil inmtelligence which are sotch pleasing chiir-
acteristhis of dapminks and trae squirrels,

THE CALIFORNIA GROUND SQUIR-
REL (Citellus beecheyi amil its relarives)

( For illirtration, te¢ pape 21705

Oywchiog b0 e hialis, the Califormia. groamd
sipuirrel i kmown Jocally as the digger-, rock:.
dr grotmd-squirrel.  Its prominent cors, bashy
give it the general appear-
ance of o leavs-hodied gray tree spmeret, i
i redlity 0t boa troe spermophile wal close
kin w the marmots,

Spermonbiles are nearly droumpolar o dis-
1siliition, rarging theoigh rorthern lands from
cemtryl Eo across Herfog Strait 1o the
Great Lakes in North America. Many dpocies
exiiy i North .'"'I.l'l'll!'l!'!lt%[ varving grestly in
form, size, amd color.  They cceur mamly in



GOLDEN CHIPMUNE

Coatidng fersmn bifvilas (@lerdini chiryindeiry

PASTERN CHIPMUNK

Famtsai trTatn

£40




DREGON CHIPMUNK

Fulamrgs feacwireds

FPAINTEDRD CHIPMUNK

.I- P 0 |II!J"|IIII-I:-' _'I||I||-

i+



442

the western part of the coptinent from the
Arctic coast of Alaska to the souihern end of
the Muoxican tuble-lani. - Some apicies are rop:
reseited by enormions numbers and do great
imjury to culbvated crope Amowyg the larger
and best known Of the injurons speiies, the
Califrnia grovmd squirrel, with its srvvral geo

mees; occEpes most of the Pacibe
m;lsbfugji:-n fririm Oreggon o Lower Califurnii.
It has & beowl vertical distmbuthim, extendiog
from the seashore o about p feet altiade
on_the western alope of the Sierri Nevada in
Califivrnig, anl thrives tinler ouidrasting  clis
b conditions, as the humil norhwesy ooast
region and the mokt arkl deseris of Lower
Califernia,

In Californm, where they are genemally dis
tributed and extremely tumerons over greiat
areas, these ground squirrels are most at hame
amonjg the walil oats and scattered live oaks on
the open. slopes of the reky f(ookhills aned
‘thomoe througly the dimse chaparril, scroh
ok, pilion pinesd, and junipess. Above  this
they populate ey beautifal Tittle valleys in
colimies, as well as parts of the splendid open
[orcits af pite and fir. Below they specad gt
frown the fosstlills mitsier Ahe rapwhes e the
great valleys. Wherever they occur’ they, 1ake
beavy toll frdm the native forage plants, and
iy cultivated areas their devastations of crops
place these spermophiles amoog: the mest ser-
ous of minmmal et _

They are v, mlinr ieects amd Nesh
on ovcasion, but feeding mainly on seeds, Trings,
atnl many ldmls of plants.  Tlhe notive vegets-
them T their lannts  contafns a0 wonderful
varicty of foord plants, from bumble weeds in
the valleys to the liedly pines of the Sierea,
bt vt mitractive (o thees mdents are the
rrch foond-bearers brought by the coltivators of
the sail.  The squittels gather in grest wom-
bers about farms, and in feeding wpon alfalia,
whent, Wil other grams;, grapes, penched, npri-
coty, abmoneds, prunes, ponmweranates, sl A
vty of other crops, cidise an annmal las=s to
the fwrmers of California probobly excecliog

S periows, are their depredations
that great sums have been spent in atfeimpis
tor diestroy them with potsnn:  The Kern County
Land Company, with wast holifnes fn the
sonthern el of the San Jowgoin Valley, in
1G0T apent more that Sgoood for this purpose,
This cnmpary estimated that the ground sgulr-
reli destroyed 20 per ceot of the groan crop in
greal neeas; aml thil twenty OF them"would
destroy  encigh  [ovpge to supiport a  Ccow
through the year.

Gerond sqedrrels I ehotee locale their boe-
rows  ameng slildle ek, om0 erevices amonyg
ehiffs; dnder homlders and roops of tree= i
ditch or dry crovk banks, or upder stone walls,
ferves, or telling, lat i the parks of the
high Sierrp. @0 in the foothibls and Jowland

evs, they dig holes ocut in the open with
comsptetsitis mnunidi at the entronees miuch like
those of pramie-dogs,

Wellowom  trsiils [ond  from one of thelr
barrows o another and away to a distance
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theough the wild cats 7 the foothills, or in
the grain amd forage crops of the valleys, 2nd
alomg these the attmals travel when foruging
or paying socul visitse Wheneyer a large rock,
sitirmp, of other proojinent object 5 comvenient,
thoy spesd hooes on the top sanning themselves
Al kegping ﬂ‘mMuhm ovier their aor-
rommbings,  17rom ladilectiat peivits  whe
thoy suspect danger they utter 3 short, sl
whistling note' which may be hesrd at a Jon
distance and which sends Wl their neiglibors
scurrymng for shelter. They alin have u lower
chattering note, uttered ahout the burrow when
resenfing oo futrdsion Oor when othetwise dis.
Meorsed.

Liroitndl sipmirrels are agile elimbers on chifs
and among rocks s well as In frudit trees, ive
cabes, aml other Jow tries, but 1 have tever
seen them far from the gromd in large fress
When on the grotmd they rum i o series of
lounieds Hke tree wpudrrele. The long, bashy tail
s carpied sl straighn oat Beliind when they
seamper off o glarm, but at other times i
curved ail hvlalatimg, much as o the tree
n ”Jirhfhi [T“'h!::e oo :;imi manipuinte (ool
witle thett front paws, ait T o their
havnches to et ar look ah“'rﬁlupﬁ":ﬁmt DT
s when | came o o fost-bridge over a
broad brmigating diech avross which a momber
of ground sqwirrels were raiding =n orchand,
they did nob hexitare toodash ot full speed into
the swiffly roomiig water aml swam quickiy
i{drrt':ii to seel refitge 0 their holes on the far
i

Like other speemepliles, the Califoriia
ground squirrels bemate tor montha in the
calil, snow-coversd parts of thelr winter Faniee,
but premain active througliout the scar i lllire
warmer areas where po snow falle,  Through-
out theit range they gather stores of seeds
T'r:un. anil acuris and other nuts, carrying them
u ther cheek pouches it wnderground sore
roimd For nse in had wemther.  In the valleys
of Californta they le hidden in their bitrrows
for days at 2 time doring cold winter mins. bog
are oul ak #oon - as the sun reappears. Chie or
mcre litlers, each cohtatning from six to twelve
young. are borm from March (o tate tn summer,
nevarding to the loeality, The young leave
the nest and e Tor themselves whin abeoun
balf grown, _ _

The swarming almindance of the Califomia
wronnil spidrrel on foothill slopes and in fertile
valley Whotionms efjoald the comgregations of
iminte-dogs 0 thelr most populons distriets,

s aliudunes E‘rf 'I.T{I.ﬂ” amimal life supports
a-great vanety of predilory dpeoie, s coyotes,
foxes, boleats, several kinuds of hawls, and the
gilden eagle  (wing o its predilection for
gromnd snumirrels, the golden eagle = protectied
by law i California, whers many of them baild
their nests inlow live oalos only a Tew yards
fresm the gromml, '

Whent honmse rate beowmght the huhonie plague
to San Franciseo o few years ago they also
cartied it pcross the bay and pazzed it an to
the groomd sqolrrels Tiving in the Toothills huek
of Chakfand, Thence the disense sprend among
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these antmals thro of scveral, s
rounding cotmties: Tho United Seates Public
Heslth - Serviv ni.-u::ul m:p-::;'lm authuﬁtliﬂr i &
VIO OUE crnpalgn stop the aprend of ths
wealady, but not until the ;l_-utuurir;al ability of
these a8 p ~carriers had been well
eitahlishpd.  This fact and the wile distriby-
tion of the California and other grouml squir-
rels over 3 Lirge mant of the continent siwald
not be oyerlonked in comnection with pesable
fiture outhreaks of the plague.  Fortimately,
tnvestiygation aml fell experiments on a lirge
scale bave shown that these spermophiles mow
be destroved hiv poadon aver gredt arens Ul o
relatively small cost. .

THE ANTELOPE CHIPMUNK (Ammo-
spermophilus lewvourus and we relatives)

{ Forillurtrntion, see poge £37)

Commicidy Enoswn a8 the anteloghe, or white
wiled, clupmunk, this bandwome Little mammal
b5t reality a spécies of apermoplile. or groaml
wpairrel,  The nosndiner i4 doe, po doabl, o
iz winall e, skriped. bacle, and sprighily ways
From the tive chipmunks 1 may be distin-

shed Ly s heavier propertiins, amd from

b chipmunks apd all other spermophiles by
ts odd. uptarmed tudl, cakried clodedy, revurved
along thie top of the rump.  This eharieter
renders the species unmbiakable o o glance
and givos it an amusing siF ol jaunaty acli-con-
brideena e \

The antelope clopommk is charactoristic of
the arid plaine and lower moaniats slopes of
the Sauthwest friom western Uolormile (hrongh
Utah, northern Avieona, Nevada, the somborn
hali of Califorria. and all of Lower Califormis,
and down the Kio Grambe Valley throngh New
Mexico to western Texaa

Within thia area {t oceujes a wide variety
of situntinne. 1t inlmbite the intensely hot
denert plaing near soa level in Lower Cabe
fornia, where the temperattite fised B mre
than 135 degrees Fahrenhift fn the shade amd
the wegetation §s chargcterized by wuch pic
taresque firms of 'plagt life oy chctuses of
many species, yoecas, fougquenias, paliy vendes,
pronwood, aml cropsote bushes: it 4= foumd ale
abiyye 7000 feet altitwle ot the cogl plateaus
and’ mountam alopes of Arlrona and Cotarado,
amnng sage brosh, greasewood, jupmers, and
gl pines, It appears equally of home skrp
ping nimbly pver rocky slopes of among ahile
rick in'amd earpons uml scuroving through the
trrushy prrovwth on broad sandy plelos deyvoid
of rocks. A

The antelope chipmuik hasthe most vivacious
any |1I|-|mh1.].: nersonality of all the mumerons
gromnd squirrels within our borders,  During
the many months 1 have u:ﬂ'ﬂ'rim't antl traveled
om horseback ) thefr haits 1 lave never bist
mterest in them, They were forever akirmish-
ing nmome the binkes o dashing away dowr
trails or over the rocks of canvon slopes, their
white talls curled impudently over their backs
like fags of dedsion at my eombersome ad-
Vance,

HS

Theis hurrows aredag in a variety of places,
11 the open Hats they enter the ground almost
vertically, aml often several entringes are
MER R within a few yurde.  In some plnces a
et miownd of Jocse dict is Heaped up at ooe
side of the entrance amd wt athers there & no
trace of ot Frogquently, when the ground s
soft, fittle trails lead m different directions
fruom the estrances, and often betwemn hales
100 ¥ards or more apart, as the they made
many socinl visin, The deserted burrows of
iﬂﬂ‘ mﬂnm_]:-i ;; 'mﬁm&mﬂl e iﬁﬂ
bt Eroiile ot 4 : . Darronvs are ablon
under the shelter d"gﬂﬂin. bashes, wid great
boutlders or may be among crevices n the rocks.

Antetopes chiprunks are extraordinanly we-
tive and continoally wander {or from home bo
search of food ot & it of restless 10

miry. s the traveler on horsebach rides
showly along ke will see them nicing away in
fromt of him, sometimes climbing 1o tha top of
a tish 100 or 200 yards @ advanee for o better
ok at the wavlorer and then seurtling down
and racing on agmn. Inthis way | have seen
them korp dhead of 'we sometimes for severul
hunileed yavds distest of hiding in 2ome hiole
or shelier, as they might esily doo AL other
times thoy were =0 unsaspecioos they  would
permit me to pass within a fow yanls with
alight sgns of alarm;  They Wave & chirping
call, ‘often vitered when watching. from the
top of 5 betwly, and also n prodonged Pwirtering
ar trilling note, diminishing towarn| the enik

In the higher and colder parts of their range,
where aniw les lore om0 the grdinml, these
spermophiles liberpate for several months: bt
i the wirmer areas they lire netive throughout
the sear.. Wherever they aecur ey  gather
food anid earey it to ther undergronm siore-
ronis i their cheek pooches.  Like most
groarived sapirrels, thoy et wany kimls of seeils
ari] Frndts aw owell us | fesh o Dinsects when
gechsion offets.  About dultivated lamls thiey
are sometimes abimdant anil destrnctive, dig-
EiRg Op cofn or ol EISm a soum s L o
planted amd also tulgme toll of the ripentig
graln wntil they becom® a pest.  In the desert
thoy uiten guther abomt camps b pick. up the
grn seattered aboot when the horses are (el

It well for them that they are profiie
Tuvitg apg or mare Tineds daring <pring
summer, with from four to twelve in ench. as
they hav'e many anemites. Stakes and weasels
pursue them mio ther borrows, wihile Jox
covihiems, lypdeers, bobeats, wimd many ks of
ow ks, oonstantly redoee ther mumbers.

THE GOLDEN CHIPMUNEK (Callosper-
mophilus lateralis chrysodeirus ami s

Telatives
(For llustration, see page 490}

The golden chipmunl;, or calico sipmrrel, as it
itz named in Ovegon, is the moit richly coldrad
of the =oversl poograshic taces. of o windely
known species, Calloapermaphihar  atervalis,
abundant amibng the open {prests of  yellow
piaed and lire of the western ranges, ineloading
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the Rocky Mountans, Cascadis, and Stirra
Nevada, Although communly known os a chip-
trrcnde, thits hundscme unimal ison sifuii-
rel, of spermophile, o all s

Pl frivm
hinel by heavy striped, resgmbling those of a
chitgmumk, qqu':III the sides of Ellmhuch. From
ibe chipmunlks it may be distinguished s a

glanice by it thick-set and often gl ol
proporiions, which render its movements moch
slower and. less graceful than, they are with
(hivse mimbile sprives. It occors Trom northe
vastern British Columbin to  New  Mexicn,
sotithern California, amd even in an arca in the
high Sierra Mudre of southern Chibuahuz,
whire. gn olated repiresentative ocoupies i
limited range,

Their vertical distribution extends from a
moderate elpvation abibve the sen in Oregon 10
ahove 11,000 fect in southern Californta, They
are common in the Yelowsione snd other
natioral parks, where their side, bright nurk-
ings, and activities render them entmpicuons.

g erywhere their libits resomble those of
the vatioms species of true chipmitiks with
which they awspcinte. They Tive iy burrows,
which they g under the shelter of logs; rocks,
stutmps, oot of trees, of even In open groond,
#n well ny e the ready-marde shelter of ok
slitfes, with conjes, gt timberline. Their burrows
at times have seversl etrances within a amudl
aren.  Ofen they oooupy the burrows of other
antmals, tucluding pocket gopherd.  They ex-
cavate hurrrows wider calims or barns in ¢lear-
ings, am] abondoned mumEng catps or old sw-
il wites freguently :I]Il]'ll!l!ﬁ with them., Nests
and storage chathbers are excavated off the

ssapirwiyvs: The nirs are ssmlly made of
eaves and olher soft vegetable material, but
in the sheep country wool, which they find in
scatteren] tults, = olten )

A campingt party in their haunts fa cortain
o stirsct thom, and, ns abont bairne, it Is peccs-
sary Lo koep o watchiful eye on them o prevent
thinr roblbimy grain - sacks or other sapphice.
When, they once locate an decesaibile IUWET of
grain their mdostry & remarkable. 1 layve
s o dozen or more working througlioat. the
day, maoking confinvoms  hoeeied  tripa, with
lupded elieek pouches, 1w thelr deod, sometinies
two hunidred yards sway. O approuch ol
gtitumn they hecome conbinnally active, gather-
i their winter supphies,

The Tength of their hiberpation varies with
the severity of the climote, but = rarely under
five months, 1 is sshl to run throtgh seven
monttis on the higher mountains of spathern
Culiformia.  They wsually go into winter
quarters in Septamber o qisly in October, lut
cecntionally one may be seen out av late as

Deeemiber, At this time they have hecome o

fat that their movemenits are vary  sloggish.
One Kept ar a pet for cleven years 4t Klamath
Falle, Oregan, ts reported to have libernated
resularly cacl winter.  In Momtana they retire
iy thelr demy in September sl come ot an
Marcli,  They mmte soen after they appienr
spring and the young, fonir 1o SEVET i nambes,
are half grown the last of Ay,
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Like true chipmunks, these spermophiles are:
famd of weedy clearings or Other opetiings n
the Torest, wherd sttomps, logs, mucks, and old
fevvees offor plentiful shelper and many elevated
vatitage polines where they may =it by the hodr
watching- the doings of ther small world,
They have o shafp whisthng of chirping call
tiite, wkvally witered as a waming cory, but
seunctimmes an @ social éall. They do not fike
oty o stormy weather amd generally lie

ilden at soch tmnes but on sunny daye are
50 actively enguged in feaping. rannmg alog
the tops of Iogs, or Ew-:rlii:':g on the tops of
sturppee sl large rocks that they add greitly
1o the pleasant antmation of the fovests where
they e When ruoning they uspally carey
the tall elevated Hke a cldpmuanic

They suty thetmselves for hours on elevated.
aimLE, soinctimes  Fying l_]ll;riml::lllll amd  igain
sitting bisle wpright, bot alwaes watchind and
ready o disappenr or the slightest alarm This
watchbilness s aecessary, for their enemies gre
ahroatl at all honra.  They are the peey of
hobents, foxes, coyobes, weasels, snakes, and
ha wls.

The golden ehfpmunk and its reloted  Finh-
speties ate omnivorous fedders Ther shiw o
sticbngy  iredilection lor bicon when  lootd
camp stotes alil eat any Kind of mest wit
avidity. Young Wrds and boods' egegs are de-
vottredl Whenever formml, ns are also grasshope-
pera, beetles, Mes, larve, aml many other -
sects, The munibor of kunls of secds eafen =
mlmost erjdless and e ledes chinguuapin and pine
rnts, thos, alfilerda violet, Tamne, ceandthng,
atnl others, They plen ot pokes and  other
flowera, green ledves, wild currants, r,n:m-n—
berries and other frmit. and small  beroms
rowits,. They aften elinh boashen ard Jow prees,
ub leazt o Jeet from the groumd, aiter nuts
aod Berree. The eapacity: of theie cheek
potches i3 sliown by ofe fustaice, wiukn one
auitmal was londel wah F=o serviceherry seedls,
The pooches of another contuined 30 grains
of baeley, another 353 of ot Bold sl pere-
saetemt camp rolibers, their depredations cover
all articles of fooud, inclding brend asd enle,
gl they somctimes Jdo eonsiderable injury o
srmal] msomitatn grars felde,

I had the plezsure of living m e mouncaing.
of New Mexion amd Arizoma for severnl pents

where these attrartive ground squirreld were

nteerots, @l vividly  remeomber  them as
among the modt fteresting of the woodinnd
fulk. Their Fricnlliness abont forest cibing B8

notable and with a hile encoprhgoment they

become extremely confiling aml smoving vis-
IO

The youug are play ful, pursning one another
i apparent games of “tag " dver rocks, stiinpe,
am] PE:\[;-‘, 'En"]wn wrtly grown they have all
the heedlenstets -:-H;.lm'tlh piil on odle deeaEn
an owerver saw the mother mﬂm”{ sk
the vesmg back o crevices i rock shile
with her fromt fect, as they perdisted in trying
ta come oit W Jook al the stranpe inbrinler
in their hnmni=
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THE EASTERN CHIPMUNK (Tamias
strimtus and it= relatives)

(Far ifhitfration, 20 poge g0

The chipmunks are close relatives of the tree
squirreds, but Bve mainly on the groumd, sre
provaded with cheek potches Tor carrying fimud
o thedr hibdden stoees, aid have mmny ways
sirmlar o those of the spormophiles, or ground

uirrels, They are nearly areumpalar i dis-
tribmtion, ronging throngh castern Enrope and
notthers Asia as well as From the Atlantic 1o
the Pacfe in North America.  On this con-
tinent they ate far more NOMOTONN N Spoeie
sndl individoals thin n the Old World, and
their center of ahundance appears 1o e in the
mmotimtaitous westertt half of the Tinited States,
Their exteeie mange extenids from near the
Aretic Cirele in Canada to Drango and Middle
Loawer Culiformia, Mexico. . _

As a group the chipminks yre widely known
for therr grace, beusty of coloration, and
sprightly ware  Among the handsamest and
miot  familiar §2 the common chipmmuk of
Carmida gl the United States cast of the Great
Plains, ithin this area it is divided into
severn] geographic races, of which the best
kriown i the brightly colored animal oeeugry-
ing all the wooded on from the Gredt
Lakes to Novi Seotia and New Enghand, which
in the subject of thic acermpanyiigg. iTnstrabon,
Tt vertical disteibution extemds from s level
by the summit of Monm Washitoton, where
it may ba seen n pleianint =Emimes -rhu':._

The esitern chipmunks, fike most of their
lind, belomz to the forest aml ity fmmediute
envirdmpent, Favorite hnonts are rocky ledges
povereld with vines and brash, half-clenred lund,
the trushy borders of ol pasture femres, stone
walle, snd simulay sitoatens  In carly days
they were so pleotifol fnplaces that they madle
sericun  iproaids on the scanty crmops of the
settlers, and bennties were offered for ther
destriscthon

No one who vizits the wonds of the eastern
States or Canadd can fail 1w ohserve with
pleastire the alert, attructive ways of these litle
squirrel-like annoals.  They are oaverywhere,
nelodisr the vidnity OFf smmmer cemps m [IIE
forest, and,  evonpraged], prove most attmactive
and friendly negghbore 'Fn wnch small’ beasts
the wistld la peopled with encmies agalnst wlhich
the only safegmard ja etermal  watchfulness,
T'hia :I-ll:'.'h'ﬂlllll':ﬁﬂl." the hesituting advances and
tetfeats sn characteristic of these chipemimies,
which at the frst abilen movemest of any
smapreipns ohiect, or loud pose, disppenr like
n finsh. They scon léarn ta recogniie a fricnd
and fn many places cone regalasly into camp
boildme= to reeeive food, 1 doubt, however, 1T
they over me nquite so friefdly as some
squirrels fnder simalnr copilitions,

Like most of the spired (nibe, they are en=
dow el with muoeh curlodily, and at the appear-
ance of amithimg uiasnal, vt not 1o aliarsin
they seck some safe watitage point from whic
to peer at It with everv sign of interest.  They

45

are extremely  tinud. and wary, howesver, and
i diibitdul move by Bple chntious mune, Sop
g 0 it e s imk aboiit, aften monntmgg
a stomip, log, or & side of 3 tree trunk for the
it the il all the time movitg with slow
undulationz. 1T alarmed they dash sway 1o
the sehrest shelter, the tail held oeardy or
quite erect am sametimes ouivesing eacilisndly,
When runnieg to ghelter they often utter chat-
tering cries of alirm.  Thelr principal encmuee
are eats, weasels, martens, foxes, snakes, birds
of ptﬂ{;} and the muamed small’ bay with his
dog,  Wenseln, the supieme terrir of their ex-
jatenee, follow them to the depths of their
burrows anid lall them rm!ﬂﬂ;ﬂd;:f- |

Thede chiprmles are aocialile and  playul
aften pursuing ome atother, first one aod then
the other being the pursoer, #s though in 3

ame.  They rmee alone fenee tipgfm pmld old

s amd up stumips gnd even the lower parts
af tree trumke.  Towers of hright; sumny weather,
thew whually remain hidden in thelr barrows
during stormy dage. If they venture oul at
siicht Himes they are guiet and show none of
the trercuria] lveliness which characierites
them when the weather 18 pleavant.

Their food inclindes a great varioty of cndty
vabid sl wili] in, a8 whent, buoclkewhebt,
corn.  grass  seed, rogweed  seedl,  haselmits,
acorns, heechrats stoiwherds,  bluehbeeries,
wittergreen berries,  moshrooms, aml ooy
othgrs, o adiivon they cat May beetles amil
other insects and insbet larve, sooils oo
sirial I'rr:gt.1?,:.1:m:s:ld-.-n. sernll smdloes, and
TIURNY., YOundT tires Hn Iﬂ.ﬂﬂ-.

A ﬂl sesivonin they Bl thelr cheek potdches
with foud (o hi carried awny to their Jdenn, hot
towaril the end of sigmmer or early fall they
witle industriously Taying np stoies of socds
and nmts.  Sometimes these storce, hidedes in
chamiwss excavated for the purpose or in
hollaw logy wnd sfmilar plaices, contain several

warts of beechmits or other s or seeds

mall quantites of such food ‘are hulden hers
aml there under the leaves or in shallow pits
in the ground,  Store-rooms i one burrow comn-
tained @ peck of chestontn, cherry pits, and dog-
wood herrles, and another had o half bushe]
aof hickory nnts

While ot 3 sumaner camp 1 once saw one of
these chipmunks pive an exhibition of the ex-
quisitely kien power of scent which must be
necewssry 1o recover scatiered stores.  The
chipnmunk had been coming repeatedly down a
woodetd slope i1 full stew for teenty-five yandd
ar more (o the flonr of the porch jor food
arpplied by the campers. While it wns aliwers
carryng food todts bitrrow (| placed &' Fewe it
niests of the flat top of a stump abow Glieen
fevt to one side of t udl:mh and Tarther sy
thun the point where chipmmiilk was |1-I-'-11’I'1
fed beread cmbz, On s ritdrm  severa
tiimtes Tater, imetend of going an wodl (o the
poreh, it ran directly to the stump, climbeed
up it and promptly made off with the nuts,
wlibel it had evidently loeated from afmr. They
samelimes ¢limh beeches and oilier Irees o
gather tutd oven o & heght of Oty or sxiy
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feet, antd are commyonly seen on low fombn amd
i bushes.

The eitrances o the birrows are usmlly
amiler loge, voots, or rocks, or the dea mny be
w o a hollow Jol, shanp ot kkise of a bred, or
dell Uider a bt kn woold  The Luarrows
i the gronmd gre commonly a series of funnels
sorimie wards il Tength, with an oval test anil
sorage chymber W or three feet anider-
groand; and’ with branches  from: the  pmin
pessighrwiay.  The niest chimber, a1 oot or
moure in dimeter, bs flled with fragmams of
dry lewes amd other ot vegorable marepal
Choe chamiber Is wally used for sanitary grr-

The used enlvance hole ts commonly
without a sign of dug earth uboue i, the loose
scil from the burrow umd #s chambers ap-
parently haviny been thrown et ar anoher
ofring, wincli appears 1o be med  for this
pricposy omly  and is hrl:: plugeed with earth,

Thromagehout meost of the nusrt half of s
ranye (hese chupmmmks wamlly hibermite from
some tme o Ovtober witdl March. | Their

hitermatiem ks far less profound than that ef:

the woodchndk and they oot i:tgl'ruj;u:nlh-_ ajie
pear above rrovmd  during perbods of mild
weather, even in midwinter,  The ‘hibernating
period s shorter in the saothern pirt of th
raltge.

cy vury mich m monbers from yenr to
yeiur and &t tines oppear o indroate suddenly
i kealities wliese faned s plenttinl, bdicating
a probable foml migration, The yousg, num-
betiig fromm Tour Lo six in'a Htter, are born 'at
varying thies botween e Tast of Apal and
late summer, imlicating the possibility of more
thith. one Iter a semion.

The it characteristic nole wl this chip-
munk 18 8 throaly chuck, chwck, which = or-
dinarily wied a8 a eall note, but which in spring
Is uttered miany Hines n rapil swedession o
ﬂﬁrr-u the sepsonal feeling of joy and well
bl thus takdng on the character of o song.
awgh  jiul note: may e heard on overy
haril i1t plazes where the little smgstors are
wameroits, Inoaddition, they hive a high-pitched,
¢hirping note and @ small dharemg whistle
whien mmch alermed: ' '

THE OQREGON CHIPMUNE (Eutamias
tgwnsendl and s relatives)

(For dinprration, gee fage 440

The resident apecies of ivds dnd  mamrrerals
e the Timid estal regrm of Oregon,gVW akh-
inerem, and somthern Britizh Co unﬁ hre
strikingly charncterized by thelr darlfor and
browner colors in compariitn with glésely re-
lated] speows= i moee arid dispricte

The mn chapenie B one oF the coinmon
ﬂlh;g? shitwing marked responen to these Joral
climatic conditions amd i tlie darlest of all
the: i spedies of chipmuoanks i the Wettern
Stated,  This chipmunk ks ane of several gon-
Ei':pIIIr races futo which the soecies (s divinlnd

v changitg envitonment.  The 'léﬂ":'l-l."_!.. as 4
whole ranges along the west copet from Britih
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Colombea to Lower Cabiformm, amd the ruces at
the extremes Of the e difer mneh iy eolor,
As befits & tabitart of the humid forested
egion, the Chegon chipmumis i pobinstiy Dbt
atitl distinctly’ Linger tham the otler ¢hipmmnks
uf the Western Staten. It 1% common amd gen.
erally distritmted throughont this region, occur-
riog From srong the deife logs this ahen
beach to abave timberline on the Cascails
Mowstdng.  Wihin these Tumtes i foeipue s
mlemowt ey vaclelty of smunthor It oecures in
the mdit of gloomy forests of .giaot spruces,

wedars: amd firs, bat i E:_'i"l;i-:'ultlﬂ}' fond of ol

funces and brush. pateles oo the borders of
farm clia in the yalleys as well as the
victnily of rocky ledges, broush piles, and Bl
timber, where the low thickets offer 3 varioty
of foorld-bearing plants amd' ready shelter.

