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CHAPIER I
INTL.CDUCTION AND STATZMENT OF THE PROSLIN
I. INTRODUCTICY

The state of Washington 1s topozraphlically and ecole-
ozically diverse, The western part of the state, the Olymzie
Peninsula, %s characterized by snow-covered mountains and
by &encse forests of cedar, fir and spruce. The eastern
port of the state is much dryer. Thils region, much of
whlch lies in the rain shadow of the Cagscade Mountain
Ronze, 19 an area of little rainfall and has, a8 its prl-
mary vegetation, antelone brush, sagcbruzh and grasces,.

In Xittitas County, which lies in the zcogrephical
centey of the state, there is a morging of the conilerous
forests of the Cascade Mountaina with the dry grascland
cens. In places, dasciduous growtha of alder, popiar and

cttenwood iInterminzle with cultivated land and follow th
streaus into the mountalns, It 1s evident that Kittite
Courily has a large vardety of habltats in which anl
may live.
Very fow taxoncric and ecclogleal studics have boean

2.

onz in the central portion of the state. In 1648, Walter
. Dalguest publichced "The Mammals of Vastinzton™ (8).
This volure is based on workk done by Dalguest betwoen the

voaras 1936 and 1942 and lacks aspeeific ecolomfical and



distributional information about many mamnals in the state.
™o genera which received 1little study by Dalquest are

Loruruc and Mierotus. Except for Mierobuz montarmg,

Dalquest's data for the genus Microtus in Kittitas County
is based on specimens he did not obsérve or collect.

The only other gencral work relating to the rmammals
of centrgl Vashington was by Ernest S. Booth of Walla
il2lla College. In 1941 Mr, Pooth published "A Pield Key
to the Mammals of Washington™ (5). This book lacks specilic
ecolozical and distributional information concerning mommzlso
in central Washington.

Shorter papers invelving only one species or genus
in Washington have bteen published, but they usually deal
with mammals from the eastern or western portion of the
stete. Some examples ares Couch's "Storing Habits of

Mlerotus tovmserndii®™ (7), a specles which i3 found only

on the west side of the Cascade Mountaing; and Dice's
"The Marmmals of Southeastern Washington®- (9). The only
publication I have been able to locate which deals speci-
fically with the taxonony and ecolozy of speecles found in
central Washinzgton is by Earl J. Larrison., In 1644

Y., Lovplseon rade a study of the marmals and birds of

Ucper Grand Coulee Washington (15).



Cececaslonally nmarmalogists collected specimens as
they traveled through central Washington. Information
ovived from these eollectlions appears in works of naticnal

gcope (1).
II, STATEMENT OF THE PRODLEM

It is the purpozc cf this study to determine the
taxcnomy, distribution, and ecology of four copecles of
the genug Micrctus and cne cpeeies of the genuc Lasurug
found In Kittitas County. The sapeciles of lMicrotus ave:

lerotus mentanus, Montane Volej lMiecrctus ore~oni,
p ] »

Creeping Vole; Mierotus lonzicaudus, Lonz-~tallced Vole and

Microtus rilchardoonl, Water Vole. The speclec of Laoruruz

s Lo~oumag curtatuz, Sagebrush Vole,
oy

TN




CHAPTER II
DISCUSSION OF MICROTINEG RODINTS

The famlly Cricetldae iIs divisible into five sub-
famillies of which two, the Cricetinse and the Microtinso,
arce found in North America. The members of the subfamily
Microtlinae include the heather voles, meadow voles, bog
voles, lermings and muskrats, The microtine rodents all
possess stout bodies with short legs and ruzzels, Thelr
tails are usually short, never being longer than the body
length.

The subfamily Microtinae exhlbits remarkable ecolog-

ical diversity. The muskrat (Ondatra zibethica) lives in

an aquatic habitat, the sagebrush vole (Lasurus curtatus)

prefers dry grassland, and the other species, such as the

redbacked voles (Clethrionomys sp.), are found in dense

forested areas. All of the members of this group are
terrestrial, are burroweras and are herblvores,

Hall and Kelson (12:710-65) 1list nine genera of the
subfamily Mlerotinae in North America. Six of these genera
are found in the state of Washington and five are in Kittitas
County. Those genera which are found in the state ares