Ol thie monmiatis i is aiat rimetoins alion
riock sliiles widd “liirns™ or other openings i tle
forest,  Several pairs usuadly haont the vicinity
of old sawmilie and of moontuin cibing. Like
uthees of their kind, they dre alert aod viva-
cioiis, varymg in mood frem day to day, but
always imtervsting. At times they are exces-
«avely shy and reticing, aml 3 person might
spomd & alay in thetr haunts without  seeimg
ar heariitg one, althoingh it s sale to say that
the iutroder bad been seen and every foot of
fus progress notod by the chipmupks, T an.
ather diy. perhaps becanse the sun shines more
birightly aml natiore & 9 & happler moad, the
aminaly appear on all sddes.  Their slowly re
peated wocialde chinek, chinck, is heard pom the
depthin af the hraahy eovert as well s from the
tops of vtumps, logs, rocks, or ather jookour
poitils where they st to view their sarrowmd
s L alarmuj they sitter & sharp, birdlike
chirping note as they vanish in the nearest
shelter,  As one moves about in thelr batiets
he iy now al then see one appent for 5
moent above the undergrowih i a tall ash,
on W of a shinp, and seimetines even momn-
it a few yards up a tree tronk to observe the
caunse of the divturhanee, mly o vanizh quickly.

They are alwiye iil:l'l‘l!ii!ﬁiﬂg fior ani
carrying it in their cheek pouches o hidden
stpred,  Ch the appraoch of winter thny activity
becumes very marked A surpristine vaniety of
frudts and speds are Eten and stored, among.
them the saimonberry, red elderboerry, black
vapped  rospberry, thimble berry, blackberry,
Wneberty, pooselerry, thwtle seed,
seend, hinedloatn, acorm, and others. They have
favorite feedmg. places, pieh @a the top of p
stang: or stmmp ot the shelter of 2 log whery
they cirry nuts or other soeds. These places
are alwavs tharked by Titte piles of empty eiells
ar choff from semls,  Abput raoches they riid
sratn fhelels gl othet crops, sowetines in num.
Lers atiffident 1o do cooalilerable dambge

In eheltered spots they make undersround
Iirrows with nesat chainbet and store-fomms ex.
cavitel] aloog the patsages.  They panlly re-
tirg 10 these dens to hibernate during the last
of September or fitst of (Qetober: and afear
agatm abaoiit March or Agril, ofien long wfore
the apow  disappears During fall and eaily
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winter they are Manetimes seen runmmg abont
over newly fallen snow.  One which wan due
from its winter quarters m British Columb
the last of November wemld move ahout stowly
arl slevpdly {1 tensed bot when left umidis-
turleed wonkl el :nf-:; anil g 13 sleep agmin.
This indicates the dilference between the Dght
and oilen broleen hibernation of ehipmunks gl
tha  deep Inl.hu_rg?' which sestrs  groand
sqmirrels m the Norih ab this time.  Towsnd
the southern end of their ranges neither Ghip-
murk nor ground  squurre] libernaies.  They
mute soon after thev awale From thelr ‘winter
sheep, and the voume tetn to five or sty in
number, are born from Apcl o Junes Whether
more than cne litter 'is Dorn duritg a seaton,
I8, like many other details concerning the Jives
of theso atbractive antmals, still to be Tearned.

mimimius picius giid e relatives)

(For dluckration, soe fage 441)

The preceding slesteh tefls how the Oregon
chipariuie, living order o cool, humid efimate,
!'-li a region of great forests, hos respondod to
i enivirommerd by developing dark colors and
o robust physiqite,  The paimted chipunmb of
the Great Dasin has given an equally perfect
respomie to rntirely ditferent conditions, It 43
one of the geographic races of 3 species peen-
lizr to the sagehruih-covered plaine amd hilla
from the Dakotus acrozs thie Rocky Mounlains
and the Great Pasin region to the east alope
of the Cascades and the Sierrn Nevada,  Iis
home is on trecloss plaine, in o clismie char-
acterired by hrillant sonshing and clear, o
pir, In this envirooment the painted u:!li1.fr-|_111:r;:‘17:1I
has developdd a smaller amd shénderer bady
than 1the Ovegon species, amd strilaogly paler
ealorn. .

These differences fu phygique are accom-
panied by equal differenees fn mental and
phyvicol exprossion, Thewe hittle andimals are
excecdingly alert and ngle, dortiog through
detise growths 0f Lirsles with all the easy grace
of weancls, Wlhen mg thoy hold the tail
stiffly prect. When I'L'rrm:!?l they utter a shrill
chippening  ©ry. espectally when darting into
phelier: ey alsn hove o ohocking call, ottered
at itervals, which may be veed meeely us 3
note of socialality o to pat their netghbors on
the alert,

Although one of the most distinetive animals
of the sagebrush plains, this chipmunk also
ranges ints the horders of open forests on the
mountain sides, Tt b8 most wmerots on ats
anil foothill elopes among heavy growths of
sape and tabbit brosh, OV e teeritory s
vailed by settlers it does net hesitate to gathe
abwnit the barders of Gelds apd even to mid
harpie in sesgrch of grain and otlier Tood.  Tis
burrews are Jug sler Tarpe savehrash and
other hashes oand oider Focks . anll eimilar
shiefter.

An with others of their kind, palnted chip:
munks habitnally gather sceds of many plants

- appesr enrly in iI:Iril'IF_
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sl curey them by their check pouchies to thelr
utdergropnd dens,  In adilition o seeds aml
green yegetation, they ext any frnjis growmg m
Lty badmt= am] alio many insects, espiecially
grasshoppera and larwe In one Jocality in
~evada during June and July more than half
their food eonsisted of a well worme sml its
chrysufids with 'A-'Ilill.'11 the siage bushes swarnesl,
The chipmunks ¢limbed  mto the bushes and
uiled the larva from the webs  As halfl the
shes were wifesis], the wirk of the many
chipmuoks lad a muterial effect n sedocn
the mumibers of this pest, T';h-_- vgetahle Eurﬁﬁ
caten inciwmles the seeds of Ritter, Knmisig,
Sarpobul, pigweed, and many ather weeds
serviceberry, varions grasses, oaty, wheat, .mI
the seeddd of smull oicruses,  They regnlarly
clunb imo the wops of Ia sage am] other
bishes for thetr soedy l.ﬂ-lriﬁ:\: ground] Leseath
v witeh coverel with the small sections of
fwigs cut by them. They elimb readily and
often travel from bush (o bosh throogh tall
thickrts like syoirreds in tree-tops.  On warm
gy after frosty nights they may be seon
in the tops of the bushes basking i the =un,

Throughout most of their range they hegin
hibermatmm in Soptember ar Cetiber, and re-
The young appear a
month or more later, aml litters contaimmg
from two to six miy be born throughont the
sormner, indicating the possibility that several
Hiters may be bom to the same pair in g zea-
R,

S0 alert and shy are they that even a person
in their haunts day after day will sco but few
of thens  Thiar hoariiig 5 extrémely houte, and
evien nt a gropt distance the footsiefis of an in-
troder sets them all on the alert Onoovery
side they ron swithy o cover before the ob-
neeyer has opportianity to = them. In such
places a large settimr of haited traps will re-
vral their presence ih surprising nambers:  In
one locality, durlhg a brief it troips set
among the brush for other small ma
vivlled more than forty chipmiuinke

Cha stormy and cloady davs, espesially if the
weather s cool, painted ehiprnmks retnam in
their demd, but o mild sy days they frisk:
abent with smarinegly quick darting movemonts,
A horseman nding alomg & road  Jeading
theough a sapebragh Mt will frequently see
them ructyg across the ool aflten several liime
dred yards pway, the soami of the borse's foot-
falls laving alarmed the chipmunks sver a
wile ares.  Here anid there ane may be seen
i:iujr:h_nlr: hastily to tho top of o fall b tn
tauke a look at the canse of alarm before finally
reeking  concoibment. When  pursued - among
thie himalied they often run considerable distanees
lefore tabong refoge bn o burrow., When hard
firessed they will enter the first aponitig en-
coumtered, bt 0T 0 i oot i3 own homie The
fugitive soon eomes om and scempers away,
appareitly fearinl of the retum of the awner
or pethape owing 1o s presence.

Apparently, ws o the cpgn of mane other
desert mammals, the palnted chipmunk, with s
velatod races, is alife 1o subsist 'without deink
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i, since it s often seen fur omton ared plains
mETy e from the neTesy whiler

As with all fts kind, the world of the pidmeld
chipranilk i olled with smmd et penil of sl
den douth,  Owerhelnl, glding on silent Fll'llll'ﬂl*-
are hawks of several spectess while on the
grontid sonkes, weasels, badiers, bolicats, f1;r;ii.nr-..
anil eoyotes are over searchung for tliem as prey.

THE RED SQUIRREL (Sciurus hudsonicus
and its raldfives)

(For illugtration, see page 49

Every one who hus visited the forests of
Canada pryl nortbeatern United! States knows
the vivacloos, rollick atid frequently. pm-
gt el :4|1n'rr:I rﬁm entirininting Hitle
bewst, kpown also as the pine sqgureel | and
chickaree, lias Itle of that woolland shiyness
vo charpctenistio af most Totest animals, 1t
olten searches ot the Feman visitor to it
Batds andd o & bow branch or tree trunk
sputters, barks, amd scolds the intrader, work-
tg stoell ite o Eretey of exctement,  This
habit, combined with the susty ool color and
small =ize of the annml, aboot half that of
the gruy syuirrel 1'1,"_|u.!:|rl.=r iy ddentity mmmis-
tikabile, It has distinet winter ated summer
coats; bot i Lol the rosty red prevails.  The
winter dyesa i Jacinguislied, however, by snll
tufis on the cars,

‘The red sguirrel, with itz related small spoictes,
occufiyitig must ol the wooded garts ol "-Iul th
Americs north of Mexico, Torms a atrongly
characierized  grogp, with no near kin amomg
the aguirrels of the Old World, o s geo-
graphic yaces it ranges through the forests of
wll Aleska aad Camdoe and south 1o Tdab,
Woming, the Dalotas, Wisconsin, tnthern
Lrudpn, all the Northezstern States to the Lhis-
trict of Columbua, and aloong the Alleghenies
s St hy L:J'nhn.n Owing to its smull siey
this animal, hke the chipmunk, 18 ermaador
[w:- small for game, although  occasiomlly
wnted  for sport, As o donsequence s -
ervane of dectenske B omaaally governed by the
avaitable fucd supply, atthongh man mtcrferes
bocally when it bocomes too destroctive.

This sjinrrel shows & strong prelerenoe oy
coniferous forests, whether of hemlock, sproce;
e, or pine, it may be ¢common in woods
'n'i'r-rr: ermifers are fow and. widely seattiered,
Adthough wanally dinrmal and busily occupied
from senrive. until soomdet, B sdmetimes cons
rimies its actiities i meonlight nights,
capecially whon oy are ripo andd (it 18 b 20
|,E|:|,Lh-:-'r winter stores,  Ducimg warm, plensan
davs it spring ammd fall, when the mighta are
codl, it ofeen Tien ot I;I-ITI lergth alosgr the tops
of lortge branghes during the middle of the doy,
basking i the grateinl warmth of tha sum

The nesta, which dre located in 4 warety
of sitgations, srs mude of twigs, lepves, or
minsf, amnd lined with Ghroes  bark: and othore
woft matirials Some sre in knorholes or athee
bollowws in trece, others sy be by owtside
on limbs poar the trunk, and sthll others are
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in bilrrows made in the groand. ander roots,

stumps, logs, hrosh heage, of gther cover offer.

secute refuge. veritly severil litters

af JONNE. contanmnng  from  four o mix, ane

herem gnnh o, e Hu.j.' hive been: fousiil
from April o Septemibe

They o not hﬂmmﬂr. Hitt &xir-active throug s

out the your, except duritg some of the coldest
amd ot eleserit wenther,  To  providi
agamat the season ol scaraty, they aocumulbats
al the lase of o 4ved, uwbder the slielter of a
Iy, e other cover, preat St il e, spthie,
or other conen, sometimes in mnmunng
[ream six to tent Dushels. They alsh hide Beut-
tereld comes here anid there amd ace stores «f
bepchnutz: carn, and other seeds in hollows or

umlergrountd sote-rooms. They are fomd of
cillble mamishrootns awd woonetives Ly, up lall

a buphe? Gi thom amonsg the brasiches ol tress
o bushes to dey for winler uee.  In the wost-
crrt wrauntabns tholy grest stoves of plae cones
are nien mbbed by seed-gatharers for forestry
mirneries. 1o owinier they tmmnel throogh the
siow o thadr hidden stores anil sommitimes
conimmue  tho tunmels from one slore 10 ans
uller,

Each nuwiree]l makes its bhome for o long
perioid inoor abom o certam tree.  There he
carrles his eones to extract the seeds, and on
the ground heneath it the accumolation of
fallen acgles and centors of copes smetioes
amiiiitd (o Gfteen or twenty Tniuhels,  Inoad-
dition 1o the seeds of the varous comiers, red
snuifels eal many kinds of broits and seeds:
they nlsa ﬁf{i coamifiedds il orelueds aml even
make vests m harns ol wulailu.h-:qh- to be pear
the Tood supply which some faroweds ndustry
iy collecied,

Jte] H|'|.1|rr|:1l have the mieresting habit of
volunuirily  swinuting streams ol lakes, in-
cluding sucl babies of water 5% Lake Geonge
and even the broodest pares of Lake Chame
plait,  When 'they thas eross the waler mml
make theic mngrations, there = letle douli thiat
trey are taually ‘n sesrch of o belter Teeding
groatind,

The red syuirre L!- atul related wnih'i-_‘t‘rhmr the

atedl varidly of notes et an

1o Atmericgn members of the :-nurr-_-r [3,1.;11..
1|: addition to the barkitie, scolfing. clultrftn:g
notes alressly mentionel, they lave & real s
which ls ane of the mont a.!tru,cii'r:- of
land] notes. It 16 g Jong-drawn series of maseal
rolling or clurrimg nelbes, varnd at tanes by
catlepves and  having a 'n.-ttl.nluqurhr gueality
retideriing it diffcult 1o Hooate, s notes
poevir fail o awaken pleasirable enmtions and
to recall to me my early bovhood in the N
ron where the spring songs of the chick-
T m:ﬂ: ammong (he fest calls which awilk-
enpel] g Lo the riarvelous buaties of natire.

The warnst trait of the red squirrel and ong
which |argely. averbaiances ull his many at-
trpctive gualities 1a his thoronghly proved habit
of cating the arnl young of small hinds,
Piring the Breel ing sen=aht he =pendz a laroe
mart i his time i predatory pedt haotine, aod
the muwmber of wselil and beautiful bied: he
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thus destroys musr be almost inealealsble. The
number of . fied squirrels i3 very great ovet o
enaittifiental aren, &l one elise oliserer be-
heves cach squirrel dstross 200 Ieds & pea-
magl.  E'rictically all species of ooithern warb-
lers, wireos, thriilies, chicknlieed, nutlatehes,
i enhiers nre gomibored arweiyg thelr victims,
The notalde wearcity of birds i norghern for-
ests mmay e largely doe to thess Inundsome tant
yietous maramiers

I the Tk ey thess sgeirrels dee moch
divlihied by e trappers far their catistant ti-
terferenee with meat-baited traps.  Mimy fall
victines o Uhelr camivarots desires, Dut thelr
laces are sonn taken by others,

The energy and wniatbinge varicty in the pur-
formantes of red sgbierels . alwnrs keep the
attention of ther boman neghbors.  Among
cther interestany aetivitiestlelr por=uit af one
aetlier wp nivel dbowp el aroiid the tranls
af trees. ovor the grounil along legs, hack anad
farth in the okl reckless ghadon, [t mest
eiitertnindige b0 owalch, Tl Tur.ﬂu'it.-:. LI
the young are playlil and harpless bt among
the tnpdes b wpadnge are of e it dendly
charavtes, | hwve seen thie wvictim go o nid
i tree after tree, showoking b, fedt @il
agdny il leaving a trsil of Dkobed oo the Srkw
as B tried 1o edebpe Ws truculeot pursoer

Such sovnes a3 this combined with oor knowl-
edge of its hivd-dkilling halita. appear bilied by
the exspirirptle grace and beanty of thic squirrel
ah it s o a beaoehy am] sl s masiial
cadences trillog theoaggh thy primeval forest
S wofinmmed] are reed seminrels i the destraee
tiey of Digd] Tife, however, they shoddd ot be
permitted 10 bepome yery mmerots anywhere
sl 1B omay eveninlly  leeomae ecessary to
othw them wherevep fopim),

THE DOUGLAS
douglasi anl

(Far dlurteation, see Fage $84)

UIRREL (Sciurus
e relatives )

Int' mll dletaila of alee, fort, boles, am! liadsits
the Douglas suirrel gives testinmig to fis de-
soymt fronn the s arvesvral siock Jis Lhe com-
ot pedl mpuiberel S lwmer . hendaondomg b T e
typienl honglas somirtel represeiited mn the ac-
cormrpamy g illastration, W one of several gere
praphte races of woapeoes which ranges  from
thie Caseadies and Sairta Nevads 1o the Pacllie,
amd from Brtsh Colpmlag soath oo the S
Pedfen Martic Momntuins of Lower 'Califormo,
The home af the Domglas squvrrel 750 simid - th
won(lorful eoniforons Torests of western Chre-
g, Woshington, pud southern Hentdsh Co
lnmtia.  Asin other mammads of this extremely
hinnd  region, the colors of ity opperparis are
lrle  hedowte, i ateomgg dontpet L the much
paler anil grayer colors of the-cloaely  reluted
sthapecies livisge in the clearer and morE drkd
climate of the Serrd Nevads in Califotnk,
These spurrels aroknown Tocally by a 1-‘ﬂﬁﬁ
of eommuon tgmes, inchmlioe e wgairrel, Yed-
wioenel mgirireel amd “drmmes ™

Although asaally, not gqutte so onisy aml aelf-
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msEsortive an e mrrepressible title red Uinsteres

ol wistern furests, the Dooglas ’tium-u] s wisw

notalile Jor s rollicklbg, chatlering character
am] srmctimes cannot be outdone T ds gveE-
gy chapluys of aggressive impudenee,  When
the dmmals are sumerous the atr ot times e
vounily with therr ol notes or songs, | one
urswering . the other, now' hear uul now far,
until the svmber depths of the mﬂthw forest
seems peopied with b mullituile of these joyons
furry sprites,  Thebr song, resemblipg I;Fmt of
the red sywirrel, is a mapid trilling or Bubbling
series of notes, Jong drawn oot gnd serne-
times varied by cpdences. 1t is o mmsical that
it seems more like ‘the song of powme strange
timl then of & muzealk .“‘%rl!ll sttirrels
A Bl gunesd ther are el N
song arl seein jobadined and shy, as though im-
pressed by the vast loneliness of their deep
forest haitnte

At mmiing tme, early mospring, thoy are
esprcially ur!:hj'. il ﬂpﬁl n Hﬂmrﬁr'aﬁn the
fir3t Hiter of votmg are out trying their vouth-
ful pipes m expression of their cheerivl well
batinng. They froquently come down on 'n low
Uranels ar on e tank of & treée amd ofateer,
hark, and sonld at man, dig or other introder,
now tishing np and  down, or mak little
ashies aronmil the teee trunk, their necks out-
stretched and tas ficting with'a great show
of ‘mnger and contemmpt highly éntertaining to
see. Thew are redtlesaly active ot all seasorys
of the year nul hohitually chase one another
throwgh the forest with an appearance of . ml-
licking fan which may many timnes be i nidre
deaddly earnest than ampwar: 1o the caznal ol
MTVET.

i winder thelr tracks i the stiow lead fremn
e to Avew, alotgg- e Yope of Jogs amil fencen,
am| in all directidng o hddden stores of food,
which they appear to le alle to loecare with,
unertmg cottamty . pnder the sopwl.  An adl-
vetititronin spirat leads them to race away from
the [orest, almg fencetopd, to pay visits to
ranch btibdings ‘and even bo villages unid amall
oy,  Like their costern relative, the | Moglas
mjitreds are ammivonins, feeding on the soeids
of all e cbmifers in their range, incloding
sprices, frs, pinvs, and redwoods, il also
tprm acomns, atd g great vanety of other weeds,
froits. amd  woelroome, o imectd, binds'  epms,
vong Lieds, and any other mieal they can find
l’ix:-'mf: tr their habat of interforing with mea:
Lattel]l prag, they are a2 pmissnee W frappoers,
They Trequedtly visit orchards and carry off
apples and pears, from whoch they extrner the
=oeida,  Ther huvid been seen nlio Lo visit the
wotmils made vns willow trunk by sapsackers
i dvink the fowing sap, Their feet anid the
{ur aboat their mouths are often moch grmmied
with {uich from warking on pine cores,

In many places the soft, mopt earth in the
woods s Hildled with Htile pits dug by these
squirrels ppparently wheh they are after e
ar pechpps edible rocfs,  Theoughont the som-
mer. bt especlally doring the last half of the

semaiil aml i avtumm Dot sgoireels work
with persistont evergy |6 amass great siores

4
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of sevil-benrmg cones, which they huag, siimes
times hushels of them, alwut ;l;lgwfusnﬂi' trees,
=tuingn, and the uptnrned oot of fallen trees
ot uniler other shinlter, Cones are alug buried
ere anid there o the loose Teqves and | lrmis
In winer many bides 0 the show with peles
af cone scales at the enirances show whiere the
owners have dugg down 1o there stores,

Some of their nests are constructed in hol-
low trees, many, others on branches near thelr
Juncton with the trunks, and still others
unifergro teers wpitder noots, logs, o stutgs.
In winter when alurmed these sjuirrels some-
times mace down the tree trunk= and  talie
refoge T holes leading through e saoow 1o
their food caches and updergrodm] borrows.
The nests bl in tree-toge aré wsually patlior
bulky, messuring a fed or mvre e dimeter,
artd mre tvale ol small tw'ﬁ_l. dry leaves, mogs,

s, i fibrous bark They are conmmanly
ml- with sueh wift matermal = feathees gl
fus, The young, numbermg three b seven ot
a fitter, are b at amy tiowe between Ajpril
and Ocinbar.

The extrasrdinnry intelligenoe aind peise al

revinom possessed By squirrels ol this grimp
t well Hustraied by ceviain Jocal food ‘mugras
Hots, Tlhiese lave been olmerveil tn eastern
Oregon in- years when the cone erp has failed
ard nothimg waa avarlable 1o iy wp for winter,
Uniler sueh eonditions b remam in the moun.
tatn farests would mean deisth ly stErvaton
before winter had faurly begum  In join and
1g13 failture ol the cone crop gocurred moersl-
¢ro Uregon and these sqpmreels prompely Lelr
the monniain foresds o Septemlber i  de-
pedmled along erdek courses W the open l'lﬂﬁ;l:
hrnsh ploing as mnch as scvenm of more mifes
from the horder af ther ordinary Hounmis, In
this ppeon country they wimered specessiully.
raidingt the fanmers’ grain bims, riot dellars,
amd ather stores, aml otherwise showing thar
supreine Ifaicsa to survive n the strupele for
extitence.  With the eoming aguin of sumimee
they prompily  seterned (oo their abandonied
homes in the pines, [t appears o be ooy ol
the marvels of animal inte)ligence that wmles
sich cirpnmstances a8 theee punund showe the
entite body of the wguirrcls on the micaoniaiss
ahesiild bave knows what 1o do, espesially oo
a great pereentage aof thear nember conbd never
have hail any previoss exjerimee s o gunde.

THE GRAY BQUTIRREL (Sciurus caro-
linengis and s relativos)

( For illwsiration, dee page 435)

The gray squitrel is so well fonown v everyonie
m the Eastern States that 3t scareely moei an
mtrodocton,  Manywho hive not seen it in s
native hatnts are famdlie with v as a groceful
and charming resident of parks in many cities,
It s whvmat twdee as laree a8 the red squireed
and intermediate Tn =se between thot specics
andd the fox sgoireel  Although skaring somme
af the range of both the species mamed, the
enlir of the gray squicrel at onee distinguishies i,

THE NATIONAL GEOGRAPHIC MAGAZINE

The gray squirrel is o Narth Amencan
speciee with nio nesr refative inothe O] World ;
i the Paciic coasty in the mountains of the
E-dlhhi'nit,_ and i Mexico wre other sjrrels
bavtrg wnwch the se gray-colorod bealy, but
with e clode relationship o it I range
meers the deciduens dorests of the Eastern
States and southern Canada from Nowg. Seota
to Florsla, aml westward tis the border of the
treeless Great Fladne. Wherever they ceocar
those squirrels are an aftractive ¢lement in the
woodlaud e, their burking and chatiering,
ther griweinl torms, and ther activity addmg
wrchtly to the c¢heerinl afimation uf the forest
They are for len vooferous than rod squintels
put thetr notes are varied and terve o express
o waricty: of meatrings, -

g the eurly seitfement of the coyntry
west of the Staies boodering the coast; gray
strireels existed o gieat numbers and often
made roinues inreads o the plimeer eom and
wheat fields. To ‘1790 they wvaded Pennsyl-
vainia i such hosts that a bousity of thiee petice
each was it o thely sealps,  Eight thonspnd
*1']“[!11! etecling was pad oo this account, which
mvelved the killimg of Ojoooa sjuirrels. . In
1RR i law it dorce i Ohio reyaived that each
free white pmle deliver oo pquiree] scalps a
year o pay ¥ In coshe. Records of the tavoges
of these sguirrels o corn felds kre extnnt also
from Kentieky, Missoure)- sl other St

Enormions mbgratbos of gray sqpuireels from
e rart of the evmntry to apother accurted i
Tk days, cansed apparently by the fmhire of
Toodd supplies-in U desertiad arens. Some im-
pillse to move in e general direction at the
saTe e ﬂ_‘ﬂ:nl o affect the squirrels ami
they swarmed noross eountry in amaring -
liers, carry g devastition 1o any funm crossed
on the way. When engaged in auch move-
ments. they appeared tnditferent to obstacles
and without hesitation swam lakes and streoms
cvent an lamge ns the Tadson and the Ohio,
Amusing legends grew wop eoncerniog  these
migmtions, vwne.of which avers that when the
writiepets arrived oo oorwie ook edch dragmed
2 large chip or plece ol hurk frto the witer
and monnting it raised  its bnghy rail in the
brecse atid wisd walted aafely 1o the other
shuowe ! An a Tuctomany were divwral T oross-
ing large streams and others amrived exhausted
Frodn thindr exertinns;

The groy and fox sguirrols were {avorite
turgets for pumeer mmatksmem,  The carly
chrimiclea o]l of the abity of Doniel Poone
und other riflemen to "hurk™ a squireel, which
meant o to ot the bark of the branch on whach
the sipmirre]l sat as to hring it to the ground
stunned without hittige the animal.  With the
clenring away of the forests, the general oec-
enpalion of the coumtry, 2l the decrense of
Targer . anttnls, gray squirrels have Leen de-
prived of most of ther haonts and have he-
ceunpe soch  desrable game that they Bhve de-
creaved 1o 8 point reqniving  stringem legal
protection to save them from extetmingtion,

(Fray sumrrels are more thoranghly arhoreas]
than red sguireels and ke thebr nests elther



SMALLER MAMMALS OF XORTH AMERICA

in hollow trunks or huild them in the tops of
troes.  These oytside deats are commoen wisd
wuieh lke & crow's nest m- appearance exec)it
that they are. generally more balky aml shw
mory deald Tedves,  They ure bailt on a Fowls-
ton of small sticks with a rowdded  1op o
bodives, amd are Tined with shreeds of hark, wmoss,
and | similur salt material  In the extreme
nerthern: part of their range they live mamly
m hollow teees, but farther south many winter
in outslde nests,  uring severe oold and i
stormy weather they remain hidden, somctimes
for days at o G o

They have two litters of four to six you
i year, the first usually heing born i Marcl)
or April. The ald squirrel 1s a devided mother
amd 1 the nest is disturhied she will at onee
carry the young 1o sone safer retreat,

I many parts of thele range black, or melan-
istic, individnaly are borm in hitters otherwiee
of the ocdinary gray eoloe, To some districts
the number ‘of the black squirrels eguals or
exceerls the gray ones,

Cicay nr.inu:l'l:l_l matge throiugh such a wvaruty
of climmtic comdition: that their fosd vaniecs
greatly,  They eat practically all availahle nuts,
meluding - avorms, chekintis, bedchinils, hickory-
nuts, wwl pecans, besides munbérless seeds,
many snall Fratt, aod muoshrooms;  They maod
fields for corn and wheit, and stedl applies, pears,
aiid gudnees from orchands to eal the seeds.
Lake: most other small rosdent=, they are fond of
Tacrvae and nsects and alsp destroy many hitds”
egys aml young binds, They are far less seri-
ouns ofienders, however, in destroying blrids
than the red sguirrel

Un the approach of winter thes lay up dlores
of smeds ammd not= in holod In trees and in Jittle
iding places on the growml  Miny nofs are
hidden away wingls. Tn the pilihe parks of
Wastnogion, whore many gray. squirrels exist,
I have repedtedly secn them dig a lele gt
twir i thres inches deep, then push o not well
dewn 1F, cover it with earth, wiich they press
mrmly fn place with the front feet, and then
pull loose groes aver the spot, Thne sqmirmel
will hoave many soch hidden nots, s owith
nihing to mark the loeation it appears pn-
posnible that they conid be recoverml, That
the squirrels knew what thoy were doing |
hove kol répomted evilence in winter, even with
several inches of snow on the ground, whes
they have been secn atifling along the top of
the snow, spddenty stop, die dewn ol wn-
earth o not with o precisdon that Jemonstentes
the marvelons delicocy af their seme of smell
Althigh mainly dinrnal, they ar¢ sometimes
ahropd on moonlight oghts, especially when
gathering stores of food for winter.

WIlerﬂnr t;: -::r:;i:hﬂr Hltllit‘:-rﬂli =r:ﬂt.hu—
trﬁmrrﬁvcﬂt,mt - along the ind by
enrving boumls, the ong fluffy toil :nrﬁ‘u!:rlnm
as they go, or runming theowgh the trec-tops,
1:#51’!_!!# fraom hramch o branch with an cane
and certainty heautifol to see. When preszied
they make amazing leaps from tree o tree or
evert from o-high tree-top to the ground with.
out injury. They are extremely comming at
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concealing themselves by lying flat on of
Lranches or by glilting around 1ree tmuh.li?tmn
g them interposed hetween themeelves il

the pirsoor. _

Giray ayirrels are so reaponsive to protecs
Trom Tt thoy may continué (0 gTAce OUT re=
maining forests i we properly pussd them. In
adifitivn o ther heawts, they are fiteresting
gante amimabs which shoultl contione to affond
a maderhte smomwil of sport—anfficient to pre-

vemt themt from beeoning  overybundant am)
destructive.. Now introduced in mmny oty
ks the st the United Statés amd

parts of Laghml, inchinfing Lamlon, thelr ready
aceeptance of people as Teiends renders them
iﬂ‘l:u'nq]rﬁq' anbmals insech places; bt notoral
food is so scaree wler these antiliclal condi-
tions thal care must be tiken 1o food thim at

all seasomm, ewpecially 0 waiter,

THE FOX UIRREL (Seiurps
anid ity relotives)

(For I.E'HJI#_HI‘F#H. 287 faigd §43)

THE RUSTY FOX SQUIRREL (Sciurus
mger rufiventer)

(For illuxivation, see page £15)

Three specits of tree syuirrels inhabit the
vaned forests of easern North Amerien, cach
having its marked Individoglity. expressed in
color, sirze, amd labits. All octupy & wide terri-
tory with varying dlimatic comditinms; fo which
cach species s r nided by becoming
fidd into a series o raphidc races, or sub-
specics.  The red and the gray squirrels have
alretdy beon describeéd and it remains to give
Al aecriiint of the largest anil w0 some respects
the most rommriable of the three, the fox
sjiainied,

S0 other spectes of North Amoerfean mam-
meil can show =ach oan extroordimary contrast.
in color amuong its subspecies 14 that between
the pmaty yellowish animal of the Ohio and
apper- Mississippl Vollesn, and the handuorme
uckssh one of the Sahegitern Stutes, bath
of which are pictured in the accompanying
ilin=tration,

The distribution of 1le fox siqairrel {5 Hmited
tor: the forestod parts of the Fastern Stutes
There it rabges (om the Atlantic ctpst 1o the
brriler af the Cerent Plains, atid from southern
SNew York and the L;:E[u:r Mizsissipp  Valley,
sirathuserd to Florale, the Gulf const, and sckois
the lower R Cramle min extréme purtheas-
aom_Maxico,

Varistians fo the character of the haunts of
the different sihspecies of this syuirme] alimost
ﬂn_ml_ their differences in color. Tn the upper

zsissipl atwl Ohio Valleya the rusty-colored
Tare fremuents the pplaml wonds, whers the
nut-hrariie hickory trees characteriee the for-
este.  [n the Saonth the dark=colored sjitfrroels
have mare varied honjes, either amid the live
onks draped in Jong Spanish moss, in the mys-
terious cypress forests of the swnmps, or obt
i the uplands among the southern pives

miger
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In catly daws fox sguirreld wers plentiful,

Tieet n:!vnr erualed the munhn nl!m'it_ht CHy

uwirred.  appear always to have hees
:qm:'r.r cliviely sttached to their own district, for
we have 1o of the grost migrations s

notable in the othor spocies.

Fox squirrels are nut only distinguished fropm
gray sjuirrels by their color, but are also nearly
twice their wire, commonly  attain
of two and sometimes teatly  thiree  poonds,
ﬂ'-‘hﬂr are the strongest amd most heivily pro-
Imrum-m! af all Amercan squirrels rle-
sheraticn of movemont gobing with eavines
of bisdy is in marked contrast o the graoefol
agility of most. other tree spoireels, Onthe
ground  they walk with a curiboaly lﬂrhh’nr::i
waldhng gait, amd even wlhm  han -
¢linih trees with none of tha deshng 1=
shown Ly other  species, aften move
about om the gromtd by a series of bawnitla, apd
at such timmes, with beoad, frathecy tails mmbulat-
Ing in the ate, present o most gracelanl aml at-
rctivie sdighi.

Fox ol gray mjuirfels occapy - the samo dis-
triets throwebont most of twar mmoges, ot
oTten beecmaiie wen s regeated '|l|'|-|':.'|.“l_'|" that  the

rava may be foui] ahiost exclismvely along

-l and the fox -nl|lﬂir.rnh oft the Wiglher
ridpes, hot there ts pohared anil fast separation
of hmtints and the two forms oanally share the
saie svsndbain s,

Mueh time i5 spent by fox squirrels on the
grotml searching for foml  When danger wp-
proaches, i place ob prrmnmily wkig refuge
A |ree, ad oA comumony halint with most tree
spirnels, they rettfont alohgr the gromud, mouant-
theg a& stump or g now amdd then, o keole ek
at o suspecied mtroder, whose footsteps thoy
enn hear ot a Jong dstanee. 1T the homted is
without & Jog they iy mn away sl he Jost.
A dog soun FBrces thom up 8 tree ol i a
krot-hole o othier hollow s avallnbie tl:h:i‘_i_ nt
once take reluge in in  Odberwise they hile
skillinlly i banehed of leaves lugh m |.1!:'|-1: [
or le fint on o Gmb or opabost the bk, eiyly
meoving to keep oon the apposite sdde s the
e draws mear.  In the Missizsipm Valles
during the crisp duvs when the hickory outs
arc falfing amd the trees are decket] in all the
glories of amzmn Wlnge,  fow sports alicl]
vield tmore plensorable sensabivos than fox
sapuirrel hnting.

The fox squirrels beciome fitber tiam ok o
their Eiml aml their flesh & not so dry, al-
thengich all Jurnish appetizing meat.  Dlwing io
thett siee and the qoglity of thedr flesh, thoy
bave lieen siich desiratile garhe anitrals thian with
the constantly growing monbter of hanters aod
the destroction o [prestz they have already
{Iil-:mlpl:ln'd frovn large areas whiee formerly
atmndant and are i oceal danger of extermins-
et in the nof-distant (uture, They ire armong
tho messt petable and attractive of the foresd
nnrmnls inothe Hestern States, aond before it is
ton tute every effort shenld be mode to protect
them froen avershonting,  With reasonalile con-
servitinn they will ammtinne to thrive and keep
some of the old-time primitive spleit in oure

ng @ weight
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winslfa, Foemerly they hal the same predilec-
tion o the gray squirre| for the farmery® gorn
fielils and were ymiler the ban, bt their nom-
bers are niw a0 reloced thot they give litile
trouble fn this way., In some ity parks where
they hnve heen miroduced, they soon beoomn
tame urid doowell, exeept that in losing their
Jear ol man they becomie subjedt to many we-
cidents

Fox sinrrels, Tike many athers of thear kand,
himve bomes botly i knet-holes g other hollows
i tree tronks, antbin bulky nests of sticks and
lenves high vp smong the hranehes, Buth kinds
of nesting places are offen located o the same
tree, the owrer Tivimg ‘iu the outsite nest in
watti weather nmil retivinge o the sheller of
the hallow trink m severe weathier or t0 espape
AR CRemy. young: two o fiur in munber,
ate usmally born I Marclh or April, and 3t s
nest debimitely kvpawn whether there s a el
litter. These sguirrels have o barkibg eall as
well as several other rfuther deep-foned chuck=
-hult it

They are g2 ompivorous as any of their kind,
rating mmny kimds of nots, sevids, froit=, mushe
reciine,  fnsects, hirds, Winls" epes, and oblher
theah iood when mvaifable.  The primcipal nts
i thelr hunnts aie hidiory-mms, beechnmis
waltmmts, peeni nuts, and the secds o proes
and cypricvie= Toward the eml of summer aond
Ity -ﬁﬂ. they work luasily guthering and stormg
foctl e winter o hollow treed, fnoakl
phoat the ronts of o, ol inoany other gmg:
ql.l.lt'l.' whore it may be kept sfely until need
Many single pots are l'rqﬁﬁE hiese and there
litthe pits thres or foor mchen deep dog in the
saift surfore of the eurth onder the tress,
scatterell stores arn ented ' when neviled by
the seute sensg of dmell which the awrers

LR EEL L N

THE ABERT SQUIRREL ({Sciurus abert
amil its smbspecies)

(Far illuctration, see poge 455

THE KAIBAB SQUIRREL (Sciurus
Eaibabensis |
(Fuor illuyivation, sre page 315

Amoar the oty kinds of sitirrels whick
lermd ammmatinn atw] charm o the forests aof
Narth and South Americn, nonn equal iy beauty
the dubjects of this sketch—the Abere ai the
Kaitmh spirrrele.  These are the only American

wirrels endovwer] with consplrooos ear tofis,
Elﬂ‘l:h charaiter they share with the squirrels:
necupyving the forestz in the notthern parts of
the 04 World from Englund o Japan, In
wright they about onunl o Jarge groy squirrel,
lmt mre shorter and distinetly more beavily pro-
portioned, with bropder aml more feathesy taila

Their runge covers the ploe:forested feidion
nfl the =outhern Rocky Momntaing fn the Unred
Soites andl the Serra Madre of westeéen Mex-
tooe . The Abert squiree]l amd s several nihs
spectes s the more widely dispributed, heing
frimil from northern Colirade, soith theogugh:
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New' AL 'F’hT Arigomd,  Chihuwabon, and  [hi-
rangn, Railiuli sipdrrel, which bs even

moce heansifal than its relative, shows marked
differenced in appesrance afd yvet is evidinely
devivedd froim the same species.

The typleat Abert squreel Tives i abe pime
forests abong the sonthern vim of the Grand
Carvon i1 morthern Arirona, anil the Kaileib
wjurrrel hves i the pinem visihle on the nori-
et 1ot of the couvon loss thun §3 miles awwy,
It 85 vopling] to an wlandlike sirea of tine
forest above o mifes Tong o5 miles wile, on
the north side of the canvoe on the Kabab
amil Powetl plateaws. directly scross from the
end of the railrowl ug the Crand Cinyon Florel,
The two species e wnlor practically jdentical
conditioms @e to vegetation and climgte.

It these aketehes of our mommal life 1 have
repestbedly noted the ellect bf changing envirnm-
nient in mhiyog the animals subject 1o,
[ the prevent cloe the eliange in the sipuirrels
ot the morth side af the 'Grand Canyon las
evidemly beep bramghy abioot by ‘thas powreriul
Inetior I evohuthim konown as isolatlon.  Cur off
frodn their fellows by the deepening canyon of
the Colaraadih Katlab squirrels have occppietd
a forcdst islamd ever since, with the resalbing
chanee in ¢laraciers we now have th evidenee,

‘The home of borh the Abert and the Kaihah
spuiirels bs almost entirely betworn Gooo wnd

foet althianle, om the merntain slopes ani
igh platcEns overgrown with a splendil ofen
loreat of vellow pine mixed n many plices
with firs unel aepens;, Ceeasiomally, as foes] e
conmed seirice in their oridinary hannis, they
ranite up into the hrs or down Intg the oaks
Em! pAfom pines.  In winler el Tpaoie v
auried in sndw, hot im gommer oo every hand
resent Tovely vistas gmomg thE massive Lree
mks, l'-.'.ll'i-l"'lf here and these by pemnlike parks
Everywhert the ground is coverad with graswes
and multittles of flowering plante,  In the
wililer parts of this faccipatime  wililermess
roarm bears, monmtam Hows, widves, deer, and
wili] turkes=, and only ‘2 few decalies ago still
wililier men, ru-.hm]!inu to gone ol odie o
drepdimd Toodian tribes,

Although these squirrels comimonly mnke wie
of Large kinot-holes or other liollows an trees
they regularly build high' wp in the branches
bully' niests of leaves, pine needies, anil twiges
and Fine them with sofl grts gmd  shredidid
tark  Soowlimes sovera] full-grown sqnirrels
may be found ocenpying one of these ontshde
nests, probally members af one famflv.  They
wre active thromghont the vear, but remain m
thoir nests during storms o sevo'c  winler
weather. e northeen Arteoma | have knowin
thetn & stay mmider cover far g week or two ar
g time in omdwinter,

The young appear to He borm at yarying
tites hetween Aprt) god September,  Adthonal
mot defimitely known, it seems proballe that thiy
hawe two litters of from three to fonre young
each senson,

The seeils and the tender lark {poan the
terminal twigs of tho yellow pine § Pirwa pon:
deroa ) larmish thesr pomcipn] Badul sapnly, Thur
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g periods when' pine sedids are not-aviilable
thie sjuirrels cut the endls of pine l“ﬂﬁ lmﬁ
thie terminal part bearing the leaves fall m
groml, wlitle the stent, sevetsal Lﬂtlhﬂhﬂﬂi?.kh]
e stripged of bark,  CHten st times of oo
scarcey the hark will be caten fora eomders
able distance along the sitor livanches, almoat
hike the work of porcupines. The grownd wnder
the, pines where the sqoirrels are gt work s
sermnetimes nliomw covena] with the {resdhly
dreopped tips of lranches,

Abert squireeln alsp ent the seeds of
Douglas sproce, of the pifion pine, acoms, many
sewuls,  poiits, green vegelation, mashrooms,
bieds” egars, mm] young birds.  Now and thin
they il eorniields planted o elearimgs, Lot
they do Jhtle damage i craps.  Some years
thew are extremely nmmerowms aod aee In evi-
dence everywhred : again they heediie swarce
anl o WHATY that it v ditfienlt 10 see o0 even
where its iresh wr » are in evidenep,

Hothy these sguirrels have o deep clrerhig
or choclong call, somaetinwes becomng a harking
note resenbling thit of the fox squireel, They
Wi have 8 variely of chattering amd scahiing
notes’ when exmtod or angry, AL pmes they
Lirvotnie almost ie aggressive s thie red sguirrel
aml come down the trge traunk or booa lower
branch, whence they scold anrd berute the object
of their disapproval. _

Whis mysch alarmed they are expert b hid-
ing among tafis of leaves nrar thic ends of
brapchieés, on tops of ' large  hmbe, ar beliimd
trunks.  They will remain hididen in thic way
it an hiar or more, patiently waiting  for the
danffer to illeagperare, but one bs often betravel
by the wimd biowing the fmmthery tip of jrs il
BRILRIRS [ L _

(i the growd (e taid §s° ysigally earried up-
rases) b graceful surves, Here these squirrels
epend moch time among fallm cones and in
digging for roots and cther food. When they
walk they have an awkward waddling gait, bt
when they are alurmed, or ilesire to move more
eapldly for wny qutele, they grees i oA seried
of extremely graceful houmds, which show the
Hmnnlii: tail o moww] mdvantage. When the

il squirrel is moving aboat on the grotmd
its great white tadlis extenoridinanly conspleu-
aus i fhe susshine  This repestedly drew my
atterition (o these sguirrels, even b sach long
dintances that they wonld otherwise have been
overlooioed,

Althowyh w0 heavily hnilt, theswe suirrels are
aibept in loaping Trom branch to bhranch and
frorm tree to tree,. O one aceaslon 2 branch
an which an Abert squirrel was stumling tiear
the top o a pine tree was strock By a rifle boll;
the squdrrel promotly ran to the end of o lhrge
brael sbomt fifty feet from the ground, amd
atthnogh mo troe - was anvwhete oepr on that
wdde, Teaped stralpht owt fnbo the alre, with i
Iriga oditspresd just as dinoa Aying sgiireel, It
came down mob horisonta] positson and. strnck
the grontn!l flat on s unider side amd the res

Intwiied rabbeed it several indhes.  Wahout an in-
sharit's Webay it was ruoning at Tull speed across
a little open pmrk and dizmppeired in the forest
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op the ather side. | was standing anly 8 jew
vards 10 une siide of 'the [afling squeafrel and the
widitly spread feet mnl degs were perfeatly oint-
limedd agnmst the sky. Tt v eviilenr thnd phis
sguirtel wad probably all of S Kind n];f: aty
ti:..'nli- u'n&h st :u-%n will h:lf.:d hmh:*k 1 HFE:IT
of the desent. 1% W 41 e, s ¥
of o similar habit hovimg Tuﬂqnn'rmi the origin
of the Rying squirmel’s menhranes

 Cine  spmmer 4&{ in the Sicrra Madee of
wostery Dursogo 1 sot on a3 mountaion slope
warching for gonme. Helow me stond the hot-
w10 ety of an onle, the top Temy on a
lewel with my eves and phout twenty yarils
yway. Soon after | arrived the heads of lonr
hali-grown smpmirrels of the Abeit family up-
peared o a row at the wpper biasdor of the
openjiag, thebr bright exes turming on el sides,
Suddenly 'n hawk glidied by, one of e wing tips
almast Brushing the pses of the apm . Ia=
stantly they vaswhed Trom sight amnil g noise of
serntehing wml] Frighitened chmtienng continge]
fisr several mimites, as thoogh they were bnry-

ing themselves under the nest.  Abouk twenty
minntes later the bilidest of thie family shiweil
e tip of ks nose at an apening lb 3 Lollow
branch near the top of the stub, bub it reguired
arodlir ten rminutes for him to ventare forth
his head, Finally, becomming confident that o
danger thrediened, he came oot on the limb
arul deltherately stretchod himaell, viowning s
widily o hifs little mrsath '-'-1.1I|:|||1H!]'.rrrm51. after
which he firved bds tail and frisked over 1o the
trunk of the stob, where he began frolicking
aborit with all the dbandim of a kitten ut play.
When | departed his more trrndrod= companun
were still peering Feariuily ont of the holo, an-
vhcapating the return of the dreaded hawl

THE FLYING SQUIRREL (Glaucomys
volans xnd t1s relatives)

(For illustration, ree page $49)

Na one can see onenf our small Aving - squir-
rely o life withoot being chormed Dy s delis
cate grace of form and velvaty fur, tor fall 1o
nate the lacge black eves winch: give -4 pleas-
Ing alr of Fvely intellbgence, #E-'im; sytthrrels
are disthgmished from all other members of
the squirre]l fomily by extemsions of the =kin
nlong the sides, which tmite the front and hind
legs, so that when the anintl leaps from s
elevated point with legs mtapread the mem-
brane and the underside af the body present o
broad, flat sorface tn the air, Ths emahles it
to glide =wiftly down in o didgone]l conrse
tookand x tree trunk or other vertics! wrefave
on which it desires o alight,  It-§s able to con-
trol its movements and 1o turn with cake to one
side or the otheér, or upwarl before alighting.
When ghding down o wossded allside or through
thick growths of timbor, it & thie ahle to avoid
olstacles and '.a.ijthhl ot the desdred place.

Flying squirrels are civenmpalar (o distribo-
thon,  Tothe O Warld they ocoupy Torested
arenk In enstern Enrope, and neardr all of Asia
In the New Worlil they are peculinr o North
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America, where they  frevguent nearly 4l the

Swimnledd t!ll-m from the Arcte Crirele 1o the

Mesioan Wsrder, snd in formits in Mexico aloog

the cas border of the hightamds 22 well
throngh Chappas ond Guatemala. In Asis, Ll::
ceriter of divelopmient of thise interesting mo-

demnts, many oxtranndinary formi oocur,
are fants of therr kind, mensuring niurly four
feet m totil lesgth. . In America there are two
i of xpocies, the tmaller @l better known
af which, the ml.-lljlplt.'l ol this sketeh, orouples
the eastern United States and ecuthward. i
northern and western unimals are larger, some
ol themm svive thun twide the weight of the
CAHIPT BQECIes,

In many parta of the United States Nviog

squirrels are enmmion and even abundant, but
therr habits gre =0 strctly necturnal Yot they
are infreguently seen.  They nake their Tomes
iy wondpecker holes, knor-hales, and hollows an
hmba, and trupks of trees and =tubs, T ad-
dittan they take potisesdion af many edd places
for restdenve, amaig whieh mas e menlione)
triril-hoxes, dllu-'m:-:ltn,. attion; cuphoartds, booes,
aiil other nooks In pgoetpied or nnoccupied
hoiises thut are Jocsied within o at 1he horders
of wernls
They nlsa make nests ol ledves, Minig {them
with fine Gbrovts bark, grass. mess, fur, or othee
woft matermml placed’ secnrely  in the hranches
or in forks In treea.  They often remodel old
Ftd & wpdere]l nests ioto smug hemes (o
themacive=.  The wize wod] comstrivction of these
ortlatife nests vary dcconding to the locafity zad
the material available,

As o rule, the pets are pmall god aocomme-
date only o single pair with thelr young, and
sometimes hold only a smgle imdividial, bat -
merous exceptions to this have been afmeryed.
In southern 1llipois Givy fyving sgoirrels were
discovertd in one nest th oo teeed n bbb
afteen were fooml a0 hollow, stump; Gnd
near Philadelphin thirty were evicted from a
mactin o they lad usarped,

In the =outhern part of their range fTving
srpuitrels are active throdgshout the vear, but in
the Naotrth they becomme more or liss slngzish
if they ‘do net actunlly rench the stage of real
libwrmation Jurine the severost weather,

Thetr food 18 extremely varied and incliniles
whatewer nitd grow i ther hamnts, o8 beech-
nuts, pecins, peorns, amd others, with many Kinds
of seeds, inchiding corn gathered in the feld,
and huids, s frngs of many Kinds: They also
eal, mamy, Tnsects, larvie, birds and their cgms,
ardl meat. Taking advantage of their known

i li ]

liking for hird Oesh, they may frequently he

caught by comeealing a trap on op of a lor in
% and scatfering Yird feathers over

and abagt B, Trappers Tor méarten and othér
forest | rers are mneh anvoved in winder
by the peps e with which the Bying squic-

rels sewrch ootthfe o amd become caught
in them, thuy folesta a more valil cap-
tre. Trappers in Monthna who nun long lines
of traps (o marten thraueh the mountsin for-
eets enpture Fnidreds of these wjuirrels in a
pitegle seanomn,



SMALLER MAMMALS OF NORTH AMERICA 407

Flhylng suirrels have
several motes, one  of
which is an ordi
cliucs, ek, much like
that of other sinirels.
They  alsg. atter sharp
sqpticaks and squeals when
angry or much alarmed,
and a clear muskeal chirp-
ing nate, hirdlikee in chire-
weter; which s frogudntly
repeated for several min-
wied i succession aml T8
undowbtedly o somg,

These beantiful Intle
animals become the most
delightinl of pels, as they
are potalde jor extraor-
dinaty playfilness and: 2
readlitias 1o Boceit man
as m ifrieml. Many n-
teresting wecounta  have
Leen  pubhliched ocancern=
my the affectionaie af-
tnchment they form for
thedr haman hosts  aid
the amusine and trreless
getivity. ther  show =3t
night, By day they re-
maEn kil zaleep, follel
it iIn 4 forry hall in
some dark cormern

They are known to have
# htteér of from 1wo o
;X youmg i April, oo
youty are botr bt varl-
ots thmes throdughnut the
spommer, [t it 35wl une
wettled whether there is
more thao wne litter a
year.  The mother s de-
videed b the vonme, and
1 driven from them will
keep close by at the risk
of hore Life, showing much
anxiety and readiness o
do what she cin to pro-
et them. One instatice
well illustrates thos me-
beral cufe, From a st
i w licllone siul the i'.|-|5||1-
lesh  woumg wore  taken
and placed on the ground
at s hase, while the Je-
spotler of the heene stol
by o vhagrve the result,

he mother  saon e
turned and not finding
her  famdly i the mest
promptly Incated them on
the groaml.  Quickly de-
scending, she took one
in het mouth, curried 1t
to the top of the sinl
afwd, lapnching into the
air, smled to = ttee thirty
feet sway, tp which she
carried  ber baly and

MusKral
£ 7S,

THE TiALL OF THE MUSERAY

The usmal gait of 1he muskrat on land s a slow walle The tail
miark w always vwry strongly shown (see pages 401 afid 34 ).
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THE TRACKS OF A GUASSHOPFEN MOUSE

The anatomy of the foor i fairdy well shown in the irack—ihe
inufgrtificant thismbs wid the tobercles on the soles. The placitig of
the fore feet, one bwthind the other, indicntes that the creature can-
st climb-a tree.  The tail setdim or vever shows. The origmal of
thits waus in fine duzt, The smadl tracks to the rght show the style
niually scen. There are many, species of grasshopper mouse, but the
tracks are not distinenishable from cich other. The exact species
e determimed by locality, sire, ete. (dee pajges 18 and 423).

ETH-'-'HHI- it 'lﬂi{'l'ri T 1
not=hole.  The trip was
quickly repeated until the
family was reumited in
it= new |poation,

Al night the vurasits
nf flying squirrels about
strpnge things u_t-ul thuri e
mizchieyous activitacs are
often mosl  enterfnming,
and pomciimes exmsprat-
g, Whatexer #  ac
cessihle within their tes
ritory 13 cEfimin o be
thoroughly explored. A
large apartment buthding.
severs  wtories  high,  In
Washington stanids  on
the border of the Wil
of the Foological ‘ark
Lo ‘one sammer night
a  friend  ovcupying - an
apartment on the seventh
flooe of tihs  Dailding,
fremting  the puark, ob-
served  somée  moyenest
ol one af tiis wiriulass
sille and by hiter obaer-
vation an 'IIEI iy
among. tha sther res-
dents Jearned that Gying
sipmirvels were habitually
climbing all about the
high walls to the Lo n_F
thia  hodkding, osing 1
and some of the roomns
us a nighaly playgroam
Several  ocoupints i f
apartments it l|lHj:*1'-;ﬂ1
purts of the building
rigularly placed s of
YHTTCrEA bamds  on the
window ledges for them,
amel nowe mwd then were
armeied to fe] that dur-
it the might the sgur-
rals had earricd Away
sotie of thear fus, but
biaii] trt[:ltrrl them with
gther kinils, sometines
Lozt from o window
at a comajdershle dis
tapee on anpther sile of
the Lailding. The pres-
ence of fhede squireels
was warmly  welcomed
and Turnished mmeh in-
terest (0 thoelr hosts,

The constant actviis
o these little animais al
wight enahles owls il
catx Lo cupture many, bot
thete simall sizé and the
shielter of  their homes
by iy will prevent thedr
seriois decrease In porms
hers o Jong as suitahle
forests remain o RHpp)
tHheir necds,
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THE BLACK-FOOTED FERRET
(Mustela nigripes and iis relatives)

[Fur illiatration, sée page 150)

U ol the wiried forms of mammalian life
i America, the black-foated fervet has aiwayi
Hipressed me as one af the sermngest amd wost
fike & stranded exotic.  Iv ds abont the siee of
a mink, but, as the illnstraoon shows, i entirely
different in appearunce aml huas the  genesal
totin of & glant weasel. It has te close yula-
tve in Auncrica; but bears an estraondingrily
close resemblance in sige, form, aml color e
the Siberlan ferret (Mustela eidramunmi],

The black-foine] ferret ovetirs only iy the
interior of the United Scates, elosely restricied
to the area inhabited by prairie-dogs, from the
Rooky Mowntaien esstward and frofn Mootung
umil  the ]'._hln'rtm b western Texas It s
known alpo west of the moantains i Colorado,
Like others-of the wenvel tribe, it mist have
a warlering dispositlan, sinee ome was captired]
at afon feet altitwle, and apother was found
tlhiwm:d at Jzzo fect in Lake Moriaine, Colo-
rilis,

These ferrets exist ax parasines in the praircie-
dig colomes. making thar limes in deserteld
larrows il feedivg on the lapless eonlonie
Im Kangas their presence i certain ochlities
appear< to have been offective In axtorminating
ilfiiﬂt-dﬂp, aned simalar Gctivities may soconnt
or the deserted “idog townt” which are not
nfrequently oliserved an the plains with no ap-
paremt reason (of the alisence of the hahitants.

They o oot appear o be mumeroo: 00 T
part of thelr romge atd little 1§ Enown con-
cermitig their labitn  Now amd then they are
sren maving uhaut poarie-dog Towns, - Passing
in aml ot of the Doreows at all hours of the
Wiy, bt 3t i probable that they are madnly
nocturnal,  This probohility s stoengthened by
the extreme restlessness shown ut night Dy cap-
vive animale.  With the accapation of the cout-
try and the Hievitalile extinetion of the yieairie-
dege over nearh or ginite all of fta range, the
hlnck-footed ferred a8 pructically cortain to dis-
appear with me host specios, '

b has the same bobl inguisitive charmacter
ahiown by the weasel, and when s mterest i
excites] will stand up oo s hibd legs pnd
gtretel its long wneck to one slde aml another
im a&n o offort to =abisdy its curiossty.  Vhien
porprised] im oo dow tow " it commonly retreits
b @ Btivrow, bt Prmm:llp tarns fnd radues its
head high out of the hiole 1o ubserve the viaitor.
An o result ferrets are readily Elled by huneers
Wiy vie s captured it 'will at first hiss and

it ke a cat aml fight vickmely, bat s 1iof

AT 1ty disimade o

thertggh maalidy o wlent sipeott freaiche-digs
far ﬁmﬂ,ﬂthnr'u.- i-}'ll'uml'm:ht IE'IEII if:rrrr_l.. :.H!Er
the matiner of theie kind, also kil mhibits ond
other midents m addition o bking whilever
Iireds ard hireds" may bie seenrel,  [ooone
sstance B black-Tooted ferret Tived for several
days umder a wooden sidewalk in the border

town of Have, Kansas, where 1t killed the mats-

brarboring there.

169
THE LATJ | - . -
{H ARGE WEASELS, OR STOATS

ot fs telatives)
(Far illusteation, dee e 42)

The weusel funuly wlndes nor only the teie
wezsels, hat puinerods other camivores, ok the
sable or marien, mink, ferret, sbaok, and land
aml sen witers, all of which rank wmomg i
highly valued fdr-learets. The laree wonss
may le distinguishied from others of it fomily
by Cthe small sice angd the smakelike propor-
ooy of the flattened dnd pointed bead, gum-
tved with a g, exteemely slenler neek and
hady. and a comparptively Joog tail. The best
miowtt Of these animidls wre the stont of the
warthern parts of the ©ld World  (Muriela
erarinen ) gl e elose reliitive my porthern
North America | Mustely aredicns), the winter
ity of wiich furnish the famed- ermine, once
vacreld fo the trappings of ovalty, .