Mierotus, Lasurus, Cr-datra, Phenacomys, Clethrionomvs

and S mantomvs. All except Synaptomys are found in

Kittitas County.
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Synaptomys 1s readily separated from other members of

the subfamily Microtinae by the fact that the lower incilsors
tirminite lingualy to the molars, Incisors of the othor
merbers of the subfamily terminate on the lablal side of

the molaras (12:710). Ondétra may be distinguished by its
large size and vertically flattened tall, Clethrioncnvs

and Phenacomys may be distinguished from other small members

of the subfamily Microtlinae by their rooted cheek teeth,

other members have rootless cheek teeth, Clethriononmys

characteristically have a reddish dorsal stripe which

Phenacomys lacks., The hablitat of Clethrionomvs and Phen=

acomvys 1s the humid coast belt of Washington and the spruce-
fir zones of upper elevations. Ingles (13:245) states that

henacomys may lead an arboreal exlstence; its nest being

as ruch as one hundred feet off the ground, out on the

bouzhh of & fir tree. The habltat of larurvs 1s dry grasse
land. Lagurus may be 1dentified by its buffy brown cclor
vhich is much lighter than that exhibited by other genera.
In Kittitas County it is the only genus which is lemning-
like in body structure, with a tail generally only as long
as the hind foot. The genus }Mlerotus is a difficult group
to identify, but generally is darker in color than the other
small members of the subfamily Microtinae., The color is

usually sepila, with a tinge of yellow,
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Sydney Anderson (1:485) states "In terms of geological
tire, microtine rodents are a modern group." Anderson
(1:485) zoes on to say, "The living specles of Microtus
have, 80 far as the evidence shows, evolved in the Pleisto-
cene and possibly relatively late in the Pleistocene," Ac-
cording to Dalquest (3358), during the Pleistocene ice
advances great animal emigrations occurred, Southward moving
forms, including the microtine rodents, found refuge in the
Cascade Mountalns of VWachington and Oregon, but there was
11ttlc or no subspecific variation occurring, Dalquoest
(8:68) states, "Whereas it 1s probable that a few of the
spccles now occurring in Vashington evolved there, most are
irmigrants from other areas.” In relation to the genus
Miecrotus it 1s suggested that M. montanus invaded the
fastern Cascades from the Blue Mountaln regicn during the
tire of the Wisconsin ilce, M. cregoni extended 1ts range

north after the retreat of the Vashon 1ice, M. richardsoni,

is thousht to have emigrated southward into the Cascades
during Wileconsin time, Lagurus is precuned to have remained
in the sarme general arca that it now occuples durding the

time of the ice advances., Members of the genus Clethrioncmys

are thought to have emigrated firom the Blue lMountains of
Lastern Washington and from the Czecade Range in Oregon

norchwaxd, It 1s possible however, that Clethrioncnys




vag prescnt during Pre<Vashon time. Ih2naccoys probably

i~vaded the Washington Cascades from the aorth, Sywmavtomys

borealis, an arcetic specles,; was pushed scuthviard into
vazhington by the Vashon-Uiscoasin ice flow, and is now

retrcating northuward, During Vashon time a new race of

‘

Cndatr

1

zlbethica davelcred, and after Vashon ¢ine this

race quickly disvrivuted itself throughout the state
(7:89-104).
The mlerotine rodents, ag a group, are very guccesgsiul

and occupry many ecolozlcal ané geozraphical arcas. Az aa

@
ja
O
Q
*
»
A
H]

herbvivorus group they do not appear Lo be very s
in the type of vegetation they feed on, grasses and scedy

providing the bulk ¢f the diet for most genera, IDCALCo VI,

however, prefers to fesd on the nsedles of the fir Urecs in
whieh he 1ives (13:248),

The reproduction capacity of the subfomlly Mizrolingo

)

3 quite higan., I one congidczs the voles; the femules of
eny one gpecles preduce ad nany &8 eizht gounp ner 1itter,
Cookrnzn (0:88) states that the typlcal breeding seascen is

frow February through October, and the zeatation period

@

aveoraoee twenty-cne doys. One femszle, then, could proluze
as rony asg szventy-two voles per breeding zcagon, Tnhz young
feneles of the year are cagable of reproduction at the end

of 3ix weeks, thereby increasing the population in a gcometric

ratio, rather than an arlthmetic one, Cockrmum (6:137) states
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that one million individuals could result from one breeding
peir of Microtus In a years time 1f the sex ratio of the
young 1g one to one, . .

FPortunately condlitliona ane not always idecal for repro-
duction, or the economlc danage sustained by the farmer
rould be severe., In the Hurboldt Valley, Nevada, in one
haying season, members of the mcadow voles destroyed one-
half of the hay ¢rop. The loss was estlmated at 250,000
dollzra (2:204), Balley (2:20%) stated that, at one vole
per acre, which is the lowesst possible population estimate
at any time of year, 1f each vole consumed ong ocunce c¢f hay
or zrass every twenty-rfour hours over a 40,000 acre tract,

they would consume 220 tens of hay In one yezr. Clethriononys

arnd Phenacomys do not appear to be economically important,

Taey mey, however, do damage to seedliny trecs 1f other
sultable forace is not available,

Microtine rodents, like other mammals, exhibit
fiuctuvations of pepulations., Of tihe genera found In
Kittitas County, Mlerchus and Lamurus are azparently the
nost susceptible to varying populationsz (18:135-155;
15:58=47), In a study by Johmson and Vesley (15:h42-47),

cad fn one by Miller and Drake (18:135-155), 1t wos found

vzt Lacurus curta’us and Mlerotus montanus carry fleas

(alarcus telchinum) which are vectors of plasue., It 1s




sugsested that the populations of ¥lerctus and lacrumrm's are

reriodically deecimated by this dlccaze, In discussioﬁ with
sore ranchers in Kittites County, I learned that four yoars
azo voles were found in abundance arcund their hay stacks,
The followlng year, howcver, it was rarc to find one zround
the hay stacks or bales, indicating & sharp drop in the
totai population, I have been told that thls year, voles
ere again commenly sighted around the hzy stacks and beales,
Cenoting a population of voles as abundant as four years
ago. Little 1is knp%n concerning population fluctuations

of Clethriononys or Phonacenys., If studies have been

done on this subject, I am waware oi theoem,



CHAPTER IIX
AREA DESCRIPTION AND METHODS CF STUDY
I, METHODS OF STUDY

Since voles arc dlifficult to observe, they nmust be
trapped so that pcsitive identification can be made,

Muszum Speelal traps weore used In obtaining speclmens,
Bylt commonly consisted of peanut butter mlixed with rolled
oats. Occagionally, becon »ind, ham, cheese and bread were
used as balt, No appreciable difference was noted in the
number of anizals trapped by varying the balt, Durlng the
trapping period it was noted on many occasicns that liicrotus
or lLasurus would not be taken unless the trap was placed in
a runway. After this was observed, unvalted traps were
rlaced directliy in the runwayé and vicre as efTeccive in
capturing animals as those traps with bait., Jameson (1%:
125-51) used this mathod of trabping In his 3tudy on the
pralric volc.

Trzps were set every five paces, or in Iuiviays.

t:
&

Ceualliy forty traps we set each night in any one arca,

however, as many a3 onc uunared or ag fow as tién were ceb
dvring the tropping periocd. The Crapping period was fron
to Luzust 1, 1964, The tobal munbor of

-

. 2 ain b - WU A R T e S R 42 P i it
rup nights during this tire was 4,139, The perceant of

elfoctivoness of trapping in taking apeclces desired was
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2,1%. See appendix A for a map i1llustrating trapping
localities in Kittitas County, and appendix B for addi-
tional data relative to trapping.

Most specimens tzken wers preserved as study skins
and were deposited in the mammal collection at Central
Vashington State College, Skulls weye bolled in hydrogen
peroxlde and water to soften the flesh, which was then ree-
moved by carefully pilcking it away with forceps., Skulls
were then dried and marked with an identifying number

and were placed In a serew cap vial for storage.
II, AREA DESCRIPTION

The topography of Kit titas County 1s varied, In
relavion to the state, {ittitas County lles 1n the central
portion, In the arid castern portion of the county, in
the reglon of the Columbis river, there are rolling hills
of zgrasalands. Typical plants in this area aret Artenlsia

tridentata (Sagebrush), Purshia tridentata (fLntelopebrush),

Azrcpyron spileatun (Bunch grass) and Bromus testorum (Cheat

cras8)e Ahe altitude varies from 1,000 feet at the Colusbia
River to 3,000 fect in the surrounding hills, Cliimcteley-
ical data from Trinidad, in Grant County, less than five
miles from the Kittitas County line, indicuates an areca

characterized by extreme temperatures and low rainfall.
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The temperatures reach a maximum of 113°F, in the swmer
and a ninimum of -16°F., in the winter, and the rainfall
ig less than elght inches per year (20:1171).