The nartherio 'nlfl.‘:elu..ﬁ‘i- are sirongly markel Ly
their: habit of changing their rown cont to
ong of stowy white at the leginging of winter.
T the south the ehange bocomes less enm-
plete as the witter shows decrense, amd’ sacth
of the Nt of snow the brown cout 16 retdined
thronghoot the veur.  The time of elange de-
petds o the coming of the snow amd varies
with the year, and the time of fesumptibn of
e browm cost i gpeing depends e the same
way on the season,  The white winter coat of
the hsrhi;:r atml medigm-sizol species ls oecum-
panied by a stroogly contrasting jet black tip
b the il

Weniels aro circumpolar I distribution’ ami
oeeipy nearly all parts of Esrope, Asfn, and
Sorth and South America, the greatest nuamber
aml varety of spwcies ocrorring in North
Amerwa,  Sucpristegly enovgls the largest of
these evmmently porthern animsls 8% fotwml m
the forests of the American tropics. Tho Anetice
weasel rahges o the northernmost polar Jands
of Kocth Amerien, wliers ity presence haz boe)
recorded many thines by ee-boum]  explorprs.,
Onlier species are more or less generally dis-
tributed over tfie remainder of the coninent.
I Mexles | have fourtnd them from sen level
e whove tmhierline, at more that 13000 feet
altitude on the igh yolearnoes,

The strong petlsonalite. of the weaiels as a
gromp s besel ugiinly on their extraordinary
celéniiy of movement, thoir cotrage, and their
lnsatinhle desive th lall  They 'are it satis-
ied with supilving the call for foodl, bt when-
ever apporonity arsed Kill from dheer liist of
slatghter.

Their slemder forme enable- them to follow
thar pirey. to the remotest depths of their res
tregts, and that all rodents have an sildifing
horror of them i shown by the ofect of &
weasel's dppearance. Kabbits, althowgh many
titnes their sare, become ensy sictims, amil it
one inslance when 7 large raf. which had
fooght its human cappor viclously, was it in
4 case with o weisel, 0 ab once lost all s
comruge el permitted iweellr 1o hie Willed with-
oul an effarl at defenne

Weasels are wonilerfally etilowed $or their
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HACTIRINTS OF A WHITE-FOOTED MOUSH

Wihen reduced to scale, the lorge fracks on
ilie feit side are life size, phowing the anfnial
making the vrdinary bounds of aldmt 3 mohes
iween each set of trucks  In sticeding, the
l.ﬁ_l;ll‘.: may increasc fo 12 tnches. The 1] usu-
ally shows in the decrmiolise track, =m this,
with the pairing of the fore paws, 18 a strobg
haructertstic (see puges 39 and 3385).
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predators work anl are ardonlnedly the moast
perfectly organired machines. for kalling Al
liave been developed smong mamals  Their
keen eyes are cofstuntly alert to olperve everss
t “whout them, their ears are attuned o
catch the faintest squeak of a moase or Ty of
any other simall animal, aml their powers of
seent are very greatt  When hunting they dart
in and ot af the holea of  nfmong
crovices i the rocks, or through brush piles,
patking pow and then ta yand wpeight on ther
timad fect, the head swaving t6 and fro as they
prer abomt.  The aquesk of a' modse stires
them ingt-:ul,]; in search of it and lile a dog
thes trail rabhbits und other rodemnts Ly scent

As @ rule, weasels are tervestrial, Lot in
wotded couttry they clinb trees arid leap from
branch fio braneh with afl the ease of squirrel
In mopt Jocalities they are ml camsyot, Lanik
now and then, where conditioms are peculiarly
favoralle, they lecome mmerous. A one
mtaenlist’s camp in the apper Y ukon thiny were
surprizingly abmndant, so mueh 50 that minre
than fucty were canght i a Jew days in teips
set anng broken rocks. There they werk 'ex-
tremely bold, huntiag for their prev among the
rocks within a few Tect of the trappers.

The gwe:r of weasels includes almont every
bind of small rodent amd bhind Hving withim
thicir térvithry., They
northern  hares, cotontails,  comies, g
spuirrels, chipmuonles, tree syuirrels, wood rlu_:I
miee, lemmings, qiail, parmigan, spfoce o
riffed gromse, ducks, and numberless other
siwall specics, They are aleo very destructive
ta domestie Towl, alten killing thiny or forty
i a night.,  They anhesitatingly attack rodents
wany times their own weight,

Oce when hantime on (he apen phiin near the
wiathertt ¢nd of the Mexican tabla<land, | saw
at some distince whst appeared to be a hirown
hall rolling abest on the gronnd, ‘This was
e determined to'he a wease! fastened to ome
of the large mod powerfil pocket gophers of
that region,  The weasel Tl ft4 mnﬁr!—ut in the
nack of the neek of the gopber, while tha latter
was Windly trving to tear itaeli loose, I fired
an incffectual ghot at the wensel artil it vomished
e n flash fn the open tunnel of the gn lier.
s | drew, nesr, the gopher, still in fg AT
muoeed, foced e with bared teeth, Later, when
1 remaved its =kin, 1 fomd that the wonsel Tanad
tartl Joose the attachmuent of the heavy neck
mizeles to the hack of 1he skull wptr tmly, o
thin Taver remoined to protect  the spinal
colamin. - This had beett socomplished weithainn
brenkmg the thin, but extiremely tough, skin ol
e, ol ET S

When n weasel 5 atticking an snimal which
eesintd, fike n large groond squirrel, it ratees
its hend apd swavs it loog neck hack angl
forth, it eves glittering with excitement’ de 1t
watches o an opentng to) Spring fonward mrid
weize its prey. Ity ubtack is always dimed ot
3 vital potit, commonly the bram, the back of
the reck, or the jugular vein on the sitle,

Weaiels dir thelr own horrows anider the
helter of stide rock, Tedges, stone walls, s,
ool outhuildings, or they ocoppy hollow ‘trees
aril the deserted burrows of other armatis  In

feed  espoclally npon
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neits thus safely) locatell they have one litter
vritaining an average of from four to sis, b
somchmes numbenng up to twelve, young a
year, They ire bom' of miy time from April
Lo Jine, accordns tes the latitude,, The sumber
of young-in o liter 34 enoogh to render weasels
very olmndant, buat this 8 meele the ounse, pomd
rmites the question as to the mfluence which
ofds thoe nambier i chock

ey are both soctuengl and digroal, ap-
parently in almost oqial degree, since they are
frequently obsetved hominge in the middle of
the day, while their noctormal rafds op II-I.":JL_E.I'IT
houwses testifly to their activities at mght, When
hunting. they appear’ Tike sinister shadows ind
are peraiatent in parsait,  The young costmonly
remain with' the female wonl nearly or quite
grown aml folldw her elosely on humting trip.
[t is ipteresting: to sre & pack of these dewlly
camivrres worlking, the mother léading aml the
yourgg skirmisheong on @l shiles, now spreading
ot vowe closing fh ke a pack of miniasiere
heimd=, O theee family hontme parties: how-
evor, they nsoally keep cloan s the rocks, logs,
lirnsh, or olher eriver.

Theomsclves sabject to the law of famg ol
claw, weoasels nre killed and eaten by wolves,
coyotes, foxes, and varions birds af pres. Thedr
very lack of feur perhaps in maov cases leails
ta thele destrtction,

These representatives of the pomitive wond-
lanil Tife conbong o deonpy practically adl of
thetr originnl range. They visit farme in all
pnrts of the commity mmd t-i'l;l.'ln':'l: reen them near
the omtskirta of 'Wanhingtan.

It is well that weinsels are not abunilant, for
beasts with such innate ferocity and love of
killing wonld dtherwise be a metace to the
exiktence of mame vseful spocies wf Iiels pnd
mmamials, r_-\rciu'l'lr the gathe ‘bivds, In many
placos they Hwyn plmost entirely on mice, ani
there they should be Jeft  nnmpalestal: bt
whenever they in the vicnity of a chiclen
vanl the awnor will de well 10 ke proper
meisures for protection,

THE LEAST WEASEL (Mustela rixosus

anil #1 relatives)
(Far lngtration, see page 452)

In mildition e the larger members of the
trilie Lirtetly desgribed in the foregning sketch,

the true weascls inclule ancther stoup of
species, #o somll they nmy wprisicly he
termed the dwarfs of their kind. They wvury
from a balf 1o less than a fourth' the swre of
the larger woancks, bt have the sime char-
arteristie formn wd proportions, except that the
tail 18 very short and veyver tipped with hinck,
Eike the larpee species, they change thair hown
summer coat Fir white at the begmning of
wintee -and back again in '|11I¢'E'r'||;.

The least weadels are alio circompolar o
dintribtation, but are lmited to the northom
arts of Europe, Asis, and North America,
n England and ather parts of the Old. World
the group s represented by the well-known
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species Mustela vnlgavie.  In North America
s veral ﬂ?hh'l':iﬂ- are kmown winch, between then,
share all tw continent Trom the Arctic ohpst
stndtl 1o Nebrosks atul Peonselvamia, Om the
desolate lands extewling from the mminland
far toward the Pole thieir place peemz 1o be
taleit by the ermibe

The dwarf weasels appear to be less numes-
ous mml, by o consmnende, less known in most
oty of SAmerien than in Foglind and north.
ern: Earope, Char o most porthern  speches,
Mugteln retod, sometithes coalled the “mouse
wensel,” secumes Alaska aml northern Canaila
ardd has the distinetion of bemng. the smallest
lmowt specion of earnivare in the worll. In
this comection ft {s  interestine o oobe that
m Alaskn we have associated on 1the sume

roeri] the Teast wease] aml the greut Turown
ar, the smallest and the lavgest living car-
Fl O EE,

Leilst wedsels are characterized by the same
st T alevtiiess wind Doldness o d in the
larger species.  In fact they are, i posmble,
even quicker in their movementd.  Onee when
camping in spring among scattered snowbanks
aty the coast of Bermg:Sea, 'l had an excellomt
apporiutity 1o witness thetr almiast incredible
auickness.  Early in the morning one snddenly
appeared on the margm of 4 soowbank withn
o few feet, and after cranthg s neck one wiy
amil the ather, as thowgh 1o get & bettor yitw
of me 1t vanished, and them appeared’ so
J'Lu-upll{:num a snowbank three or four yards
awny that it was almint imppssihle to follow
it with the eye. Tt was heginmng 1o take -on
ita sorirer oomt of brown gl was extremely
difficult to locate amid the scattered patches
of spow o bure moes of the tondra.  Car-
talnly o other mammal cxrt have such ash-
like powers. of movemdént.

Th:r feed mainly on mice, lefmmings, shrews,
small birdy, thelr eges aml soumg, and insects
Vice furnmish a large propartion of 1hﬂ‘r proy
andd weasels have often been seyn following s
rumways of Geld mive.  Thele small stze ertaliles
them to purste mice into their undergroumd
workings s readily as a ferret enters n rabbit
bitrrow, They also ¢limb trees amd hushes with
great amibity, although veatly alwazs  secking
their victims on the geonmd. The mice
which thiy prev are often so mmeh amnger than
the wennels thet they connot b deagied inno
the dens. The weossels eomtmoe in full actlvity
thronghout the wimter and constamiy btirmow
Intey the snnw in dearch of their prey. In the
aprre o o the wrotnd the holes of this animal
nre ahoot the diametor of one's g

In' the O] World the sniell weasels ate pe
parted to have teveral ltters in a seasm, each
containing five or six younsg. At Point, Barrow,
Marka, o female eaptured on June 12 el cnn.
wiiter]  twelve embryos.  This fadicates  that
otily ane litter a-vear would be horn thore, and
that Musfels rivoss i more prallic than s
Evropean representitive

In the more sonthern lstivede loast wessels
fhwe in foresta aml about farm= sheltering
themselves under Togs, brush piles, stone walls,
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Rat ¢

THE COMMOX BEOWN RAT

_ The large series shows the ordinary focag-
i gart; the smaller one, 1o the right, shows

the travel at low specd, Tn all the todl mark
i% o strong feature (soc pages §23 and 429).
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aml simdlar eover, Thev nre alwaya restless
antl fie] with curiosity regarding anvthiug o
nosual oppesrince. When one encounters 3
maf it shows no fear, bt slyly moving from
ont shalter {0 apather, now asdvaneing  wd
now retreatfyg,  exmintmes the slranser enre-
fully before goitng on its war.. As they devote
proctically their entire lives to the destrmetion
af feld mice, they are vilaable friemls of the
frmer ard shauld have I good will and firo-
tection.  Unfortumately for these weasels, nn
disctimimation 15 shown between them amd thets
fatger relatives of more injurions habite,

Among the natives of Alaska all weasels are
loleen]. opont with great respect o acootnt of
I:I:Il'.':|l"lj|'rh'l1-1|"|‘::-5 as hunters, | found this {eeling
pecalinrdy strong among the Eskintos,  whone
existenige for apes b depeniled so Lirgely om
the pridocts of the chase.  Amome them the
captnre of B weasel meant good lock wo the
huonter, amd to tike the rarer Teast weasel was
considered a happy omene  The Tread] aned entire
kit of the Jeast wensel was lighly prized for
wearingg & an amilet or fetich. Y oittg men
cogerly purchased them, paxing the full valoe
aof a prime maren gk in oasder to wear them
a4 a personal alormment, that they night thus
hecome endowed with the hunting prowess of
thiis  terce  Liltle cormivore.  Fathers  often
Loght them to attach to the belts of their
small sons, s that the vouthinl homors might
become imbuoed with the spirit of this “liftle
chiol”™ amomg mrammals

THE AMERICAN MINK (Mustela vison
ard H=s reélotives)

(For dlustration, see poge 433)

In the Awmerican mink we have one of the
most widely known amil valuable fur-lvarers of
the weasel family, 1t ¢ a long-hodied animal,
It more heavily proporticoed than the weakel
amd attiins & weight of from one s owe-hall
to more than two pounds, It has short legs
wied walls siowly amd rather clumsily with the
back archel ‘When desiring to travel rapidl
I moves in 3 series of rapid easy bounds which
it appears pble to continue tirelessly,

The minksa form o small grotp of species
circumpolar iIn distributon, and well koown in
Lurope, northern Ast and In North  Aoierica,
The Eunropean antmal is closely stmilar to the
worth Amertcan species aml a6fl kave the sme
mrrphildirss habies, The Ametican pnnke fnelode
severil different geographic moes, which are
distributed over all the northern part of the
continent friom the Atlintie to the Pacifle gnd
fram the mouths of the Yuken and Mockenre
Wivers to the Guli const in the United States
They are absent from the arid Somhwestem
SHates.

Few species ure more perfecily adapted 1o 3
double mode of Hie than the mink, [t is equalle
at home dal¥ly searching thickets amil bottom-
Tand forests for prey or =eelkding it with ofter-
fike prowess beneath the water, . It is 3 restleds
animal, sctive both by dav and b uwight. al-
thomgh maimly moctomal

W laile 1:H1mﬁ3 hawing defimite dietts 10 which
they return, mmbks wander widely and foe o
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small an animal bust over a lacge territory
and pass from one body of water to another,
Thoir wanilerings are most probouneed in fall
and apaln dorng the mating e sprimgg. They
are solitary, ther compmripnship with one an-
ather nit outliving the mating poeriod.

Mink dihs are ted] wWherkver a wade mml
conveddont shelter i3 available, aod may be a
heale dn u Danle, made by o muskrat or other
antmal, a cavity under the rools of a tree, a

ollow Jog, n hollaw stomp, or other place,

e pedt 6 ompde of grass snd leaves |Hned
with feathers, hair, and other snft material, A
single litter of from faur to twelve smll &l
naked yomg §s boen during Apeil or May,

The young remain with the mother through-
out the sttmmer, nnid do not leavie her to dstib-
lish themaelves nntil fall, when they are nearly
-growi,  When captured at an carly age Vhey
are pluyfal oed become attaclial to the pecson
whis cures for there  Wien caught in o trap
they beeome frrocly agiressive, oiton utbering
sipimallinge shirfeks, hating their teeth, and front-
g their captor with a trienlent air of savage
rage. The adolits have scent sacs located under
the tndl like those of o shunk. Whon sangry or
mich excited they can emit fronn these an £x-
ceedingly oerid and offensive: ndor, but have
o power to eject i forcably ot an snemy.

inks are bold and courageons in their at-
titude towan] atber fnimals, aod attack smd kall
for Tosodl. specics heavier than themaselves, hke
the varying hare apd the muskiat. On Jam
they are persistent honters, trafing their prey
skillfulls by svent. They eat mice, rats, ehip-
munks; squrrels, and birds and binds' eggs of
many  kinds, includiog waterfowl, over-iards,
and other ground-frequenting. spescles,  Abomt
the waterside they vary this diet by captisring
fish of many kimds, which they pursie in the
water, stioked, (rows, salpmanders, frsocts, cro=
taceans, anmd muoeiels. ~

Thetr prowess B shown by theie railds en
chicken-lirees, where they often kill many
grown  fowls in a night, amd sometimes rag
birds henvier than themaelves Inng distianges Lo
their dems, A remarkable indivation of the
varicd meon of the mink was eslubited in a
nest foommd Ly b= C. H. Merriam, where the
owner had gathered the boilies of a muskra,
a redd wquirred, amd a downy wopidpecker.

The value of the mink's furry coht has Ted
1o its steady pursuit by trappers o all climes,
from the const of Floeda to the borders of
aliggeisnh strenms o Acrctic tondehs  Millions
of them have fallen wigtios to this warfare
and their skins have pone o odosn mankind
In apite of this the mink today occuples sl i
orpmal territory, and each vear yields 4 fredh
harvest of furs, _

The mink by preference 3 a Torest animal,
living atomg the wooded bottom-lands of rivers
at the thicket-prown borders of wnal] strejms,
ahere the rich veselabion gives abimdance of
shelter anid at the same time attracts 3 wimlth
of small mammals and birds on which it may
prey.  From theése secnro coveris it wanders
throtgh the surrounding countty at ni vimt-
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ing many <hicken-hotses on farms and leavin
devastanon behid. It 1 persistént and bol
i1 sepcl foravs and in locations sesr Hs hallnta
ereal cuare mnst be exercised 1o guard agalns
it.  Minks have repeatedly raidod the enclosnres
of the Natonal Zoologecal Park in Washington,

wNow il then, on the banks of sore wild
Areim, one will try e approprmte the catch
lvinge &t the very feet of a lone Gsherman, A
mattiralist filhing om & stream i forthern
Camuda, =eging o mink making free with iy
uirlﬁl_u_ift . sl stee] teap on the bare groaml,
antd ding the attached chain in one hand
raised aml slowlr detw toward him the fish
upon which the mink was feeding.  The mink,
without hesation, Tollowed the fish snd was
canght i the tredip, N _

An abmiulanee of food may modify the pres-
vrence of the tonk for wooded or partdy wood-
ed vrinbry.  The marshy and treeless tondes
It near =ea-level in the trinnple hetwees the
coust of Bering Sea, and the Tower parts of
the Yokon aml Ruskokwim rivers offers such
an  atiractive situation Jiffering from  thefr
usual Haumts. The stuggsh strepms aned num-
Werless ponds  abottd with small fsh  fousd
o fve dnches Tong. Minks swarm in this ares
to sch an extent that the Eslkimos who in-
hahit the district are known mmong the natives
of the surrotimling regio as the "mink peaple.”
Steel rraps are used there, but o priomiive
mothod ts even more soccessful A wecker
{enee s bulle across a narrow stroam aod &
small fvke Heh-trap placed in it B swimming
along the stream minks pass inio the trap like
lsh, and 1 knew of from 10 1 15 being  ths
tekrn inone day,

Dhyring my rosideneoe i that region from
toumon B 1 mhinik shine were caught o
thin tundey distrrct smmmlly, @l the sopply
uppeared to be inexhaustible, With the grow-
g oocupation of the contient and 1he increas-

iy demand for Turs, however, the numbers of
the mink most sarely deerense.  To forestall
the shortage nf furz that seems fninent, ef-
forts are now being mede po establish fne fnem.
i to peplace the declining supply of wild fors
with those grown under domestication, The
mink appears o be well slapted to spocessinl
Lreeding in enptivity. ‘The main questioh to
pofve 19 the relation of the eost of caring for
the fnimals 1 the valoe of ity pelt @ the
ket

THE MARTEHN, OR AMERICAN SAEBLE
{ Martes =smericana nmd it= relatves)

{ Fur Hustration, soe page §33)

Wild ammals possezs an endless varicty of
meiital trais wheeh  endow them 0 many 1=
stunies with marked individualities,  Few are
mare strongly characterized in this respect than
the mibirtein e of the most gracetnl  asod
beautiful of ouy furest animals, it freqoents the
more Inaceessthle partz of the: wilidemess and
retired shyly before the inropds of the settler’s
a%. Its rich brown coat, so highly prized that
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the parsidt of it goes on winker after winldr in
41l the remote foresis o .
of ilanger threatening the exastotice of
speciei. The full-grown anima) weighs live or
E-I pounds anil measures nearly three feet in

I, :

¢ martens are ciroumpriar in distriliition,
ard the seversl species ocoupy northern Janids
from England, Furope, and uocthern Asia to
Norih Amerige.  Of the Ohtl World species, the
Siberian salle [s best known on account of the
beatity of s fine, rich fur, whicl renders i
the moat vahied of all in the fur markets of
the warld

The North Atmerican marten iy o close reln-
five of the Sihetian wpecies, amd occwpics - all
the wooded Ii’”'ﬂ’ of North Americy from the
northern it of treed asuthwsrd in the for-
ested omitaina to Pennsylvania, New Maxicn,
andl the southern part of the Sierra Nevada in
fenliformia

Like other members of the weasel tribe, the
siarien 3.0 force amd merciless cretiro of ra-
pine, but unlike the mink and weasel, bt avolds
the abodes of man and loves the remotest
ol of the wildermess,

Martens are endowed with an exceedingly
nervous and excitalile tempeorament, combined
witli all the flashing quickness of weanels, They
are nore restless than any other among the
trger species of their I!I-l':-ll:]ﬂIIE‘ restless b,
nmf couple with this extraomn eyl tive-
less vigor, This Is admirably shown in eap-
teity, wlen by the hour ther dart back and
forth, op and down and aroond their* cages
with almiost imcredible speed.

In the forest they climh trees and jump. from
branch to braneh with all the ngility of'a
squirrel—in fact, they pariue and capture el
squirrels in [hir chane, and have lieen seen iy

it of the big Cahiforiin gray squicrel
( Sctwrnz priveus), On the ground ther move
ahout mquickly, bnmibng wedbel-Hke, umlor brush
piles and other cover,

Practically evers living thang within their
power falls yictim to thelr mpoacity.
minks, wensels, sspiirrels, chipmunks, wod rats,
mijce of many lmds, eonivs, spwihoe lares,
ruifed il speites grotwe, and smaller birds of
afl komals n.m!ll their epis, aa well a4 frogs, fish,
beetles, erickets. beechnuts, andl a varety of
sriall wild froite.  Unlike minks and wearcls,
they are not konown to kill wantonly more than
ey need for food

wer make nests of grass, moss, and leoves
in hollow trees, wnder Iogs, aming mcks, atwd
tn hodes In the gromul.  Sometimes they huve
bty foanil in possession of o ted spuEmels
nest, preobinhly n}l:r having slain gl devoured
the gwher. '

The youmg, varying from one to cight
mmmber, are born’ in April or May, At first
they pre muked and helplosa, but wien large
emottgh aceotipany the mother on hes serch
for food, This perioad of schooling Inste skl
thee are forced to tale ap their separate lives
with the approoch of winter. Theneefoeth they
are niong the most solitmre of mimals, show-

the NWorh, = a HMIFEE

They eat
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ing ferce antagomem towarll one anutler
whenever they meet, aml associnting only dar-
mhrhf perknl @ the matitge seossn in
F v op March, Martons ghow a cohl-
Wopded fterocity townrd one another that often
venders it dungerons to put Iwo or more in

the - surme - When placed in & cageo tu-
gether the male very eommonly kills the Jomake

by biting her ﬂ.trnmf.h the akull ‘At times they
utter a lood, =hrll pquwall or shreieki, and i
traps bisa, growl, and sometimes berks

Among the denve forests of spruee and lolje-
pole pine high up in the mouanaing cf Calocado,
martens are eometimes honted on skis i mid
winter, an exciting and often, on these rugged
slopes, a dafigerous sport.  They are not wary
shout trags. 2ol are readily caught by dead-
fafls and other rude contrivances as well s
iy steel traps.  [n Colatudo and Moatana hun-
'ﬁj;'t'r.l.'ﬂl of thelr skins ate taken by tmappers every
wikter,

In Siberin the shble has been extermipted
by Mnnting i imany districts, and before the
presert war began  lad hecome so searce i1
sthers that the Russian Govermment closedl the
season for them for a penod of years over
neacly all of their range. The same reduction
in the tumbers of obr marten has oocoreed in
ot parts of Alaska amd eliewhere in its range,
gnd 1= only hope against exterm v Hes in
strmpgent protection Protective reguiations are
atready in force In Alasks,

Drarmg the erly fur-draling dags in north-
ern Canada the number of maurtens voriad e
tween cotnparative shimdance and ranty. These
varmtons were salil 1o oocur about every tem
years, Some clutmel the decroase was diue g
o migration which the martens were heloved
{0 ke from ope region to ancther, jost as
was beHoved of the ]f-n!i., The lack of a4 corre-
spomilitiy  increnge i enrrounding dHstriets,
where trading posts were located, effectually
djsproved the migeation theory. There s fittie
dombt that the increase of martens was doe to
w reprodiiclive response fo & plentiind Foc]
sipply  during vears wlen mice or snowshoe
hires were abundant and thefr decrease was
due 1o o lesseuing of the numbera of these fond
anitials,

Efforts are being made to dontestioate -
teris mnil ridse. them for their skins on fur
farmre.  The maln difficulty so far encountered
lies in the Gendish manner i which the old
snbes 1l the fomales and the youmger T
Although always nervons, they ave not difficult
to tame, and will he most entertnining amd §t-
sctive amfmals to rear iF their savoge matures
cun bo suffeiently oyveteomi

THE LITTLE SPOTTED SKUNK
(Spilogale putorius and its relatives)

(For illusiration, see page J30)
The akunks form o distinet section of the

wensel fumily, Hmited 1o Nofth and Sauth

America.  The groap Bs dividod into three well-
svariet sectione. Ope of thede, the Htile Npot-



SMALLER MAMMALS OF NORTH AMERICA

ted skumks, s distinguished from all other
maimads by the eurinu: and pleasing  sym-
metry of the Bhick amd white markings of the
animale, Few more brautiful for garments arc
made than thase from the skins of these am-
mals in thelr samral coloes.  These shuttky. are
smaller than any members of the other nmur.
varying from a litde larger than a large chip-
mgnd o the size of o fox sqiirmel. .
mhinh: spotted skunks inclide several spe

nd geographic races. All are lmited to North
America and are rather freegularhy dssvribated
from the Atlantic coast to the Pacifle and from
Vieginia: Minnesotn, Wyoming, and southern
Rrittaly Unlembin sonthwand 10 the Gulf oodst,
o the end of Lower Californin, and throogh
Mexico and Central America to Costn Rien,
Theyr inhabit a varety of climatic conditiohs,
from the rocky Jedges high wup on the slopes
of the western onotains o the hot desert
plaitiy of the Sonthwest, and to partly Ioredted
regions in botly trmperate and fropical lanils,
In different parts of the Unitod States they
have several other tantes, inchmfing “elver”
“eiver cat,” and “hydrophobia skunk.™

The spatted skusnks make their homes in
whatever slielter 15 most comvenient, whether
it be elefts in rocks ledges, shide rock, hollows
in Jops or stumpd, holes dug by themselves in
banks or undet the shelter of cactuses or other
thorny vegotation, the deserted holes of hur-
rowing owls In lorida, or the old dens of
various kinds of mammals elsewhere. Thickets,
open woods, ocean heaches, and the vicinity ‘of
desetrted or cven occuped buildings on ranches
are wml[i- welcomse haunts, On the plama of
Arizany they hove been known to live inside
the mumphed corenss of o cow, the sun-dricd
wide of which made an impregtable cover, They
have 4 =ingle Titter of from two to six young
each vear.

Their diet is folly a= vavied a5 that of others
of the wessel kind, but v made wp mamly of
tndects ol other formas mlur}sﬂ o aggricul-
ture, inclinding grasshoppers, crickets, beetles,
mrd Trve of many kinds, They foed also on
fesh whenever possible and prey on woosd rats,
mice of many kinds, smafl ground sgoirrels,
anmall birds and their eggy, young chickens,
lizmrdds, salpmandess, and crawdisly  This car-
wrvordus diet 52 further yarfed with mushrootis,
peantits, | persitmimons, cactns  fruit, and | other
stiall froits,  Sometdmes e onimals locate
ahout pecupied habitations in primitive com-
munities, whore they give good service by kall-
ing the howse mate, mice, and cockroaches on
the premises. Onone oorasion a spotted shkunk
was detected punningly removing the downy
chicks from sunder & brooding Hen without dis-
turhing her.

Tt eomparisan with the other hleunks. thicse
Little anfmals are’ extremely agile, They are
strictly noctrenal and when pursued at might
by dogs will climb to safety in a tree like 2
squirrel, When canght in a trap they struggle
antl fight fir more vigorowsiy thun their big
relitives, They teually carry the tail im oa
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TUE COMMON WoOODCITTUR, Ok AMERITAS
MARMOT (SEE PAGES 431-432)

Ita track ahows this animal's kindship wath
the squirrels,  The small serics; to the lefy
show the ordimary ambling pace.  When' ¥peed.

g, it sets its feet much like the little, or cast-
erit, chipmunk (sce page 477 ). '

wamewhnt elevated position, bur when danger
threatens hold it opright like 1 warning signal.
If the ettemy fails 10 take heed thiy shoot two
litile spraviike [ets of Tiguid bearing the agual
affenzive skunk odor, and the victim relires
withoiut honor.

Tt writing of these skunks sbout the Valley
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of Mexdeo, in @B, D Hemandes telld us
that “the powerful ‘srm which thoy wse when
in peril is the inmlli;x.rﬂaht: gus they throw oot
behind which condenges  the surrounding at-
modphere s thit, as one. grave missionary
$ily's, o s s thoogh one conld feel f.”

mt the Titthe spotted shunk s subject 1o
rikbies and has communidcated it 1o muny men
im the West s umguestiomible. T4 wsonliy bites
mene who are sleepitg on the growmd in its
hatints, as they commonly do on the western
stk TEngO=

| have persomally known of several mstances
in northern Arnzonn of men being latlen hy
them, The head, face, and hands, Betng un-
covered, are the poimts anackanl. (ne rm
thie mouniains svuth of Wimslow, Arisomm, was
hitten oy the top of his head in Apdl, dgio
it geaid o attention to the slight woand il
two months Ister when  lie biggan to. have
spasmp,  Ho then horeried 5o town: and - died
preat sgony the next day. The vear following
4 noatt o the =ame district was bivten in the
face, unid petnng the unimal threw it feom im
in siech o manncr that | el on his heother
and hit him before he awakemnl  Doth men
were given the Pasteur treptment ond Toul po
[urther trouble _

Chit New Year's night of ool while 1 was at
the vilhage of Cape San Lucas, st the extreme
actthern ol of the Peninsuls of Lower Cali-
fornia. a large-sired old male spotted] skunk
entered the opemm door of a meighlioring hotse
arid hin ﬂ:mﬂgh the. upper lip of n linde girl
deeping on the foor,  Her sereams broagit
her fathér 1o the reveme, aml with o well-aimed
blow he killed the offemler. The next moeming
the shunk wae bromght to me and sdded to mwy
collection, Ax | lelt a few daya Iater 1 never
leartied the result of thiy bite, bitt while there
wits informed that a mon had died the PrEvions
voar from o stmilae te.  The occasional in-
stanees of this kind are remembered and op-
pear more nimerous than they are in fact, For
vears many mend bave slept i the open where
these animuls abonnd, without being meolested.
It is interesting to find that when the voyager
Duliait-Cilly wisited the Cape in 1830, the nk-
tives feared these shkunmks becamie they entered
henses at pight, bitmg people anil miecting
thiem with Tvdropliobia. .

The Tittle spertted deunks have extremely nni-
mated, plaviul patures, as 1 have hod several
oceaslons 10 olserve.  Two fnsthnces sirve 1D
ilestrate this.  Chwe at the moath of & canvon
at the ssathern enil of the San Joaguin Valley,
Californin, | camped several davs ot a desertid
mnch. At night 1 spread my blankets on '/ the
Tnte floor of the honze, from whicl the doors
were gope.  Under ib led several Durmws ol
some animal which 1 at first mrripﬁriufl to be =
prognd spuireel.  Each night while there 1 was
acakencd by the saund of lile footialls pad-
ding ranidly aboit over the floor om which ]
was sleepiag, s in the dim light from the
v could see two or three litle spotted skunks
purstuing one another, around me like playin]
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bttt AT the slighitest movemrent on my pard
1 dushed ot the door and into their dens

the house.  As there was no food ol any
kindd in this room, it was evidont that the Hitle
fellows were there for a frolic on the smooth
ogrid Hoor,

On another occanion o the mountping of
San Lois Potost, oo the Mexicas table-land, |
forrnd a aprimge .t which Lesrs were n.'-.‘minit
for water af night; As the begrs Tere appeana
to e sirietly nocturnsl. | ensconced myseld in
the evening with & Jdark lantern, amid some
vinall bushe=, against g lnrge pine log which
sloped downward to the bottom of the goleh
pear the spring, with the plan (o weleome any
bezien which might onme m,  An hiwre or more
witer darke the clinking ruttle of unall stones
oty the far side of the grlel hlicaed the pres-
ence of some smmmal The hght from the
Iattbern wan fAashed em the spot aml the rifle
loweted with exasperation as; romting back and
forth, tnromge over stopes in scarch of insects;
a spotted skoank was revealed “The movenients
of this miwelcome visitor were extremely Hiht
wid] gracetul, ammd inomy interest i watchimy
them, for o time | forget the bear. Two or
throe hours passcd amil the skamk tirel of the
Eillvide and ciene down to the sprimz, where
he found the offal from g deer which | had
placod there for holt,  This gave him more to
do, ool after 1 bhad Tistened o bim wWorry the
meat for puwhile, 1 torped on the el aml was
entertaines] by the sight thns revendsl  The
skunk appeared to have a perdsbonl desice 1o
thrage away the offal many times kit weight, He
woulld setze the edge of dne of the lungs and
after a4 lurd struggle would get it up on one
edge, when the burden would torn over with
a fap, whirliogg the shunk Hat on s back each
bimte.  ITmmedliately serambling to his feel;, he
waultl give the mest 5 feree shake of redents
ment ol ropeat the perforianme,

Afrer o long time the moon arose” and the
skunk conld e plaindy seen tomming back: and
forth ploy fally, now Intig ot the ment and pow
turtng over stones apparently m sheer exuber-
ance of spirtt. . Then he suddenly monnted the
lower end of the log snd camie galloping op 1t
until e was cldee to my shonlder.  There he
stopped  and, coming 8 near a5 possihle; exe
tended ki fode within g few inehes of my
fave, and for mimuote or more stood Trying to
satis v himaelf abott thie strange object.  Satis-
fed 4t Inst. he tormiad and gallopél bk down
the log dml resnmmed s amics i the guleh,
fitally working clope to the bank three or four
vards below' me. There be ol mamy soall
stodies Gnd bad a fing toe ratthing them alinn
wirkid T odlectided that with thos dHsturbing pres-
ence 1 should have ligtle chaneo for othor game.
Fiwhine a convenient $tome, and lomting the
skunf as well as powtible Trom the deonds, |
todaged it over o bty and frighiten him away.
My aim owas too troe, for the charncteristic
skunk  cetort filled the afe with suffocating
fumies and I inunediately Iost interest in further
bear huntige,
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THE COMMON SKUNK (Mephitis
mephitis and its relatives)

(For (ftugtration, see puge §38)

Frobiylly oo Amerncan mammal k= miore gon-
arally koowt o less popular than the skombe
This current oduim 15 due wholly' to ite posses-
st of 3 srent sac of sulodorous fluid, which
it distnbiotes with prompt accuricy when an-
uoyed- The pussession of th methold of de-
fenae ta cormmon to all skanks. The term “pole-
cat,” sometimes miven o all kindy of ﬂmnﬁi is
the misise of a wome given Old Woek] martens
of several species anil to the Cape pole-cat, o
South Africun animal which o farm and mark-
mgs, mcluding the plumelike i, iz remurk.
:l:'.lly like sime of our smaller shunls,

i1 the 'rrrrrﬁdinE arficle an acoount was given
of the spotted skunks, smallest af the three
groups into which these antmals are divided,
The common skank and it3 rolatives form an-
ather gromp, which cootains same of (he larpger
apecics of their kind, some of them witgliing
up to ten poumls or more, These are the tym-
el shonks; 0 fonilise in most purts of the
Unitedd Setates, aml distinguished by the dis-
proportonately large size of the posterior Half
of the body amd the long, plumelike tail

The common skunk, with its closely nelated
species, 15 generaly distribited in 3l varjeties
of conntry, cxcept n deep (orests find on water-
less desert plaine. It ranges from the Atlantic
coast 1o the Pacific amd irem Hudson Ray and
Great Slave Loke somthward o the hpghliods
of Gustemuln. The verticail range extends from
sea~level wp to above tmberline i Maxica,
where | foum] one Hylng o o burrow it had
chiagr wnder & rock at 13850 fert altitude an the
Cofre de Pordte, Vern Croe

Skymks are most common i areas of mised
worsfland and  Helde, 0 walley bottoms, @l
aleng the broshr bordors of crecls am] mcky
canyons, (e of thedr maneked charaeteriutics
th g fondness for the vicinity of man.  They
froquently wisit lis premived, thlding wp guarters
benenth omtbalding< or even woder the Jioigee
iteelf,

Any convenient shelter appears o salisiy
them for o Doy, il they will oecapy the -
serted borrows of othor antmals, small civitics
attong the rocks, a hollow logs or a2 hale du
by themselves, A warm nest of 2rass an
leaves t5 marde ar the ol of the don, where 'the
crngle Htter of young, contaiing frism four: Lo
tett, 14 borm i April of Mayv,  As soon ac the
Inung are old enoezh they follow the mother,

eeping - close belind her, often i o dong sitggle
fite wlomg a trail, They are mminle necrormal,
but in wirmmer the mither frequently sturts ont
o an excuesdon wih her vonne an howr or
twen before sunset and they may remabin ahroad
all nlghi.

The young family remaine united through the
fallowing wmnter, which aceounts fore fading at
times from cight to 8 dosen in a den. In all
the marthern parts of theie ramge they hilermte
during the two 1o fonr months of severest cold

417

14"-“.&. {:}\tﬁ munk
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THE TRAIL OF THE EASTERN CHIFMTXNK

The trigck i= moch Hke that of the fox sijoir-
rel, but wusually the fore feet afe n hinle, or
guite;, rne behind the other anid, of eobrse,
sl sipaller.  Novotad] muark §s ever seen {(sce

[ages 440 and 4477,

weather, eoming ont sometimes during il
petitdle.  When the senson of ldbernation ends
the family scatters amdd mating besins, One
politary alinnk weaw found i Canads Inbernating
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THE THACKS OF A KUSRTY FOX SOUIHRIL AKD FOX SQOUTRREL

The exaguernted pads of the squirre] foot ure n srong feature of this mrack
ical in the pairing of the fore feet, moch more w6 thin that of the gray squirre!

L e Typ-
Thivrs 44

wever a toil mark 16 this track (sre pages 45 and 450

in the same bureow, bat 1n i soparabe chambor,
with & wnbddchock, evidently an unbldden guest.

Ad'in the case of their relatives, the commen
shunks are omnivarods, bot feed mminly wpon
faects apd mdents injdrious o agriealtnre,
They ace koown o eat) great gquantities of
mrmashogpers,  Deditlen  crickoty, cuwadne, Wy
beetles, wanps, anl Larve of many kinds, Une
lifled i1 New Moxico had its stomach cramme]
with honey bees, Wherever pbasible 1hey prey
utom kiall rodents, os mice, wood rats, anad
=mall spermojililes. To these may be added
ground-nesting birds and their egga, lizards,
turtle eges, snakes, frogs, salamamiders, fish,
cristocenny, and mumernns smafl frois. Now
amnd. then they visit the farmers” chicken vards
with soch disastrons consequmnoes that i many
cmintry districts the animals are Elled at sight,

it iz pleasing to record that o more inelligent

vigw of their real value to {armers, through
their destevcthon of farm pests, 5 rapidly gain-
g ground, and they are now being L:f.!tl_n.'tl.':li
i many stitex. Thre of ther worst trarts s
their lestructivencss to hrediling game birds,
?mth upland specios, amil especially the water-
],

Slepunks walk on the soles of thelr feet In-
atenil of on their toes, as i o by e ls,
The commten skunks sre wholly terrestrial ani
mpve with the deliberation of one withomt fear
of personal violenee o of havmg his ity
gtaniled. Long experience bas taught them that
the rght of wav 18 theirs,. As they amble
dlowly along, the tail is curried slightly elevated,
util when the awner is suspleious of attack, it
v rafhed and the hairs hang drooping like a
grent plume, conspicoows and pmmistalmble, T
the diatirher still fefuies o take the hint, a
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Sitting

A FULL S9IFE REXTERING OF A ¥YOX EOUITHREL TRACK

Mustrations of the arrangement of thas track when the animal is foraging: and traveling are
shown on the apposit pige

relir view i3 promptly presented amd o dise
chatie made that puts meet eneniles to flight
Soune hmve thought that the odorous ligund is
scatieredl by the long haird of the tail, bul
fact it i3 elected in fine jetz from two lirtle
tubes connected with the scent sges 'om each
side of the vent.

When mildly amnoyed {he bly shonks stanip
thelr front feet on the srowmd amd otter hintle
growls of displeasore, . By sbime cffort they ¢an
be trged fnto o retreat wlich may take the
forrmt of & clumsy gallop, . They are knowm O-
easiomally to swim sireamsvolontarily, and even
to ¢ross rivers, probably arged by the instino
that g0 often forecs animals of afl kinds 10
move to new feclding grounds

Althoogh  wmally safe  from smoyande
through the protective armament, many tkunks,
ap:ﬁhﬂy the soung, each veur fall victim to

mataral  enemics, Tneludmyg  wolves, coyies,

faxes, h:llf,-icrm aml great horned owla,

The fAesh of the skamk i3 a faverite food
among certain tribes of Canadiah Indiang, and
many white men have propogneed it exceeil-
ingly palatable, even claiming s supetiority
over the flesh of domestie fowls In the nurm-
tive of ks expedition thromgh the Canadian
wiltlerness muany  vears  jigo, the natoralis
Drummond récorded that when the party was
abiont a day’s juarney {rom Caricton Hodse 11
had the good fortine 1o kill o skonk, “which
afforded us a comiortable meal™ In the "'lriI"l‘.E-'
of Mexico 1 found the natives prize the fesh
of theee antimpls ag a cure for o certain hath-
wrme di3ease.

et woll knows that Torge sloonks are often
extremely fat. The ofl prioduced from them s
clear and s said to have sy et rating
iealitien.  For many years thers was o demand
far thia nll Tor various mediconal parproses,

During recenmt years the fur of shunks las
come into great domand, and good prices are
padtl for prime skine, The animals are so
nomerpits and the éatch = w0 lamge that they
now rank amoag the moet valuahle of our fur-
begrers,  Ther are gentle antmals which readily
became domestiented and bBreed frecly m oori-
Eoemient, and mony eflorts wre being tiade to
estabilizli skunk farmis, Swecess in such larm-
g depends wholly on the putlay for upkeep,
Skunk farming will probably pay. hetter a3 4
side Tine, fike chickens on the orfinary farm,
than to estahlish regular fur farms; © sCend
ane mEy- be femoved by oo shight argical opera-
tlon, o there need be po trouble from that
pouree - Common shomks when taken  yonimg
malie afectionate apd entertaining pet=  They
leome &5 tame and playinl a8 kkttens, amd are
vastly mote ntelligent and fotercsting.

THE HOG-NOSED SKUNK (Conepatus
mesolencus and ils relatives)

(For ilustration, se¢ page 457)

The third anid last groop of skunks comains
. manber of species showing well-marked de-
ferences from the twa Aot alreutly deseribed,
The spedtes vary in-ziee, it among them 8
included the hirpest of all skunke Al sre
charpeterited by comparatively shor bair, e
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T':ﬂiii;j an the wil, el this appendage |ncks
the E:mmllhu appearance  observed an other
skunss.  The nose s prolonged into & distinet
“anout,” naked an the wop aml sides amd evi
cemtly used for yooting e the carth after the
ranmer of nl g In addition, the frool fect
are arme] with g Beavy elaws, il the frant
leps and shouliders are provided with lﬂ'ﬂjl'
mrrtseuline diviflngament fivy digging, as in 4 bad-
ger. This Hkeness lias leid o the wekd b’ some

gros of the appropriate name “hadiger skunk”™
or thede Animale The single white stripe nlong
the back, aml including the tuil, 45 & commo
pattern with these skunks, but thik purking
conciderably variel, & i the eommun spocies

The hog-nosed shiunks are the only  repre-
senthtives of the sloonk tribe m South Amemen,
where vatious spedies oocgpy o large part of
the continent. Ther appear to frrm a South
American groug of munmals which has ex-
tended ite  range  porthwird theoogly Central
Amertea, Mexion, and aémes the border of the
United States o central Texas, New: Mexico,
amtl Arizonn.  In Mexive they range fmom sea.
level g0 above o000 feet altinide om the monn-
tains-of the {otorior,

The hale an thess shnnks is enarse and hassh,
lacking the qualities which render the coats of
their northern. relptives s viluable. Where
their range colncides with that of the common
skunks, the local  distebation of the two 1a
peactically the kume, They live along the bol-
tsm-lanids of walercoirses, where veguralion 5
atwemitaEit ol the sapply of Tood most plentiful,
of fncsnvoms and on eoeky mountain slopes:

Far shelter they dig their ewn boarrows, astully
in & hank: or uwiler a tock, on the mot= of a
tree, but de pot hesitate to take ossession of
the desorted burrows of other animals, or of
matural cavitios amomg the rockE.  Owing o
thelr strictly noctormid] halits, they are nmch
lese frequemtly seen than the cotimem akunks,
eveit in Joculities, where théy are numarons.  [n
fact it & ondy within the last few vears that
their presence in many pnrs of the southwest
crnn horder s beeome kndwi _

Adthivtigh Lesthe gl Hetle spuvtted snd eovmimon
shonks Mrve mamndy on mseots, the hog=noeed
skiinks ave even more inspctivorois in their
feeding lahits, The hare soont lfpll-r-':hl'_.-u o e
wsed conitantly fordhe prrposs of roating out
bectles, mribs, atid tarvie of vorious kimls from
thee garopriad,

On the highlands of Mexico T have mnl‘-t{
times camped tH localities wlhete patclhes o
groniil were rooted up nightly by thewe skunks
i 4 deptheof twe or three iches as thoeoughly
an milght have been dlone by osmall pige. Tt
such places 1 répeatedly fniled to capture them
by fraps lmited with moeat, e nsects anid grube
they were limling  apparontly Trrlltg_mr.'nr: at-
tractive fomd. 1 hae biagl simdlar failores m
|:1'511I_pi|_|,|; fir coyolrs with meat bt m localities
where they were fecding fat on swivrms of
large bweetles and crickets. The persbibence with
which the hoe-tesed skunks hunt insects fen-
ders them a valuable abl w farmers

In sddition o grasshoppers, crickets, beetles,
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dics, priihs, apd other larve, and muny other
msocts, they are known to eat woord rats, mice,
sl the wmall Eruit of coctises and other plants.
The stomich of ot of theee shunks ¢xauined
m Texas contained abont 4op heetles.
One Texas matiralist serites that he his Joas
E. wunnlier of soung kids which bl thelr soses
itten off, and i one mEtance chupit one of
thiese shainky mutitatime o id o this manner,
He also states that they pull down and cit corn
when it s i the Yrosstng—rar stage.
Far leds bs koo éoncerntng the hinbits of

og-tiesed skinikes than of the other species of

thuse animals.  The momber of young appeirs
o e seal], jl:l:r.IFiu,g fromm the reenrd of & sitgle
gmbrye fotnd a0 ome anmimal and: in T
imatance of two voumg found oo nest loeated
i a hollow stamp,  They have s edrinosky
stupid, shiggieh’ manoer aod have cven less
wvivaeiy (han the somewhat sedabe common
sheunle, Noowsk b made of their skins in this
eovintry ar m Mexico, hut the gigantic natives
of Patigooid make robes of them which are
worty Iike great clinks

THE NINE-BANDED ARMADILLO
(Dasypus novemcineta and ite felitives)

(Far ilustration, see page 457)

Armadillos are distmgushiod from other
wammiads by baving the nesrdy, or quite, hair-
less pkin developed frto a lemy amise cover-
g the upperparis of the hu:_a.:i aml body and
all of the il They Luck teeth in the fromt of
Loth upper and lower iann anil are miembers
of the group of toothless animals which in-
cliudes the amt-vaters. The insects they Toed on
are licked op by the stivky sarface af thelr
extemiile tongnes, '

In the remote pust many apeces of arma-
liflos, some of grgantic stee, roamme] the plaine
of South Americs, pnd o oomiber of . sieall
species still exist thete.  These arimple are
pectitmr to Amerea and bave thelr centor ol
atwiniletce in the soutliemn oimtiment,

The nine-lurled specics tanges over an
pmormous teeritory and 15 anlidodded mto @
mtmber of geograpliie raced, Hvimg from sonth.
e Texos throwgh Mexten and Central Amer-
wa o Artpenthnae  In Mexico s verticnl dis-
trihmtion oxtends from sed-devel op 1o an alti-
tade of nbout poooo feet on the mountain of
the mterinr. Like the hog=nosed =kunk, 3t no
doobt erminated as & member of the South
Ametican fattda skl has spremd nortbwand Lo
ith present limitee It s one of the larger of
the hwving represetatpinves of this caorots group
of anfmals and reaches a weight of Trom twelve'
i ffteen poumds,

Ax might be suriised feom i appearance,
the armadifle i3 a stuphd anjmal, lviig a e
motomous life of restricted activities, Tis sight
antl hehring: are poar, amd the armored skin
gives it & stiffegeed gant and Tmmobile Didy.
From these charncteristies, eombined with the
wrmll head hung low an a short necke it has In
lile a1 odd rescmblonee §in Lot form amd
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mithom to 2 small pig: Tt jops along in Tts troils
or {rom one feeding place to another with thee
samme little st trofting galkt anil self-centered
gir:  Moalaemed 3t will breako ot o chimey
gallop, bt moves so slowly thet it may Dbe
cvertaken by a2 mon on fool So poor f8 fs
evenmght thal o persott oiay  approacl opiidy
sathin about thirty victds hefores bams noticedl,

When alarmied the armadillo frmediately roms
to the shelter of ite birrow, bat may easily be
canght in one's hamis, especinlly if mtercepted
o the way to ite dest When canght it will
struggle to escape, and while it may ool up
iy hall m the presence Of o doeg or other
trammal for, | never saw one Ity (0 proleat
itseld ‘i this oway,  While presuntably seeving
for protective porposes, the armor i flexahle
on the sides of the Body, aml | have foumd the
remaines of mamy armadillos where they had
lreent killed smil eaten by coviotes o other preda-
tory léasts,  The armor woold oo doubt he suf-
ficient protection to, enalile them o r.nr.mas‘ (X
cover [rom the sttack of birds of prev, Thiy
are malnly noetordal andmals, but are fre-
quently seen abroad by day and 0 some plices
appear o be out equally by day ar miht.

Nlida armadiflo lives by preference amid the
cover afforded by foresty, btehy Jurngle,  tall
grass, or other vegetutzon,  In the midst of
such shelter it wsnally digs s own barrow. 3
fow virds deep in a hink or hill slope, beneath
a sy, undder the raots of o tree, or o rock,
o ovent on level grounie Tt will also ooctipy
amall caves in limestone mole,. AL times it
shows o pighike fombness for aimod hoh, and
the prints of s armor may be fomnd whers it
s cwallowed in muiry apots,

Well-beaten and eonspiinows trails Jowd from
the hiarmows often for half a mile or more, Tre-
quently’ branching through the thickets in var-
oy (Hrectpons mpel il Mirrows ssnethmes
acconmnodate strunge nelghbor as was shown
by one in Texus which was dug out, and in
atlition o eciting the owner in kis den at
the emil, was found ta be ocvupied by a four-
foot mattlesnake amdl o halfgrown eottontail
rabbit, eneh Inoa side chambor of H: own,

The food of the armadillo consists almost
eritirely of many spectes of insects, nrmohg
which  ants appear to predisminate, When
sogrching for Tood the animals becomo st m
tent that, they may be enutinoaly approsched
and elosely observed or captired by hand, They
taot about among fallen leaves ad other Toose
vegrtstion aml soft exrth, now and ten digeing
up spme hdden gruh or beetle. At night they
visit newly plowed ficlds an their haunts, oo
i A the mellow eartl,, They are aceused ol
digging up plants iy gardens during their noc-
turnnl wanderings, and in Texas have been
charged with rolibimr letis” nests of eggs, sl
of reducieg the zupply of wild wurkers and
il by beeaking up. the nests, all of which
need confirmation.  Thelr method of feeding
supenrs to vary consderably, as they bave heen
seen rising on their hind legs o secure small
caterpillars infesting large weeds.

The msect food enten by the pine-tanded
srmadille in Texas, ai known froan examina-
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FILR THACK OFF TITEE WEASEL

The utsunl space bemaeen the fore and
hand feet i the middle of the left scties s
often seen,  Sometimes the tail mark is there
amt]l semmetimes ot Sometimes  the trail @
ke that of o small mink. The toe zeldom
show (see papes 483 and 300,



AAMPERICAN MINEKE TRACKS, SITOWING YARIOLCE AKNANGE=-

WMENTS AND TAIL MARKS

The typical troack of ‘& miinl is as m the Iowom set sk tha
Twelve to twenty-
four inihes are psually ¢leared at each bouml.  This illustra-
tion ta geeatly reduced ' from aatuial Bire (see oppesite pogé

tefr, which alss iluatrates the wil mark

anil pages 433 aml 4720,

tior of stordtels eonlents, covers o wile rauge
of tmaect and other smpdl Gifes melading many
specics i Hrn.ﬁlm[mcm erickets; roaches, citor-
piltars, beetles, ams, apiders, centipedes, atil
carthworms, A3 the list inclodes alsa wire-
worms and other poxiots specles, thiesn inoffen-
dve mmimals deserve thorough protéction as a
moast- wseind aid o the farmer.

S time from Felbrary to Apnl ench year,
litters of from four to dzht young are born,
They have their eves opet ot hirth, and the
armor is soft and Aexible ke fing leather. The
hardening. of the skin into a bouy armor A
progressive, contimting unti] aftor the animal
fully completes dts growth, Ay soon s the
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yourgg arc abie to traved they
trot along with the old ooe dur-
ing her foraging irips

Early one oftornoon; when
riding along & trail in the leavy
forest of sputhern Ulaxoca, ac
compatiivil an Indian hop
and a pack af dogs, | swldents
catne ppon an okl armadills
and  elght yobung shout - tws
thirds wrowm, They hid heard
wur approach and stood motivn-
less bnon compact Hetle %‘rnu:p
half Bididenin the grass. - |- had
harely time o stop my borse
when the dogns iiiﬂlt‘l!. thesm andl
matle a rush,  The armadillos
darted  imo the andergrowsh
in every. threction like a litier
of pigs, and with the exception
0 of two camght toy the dogs

gainied sifle sefnge in their or-
- pow.  This we Toumd dog in
i the Jevel ground about By

yards fopm  where We en-
conntered thom.

The Mayva Indians of the pen
fpsale of Yucaran have a log
enid that the bluck-headed vul-
e (Catharixta alrgie) in olil
ape changes into an arnudillo.
The tzle runs, that when o vl
wre becomes very, very old i
notifies its comypamicns that the
time has come and aluglits be-
[ore w liole, In the grouosd tha
resembliss the den of an arma-
dillee  The mther vultuces himng
fol mnd the ol dne remaios
thera for a lomg time, [ts wings
disappear, the Trathees are lost,
L aml when the change id ¢on-
flete the newly oreatéd arma-
Jille enters the hole and be-
gins its pew life 1§ skepticism
m expresac] as to this peia-
morphoais, the Twdams  paint
it s proot of the logon the
similarity between: the mppear
Sppen 0f the fuld I-rm: af the
wnltnre pnd that of the arms-
¥ e,

THE RING-TAILED CAT (Bassariscus
astutus and its relatives)

(For illustrativn, soe page §io)

Tie mill climate amd the proximity of the
Saathwestern States o Mexioo wnd the tropics
hrimgs within oitr bordess numerous  strange
types of wilid Hife Of these'the ring-tailed o
ix e of the moat steikingly marked oml m-
wresting.  In the Unifed Stdbes it 15 known
several other names.  incloding “clvet o,
dppers eat” ol “humd-tiiled eul”  Tn Mexico
it wtill bears the ol Arter maniy caermixtle,
exeept in Taower Californin, where it i the
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ithisarl™ It s ahout
the stze of n large cal,
but witly propoctiomitely
longer &0 derer
Iy, ‘shorter legs, und
longer tail.  The alter-
natmy bands of hiack
and white on the tuil pro-
clabm its relationship, ot
to the cat, o whicly i
ey oo kimship, Lut tothe
raccoon, which hos a 12l
smilatly marksd. Few
marmals posse=s such A
beanti fully  formed  head
aml face, aml its lange.
mild eyes give it a vivil
vxpression. o f intelli-
ETICE

The ring-tailed ent ex-
cupics arcas under soch
ditfertng 'climates a8 ' to
{I.I:'III:'.'I.TI:I: georTaphle races,

gt mone of them v
attikingly from the typm-
cal animal here  vdlos-
trited. They range from
Ureron,  Nevada,, south.
ern Utal, Colorado, amd
Texax south o  Unsti
i, I Mesido they
peonr froms  mear  §ea-
lexel tp 1o an wltitude 'of
about oo Jeet,  While
chiefly  rock —inhabiting
apecies,  they  sometinines
hve in the forest amd s
a mle make their dens
in caves and detp crey-
e, btk sotnetimes in bal-
loiwe trees or aboot honses.
Their young, Trom three
1 fomr in numbier, are
hvin o My or June,

In the Soutliwest they
frequent  some  of  the
ritieil  cHAT  dbwelbinags,
amd | have foomd them
hizunting: many of the
noclent rigns of Mexioo,
Thelr presence i little caves and other shel-
tered spots along chifs and rock walls Buordes-
ing einyons or o monntam slopes imiy wiually
be kiowy by an examination of the fne dust
which sccommlutes in sheltered places,  When-
ever present their delicate cat-like tracks will
be founid where they have been hunting mice
or other small game,

Sprictly noctornal, they do not sally forth
from their dens wntll s 15 cornplete.
Darng the night they are resthess und fre-
itiently wander far amd wilde in seatch of food,
and ppoarently at times migrely o sutisfy &
wpirit of inguivy. Their inguisitive mpure fre-
auently leads them to explore the strevts of
towns anid cities on the Mexican table-land,
filledd thopgh these places are with doegs At

AMERICAN MINK TRACK NEARLY NATURAL ST2F

Sthowgh (s animal bas five wes an cacl foot, only four lippear
i ech iracke  This Mustration, whidh s
slhowes the usual arrdogeinent af the track. The hiod feet are, of
comtse, Hi alvanee,
opposite page (seo also pages 423 anid 4728,

practically tatural see,

Variations of wrewngement gre shown on the

dayliveak, wricks Ieft i the dusty stregts el
the stury of thedr wanderings, as they often do
aleo in the case of opnzsums,

Chne fiersing in Febroary, 1803, sodn aifer
sunrise, 1 chanced o pass through a little
wooded squpare in the City ol exico i
saw o lot of bove parsue and ciptore one of
these amimale whicl, having overstayed its
titne, harl been surprised by daybreak,  This
wanderer might have hal its den in some house
in the netghbnrhood, since one of dts koven
halifts 3 1o take op ity abede about houses, ey
in the midat of touns, A friend living n the
City of Mexico informed me that after having
beeti annoyed for some time by naises on the
rool at night, he investigated amd diseovered
s female cecomintle with partly grown yoting
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entgty Jocated in 8 mest placed v a marTow
;p:g:rhi.-mnén the tile mufp:m-i the ceiling.  In
southerts Texas the animnls e on the lirusl-
grown plains under copditinns very dhiferem
from thiose usaally chosen, o

Like fts relutive the racoadn, the cavnmixtle,
with o 'mste for o vared fure, takes whatever
eilibles oome lbs way. It stols swoogd  rats,
mice, and - even bats ambd their rocky hagnts
atid bird=in weshes pnd Tow tress.  Ahout the
sotthern end of the Mexican talide-land if e
mich disliked  for its roliberies of chicken
roosts, especally  whon these are located in
treps.  losects of many kinde, larvie. amd centi-
pedes are cataty, an well as 4 great variety of
frudts, incluiding thar of the pear-deave) coctus,
wmil alates, s, and green oofn,

Wing—tailed cats regubicly Jocati amoig Tocks
ledges, neighbioring amchurds, or ather culti-
vated] pread wheee they may gather some Of
the bonnty provided by man. 1 fousd thein
more plentiful among the heoken fava l‘.Jlﬁ_'J-
botdering date palin orghards in Lower Cali-
fornfa than m any other place,  When the
dates were Tipening they prowled about wiwder
the palms after dark with gray foxes and
5 skunls 1o pick op the fallen frui,

ey sometimes witered & complanmg ey il
whon cateht in & trap would bork almost lilee
a fistle dog. or occasionally utter & vious
seeeam of trixed fear and rage. _

Being ani intelligent. animal, the cucomixtle iz
readily tamed anl makes o most interestiig pet.
During the early years of ﬂn.h! g W
Calitornia, whisn many men were hving in e
enhins m the moantains, the prevalence of wice
often attrocted these “cals™ to take v their res-
denice there  Often the ewner o the premises
and tho mouser Struck’ up a friendly relation-
ship and the cieomixtle. beoomnng as free :III:I.]
friendly aliant the plece a4 o real cat, kept it
entirely elear from mice, | have fad first-hand
arvertints of thiese tame indiviiduals from miners
who had harbared thim b thie way for months.
These aecomnts nlwavs gave the impression that
the antmal was somewhat pliyial and s
chievims and most attractive to hive ahout the
premizes. AN agreed that b was extremely
{rrierl of sigar.

THE OREGON MOLE (Scapanus town-
gendl and ik rolatives)

[ Fer illustrotion, see page §61)

The effect of wammals of a nirrowly special-
ized mode of Bie b owell lustrated m the
mole. [t s @n ex y eomstrocted living mech-
amism for tunneling through the earth.  The
inted nose, short neck, I:l'rm;r-lﬂrl.‘T:-'_-'u'l-lJ PwWiET
-?:1'1} Luilt evlimdeical body, with niby stoangly
braced to withstand pressure, atifl the short,
paddlelike handz armed with strong claws for
disetige are all fitted for @ single purpose. Eyen
and enrs are of litde service in an andengronni
life, so they have becene practically obeolete;
the fur bas been madified 1o 4 compict WI“IE
coat which will lie vither front-or buck wit

THE NATHINAL GEOGRAPHIC MAGAZINE

veps] Eacility and thus relieve pny friction from
the walls of the tunncled roaids no aaattes
which way the animial travels.

Moles are croumpolur bn o distributin, hlﬁhﬁ
found  from  Epgland to Japan inlthe €
Workd  and on both the Atlantic sad Pacific
comarts of the New Warld  where they opcur
only in North Amertoa;  Un this contioent they
are lbnited mainly to the United Stites and
sovithern Camidda, sxtemling across the Mexi-
cany barder only in twa limiteid areas at the
extrome enst and west.  Their distribution =
ot oontimmons  accodd the  eontivent, ot =

Draken by a feooil uioceupied  belt formed by

the afhl Hiterior, felnlimg the Great Basin,
The home of the Opegon mole lies T the Tl
nren west of the Coscade Mountains i VWashk-
igton,  Oregon,  and  extrome northwestern
Califorma:.  Closely related forms ralige from
castern Oiregon simthward throegh California
iy the San Peleo Marter Mountains in Lower
Unliformia, amil others marth mite Hritish Co-
b,

Tlhe Orcgon mole i the lirgedt anil huind-
somest member of the gromp i Amerfes gl
pechaps in the worlil.  [ks skin, a velvety coat
of mesrly Black fur, sften with g porpish shetn,
now hrings a Webher price in the market than
that of any other species. s wiee aml ) the
liennty of s dark ¢oat distingoish it from any
other mole.

Where the soil s loose the mole prachcally
swritrs tlhrongh it weged forward by poweriol
impitlses of Tts “hands™ and feet, This is the
commaon mode af travel nesr the top of the
grommidl, where the course s aanrks h{;ﬂt‘l!.l:
lightly upheaved and broken  surface, et
warking at a gredater depth aned 10 mnce com-
pact sotl the mule mnst dig its wazr gl dis-
pape of the loose carth by, pasling it along the
turtiel Gy an gotlet at the surfaee through which
it s theust o form a pesnd simtlare 1o the
“dumpe™ of that other great miner, the pocket
ervsprhiet.

O acoount of this stmblaiity o mode of Tife,
moles anid pocket gophers are sometunes con-
fosed v peesonza oot fammdiar with the two
atvinnals, w resemblance emls i this ap-
parent likeness, for the pocket gophers belong
o the great order Hodentin or gnawing jm-
mals, whitle the malés zre of the Indestivor,
o fliscet-caleri
. The superbly forested region  inhabited | Ty
Oregon mioles 34 so well watered that few
places, ¢ven an hegh moaimain slopes, are too
dry for them to occupy, These animals are
gimerally ditrbuted, and their hills may be
seen 10 the midst of the great conifernas forpsts
my well ms in the open vallieys,

They are most abindant 1o open grassy arcys,
{l“hﬂ-_h“!' in meadows and m the Watoms il
canvand amd similar plices, where the Wdamp
rich sl affords a plemifal iuplf? of earth-
worma, gribs, amid {osects on which o jeed:
Like vther moles, they lead Hves of great acthdtr
and almost constant bard labor, Pharing damp
wenther they work near the sariace. in
dry periods as the upper soll they
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llow their prey W lower levels. A hard
shower, boweve?, always brivgs an outhiarst of
activity as they reoccnpy the vpper soil and
throw pp a multtode of oew moends  They
have the haldt of regolarly coming to thy sur-
fie 1o bunt food during the night, This is
no dooly comeident with the swarming up to
the surfuce of chrthworms on 'which the mesles
feedd  Ar sueh times many are ‘captured. by
owlks, cats, amd other beasta of prey,

The ranways of 'moles close sloog the =

face, shown by well-marked ridigess ara for
huntng parposes, amd the lower tomnch, from
which the eartl tu the moonds &8 brought, are
for traveller and Jrkad ta the nest chamber.
The deep tommcls of the Oregon mole sometimes
cxtenid consrlerable slistances ulovg [ences, or
other dtirface cover, which afforl more or Joss
protection,  Such tudnels are a kind of high-
way often used by severs]l moles and alse by
threws and field mice, The system of tunnels
of the moles over o considerahle area oftend in-
tersect and wre used more o less in cotmmisn.
As & result more than twenty moles have laen
trapped 21 a siogle point i one of hese umder-
grodimd roads

They make an intricate system of many-
beanched funnels, the courses of wlich are
Emm“F murked by serfes of mounde varsing
freom fotr to ten inches high and five tn twenty
inches wude amld often scattered over meadows
or other flelds from two toe six fedt apart
Owing to the persistance with which the mnles
rutne their motmds overywhere o the oecupied
parts of their territory,. they have become a
serious and eostly pest o meadiws the kiives
ol mivwerng machines arve dulled by e amd
m owne lawns are dmsfigured by thieir ande
strable activithes, A @ coniegquence. they have
now fallen mnler the ban and are classed with
ober rremimals which have shown thelr lack
of ahility to Hit 0 satssfactorily with the chanieod
vomdifions 'I.-n'm-;'iljl: to their-ancient territory by
civillzed pman. . Umiler aatural conditions thelr
activities wore unddoultedly emdrely bencficial,

They appesr o have. lmt o single fitter of
;ruun:. mml - fromd one 1o four, each year,

lene are born i March ol grow o mpidly
that Ty the last of Muoy H‘u:r' are working in
the tmmels snd are searcely distinguishable
fromm e aduli= _

The rocent discovery that the Oregon muole-
skin 5 valimble for it fur will give such an
imentive o tapping that there is lintde douh
the Dovs of the State within a few vears will
tediuce the nmbiers of the animal anid thus
comtrol #s mjury o ggnculture.  The market
for the skins appeirs practically  unlimited,
wdpitge by trade reports, one dealer in Hronk-
v siatingg that he dressedl Lo00,000 imporied
European molesldns i igit

THE S§TAR-NOSED MOLE (Condylura
cristata)

{Fuor illuttrabion, see. page g6r1)

The star-oosed mole, known i parte of
Matne as the “woplier.” b peculinr among the
moles i baving o fringe aroumd the vl of s
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mimie  formed. Ty twenty-two shart Qeshy  ten-
tacles. A less-marked churucter s in the pro.
portiomately long 1aill, which becomes grentls
entueged i foll and feswing in this condition
durng the winter months. (Mherwise the -
ternal appaaranee of this species 5 omcke like
that of the commig moles of Amerlst wml the

The star-uped mode is found  from southern
Lalewidir, the southern ‘end of Hbdson  Bay,
anil -r_ntllwuth'-rn Manitoha  south  dlong. the
Atlantic copst o Georgia and in tha interior
dovwn the Alleghenies 1o Xorth Carolbng and
tee U¥hsber, Lovdliss, Wik, Wisconsdn, and Min-
nesotd:  Throughout this ared it rangss ireee-
ularly aod much vot remuidns s be legried
ahiout the detaile oF fts divtrhation amd habits,

Chpdinarily solifary, theso moles at times gre
sty numerodts o Hmited seesi that they appear
o form enbies, Such sutherings prohohly
mean an angsoally rich feeding graumd, which
mmkes 1h pnneceasary Jor the young tn disperse
v piithying locations. as 30 the habit of moles
and. most other manmmla '

The stur-trosed mole bas o strofie prefereice
for damp aml even marshy or swampy loca
ponzs  TE freqoents  low-lving  wwadows, the
boriders of steeums, nod gracsy swuamps, where
sts undergromnd barrows allermaie with apen
SHITHCE FUNWHEYS Smotg grass rooty sl other
tratted vegetation, [t spends far suide e
ahove ground than the other moles, and ot
infrequethy swims among looded cat-tails g
other vegetatiom aml in winter lias been seet
swimming - mnder the joe.

Like others of its kind, this mole s utite.
bugly powertul in proportion 1o fts siee. Tt per-
sistently adids to tts sarface nidges, aml m con-
stamtly extending its decper tummels must dig
Wpose earth aml dispose of it by forang it
through an ontlet @0 form the moumds wl:il:ﬂ:
Atk the course of s travels. Where the soil
is Jowse it readily forces 31 astde with fte come
11:“.'1. body and pasdilie-shaped handd.  Tn poak-
mg i the little piles of enrth amd in the ridges
radsed whin burrowing clese to the surface it
sometimes injured meadows and othey cald-
vated land  (cencdonnlly 3t wanders awav from
the fields and invades Ihwns and gardens, where
the only ingury it does 5 10 the distorbance of
the wofl,

[t nests are compaet Ditthe balls of fme grass,
weeds, or leaves in dry indergronnd chambers
excavated in ite bimrows, The nests are a foot
arf two undergroumd, bor above the Tevel of the
wiltetr, domcthnes umder a stump and sgaln in
# knoll or bink, One nest contatning five vo
was found m Marylgnd in an -:'-h;f wondzh
under several inches of chips. This location
and it choire of a site for its mest ander
stiretep i & field or in a dey dowoll are elear ine
dlehtioma of o Kind of ntellgence which even
the lowliest anmmaly appear t have ™ oaning
fur thetr youmng. _

The star-nosed mele i€ {all of the reétloss
eNETRY A Necersary An a mammal which mmnsi
come acroms its food by more or less hapharard
tunneling throwgh the il Tt is active hoth
sarmmer gl winter,  Inodry westher as the
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miolstare fear e auffisce decresses the il
hardems sml earthworms  and otber sobler-
ranean life seek deeper levels. The mole fol-
lows them, anly ta retorn with thom nearer the
surface with g renewal of the moisture. In
winter it sometimes comes out amd  travels
skowle about on' top of the snow, reuly o bue-
revie ot of stmhit st onee, lowever, at the seand
af approschime footstep,

The fod of tho star-node, Hie that of mosk
ather malis, 45 tiade ap mainly of earthwarma,
wwhite grobs, entwormes, wirewormas, and ather
undergromid fhaectd.  In eaptivity, before et
g a worm or other Jesh food offeral, it s
feels of it with the fittle raylke organs of
el on ity nose,  1r iy et w surmize the
real value of thede “feelees,” for it wonlld seem
that the scale sense Of smaoll sn cotmmem 1o
rriittimiate ghould di hetter seérvice,

Maide from fis disturhance of the surfice sofl
hw itE ridees and sy, the star-nownd] maode
Iljl".lﬁ ny direct ajury, and its life I8 largely
pazz=ed I the wseful tisk of senrching ont sl
destroving fnsects  Indirectly it cutsed wone
infury to root erops, plamts of varioos kinds,
aned froiw trees, by providing tunnels  along
which mexdow and pine mice travel 10 commit
the ravages which on cirrumstantin] evidence
are ¢lacged o the miode

THE COMMON SHREW (Sorex por-
sonatas and fls relatives)

| Far illwgiration, are page 904.)

Many interesting small mammnils are moe-
turmal or lead such clsture and hidden lves
that thiy are mrely obieryved except by-natural-
fats, OFf these ire the numerous species of
shrows, which inchade the smallest sumrmials
the world, Theie tiny beasts al] Hve :mrm'g ihe
vegetntion and debris on the sarfioce ol e
ground or in e borrows below.  With the
e thﬁu uwre members of the omler Insec-
tivora and depesl mainly on insects and meat
for fogd.  Despite thelr nunute sive, they are
posseseed of an ndomitable coarage and feraeity,
which el them without hesitetion tooptack
and kifl mice mapy Hmes their owm we

The gents Sores, of which the ecrmon shrew
in a-tember, i cleewmpolir in disteibution, the
varions apecies ranging through Fngland, the
Foropean malnland, Asii, and Narth Amenica
ax fnr south as Ooatensila,

commean shew 18 p purely North Amers
lenn animal, occupving all the northern part ol
the continent from the Arctic shores of Alaska
arrdd Chrmda sooth fo aorihern Nevarda, South
Dikots, Himods, and Pennsylvania; and along
the Alleghony amd high Rocky Mountams io
Naorth Carolina and New Mexico, Ttz verfical
riange extends from the seaconst op to timber-
line in the Rocky Mountains.

The common shrew is the smallest of the
mimreils i all the northern parts of this con-
titent, and one marvels at the possibility of
auch o ting morsel of fleh and hlood with-
standing the rigors of the aretie wintera. T
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measnres about four mohes i il length - aod
weighs ahout Torty-five grains; the buody and
tail are slender, the nose long-and kharmp, and
the fim of (he chrs shows o Iintle above the
devse velvely fur. By these charucters it may
be distinguished from the larger, more heavily
proportioned (and darker-coloved ) short-tailed
shrews whicl alikmmd with it n eertam parts
of ity range. Tis smaller size aml grayish
hiecwn color dire the main superficial JuTerencos
letween it and other Anerican menibers of the
sarne gemus.  The chmatic differehees 11 115
widde range lmve developed several peographic
mces, uone aof wiith, however, show stromgly
miarked characters

"Mits chrew appears to haye o most cathilie
taste, so fnr as its sorroundiogs are eoneermed,
for |t appesrs fo frequent every {ype of sitaa-

ton wlhere shelter amd food can be ol It
ahounds among the prat beds and . splagnum,
mirsses Of the deéesdlate barrens  bordering on
the Aretie eosst, a3 well a3 gmld the rotten
stumpe, ol logs, fallen leaves, amld other vege-
table debrin on the floor of the forests fyrther
woogthy, Lt will lie found also in the rank miatted
vegotation about marshes, in old fields amd oc-
castonal sphagnum swamps in the soonthorn
parta cif ita rang

The hitle tunneled romways of these shrews
form a netwark in the beds of mo=sin'a rrhng
. swamp noenr Washingtorw  In the forist
the anmals always seek the cover aflTorded hy
fallen logs, slibs of bark, or anything eise thot
will give protection. On the enast of New
]]ﬂrqp'_.' they live 50 near the sen thit an extra
tigh tide forces them to mount the deift Jogs
wn o the salt meardows for safety, They often
make litthe barrows in the soft earth uml=r the
racts af a tree. a stump, of & log.

Their nists sre small balls of dry  leaves,
graisen; or other soft vegetable materu] plocnd
anngly imader o log 6r In b hollow stomp, bur-
v, or other good retreat. where they appear
tn have two or more fitters of from ax to ten
votrg doring the rummet amd fall

As i the other shirews, the food of the éom-
man spocies constads meandy of insects, lerve,
worms, wnd shteinahle flesh: Tmt o winter and
posably at other soasoms many kinds of foed
are caten, incltiding imsects, meat, fut, flour,
arpl seeds. During the vears | pnssed at St
Michael om the coast of Bering Sea, the he-
pinning of winter alwavs bronghtinto the stote-
howses pivl dwellings a swarm of  felld mice,
lemmiangs, and these shrews.  The foms] requiire-
ments of 2l appeared to he the pame, and all
el freely on the fNour and other accessthin
stores:  Dhosens of the shrows were killed i
the houwsel overy winter: _

Dveasionally | canght and kept one captive
for a time to observe its habits. Tt wotthl he
extremiely reatless amid dgually active by doy or
wight. '[rh: srall vyes appenred of wTV-
e, bot the long flexible snoot was wsed com-
stantly and serveil ns the main refiance of the
litile beast for fmformmtion as 1o the outadde
wirld.

Wherever they travel thése shrows utilize the
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renwaye of the Goldl mice or other
simall amimals and moke Hitle funs
of their own only where técpssary,
Aatde from a fmmnt squeak, | have
pever heard them dtter 8 dound,
Lt other olservers credit them with
series of fing (witteTing oDotes ap-
parently uttered ns a seng.

The common shrew 8 a solltary
animal of so mordse a  disposition
that if two are placed in a cige -
gether they almost immediately fall
uport -one another with tooth and
wail, ol the victor devoirs the Lod
of 13 comgmnion at a single meal
The digestion of shrows 5 o rapiil
anil. the eall for locd so inccssan
that it requires constant activity o
keep the demand satisfied.

Afer the winter gnow arcived ap
the North 1 found many tunnels of
these shrews running just woder its
surface aml ralsing 3t a litldle i 2
slight bur {I:iitinq:d{ r-mm‘l_l.'d ridge
Boch tunnels wandered widely and
on the fee of the Yokon River 1
traced one of them more than a mile
atd repeatedly saw them crossing the
river from linmk to hank. 1t was sur-
prising to note the ability of the lifte
travelers onder the surfice 10 keep
in s0 nearly a dircet Hine for long (lis-
A 120 o

At timea these Tittle adventuren
make similar tinnels in the soow {ar
aout. on the sea dce.  The mythology
af the Eskimos eantains nocounts of
many sapernatoral animals which a
lome humter may meet amd which
have the power to do him deadly
harm,  Among these the “sea shrew”
i1 one 'of the most malignant. T
appearance 8 diescribed a8 exactly
like that of the common land shrew,
Lt it B sadd to Hve on the ee at wea,
and tf 1t sees a himter to daet st him
through the sir, prerce the skin, and,
after runnimg all throogh the body
with neredible maphlity, 1o enter the
man's heart and lall himi  In con-
sequence of this belief the Fskinmo
hinters wers o mortal terror if thes
chanced to encounter a stray shrow
on the sea tor. | koew ane huntee
who sudidenly mdeting one on the ige
staod motionless for hoars untit the

shrew wandored ottt of sight.  Hoe . K
then hastened horme aid all the orher Y =5 ¥ U A SAY
hanters agreed he had kad a lueky A
sSrape. . 'E-.Ts-

THE SHORT.TAILED SHREW

{Blaring brevicauda and its {
relofives)
(For (Nastration, see poge g64) THE TEAIL O3F THE COMMIOR SEIUTMNEK
5EI|.'E1':|.'I |.[.|.'|.:|.u|_1|. .rn.-[ 3]:||-_h:']_1:5. i3r peneri TELE h.lIEI'l Fist Gf the ll-Tl:I:l.'llll: Fl.ilttll" s lrows the I'-'1-I.I.'l|'l

of the Hitle mouscelike ammale kuown B the trek,. The dingonal ser during the gallop s char-
as shrews are peculisr to North  seteristic (zee pages 450 and 4770,
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LITTLE -SRUNK, TUOLECAT,

This tradl combines the charactenstics of the skunlk
At Hesr 0 lowks e the track
nve-tnch toe on the
The {roguent pairing of the
Tltre i= no tall mark (ece

with these of a syuireel,
of a wtuhbr=tood equarrel, bat e
front foot 19 plainly seen
foee paws 15 fmpeoriant,
pages 420 amdd g74).

Ymerwa, O these one of the most numerges
and best known s the short-tmled shrew. It
4 & dari-colvred antmal mosch more Eavily
propoctionod, larges, aml with o shorrer (il
thin the commaon 1.||E1.'L'r It ' {ur 5 s thieke
am] wolvely that it 15 confused by muny peaple
with the mole, despite its smaller size,

Polecat
Shilogale

O SP1LOGATLE
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The shos-tmbed shrews, somethmey
caliod mole sheews, of the genus Hia
rng belong to @ single species with
weverid]  getrraphle rares odcupying
camtern Carandaand the United Stavos,
frorn Noine Scotig, soothern Ouebie,
Omtaria, Mintesotn, arnd Nosth Do
kotn southward te Florida and the
Gall eolst as far a8 eastern Texas:
Yertically they range from sea-level
up to the tops of the Alleghemes
Another group of Amepican shirows,
Eontalming  nimerons  species belog-
ing to ithe genos Cryptons, occupies
the mountains of the Western Siates,
siw] ratdes south o porthern South
America, i exrernal form it o ins
distingutihwhle from the short-failed
RFer s

Frobalily no murromal 18 miore mm
crows in the enstorn Llnited States
than the  short-tuiled shrew. 1t ac-
curs everywhore—in forests, in brushy
arcas, in ol Delds, uml along prassy
bari s, Within the city of Washing-
ton 1L 13 common m Roack Creek Park
where 3 Hyed -t eovered mng whickh
it makes amonge the grass and fallen
Isves.  These shrews  drink fre-
q,u:"lt]t and this may m part gecomi
for thelr ahiumdanceé pear sreams or
her water, although i may be the
desiraldle mobsl soagl comdlithons whikch
draw them to spch stuatjons,

The rupways of these shrews pre
rcareely Balf an fhch whde, asaally
partly sunken m the mold or rotuing
suriace vegetattom. These ara ni
mraele byt gt bat by proshing ssida
the: lowse mold, anid they eross ani re-
croEk in an ireegular network.  The
Lead 1o the entrances o harrows whhﬁ
gencrally. drop nearly stramgght down,
The borrows are semetimes pmid the
lbaves, it usmally under the shelter
nf 4 Took sturtip, ol Ty, o other
cover, 1o mddition 10 thely own o
wayd, the shrews make fren usg of
the mng of meadow mice and even
| draverie the tupnels of the pine miie
gl moles 1 thelr restless search for
HNrey,

ommall rounded chambers  opeving
off thedr umlergromm] monmways are
Nikedd with tine grass, doces of léaves,
and other soft matter for a nest
One nest examioed was made an-
trely from the huair of meedow mice,
profebiy the spods of war frem the
hodies of victims,  As oorule, alirews
are  exiremcly unseoal, but W opatr
of this species 18 sometimes founil occupying
the siime nest, o dogbt i temporany arrange-
mietl  Several litters, cotitaming teom fanr to
ux cach, appear o be born throngh the aums-
mar and fall, ustally begiuning i Jine,

While egually active Uy day amd by nighe,
the dved of those Wirews seem to be of Dietle
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e exeepd o distingainh between light and
Jark, It their senves of ing and smell are
ghly developod, as 12 also the sense of touch
in their lotg hairs, or "wlhitkers,” about the
mose. Do captivity an extrete sensitivencss i
exhibited to sudden soumdy, especially such as
;hr_ﬁnhlgi 1 bicd's wiigs, ht&lﬂthfmati.;nﬂlﬂrmhﬁ*:
eaf lyarn of age-kmg persecit &

prey.  Food hi.'ﬂh'dﬁh' siell, mnd as the
Aexilile endd ol the snout 15 moved contimunlly
from sithe 1o sifle, vadiirs are camght which moy
repister conceptions as dehmte m the mimds of
these small animmls &8 sight Jdoes m more
fasored waste. Al shrews are proviiled with
ok glamls wnd on acconnt of these are ape
porently - nisenks Bo most other animals, a8
they are mirely enten by leasts of prer. Those
msly “ecrctions mmat be of great servce o
faeflitate them b focptmyg one another,

Lilze other pheews and the moles, their diges-
tion appears to be very capid ol they wall eat
o ifF thirer mes thoir own weight in a day.
This necessitates greal addvity om their pan
durivg: much of fhe tme m order 10 find the
reqpitired] foail  They prefer insccts aml medt,
bot' are practically emiivorous, fredimg oot
only upoe many kinds of meect=, hut on varth-
witms,  slow.worms, sowbups, snails. shgs,
mice, shrews, and the yoing of grouml-nestng
birhe, &4 well s such vewetulile mod as beechs
nasts, seends, Beepd, and oatmeal.

The instinct of previson agamst the scasam
of winter sciircity appeats 10 be developed m
them, as dne 1 captivity buried beechnots in
the earth, and they nrt-i‘::nnﬁ*u to store ving
sngily in smmll piles and to guther disablod
beetles i store-rooms in their tunnels,

The courage wnd Blind ferocity of the slort-
tailed shrews when thev are plaved tiear cap-
nvo mice far larger than thentselves, s ampaz-
img o all who wittiess their eneounters. They
attack instuntly, spreading thoir front feet 10

i o frmer Tootlng aml mestie forwand
mtle rushen  Mice larger am} much more
powerful than the shrew ok peesistently at-
tncked and, Enally ghvlog ooy are pounioed apod
aid the flesh tom from their howls and necks
with ravemiing engerness, Ume dgy o passhig
almorver heard a loud squealing on a tailtoad
bank 'where an examination revealed a short-
wailed shrew deaggioyg away a nearly dowld pine
muotise, thoagh the motise was mch the beavier,
The notes of the shrews ore a fine tremions
sqiicak which egomes 1 Jonger, harsher, and
mnte iwittering ar cliatiering ory when they dite
afgry.

Yo cessathon of their petivity ocetirs in win-
wer. When the colid weatlier begins many gather
ahout Darms and honves bocated tar wiskls o
ol fiehds, ] thus with the fiehd mawce take
advantege of the garmerod food sopplies and
shelter, (Mhors vemadn it thelr segalar haunts,
where they frequotitly bierrow Tomg distances b
the snow., moking networks of tirnels  and
traveling long Jistanees fost below the surfoce,
leaving lirtle raisod ridges Hke the track of a
male on the ground. Their joumevs upon anl
under the surface of the saow appear to be
in search of food; as they buarrow down ta old
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bogn and stumps  which make good fesding
growtide. . Thelr movements dre very uctive. b
they go aliout either at 5 Walk or yuick trod

~ These Feree and truculent little fomteriare
whiolly benéheial in their habits aml should be

encouraged i place of leing Lilled on sight

W[ﬂ a8 one of the ordinary moue
tribe.

THE RED BAT (Nycteris borealis)
(For diserratnog, aee fage. 404 )

Baita reach therr greatest deselopment in the
THOTIcs, where o marvelons sarfety of) these
curioms mamEnaiz exiit. Toothe northwarnd the
wamber of species grodually  decremses, wunitil
eventuadly, in nenthern Canada omd Alaska, a
sinrle species reprsents the group, The United
Stafes, oecopiing the mbhlie latitodes, has 4
congilprable number of differant Litpls.  Bome
of these remam throughom the vear, Tnbemat-
itgr 0 caves durhmh-: rite] of cold,  when
msesld gre ol T hﬂﬁ‘: others wmyr their
wiy sonthward ke bipds on' the approach of
winter amd return in spring.

All haté gre pocturial, althoogh fndivitnals
of sohie species oveazionally fly shom for o
tme by iy and mapy come ont just belore or

sonty aiter sunset.  In thes country  practically
afl igx are mectivirows, Imt in Alexico and
the West lodiis smvany are {rtit-caters aml a

few troe vampiees or Wosd-yonckers

As a rule, hats ake clothed an'dnll eolors, but
richly tinted costs Eive a fdw p more altractiye
appearance, OF these none has @ more strik-
Inge addornment than that presented by the soft
coverimg of @hsse armngeared for of the red
hat.  Tis Targe size, aboup fonr mebes o ol
tenpth, with @ sprem] of wings amounting to
vwelve inches, ovmibined with 1 enlor, suflices
o distingmish it at dnece from oy other porth-
I Hieied,

The range of the red bat extenils from the
Atluntie codst bo the Pasific umd from Ontaro
anid Afberea in wvithern Canaida soutly through-
out most of the United Stases to the, Golf coast
nml sonthern Califoenia ; also heyontl onr Tt
tis Lawer Callforma anid Costa Wien, The
genins too which thas hat belongs ranges miors
wilely in ather parts of Narth Americs ; ahio
to South America amd acress the eastern Pacific
vy the Giidapagos and Hawshun Islanid=

The red hat rarelr or nwber decks sholtee in
glisnny caves ] crevices, bt hatges 1 the
ol twngs oe Jeai atems on trees ond boshes
e the mﬁ et of the sin.  Ooe cdbserver in
Texas an Jily g fouml four of them h:llll.l:irl,i:
i a chstor from o twie om a peach tree; with
thie stm shimbae full on !.l:r_-rj,.lulllll:lllnh the tene-

tire it the shade was B2 degprecs Faliren-
H T hive found them in noethern THinods
in the glarbiur sunfight of May, hanging from
leavies m the tops of oak trees.  Thts anmatal
telerance of Hght in g member of the ot tribe
is further shown b it halit of leginmng to
hant through the air for tsects carlior o the
afternoan than other species ‘i.n i3 mﬁm: _

Lo, marrow witgrs and =wift, powerful fight
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ort the left (eee meiges 404 anl

characterice the red buts 40 the afr.  They have
mfirvelons comtrol o dartmg and toneding hiore
aml there, and no bivds,, except possibly  the
chimnes iuu':l'l-all caty oqual them in their extra-
prdmary gy rations

Red hats are known tn migrate from the
northiern part of thetr range m  September or
Cretoher amd to retern in May. They have been
reen gofig south ab Cuipe Codd the lost of
Atgust and in September ) and late i Oetober
D, . AL AMeares has recocded great fiights of
Uhern down the Hadson Valley, lasting throueh-
out the day., That they shoare dre sicissitodes

£r5. |/
Blarinal

THE SHORT-TAILED SHREW, ON DLARINA

Tl errtms wronved track I the soow, with the sl mafk 35 seen
67 )
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u_[ ‘I-'HEHI'EIIII.'LE hirds |s it
- dicated by obaervation
|'.|1:| ﬂ.'ll:'. H.-'“' Jl'r.'l." FEoakl
of stray lnr::h'.'iiln.n.in COt-
g . from the sea ex-
mausted learly on Séeprem-
Ler mrnings.

They pre . among the
miost  solitary  of - theirp
kind, asually Telng found
hanging singly on a tree
or bush, sofmclimes
within. a few fett of the
grommd. O oochdion
they guther in clusters
as menthoned above, and
¢ ' m one prstance in Mary-
land mure than a dzen
wite hanging ina com
pact ball, which suddenty
exploded into fts winged
parts when disturbed

Une of the moest un
usual charpcteristics of
the 'red bat 13 foamd in
the oumber of young it
Liears.  Usvally other sgpe-

cles, «xcept the boary
bat; have onie oF Iwo
voung, but ut varying

dates between May and
g:ly onch yiar the Ted

b oprodaces from tweo
to four, the average be-
g three or- four. The
vodtng wWhen very sinall
arg carried clinging 1o
. the body of the mother
= i her thights.  She con-
i tinues to take them friom
plice to place in this man-
. et untl thewr conmlianied
wetght excerds her own.
The strength of the ma-
termpl fochng in this gpe-
cies i well illistroted I?
ur imstunce in Philadel-
phia where o boy caugh
a hali-grown red hat in
u city square aod dirried
it home. [n the evwming,
three  houors  later, he
crodsed the sime st
carryng the younyg  bat
in his hand, whom the
ol Goe came  creling
ahiomt hine and  fmally  in her deep anxiety
aligghted on his hresst.  Both were rought in,
the sopigr one climging (o its- mother’s  teat,
Thoe devored mother recetvied injuries wheo
shie wis captured, from which she died twa
dave ater,

In the contact between mankiod and bats,
wi, the invariable sggressor, fnds the bats
buring their tecth, biting vivinusly, squeabing,
aind behaving altogether like little fiends, A
gentler side is sometimes exhibited, however,
ant]l one ohserver who canght a partly grown
red bat found that it hecame tame, showed]
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telligence, and developed 8 friendly feeling for
its captor,

THE HOARY BAT (Nycteris cinercus)
{For Wlesiralfon, see page J62)

The hoary 'bar is a close relitive of the Ted
bat desiribed above, bat s larger, aboumt {ive
ipclies botig, sud, as its same imphies, is of a
different color, Ttz widely distributsd over a
large purk of North Amedrica, where it b known
to bipeed Fromm Nova Scotin, Manstaba, snd the
southern shore of Great Slave Lake south prae-
teally thronghout the United States It i ‘one
of aur IaT:r species, and s remarkablo’ for s

awer and skill on the wing. The wings are

irg o] marrow and carry their owner throug)
the air in a bewildering serlesof swoops, curves,
antl #lgrag torns remarkable even In oo groug
af animals a0 potbie for their powers of Hight,

With the approaich of ol weather the houry
tat migrates from the sorthern parts of it
range to the milder sonthern districts. It is a
Inte  migrant, oot leaving s nocthern home
until the last of September or Cctober and re-
trning in May. Somd ulividuals appear to
remam in the Sorth all winter, as one has been
taken i Connecticut i December, 16 iis south-
ern fHight it wanders o far a8 Jalsen, nenr the
soithern emd of thie Mexican table-lul, to
Lower Califomia, and to the Benpoida Islands,
To reach the Bermtilos it i3 evident the bat

tst make & eontinuans Aght from the nearest
palnt om oor shores of at lenst 8o miles—a
good tribte 1o its selng power,

Like the red bat, it ves in the apen, hanging
froom fwiggs am] ledves in the tops of trees or
lslies - 4o the browd light of day ruther (hinm i
the dark, sifiing creviees whire so many of its
Wi paps their lives, It gppelsrs o h up
indifferéully on any convenient tree oc Lnsh,
including conifers, aspens, or willows. Durng
the day o has o cucious Tack of slectness,
as b Is oot tarely attached o low hranches or
tmihes within & few feet of the ground € moy®
Lee eeaclly appronched amd wket in the hmi
L onee captured & fine specimen the middle of
May, in soathern California, hangivg on a ush
about four feet from the ground. 1t appested
t b domtnd asheep nntd] takes, by the skin om
the Binck of the peek, whien it liecame very much
nlive nnd, struggzling in o fory, ptterod groting
shrieks of rage, harng I sharp, whire testh
arll tying desperately to bite,

Its tood s made up entirely of msevis, which
it appears to heot higher up than most hats,
awerpitg over the tops of the {forest and in gml
amt abetit the trees. It appears o be of even
more solitary habits thun the red bt oand g
nawhere s0 common.  Another - reaswom for our
lark of tnformation concerniongg it b5 Tobnd:
i strictly noctrenal habits, for #t mickdy ap-
penrs  antil  shortly  hefore the appeosching
ni.gl'l_}t tades At froam view,

" ﬁﬁu.l“t:lh! shates with the pod species
the distinetion of bearing from two to four
young each year, The voung are born in Jone
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ad are earmed attached W the thnlerside of
the mother’s hody until they becomie too heavy
a burdei. They hang to the teats with the
greatest tenaily and apparently rely niainly on
i hold o prevent 1:ru:gg dropped as they ore
carried on the wild aerial honting excursion,
With the unisual focundity indicated by the
number of ywmong, it i8 difficull (o account for
the senrcity of these bats unless thelr habil of
hanging in the open, exposed to the elements
aril 1o other dangers, may cause 5 heavy mor-
rality amone them

THE MEXICAN BAT (Nyctinomus
mexicanus asni {ts subspecics)

(Fur lugiralion, see pdoe J657

Referenee has been made n several L,
g skeiches of thi: senes 1o the ‘mammmls OF
lropical arigin which have myadel aure soutli
erti border. The Mexiean bat i35 o motable
member of this cla==. Tt differs in many cori-
otis ways from the bats with which [t yussochites
m teinperate eegiond It 1% smaller thon ooy of
the other three bats treated here and is stroogly
characterized be a flattening of the hewd anil
Imedy whach enables 1t o creep min @ Surprise
ingly martoe erevice in the rocks or elsowhere,
The ears nre brood amd Harfog and fivr-
ward over the oves Hke the visor of o cap, anil
the end of the tuil s not confinged withru the
membesine extending betwesn the hins Jegs, bt
projects from It Another pronoomced char-
wotersstic of thas hat aod] one Tghly Jdisagries
alile i the rank smoky odor which it gives out.,
This pollutes the air aboet its harboring pluces,
renderig 1 & moat anwcloome giiest.

Whoever has visitedd the Southern and South-
western: Stalen or Mexico must lave wvoted
the affemsive addor it many placés dhout the
veramdies of housed aoil especially abount wid
chmirches amd other public baoildingw. This s
the sign of vccupaney placed on 'the prembses
by the Mesican Tats. which, to the number of
a few dorens or actually by thostsanids, as eom-
ditions permit, may lie suogly hidden n éracks
and dark openings of all Hnds abowt the roof
amd walls,  Noo other bot 0 Mexioo or the
L";ﬁ!-:ri States s prvvided with so stromg an
CHdET,

The Mexican hnt is extermely abundant, prob-

ably exceeding in numbers any other species
within its terrtory. It ranges throughout the
reopleal amd lower tompersite parts of Coate-
moln, Meshoo, aml across oure bonder, throngh-
outl most of Toxas, amd east as far as Florda
ymed South Carolina; in the West it aleo abounds
both in town il country in the warimer parts
of New Mexico, Arizona, and California
Closely allicd relotives of the Mexican hat
ST lhmufhﬂ.-ui the warmter parts of Central
and South America to boyond  Hrasil. - The
peans to which thi=z specied bofongs is repre-
sented in the warmer parts of hath hemiapheres
It extends north in the O1d '\'I."}i:éﬂd o southermn
Furope and alw i fooml in the Philippines.
The plnidance of the Mesican h:tpill;hmﬂnnr
favorable places v abmost ingredible. At Tucs
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son, Arizona, 1 onee smw them, a short tine
tefore dork, dssming from a small window in
the gable of o clhiareh in such nambers that
the half Teht they gave the appearance of
zmoke ponring out of the opmie. A tiftes
they occupy honses in spch mnmbers that their
pre sl a.ml-m_mmﬂli.\zn offensive wior ven-
der the places uninhglntahle. At the town ol
Patdeuarn, fivar the sotthern end of the Mext-
cant table-land, 1 saw two rooms i an oll
gedohe house occupind by as many ol then as
cotild possibly hung from the rough ecilime
The path=r citrerlered] their presence a valiabla
asser, ad e collected aml sold the guano for
more than the rooms would hive brotight m
rents “The bats congregate it even greator mom-
bers i largo caves numeroui are thex in
eprtain caves n Texas that the owner reports
an anmml fncome of abowt Frooo froem the
Erviaee, - " ;

They are very, plomtifal by day in the thin
crovices ahout the roof walls of vaves in
ie celebrated Txtapalapa, or “Hill of the Star,”
lievaml the foating gardens at e City al
Vvsjeo, amd 1 also fomud them livige it many
of the marvelons roms of Mexteo, mcluding
Chichen-Ttea, in Yucatany, Wherever they occur
i nmbers they miay be heard frequently. by
duy shuffling uneasily ohont amd  sqoeaking
shrilly at one gnother,

When they frst come ont miter suiset they
watally fly away: in @ great siremm, pearly. afl
dr the samwe dhrection, as  though mdgrabing.
This course will prohahly be framd lediling to
water, whire they scoop up a deink from the
surtace hefore beginning thele wonderfully er-
ruthe zigzmes throngh the air b porsmd af tn-
T kW

Frism the calder northeen parts of thelr range
they migrate southward 1o milider elimmtio con
ditions or descend fo Tower altindes,  Tn Mex-
fee, where they live up to above 8000 foet alth-
tude, they move down from ome to twa this sl
fect Thetr voung oie 3t a birth, are born
from April to May. ,

It has been clumed thut the Slexncan Lamt
rings bedbomgs to anfest hodses [his i3 e
prue of (his or any other bat.  These animia
have certin =mall parasites, some of which, re-
sernblitgr small Ledbisgs, Hoave grobobly gven
rise to- the Tielked merthimned. par pETanbes
[ive -.qnl;n'_nn the hota )

Within o few vears condfileralile pullicity has
been given to tha suppedel] possihility of qt:ﬂ_zmu
bats to destriy mespuitoes and thus ehminate
malarty frin mfested gress.  One or imore Tt

ouses have heen built at -San -"Lr-ll"-“ltl'-'r_-. Toxas,
I;q'_pr the porpose of asembling bate in large
eririhers, and tuiny. ontenable claitts Tuive hoen
pot 1orth concernmg Wie hetiefit G be Jerived
trocs thelr fervices.  The Mexican bat is the
apeeies which abpwuds above all others at S
Arkembs amad in the prirﬂ:-ru.tl SETiES 'I-'I-'TIF_-rh brae
neciplod the bat hopses near towin Db def-
initely known ikl bais ofien iy miles frome
their romsts when feedng atl e mot concen-
trute on any one kind of nsect  Exsmivation
of tha conitents of the stopachs o Mexiean bats
shows that they feeldl gn beetles and momerots
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pthier feetd, by parely opon mosgunocs, |
have sisibed mpey Mesdcan wwns and villages
i which every bonse was haunied by nombers
of these bats and where maluria was peremmial,
The eviderie spainst these anfnals serving any
wsefnl purpose i ochecking malana i con-

pry AT A Higes, | hat al

t mded here, however, that 3

diious ata iy Rl GBIty ke tpsoct-Geatroy:
ers and shich] e protoctgd.  Among e many
snecies of varstrg hubits whicli exist in the
United States, a few make thein homes about
hotses i pnnoy ing mombers, In place of killing
them 1o ahate the vmimance, it wemhil e better
o exelude theni from boildings by clesing the
entrance wuve prompily after all have lef( i
the evening, and thits by gmiet evictiom cumse
therr to fGod abiding ploces elsewlhers The
destrisction of forests, and the consequent ab-
senoe of the hollow trees where they formerdy
lived, #s mainly responsible for bats am) chime-
ney swifts comimg to hovses for harhor.

THE BIG-EARED DESERT BAT (An-
LI OEOUS arid it= relutives)

( For illuxtealion, dde Mage 965)

The tacvelows varations in droctare of the
cars aml other argans about the leails of insent-
ciating bats gerve rmhubl;. ai mmicropluies by
which the flight of their prey mieye be detecied
and e directon h-rutfrf wilh  HELan YO
certaintr. The beantiful secoracy with which
this hearing mechantam works must ba cvident
pa wiy one wha will take o positiom where he
may have the evening glow of the weilern sky
as o hackerennd for Aights of bats Tt 1 cer-
fain that the sl aod ineective dves thesn
animald pocsess could never locate their pmote

fying game amnd enable them to socure i in
the whirling, zigzig coursies they gmrsne, niten
at a speeid and under a contre which few, il

any, bivds could cival

The prext ears of the Lig-echred deserl hats
Mustrate one frrm of a hoghly developnd hear-
teg apparptis anil give these anmmals a fuimd-
some  and  strikingly  pichirespue  appearance.
This chatacter at ance distingmi=hes them from
othord of their Jomd m the United Staces,

The distribution of thiz gecles oy maindy in
the arlil parte of the Sowthwestern States sl
Mexien, Tt extemln feom western Texas, senth-
ern Colomds, Nevads, sl Oepgon, south o
Ouereturn, on the Mexican tahle-land, and tn
the sotithefn omd of the peninsuln of Lowe
Calitormi.  The vertical destrilitiun  eatenids
feonn sen=level on to at Jeast s.000 feet altrde.

Wy day these desert bats lee an crevices andl
caves o clilfs, in old minmg tanoels, hollows
in trees, smil in shelleved places about the mofs
and walls af bowses, bars, or other bathding=s
Their presence 1t dark hisfing places may #vme-
times bie detected by ocenaional gratitg squeaks,
They appesr to lack swny musks odor which
charactiorires s thany hate. About the 1at of
Eﬂmm cach vear cither ofe orf two ¥OUNg Are

wrm, and for o time these cling to the mather's
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_hmu-._ atid are 1;:1:}1:& ﬁu:rin: her swidt flights

T TR AT T

Lten when cam ':t: ﬂt lesert watertholes, |1
have seen Hn:m coeme 0 just hefore dork to
drink, seooping up water from the surfoee
while in flight, and then cireling hack and forih
aver the dimp groom) at an elevation of & Tew
yards for the capture of some of the indects
common in soch places. At soch times, with
the distant hills manthed with a deepenine
purple’ haze aml the pilaating heat of the day
repluced by the ml'I:rF:I"h mperatyre of approach-
ing night, these bats conld often bit seon sliprply
oitHeee] peminst the rieh arange ﬂ.ﬂ!‘l"ﬂﬁ'ﬁl‘ ok
the departed sun,  Here and’ there i the snll

tr fickered and gigraegied multitoiles of tiny
Tats, like Black Initrerties, amd among them the
oocasinnal big-eared buts om brond: wings ap-
peared huge dooconteast.  Their wing- srokes
Were ahr'.“'t' an] ahorter than theee of t]l-l.-
st llior sjpecies aml wnpelled H'li'l'ﬂ- forwardd in
& awifr, plulmg wovement which gave ieis
evolutions & sweeping grace Légntifol 1o see

In A t several vears ago, during a visit
tn the Indian Schod] ar "I‘uht:_ in the Pamted
Phesert af northern Artzomil, I fonnd these bats
living In eomandprable nombers about the bnilil-
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njgs. Jomt before dnrk they swigrmed oot jind
hogted  aboor the sureounding ofcbands and
small ficlds,  Une ey my <ollector shot
at one as ik Chrched gver o potato: fekd ina small
crehand, - I oowtingesd its (g, cireting  low
amung the nrrrl'u teers an though rmbrt: whm
suelilondy b advoppe] to the proomd {:Lrppﬂqh[.
the lat 1o e wounded, it war cantioasly ap-
preeacchiod amd onvered wiili b hat, when, with-
ottt o stropuelp, 1t }u:uﬂ!!u] ftacll 1o he prhcked
up by the nape. It then becamie evadent that
the hat was anliart from the shot,  The reason
for its sauliden (lescent wis revealed in thie per-
ron of A largs, for mole cricket { S ieanpinfmatics
fararmig ) 'n.'l114:h it was holding firmly it jaws,
Al w0 forpowmsly intent was i m bitiog and
worrying s hescions prey that it pakd not the
alightest attentton 1o its captor. FIMHITJ i1 was
lifted by having fts chest coppressed and died
with its bl -I-I-I-.FF: grip 4 s peey pinleoken,
These hats, Tike li‘w other members of the
tribe in the United Srates, gre fully us Lene-
hietal to - the farmer a= the hest of onr fosoe 1=
cating lards and  desetve coual protection i
placo of the general perdccerion from which
they now suffen

INDEX TO SMALLER MAMMALS OF NORTH AMERICA
TEXT AND ILLUSFRATION PAGES
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THE NATIONAL GEOGRAPHIC
WAR-ZONE MAP

HE MAF of the western theater

I of war appearing in this ssoe of
the NaTioxar Grocuearitie Mags-

minE hlls a long-fele need.  Existing
mips available to the casual student of
the wir's progress have seales and letter-
s’ which preclinde the use of more than
half of the plice names o the war zone.

But it often happens that a little village
o a deore of houses, which has never
attmined to 'the dignity. of mention on the
maps of general circulation, figures more
prominently in the news from the front
than a place of several thousanl poputa-
LT

Therefore the Nationul Geographic So-
aiety decided 1o brmg out-a map in which
practically every name in the bartle aren,
however unimportant, might have its
!lr.'-n_‘l:'. The only maps extant answering
o this demaml are the big official mape
of the French and Belgian Departments
af War, mude in sections and projected
ot o stale of approximately three niles
to the meh,  OF course, to repirodice
them on thar seale would make a map
altogether beyond the compass of con-
venience. [t wouldl caver 3060 square
mches and wonld be too lnrge even for
o wall map, as one studving i woulil
either have to get down on his kiices or
up on 4 ool to rewl it from tep to
st tiomi.

How to condense the informntion of
fore than 27 square feet of mup into
a little more than five square feet withost
destroyimng s legibility was the problem
eoniranting those in charge of 1he under-
tnkmg. As the battle area 5 ooly aloot
a bundred miles wide at the widest, while
the battle line is <ome four andred miles
longr, another problem was so to divide
the Tme mio two sections and so 1o nr-
ritige these sections that 400 miles of
faittle line could T put into a map on a
scaleé of approximately seven miles to the
meh and of comvenient stze

Battle Tines ns of specific dates have
been omitted because the line s always
changing ; the map showing it is out of
date in-a few weeks, Buot by reference

to the mset map the lines in the fall of
1914 and the spring of 198 can be fixe],
By startmg m at Dunkirk dand ander-
scormg. each principal cty along. the
lasttle fine i red—taking "f'pn':t:r, Arris,
Betbune, Amiens, Montdidiér, Novon,
Laon, Rhems, Soissoms, Verdon, Luné
1.-1']1u. Naney, Toul, ete —the getieral trend
of the ine may be followed, 11 the reader
will remember that the news speaks. of
thiis sector and that, corresponding usu-
ally to these prineipal names, little trouhle
will D experienced m locating  places;
For those who want o study the map
i detail, however, an Index his been pre-
patrel

As the sijunred into which the map is
lanl off are ten miles each way, aml
therefore contain one hpndred  square
mile2 of territory, the reader can easily
estimute the terrain lost or word in n.nj.'
grven drive.

In this mup the aim has bien to com-
hine legibility with completeness, amd ex-
cept m one or twa sections, where names
were x0 thick that even with the small
lettering used they could nor a1l be it
i, the render will always find the pluce
he 15 looking for. TFully g5 per cent of
the names mentioned in the duily news
ippeear on this manp

Chie éxcellenee of the map is due to the
patient perseverance of the Society’s chief
cartographer, Mr. Alliert F. Bumstead.
wha meét and overcame many unnsmal
obstacles in the prodoction of a readable
map comtaining & maximom of informa-
twn m a tnimam of space, and to the
unpsual  photegmaphic work  of  Mr.
Charles Miurting chief of the Society's
photographic laboritore.

Those desiring the index ean olitain it
by remitting 25 cents to the National
Geographic Society, 16th and M Streets.
Washmgton, D, .

Addinanal copies of the map can he
obtamned at 55 cents each (including -
dex | and of a special edition, printed on
Imen-back map paper. at $1.50 each (in-
cluding index ). Foreign postipe, 50 cénts,

Additional copies of this May issue, postpaid,
3 cents each in the United States.

QU
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F’E What watch do you carry ?  Huw sccarately
FT'_ does it kevp thme 2 Would you carry the same

watch if yuar bfe depended upon the accaracy
of your wawch

Your Efe actoally does depend upon 'the
sccuracy of the watch carried bythe engineer
who rute veof train, 5o docs hls own life.
And so do the hives of all the travelers.

That s why Official Time ltepection
maintained on 9§ per cent of Ametica’s rail-
roait - mileage and why most of the enghneers,
coudoctors and  trainmen  curry  Hamiltons,

s~ milton artch

“The Rallroad Timekeeper of America”
The watch thar with minterropted safety

and soruracy dines Amenics's trains, which
repeoeent ‘40 per cent of the traimn of the
world, Is the besswuteh for the modern Ameri-
can who valies absalure de qu.l..J.h.l]m ana!
infinite perfeciion in his gl

The man who corries a Hamilton has the
eatisdaction of knowing that he vwns o wutch
by whivh his frpemds will sep thelr watches,
It you dou’s wivn 8 Humilton, you're |osing
e,

There are 32 Hamilvon Muodels 1o choose
fram, They rmuge in siyvle ffom  rupged
utidity to ohjects of extraordinary urrisric beauty,
A lite-time of confinuges service ina life-long
ponsession of churm.

frices, a8 o §r3o.  Movement, 213
(217 in Cansda) and vp.  Sold by all Jewid-

Ing jewelirs everywhere.

Svnd .I':_.fp!p_ll'-l.r M Tie ;j-fﬁ"Fr" e
fii wwry af Hawcies impermary
HAMILTON WATCH COMPANY
4 Depgrameit 34

LANCANTEM PENRAY LV ANRIA

““Maentim the Gesgrpphic—It jdesntifiss you. ™"



~and the Weed Chains
In the Tool Box ##7%e #ime

Another Nasty Skid—Another Smashed-up Car—

i,

Another Call for the Ambulance. | |

Will Motorists never learm to tgke warming from
the experience of others?

A chanless car on a slippery pavement is an oncerfarn car.
Yoo know this a3 well ga we do, and are expecied to be propared
Being prepared doesn't merely mean carrving tire chains i
your tool box—what earthly good can they do there?

When It's Wet or Slippery
Tire Chains Belong On the Tires

Yoy shooida't heahiste & momentin Bauling them out of 1he toal
box at the firal drop of ramm, Use Precagtion as well as

Caution.
You are tn blame i your car-skide. Yoo are responsible if i
awings inte a pe:ll.-.:-.l:riul.'..

For Sofety’s Sake Put Chaine on Your Tires

AMERICAN CHAIN COMPANY, Inc.

Bridgeport Connecticut

InCapadu; Domsinian Chuin Campeny, Limited, Ningere Falls, Oatare
Largest Chain Manufacturers in the World

The l__..'.ﬂ“l.llpr.p Chartn Line=Al Tyvper, All Sizes, Al Finiahen—
From Plembhers” .._"i||:ir|'j Chudn fa Shipr' Anchar Charn

""Menlion the Gengrapliic—Tt {deatHfles yon*®
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H ere is real foundry ventilation—
that sure exit of noxious gases and
smoke, as well as intake of pure an e
which health and efficiency demand. e thes the stde rensilirurs reslaces fumes and

garsey which vise wisudily Ie fhe mumiiar
Frida l_lI Jhis |"-Hl-l dry

J
The upper vents of Fenestra Softd Steel .
W indees, opening ninety degrees, provide an 1rr::5'15;1b|1_11r: uutiut.tur
smoke and gases while the lower vents pour fresh air into the hui_la.I—
ing. Andwith this, Fenestra Windwmos afford perfected fire protecaon {
hesides permitting daylight to foud every inch of floor space. l
(iet the full facts by addressing j

f

H!.‘:trrﬁt Etl.:u:.l F"rmdm;ts Gﬂn't}mny

r10g East Orand Boulevurd, Derort

Fruevtra Cierafers ary desigued and bwill as & part wf Freuextrg Sank,  Deseriptios cdalng W regoedd i
P S SRR e I T B e e e e P ] W A i S

Vi antion the Geographio—Iv identifies son.**



Puffed Rlce I:I:)i"sl-nés for
Lilac Time

About lilac time the demand for Puffed Rice reaches zenith.
Don't miss 1t for a day.

Every dish of berries calls for these crisp, flaky bubbles. With-
out them 1t's hike shortcake minus erust.

Every bow] of milk, at noon or night, needs these airy, toasted
vlobules.  Nothing else has half of their delights.

Just Grain Puffs— Nothing Added

Puffed grams are so flavory, soenticing,  digestible,  Every food cell s exploded.

that they hardly seom like grmn foods. No riceless meals or riceless doy= are
Hur fht‘_'-' fre, called for, So Pufted Rice—iilsg. Corn
Puffed Rice 18 simply whole rice steam- Pufts—can be daily delights.
exploded —puffed to eight tmes normal Let children and grown-ups enpoy them
sive.  Its favor is due to o feurful heat—  pp the [ull,  [t"s the wenal form ol prain
s Himsiness to puffing. food and the form which they prefer.
It means a wholesprain food, casly Lo summer-time serve them imabundance,

Puffed  Corn Puffed
RiEE PLIIH:E Whﬂat |

Each 15¢ Except in Far West

o hention the Geograniic—It dontions you.*'
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A Book On Rust Proofing
for Indushﬂal Executives
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Parker Rust Proof Em‘npan}'

of America
Detroit Michigan L. 5. A.

PARKER PROCESS

RUST PROOFS IRON AND STEEL
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BONDS LEGAL

for

N. Y. State and Massachusetts
Savings Banks

3 Also Suwitable For Trost Funds

:
i
E
i

Fur the convenience of investors we
live commbined in booklet form the offi-
cial lists of Bonds Lepal in New York
and Massachusetts, which will be sent
Ufpon reguest.

Ak for Bondy Legal, 4NN

i
5 The National City
! Company

Mational City Bank Building, New York

Correspondent Offices in 24 Cities
Posias Averpianres
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FREE EOGK ON BIRDS

T AND BIRD HOUSES '
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DODSON BIRD HOUSE
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HARRISON CRANITE COMPANY
200 Fifth Avanues C
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Booklets You
Should Have

VERY investor should have

a copy of oor valaable new

book, “Safety and 6%, tell-

ing how th: Siraus Plan Ims pro-

tected investors forthirtv-six vears

whthout the Joss of a dollar. Write

for it, together with our booklet,

“Acid Tests of Investments in

War Time" and our carrent In-

vestment List, describing sound

first mortgage 67 serial bonds, in

£1,000, $500 and 5100 amounts.
Ask for

Offering No. E-8Bod
SW.STRALUS & CO.

Eatubllshed 1442 fneorporsted

NEW YORK CHICAGD
150 Uroadway Sernwig Hotlding

Tkl Misnangilis Bom Friucies
FRllaslsijibiln Hanpas iy

1§ yenrs withoat losz 10 any investor

Municipal Bonds

ofler wisunlly attractive retitmn, Oor
Etewt |t uffords powide selection of fesied
froe from Federud Tneome Uaxes vielling
L AT
a5 I'I|II_

ta. 6. J.'u'rrultl'liJ.l.u.Iiu-r.:u' =100,
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Government Bonds—All lssues
Fenet for-Daokleer, ** Benfe Ar Said Ay Ogr
Grher” gud YA Namoe af War—iti

Fimaniral Nesdr ™
m [hege X3,

William R (mpton (2.

Covwrnmant nnad Hnmtl—ml Barinds
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Government :

i
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Municipal Bonds :
Jure At This Lime :
Present high interest returns; and =
exceptional opportunities for - =
vestment have resulted from ex- f
tensve government Anancing and 3
will probably cease to extst when =
normal conditions Feturn, E
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MOR the gifts of silver, glass, chinma, linen
for all remembrances priceless in the fond
friendships they recall, the mild pure sale lvory
is peculiarly appropriate. Free from every in-
jurious material, yet able to make dirt vanish 1n
its copious suds without the help of harmiul

-.-.'-;_'-::nl.]l:‘il:];_[ ;|.]|.|.] l'ut‘.-lli:l_:__lr. l'H'H". -'.":lt.l;l}?l !:IL‘.I:.'F-' CAre ol
vitlued iiut';'bhnkn as if it had the power to feel

its user s fondness for them.

[VORY SOAP.. |53 _ 99%7% PURE

Raa |
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| Ho mastér récord shiall be conpidered aa

gt infariory and o2atlsis =n-qd periect mmtil 1%
Oife PEdEfg ANBroYed D3t 8iF = &6 mdibhorizad
repregentiatiye sf Lhe YVicter Campnoiay,

by the ertist.

Every Victor Record
must have the artists

own approval

Our contract demands it

Mot L1r'|§}' IMUSL  ever Victor Record re-
ceive the approval of the Victor Record
mg Laboratory before it 15 listed in the
Victor Record L‘:_-I;I]n;._f. bhut #he artisf siho
makes the record must also be sanshed thar 1
portrays his or her art with absolute fdelity.
When vou play a Victor Record on the Vietrola,
vou can be sure the interpretation vou hear s
exactly as the artist sang or played it—exactly ar Je

or fhe quishes you fo hear if.

a0 trte to life 1 every detaill that Victor Records
have also earned {':F []!I'."'IIJ.'-I'.'l'Ini"- Tiu_' universal and
I':‘[11il1|.~:|;:?~r_iu_' ;ul'p]'urk,li ot the rreat [inial illl_l:_fr:—l‘lu‘
music-loving public.

A There are Vietors and Vierrobis fram £13 Lo 3930, aid any Vietor dealer
will prladly demonstmte them and play your favorite meie for vom.,  Saenges
Viloe Cultnre Records are jnvaloable 1o voeal stsdente —ank 1o beor them

Victor T&Eki.“ Machine _l'._':n:. Egmdun. _T"-l ._ .F LS. A,

|'rr|.|_-||:|r| anmt Nufiire | i Nrreslils = Vi Wackines ae T TT 0]
] il il ir =i i il [ilse il T T T TS M}
vl i sdliick. | 6l b tllEl B o periE=t mepslEcH e

fMew Victor Rocords dempensirated i
sl wlomnleory on the 1ot af #ncd monik
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‘:i::]l | wish, Johnson,” he saad, "that yvou =
pisarance imen wonddn € use the word -
o dleacriin IV oMty It = at th

plensant

What made Johnson laugh—

'
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A elevator-<
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1K 1M

inson tl
Ve T know s e or tsa v fasr name |
s place like mmn st oonisier this [y
eFLy A Imoanent Ill ' [ "4 - L coneroele wall 1
arre]  Hewres,  wire-plass  windos |t
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‘But whiy persisted Ouinn, L

Il wooden floors of his and tha

{ keindling in his shi pIog-room,. VWh

= |
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Well, th T ! daren firm Why, man, 1{ voeu staried a fire 1n hi
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"o try it sowhe thine and see!  Ha-ha-hs-
ha-ha! Take a piece of oily waste and light
it with sour precioss match and throw it
it that room full of Kindluog and see what
haippens |

“In abouy half o minnte vou will have a
cheerful blaze gbout the size of a barrel, but
thege Will be'a bitle elick up near the cefling
and vour nice little fire will be deluged with
a-drenching downpour of riim, the alarm-
bells wall be ringing all over the plant autp-
matically, and the Fire Department will
be cotmng on the run !

"I= that what happened over there when
that crazy little Apstrian—"'

"Yed, " chockled Johnson. “When Simp-
=m started in on Government orders, that
little Austrian conceived it te be his loyal
\ustenin duty to Dburn the' place up,  He
startedd  twoo bvely  fires—and  aptomatic
sprinklers nabbed ith of thetn on the spot.”

“"Yes, | ocan see that Simpson wonld have
to bhave sprinklers in Bis plaot hécause it s
full of fire-hazards.  Dut here in this plant
of mine there isn't 4 Gre-hasard to be
iound: anywhere!”

vgain [obmson lauphed. “I'm afraid viou
conldn’ get a job as an mspector of hre.
risk=.  Yon don’t know a3 fire-hazird when
VOU OS¢ o

“But tell me—just tell me: how can this
reinforced-conerete barilding burn down 2

"It can’t: bot what of it?  Neither can a
stove bum down. But vou ¢an have n
lowvely hot fire in a =tove aml you can have
a lovely hit fire in this concrete grate of
VOMITE,

oy it s called ' o *"Ried™

"To begin with, consider vour neighbors:
This man to the west of you keeps his ol-
tantk elose to the houtdarv-line ; on the north
there's o felow with an old wooden mill :
ot the cast 1s the ratlrosd with its sparks
amf embers and all kinds of cargoes ; actoss
the street i85 a row of tenements with all
ks of tenants, and mbbish in every cellar,

GRINNELL

AUTOMATIC SPRINKLER SYSTEM
The Factory-Asremblod Systom

anch exposure-hazards account for 28 per
cent of all the Bres

*Then eomes friction—Thot bearings, over-
heated belts wm the presence of ol And
vou've got lubricating ot and oily waste,
a fvarite eause of spontaneous combs-
THoR,

Nizk: Rizker, Rigkest

“You've got hot steam-pipes and radiators
apd vou can't be sure that garments or
inflanurable goods will not be placed next
to them.  Ther there's lightning and sparks.
which are responsible for 7 per cent of the
hre-luss in Americd.  Matches and wobacen,
of oonrse.  Censoline and paint.  Defective
o worn-out electric wiring,

"And finally the nnknown causes, which
are more than 25 per cent of them afl,

“There's nothing in this world that will
prevent fires from occtirring, oven i the
best-reéguliited  property,”

"You make it scem rather hopeless,”
fared Ohrinin

“No, not at all. While thére's ng infallible
protection sganst fires slarking, there is
ab=olute protection agamst fires spreading

“You must adopt the réemedy.  With this
e building: vour rite will be about 12
cents, if you put in sprinklers. The average
fire-logs under sprinklers is negligible.”

“They eost too much,” ventured Ouinn

Jolmson Iooked at him shrewdly, “Don't
theorize—get the figures,” he said. “Why,
man, sprinklers will earn money for vou'!
Yon can’t afford o e withouwt them, and
you cant afford to get any but the best

Send for o copy of the Grinnell Exemption
Blanks and let them tell you how mue

sprinklers will wore you in carh each vear.”

Now, Mr. Keader, to get the figures, just

write: to the General Fire Extinguisher
Comnpany, 203 West  Exchange Street,

Providence, R, 1.

""Mention the Geographic—It fdentifiea you**
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"Three Belt—Buymg Baslcs

Leather

Of all beltrng materiails,
leatlher 18 pre-smiient
feig Lidsg weear nnder kard
wuage: br frietanal grip
o pulleyn: oF steoding
ahie =traisy &l sl driveEs
and the slde-plap al
phligrs: for esse of rmo-
prir aed splicings; fos
milnimuom power - boak-
age: for that Hg - wadg Wt
pdiabdlegy, firmmiesa, znd
elasticliy which good
bElilisg must poesesi.

Many plants ask us to specify all their belting,
“Graton & Knight-
This won't commit you to our belts, but

the: plan.
equal.”

Ask for

Tannage

Helving lesther reguites
a spermal tannngs We
tun oeiesty SR Fd=s
a vear lod belting oe=,
giviag yau two gioal ad-
vontagen: ALl our belis
oie ol lagllier &f 1LhE BeEnt
posslble gualiy for helt-
g rogeiremonta. Our
gnormwous stttk of Bides
griables us 1o melainin
a uniErenivy Lhropgfhodt
usir produdt that can be
fRRiLred i nooter way.

Stondardization

Fower tranpmisdion
peedd fal] lnte oot i

ttwely fow elasacn. Faor
pach dgnda thero 18 &
Cirntendie Koight Stanil-
nedized Belt. Thatl thesna
i belvwhich I solertine

ally bulll fer sxaciiy the
flnwn of duty to b= por-
iprmed. It En kepl agrils
forrm, It poys un L= fnake
it stonderd fss guality.
It povs mill-gvwrrinre 1o
puiideds il sisdard for oun

Ty
Brand or

pits boving on the one basic consideration — the
work fto be done.

Write for information aboul Standardizadion

an applied fo HBelting

The Graton & Knight Mig. Company, Worcester, Mass., U. 5. A.

Dk Ienthier tunifaes 4od

Brandhes and distnbators

LEATHER BELTING

Tavacd #y ar for Aedmyp s

HI Ll

=-.;_'-" .':'r-r-'u.r_l'i:m'u.lr. Afan
e =

24 .inch Lparian
Doukle | sather Half
an Mufar .|!:|Ju1! Ml
Finac by Maprds Co,,

<Fal

'— I

GRATON &. KNIGHT

Standardized Series

M ention the Gaograplne

I* litsntifies vor""’



S | This Badge of Hooor to he given
every L. 5. Shipyurd Volunteer

Talk it over with your men

L he outcome: of the war depetids  upon tiesr exparienee las :i‘.'.-..|1.':-.'.—'. they will came
SHIFS] back 1o vou better, fas Wi rj-; ery. Ever
: Bl Verlunresr will receive a || g and a4 certihiate,
When we can Duild ships faster than the f
Tk hiy : showines that |1|;= 1 dome hin bat for Americ
L-HOELE CSan srel tliesry, the suabymariie P : {
will vanpsh—and Amenca’s might will win ¥ ou can perform o geeafer pstnotic service
the AT, to your couatitry than by kelping to bolld shign,
: . Crrmatier tl the ne pr monzy, 15 the need
T|!! | owhy the Ulpvernment s call (o 4n- .I'-:r.rr;i'r:'-'u—tfz.li.ﬂ _I:'L_ _ll_lll"'l i 5 Tty A
redl 250,000 skitled worker for the shipward : H
i S0 urpeiity a0 vital, Will you he
[:l.l_ll. :I“i.lll.:l | i | |_-__I|_ Lis i-_..li . -"T:|||. -'I'I L"Ill.l'..'-- I.lll.l:l.:._ '_-.I -II: |.||F !III-!

—and mlE i over with yoar e

Wall YOLU make som. ertheoe, s that the
1 i"" fiment van g=t Fhd L I" G reen Fequired § For Farther Information Mail This Coopon
Valk it over with your employees; “l"*" the | EDWARD N, HURLEY, Ghairman '
freat ||'-'l'-| Ta ELier, arul 3F sone B Thetn wisdl I L Ship ||||-|q- 'ELr'."rl'I L B ||.|||1:|,|r it IR |
o il i the United States Shipyard Volun- ' s ST g e ey ‘
||'|'-' p TEKE It ClsY for tham (o -IL'_li tha I‘ Edirmeal '..'_|.|::Ir." . 1
Liovertiiment, » |

T hey will be paid ,_n.- d wapes, milline ar= Ve . }
‘l'-ll':-; ||:|I| by Hhie o r|||||: b give them | I

o] Tiainias g they 1.‘-|Il-!- rk at trades for which ekl LU L L T P LU LG LU LY

U. S. Shlpyﬂrd Volunteers

Tl T T ol i -

Whis [ILE& -|.|.'|:|:|Lr| IJIJLt'cS to the W inming of thie War by the '
AMERICAN TELEFHONE U-JIJ TELEGEAPH COMFPANTY |

Lr e '| i \ | : i :
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Shelltex

Shur-on

EYEGLASSES AND SPECTACLES
OU'LL find that

many of your frends
wear Shelltex Shur-ons
Why{ Because they find
them gow s P I'EIIIL*, ClLitk=
Fortable and centomical.
Try them yoursell, and
pruve i

The e [made onky
by Kirstein) besr the
e Slpie-omy o Shell.
tex T the bridge, Al
vour desler™

E. KIERSTEIN SONS CO.

249 Nivlrew Biwed, Teahieetrr, 5. %

Eriliss af ¥ida==d ooy T ieif SEErem
Ereg i b b ame etidalah Kinpd diked T

JUDD & DETWEILER, Inc.
Master Printers
420-422 Eleventh Street N.W,
WASHINGTON, D. C.

L

Does your heating
guaranty say any-
thing about economy?

There is 20 little differenee in “efficiency”
bofween the stamlard makes of heatng
spparatus that-your contractor-will Tredly

euarantes any of them—if s large
envough.

But why the oversize? Stmply hecaus
your eontractor g to play safe if |
wantsto Tulill his guarnntee. He knows
that there will be a $tepdy leakuge of
cold air inte amd a correspondmig Teak-
sre of heated air onf of your hailding
ihe whale winter theomehi 3 #o0 e & com
pelled to make it oversize to medt thess
cand iiont. Yo pay for the ovirsuee in
oxcessive and weneeessary Tuel billa

To make your healing apparates el
cfhcnt—to pot Vil l'l:'..'L'l".'.'-! iy OO
fort aml warmth from FyORT coal pile—
ettt every door and ‘window with

MONARCH

Metal Weather Strips
and stop the leaks

Let winter= biast blow over amil arium.
bttt theough; your hoose. et our
eetiitiiste wont, Lot oor Heensce shidw
vott why Monarch strips are the only
weather strips that can be applied to new
or old Wudldines with the certainty that
vour building will be “weather-prooi™
despite any after-changes due to shrink.
age, swelling, or s iy,
Send for oo hoole, "Fyalatisns of the

Window,” [t shows how yon dasm tura
a nirady lies into n fjve profit

4100 Forest Park Boolevard

S Lawis, Me.

voMention ‘he Ceographic—It identifles you.'
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Coodrich Silvertown Uords have  rlsen
o otre mastery of mavel o the air

FEI ROM mastery of rood travel on n_-mil.

i Il:r.l'.lu.l.'
-

War- |"l'| £ fILE '..""..|| 'l;.l..|:l.|. ipred with '-['L"l..ln.-l]
tied of the spimal-wmpped, cablecorgd e
‘u.f'. the patent- -pEHECE wed body fovmd only
in. Silvertowns, the tires trade marked with
The Red-Double:Piamond,

Actual war service unfolded the morchless
superiority of cablecord for seroplane tines.

-
=
1
-
-
™
-
-
-
&

u
T wmrrrpEiEsE R

To absorb shock without damage 1o dell
cate mechandsm of their peroplones, avistors
foumnd they must hove tres of moaximum
restlience, combined with gitar streneth. On
nccount of ity sturdy cablecord dire bady,
oniy the Silvertown rype has auch strength

By the same token, BILVERTOWN CORD
TIRES glve the acme of comfore and tire ser
vice on the road. It s o sure service, proved
aloae with the service of BLACK SAFETS
TREADS, in rhe nationwide, 4178, 744 mile
road tests of Goodrich Test Car Fleets,

e TR EEEE

TET LG ETANEC
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POCOND MOIVEL THATUL MODEL

Get a Cozy, Picturesque Bossert House

LT #t up in s+ DUF lavorite vacation apot—on the shore of a lake, in the words —nnywhere!

Enjoy all the ploanure of curdoor life without any of ity discomfortal Be independent of the
EJIE EXDFETas o |I'-'1I||J: it summer resortal It 18 0 senaible war-time eConomYy that will save e §
for you and add to vour pleasure every summer [or years to come. Figure the cost of seveml
surnmers for your family st even the most moderie hotel or boarding.house mtas!  Contrast this
with the low cost of n Bossert House—a aommer home that you ol awn.

IFIS A MOST SIMPLE MATTER T PUT UP

Bossert Houses

n_i BILE Eikly l'.ll'l = Mo & | ]lIJI:Ir e Enlal) Ell.hlil ‘—.l kit roChiiama, alimacis T 2 bk ik Hll.i. mrrn =rithi hearbwEee
|'_|=I!'d | g it ohin L |l|lllrl|1|' I"ﬂﬂ paTi
st Houses can e sedd et their b cost bocsuse uf ouy standardiced methed of manudsutoring el ponhess of

mmtrrisls in tremendngs guentiees. Y i wd e g Ler lieicedin ol 1he smvings #Heeterd |
Yoy ine e risk whntever in baying a Bossert Hous=,  Welnsinr ug=m exory purchianer being abaalsiely satinfied

Sew the cormgilete fing of architecturally beautifol Bossert Hooses af a wide range fn prices.  Send
I8c today For harfenme cafolog containing ilflvstrations, descripfions, and camplele information.

All details of Boseert construction are fully covered by U, 5. patenta
LOUILS BOSSERT & SONS, Inc. .. 1313 Grand Street, Brooklyn, N.Y.

T RLED =

ketlye fiuie s prvare “Boautiaf Hireh J&rikrum"df hhucﬁnné'
brdHl b i vovinen ' i!l - R

“I much prefer a o
powder, and am
convinced that it is
the most eflicient
form of dentifrice”

“Our Huuse

HE. moat interestinh dizcession tha con come wp fn ihe
timily expale ta abaer “our honse,” ss Bt will loack whes
tuudy for oocsipency. Ad Heportunt purt of the plin
k2 the tnterior trim—that e wf the he vise Yok bvs wineh
hl- pelid wosdwork, wid wetieersd doors and weall pinels

THE E_K?GEH TOOTH POWDER [ "B I““Iﬁtﬂ:]". ia W calution of vhae intetior trim srob

forrs—Tha sty l-l:'llllu'.l'lu doe toeloxe hrain silmlbis of
Kmiot varety of finiskoa :n..'lu.J:lm'a wlijie epamel Honl mur-
proof—seonamical—bireh ia o unirerat favorite with ivme
tmllders—Y on'll ooy pa, 00—

A package, sufficient for ane week's
§ tisal, and uthonmtive ookl relling

W by & Touth Powder bs Better Than , FREFE gu_‘Fﬂlr'f-'_r-'ﬂ'-'l-'{s-J:!-iﬂ enoidhi 1o shaw
a Paste, ™ will b sent dree on requst, Birels Boik Semr fres. YOU shosid KNOW
; et bireh bofime YOU Build,. Write s
“Your 32 Teeth are 32 Reasony” NORTHERN HEMLOCK AND HARDWOOD
HtﬂESSL‘IH L ROBBINS. %1 Fulton S, . NewYork | MANUFACTURERS' ASSOCIATION
Insorparatiod 214 F, L A. BUILDING OSHKOSH, WISCONSIN

“Mention tha Geographie—It identifles you. '
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lerce-Arrow

Look at this matter of buving a
car as you would at any other -
vestment.,  Its wisdom depends,
not upon the amount of monev
'*-.FH'HI_, hlli’ L1 Hlt' _--;nut1{Jrn-m-. ||1L'

the investment.,

THE PIERCE-ARROW MOTOH CAR OCO.
BUFFALD, K. Y.
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SETH THOMAS
CLOCKS

The FEMOROKE Tﬁt’ F ‘r}-'_f.aj' Sfﬂ{f YEEF#E:H’ CJ’HE.%

Muhogany cake with four

nred oo lepdr Lk iy red Hl_.i" M

dial, . i 3

dial ton ipelies ful] an as Made In 1813
Filtpen -day pendoulsim

movement. siriking ko Ul of {he soverest {ests of time, Sett Thomas Clocks have
t'-lﬁfm';f.'::r’;:’lsglﬂsf et omerged with an enviable record for honest, accurate, faithful
: performiones.  The very nume, Seth Thomas, symbols today
the epirit of dopendable time-keeping service. The quiet
afficiency of Seth "Thomas movements is in harmony with th

fignity wnd artistry of the casings,

Yoirr el r wlll e pleoewed fo S oF pracues Seoe o B PEMBERTIN L,
| pichisted here, oF gap af hé affveF plocics §Tustnedng iy sedd el Syhodg.

SETH THOMAS CLOCK COMPANY, NEW YORK
= R —

[ — — m———
RECOMMENDATION FOR MEMBERSHIP

i s

| National Geographic Sociery
The Membership Fee Includes Subscription lo the National Greapraphic Marazine

PUES: Al mmashasvhip in UL 5, 3100 unnusl membesahip aluced, 33 00: Camada. 5250 | lile memberski
3, Flease maks remsitannes payabie o Naticoa] Cenprapher Secinry, and i mt 2 disunes semn by N, Y. drabl
prrebn] nr rapress ordss .

PVease detach smd iV m blank beloavw and semd b (e Sworetary

o f

To the Secrelary, Natfonal Gmgr.r.’rp.;:n: Soviely,
Mtddernd K A Sirpais r"l-'urlhm:.l

WV ashington, [, C.:

[ I' Fr e

v ‘Jr-lfl.{.l'f is

for membership in the Spciefy.

*"Montion the Geographic—It jdemtifies yom. "



Why the Franklin Car Delivers
Service Without Waste

HERE =wags a time when peace

bl

and plenty fostered o 7 hang-
the-expeme’” attitude én the part of
the automobile owner. [That time
has gone.

The natiunal need of copnomy
has Broueht the whole motor car
proposition siuarely down to 'y busis
aofr Service withoutr VY aste,

With the Franklin Car, rthis
siandird of Foonomy s not 8 new
phrase, lugeed in to mect the de=
matids of the tmes.

From the beganming, the Frank-
lis his held to the truth that heavy
weizght in a motor car 15 howind to
mean heavy expense to ron it— thar
necdless wweceid dirriliy results in
needless warte. And today the car
that ig too heavy for o man’s needs,
i recopnreed @ making unnecessary
demands on the Nation® s resources,

Far sixteen years, the Franklin
haw been butlt on the principles of
Seientific Light Weight, Direct Adr-
Coolitig. and  Flexible Construction,
For sixtern yvars, the Franklin has
hoen piling up remuirkable economy
records s |1-I‘1~|."Il'i1-r!' ]'J-Il'luf of the coc-
rectness of those principles,

Franklin officiency has afieys
been a recognized foct; the exacting
nature of the times has umply ex-
tended that recopminion.

For the averape motorist no
loneer has o mere academic interest
m pasoline economy.  He'r huntg
far i, Nolonger is he satished with
five, oreven six thousand miles, to
the set of tires.  He' s aking for mare,

In sharp contrast to clenw ol
fconomy—to mee ussurinces—he
finds the strongly supported _fan of
Franklin ooty perfarmomee

20 Miles to thegalhon of gamnline—
instea] of 10; 10,000 Miles to the

pet of tires—motemd of 3,000, A
high re«le value—inste] af o =
wale price.

And he mwmeviaably develops a
new sndard of motonng. He will
never aren tolerate the wastange of
an ineffhicient car.

For it is not unusual to own o
fing cur; nor even uwnusual o own
an econonmical cur; but to own a car
that Is both fine asd economical, i
so unusual thar it i possible in only
o gutomoble

FRANKLIN AUTOMOBILE COMPANY, SYRACUSE, X, Y.




El 1 N g T B PR i R T HEEE i g i - SEIRY Yam & INLA
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‘This 1s not, Switzerland but the
Pacific Northwest,

Oregon
Washington and
British Columbia

' QLR
INTERNATIONAL

Climb T

on its forty Evfrprsen GMimies, saillBlits _

land seas. motdr on its" IS0 miles @8Ceme highways; anl
leam somet : 1€ 1w it al and win-the-wae |
activities, nv o

.'.F- |I*I I 1" "rl.l
In the nﬂd’i‘ﬁeﬂesb'{i:tﬂﬂf-ms e
Wiite for Free dlustratod Booklel to afty Chamber of Commerer, Bonrdief -
Trade or Commierdial Club in the Pacific w or the Tourial De.
partment, Parliament Buildings. Vietonn, B, C.; Capilol Busildings, Salem,
Oregon, or Olyempia, Wash., or the oflice ol the E:.ﬂ-.uiiwna-:rﬂnrr.
Herberl Cuthbert, Pacific Northwest Tourist Association,
1217-1018 L. C. Srath Building, Seattle, Wash,
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Price
S15.50

Frotires

27. X 4%

2¢ Kodak Jr.

The pictures are of the plessing panel shape, giving the high,
naurrow proportions that are so well suited to portraits—and when the
camiern is held horizontally, for landsenpes and the like, it gives a long,
narrow picture that is almost panoramie in effect.

And this ]"H:I-I.'-. [ T YW '|:||r|;||r-|- makes IH:l'-'-iIl,!JL" n thio, siim camera that fits the pockol—
a tletail that s often important, and always convenicent,

The 29 Jr. loads for 10 exposures, i« fully equipped for hand or tripod work:  Fur
snap-shots the sholler hns speeds of 1-25, 1-50 unl 1=100 of a second, and it has, of course,
the usnal ““time exporure’” relenses,  Well made amd well finished in every detail—mulo-
graphie, of course,  All folding Kodaks now provide for sutographieally dating and titling
each negative st the Tt of exposure.

Thie lenses are the best of their respective types, are ml-u[ln.-:l. b thin particular camuerm
arud ench one is indictduwally feted,

THE FRICE

e 8¢ Aptngraphie Rodaks Jr. with menisens achrammdbe iy ’ . , , . EL§ zo
1., with I‘I.Ilp-ll.lll HRewtiliiear lens . ; : : - ; . : : ki :.n
Ldip., with Eodnk Anestlpinat .57 lens . a . ; ; . : - I3

Al L1oNF |rh'|.'.ll'.l'rr |

FASTMAN RKODAK CO.. Rocursren, N. Y., The Kodal City,

sMention the Geograplie—It (lentifies yon. 't
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Llake School for Bops

LAKEWOOD NEW _I:]'.Fl'.‘a'l' Y |
Summer Session (June--October)

A small home schoal where your son will
roceivie the maximum  of individual instruc-
tion.  WWonderful climate for growing boy
hMilitary “T'raining, Horveback Riding, Land
and Water Sports, with Careful, Compe-
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Descriptive Text by Edward W,

Melson, America’s Foremoat Au-
thonty on Animals

127 Paintings of the Mammals of
North America in Full Colars by
|‘ Lowis Agassis Fiuertes

| 30 Reproductions of Ammal Tracks
| Drawn by Ernest Thompaon Seton

| A Series of Deawings of American
|| Prehistoric Mammals by Charles
R. Knight

| 322 Black and White Pictures from
Unusual Photographs of American N5 : VEpITCE
Wild Life i - Al

| Wild Animals of North America

Intimate Studies of the Big and Little Citizens of the Animal Kingdom

ior

Baound ks Rayal Buchrass of lidwmp Kliaki
| nr 5 | i pradpaid b
L. 5., 83.00 '
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N:lt.é a;ghtﬂ the Sea DENBY

MOTOR TRUCKS
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Caﬁada Steamship Lines

This name
American

Bankers
Association

makes “A.B.A." Cheques |
recognized theworldover §!
s the safest form of
“travel money.”

They are everywhere
known to b= as good as
gold, becaunse they beor
the approval of an Association composed of 17,000 of the stroogest |
American banks. Hotels, railroad and steamship companies and the ' 4
best merchants accept  A.B.A." Cheques readily, and 50,000 banl:s cash
them. Ideal funds for persons going into setrvics ahroad,

The ooly identifcation nesdod I the cogmeelphatare of the ownee v the prranpeoe of tha
persan gocepeing an A B A" Chegue,

Lt them al ¥ our hﬂnhrl'l' wirite Bunkers T rurt Coer a1y, Miw York It booklirt am? [ndormutinn
on tor whars thiey mavy b obisinad in viour wickndie,

“A.B.A.” s Cheques

‘*Meontiom 1he Geograpldc-—It identif
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Times the War Ships of Uncle Sam and Britain,

Dreatint}ughtﬂ of war guarn:l:mg the gateways of nations; destruyers
*I.ri.gifa.nﬂ_\-' rnaming the seas in quest of their hidden prey; ocean levia-
thans that CAITY their Passengers ﬁa.feij.r from shore to shore when peace
reigns — these are guided in their activities by Waltham Chronometers.

No greater faith was ever shown in the
precision of a timepiece than when the war
governments of the United States, England
and Canada placed their orders at Waltham.
Faith based on tests which proved the

relinbility and precision of the Waltham
Chronometer,

Waltham, the oniy watch factory in I‘1‘.|l:
world l:'.quipp:d to make Chronometers, is
also supplying other imepicceos for war
work. Br:f_'i-: ocks, comparing watches, air-

lana cln:nzf-:-.a, wrist Wﬂtchuﬁf all made at
E"ﬂhhﬂm a..re dl:rm;_r ﬂ'u:ur bat in E‘I-l,".t]:l-]l'.tﬁ the
Allies g-l::l ‘over the [nr} " to victory.

Visit the jeweler whose reputation stands
highest for quality. Ask him to show you
some of Ihe"-l'- ‘altham models—for example.
the Riverside. Here is'a watch you will be
proud to give or to own. Moderate in price,
and made in five sizes—three for men and
two for women.

The Riverside symbalizes that lolty ideal of
fine watchmakine which has led the horo-
lagical experts of the greatest nations to
choose Waltham in prc':t:n:: o any other
watch made in America—in preference
also to the hnest tmepieces of Switzerland,

E.'I'.I.Hiﬂ'll-d orT F‘TE nce,

WALTHAM

THE WORLD'S WATCH

OVER TIME

“"“Mootion the Geographic—ITt Identifies you*?



The Best Dish in the




The Thrifty Shaving Stick

When you buy a shaving stick see how much
o p you are gﬂtting. and wi‘l:l‘.htt' you can use
all of it.

The most economical form of shaving soap s
the stick—we make Shaving Stick, Powder, and
Cream, so0 we are in a pm-'i!il:rn to giw: this

disnterest ﬂd advice.

The "Handy Grip" is the thrifty stick that gives o
plentiful, softening lather, using up but little soap.

No waste in Colgste's—you can unscrew the last
half inch and stick it on s new stick, as illustrated.

Cull::n'te & Co. New York

The Soap unscrews-
you can use it all

L
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