The Kittitas Valley, in the central portion of the
couity, has an altitude of about 1,600 feet. The valley
lies in the foothllls to fhe east of the Cascade Hountains
and is surrounded by hills ranging from 3,000 to 6,500
feet in elevaticn., The valley 18 alsc In the fringe arca
of large Ponderosa rine forests, Ixemples of the vezetation
In thils areca include those mentioned for the eaztern portion

of the county and: Populas trichccarva (Black Cotitoawood),

Sallx sp. (Willows), Syuphoricarpos alibus (Snowberry),

Populas tremuloicdes (Aspen) and Avelanchicr florida (Zervice

Berry)., Kittitas Valley is irrigated and snow melt from the
high country keeps the Yakima River and other smaller streams
flowing throughout the yeur to provide lrrization water to
the valley. The extrenme temperatures range from a waximwn
of 1i0°F, in the swmer to a mininws of <31°F, in the
winler (20:1171). Precipitaticn averages less than ten
inches per year (£0:1171).

westuzird from the centrally located ticas Valley,
o 1inds Pondercsa Pine forests aand large stands of liemlock,
Spiuce, Geand Fir, Sub-ilnine Fir, and White Pine. 7This is

the mouncalnous grea of weatern Kittitas County, In the
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Cascade Mountain range. Elevations in this areca range from
3,000 to 7,CCC feet, Temperatures frcm Lake Keechclus, which
13 in the western porticn of the county, range from a maxirua
of 102°F, in the summer to a miniwum of -20°F. in the winter.
Average annual precipitation 1g gbout thirty-{ive inches at
Lzke Cle Elum, to sixty-five inches per year at Lake Keechelus

(20:1171).



CHAPTER IV
SPECIES ACCOUNTS

In the specles accounts which follow, I have listed
the goneral distribution, type locality and synonomy from
Miller and Kellomg (17:581-612)., The deseriptions of
species and their distribution in Kittitas County are from
my own collections and observations, All measurements are
in nillimeters and grams, The most useful reference in
identification of specimens was Hall and Kelson's, "The
Marmmals of North America”™ (12:722-54), Other references
which proved to be helpful in 1ldentiflcation of specimens
were Blair et. al., (4#:720-25), Inzles (13:32%1-52) and
Anderson (1:415-511)., The chromatic hexazon in Paimer
(19:4-5) was used as a reference for color,

The specles accounts deal wlth four species of the

zenus Microtus which are: Microtus montanus, Microtua

orevonl, Microtus lonviecaudus, and Microtus richardsoni

end with Lawuruz curtatus,

I. SPECIES ACCOUNTS

“icrotus montanus canescens V, Balley

1268, Mierotus nanus canescens V. Balley, Proc. Biol. Soc.

Washinzton, vol. 51, p. 133, Auz. 30, 1808,

1638, Miecrotus montanus canescens Hall, Proc. Blol. Soc.

Washinzton, vol. 51, p. 133, Auzg. 23, 19383,

Tvpz Locality., - Conconully, Ckanczan County, Wash.
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Types U,S. Nat, Museum,
Distribution: British Columbia south to Washinzton-Oregon
border, East of the Cascades, encompassinz Central
Washington,
Deseription: I collected and examined a total of thirty-
four specimens, of which, twentye-three were males and
eleven were females,

The followiny table indicates the averaze, maximum

and minimum sizes and welghts of twenty adult males examined,

TABLE I,
Total Length Tall Lenzth Hind Foot Ear Welcht
Maxinmum 160 48 18 18 48
Mindmum 119 32 15 12 37
Averanme 143 39 17 14 b

Table II. indicates the measurements for ten adult

females,
TABLE II.

Total Length Tall Length Hind Foot Ear Weight

Maxinum 150 45 19 17 7
Minimum 115 29 15 12 22
Average 137 37 17 14 34

The undersurface of !, montanus 1s a lizght gray,
darkeninz to a smoke=3iray one-third of the way up ¢n the

sides., Dorsally, M. mentanus is sepla, with a buffy yellow
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wash, %he appendages are covered with a light gray hair,
The tail varles from distinctly to indistinetly bicolored,
Snecimens taken in the grassland are more fuscous dorsally
and tend to be lighter gray on the sides, Immaturce speclimaons
exhibit the same colors as adult specimens, Other characters
include six plantar tubercles on the hind feet and the ine

cisive foramen is noticably constricted posteriorly.

Distribution: Milerotus montanus 1s found throughout

Kittitas County. For exact collectinz areas of }{. montanus

see appendix C,
Habitat: As indlcated by its distribution, M. montanus is

found in a variety of habltats. I have taken M. montanus
in the arid eastern part of the county in the sasebrush
cormunities, in the molst pasture lands surrounding Ellens-
burg and in the Ponderosa Pine zones of upper Kittitas
County. This specles, however, was not taken at elevations

hizher than 2,500 feet, or in areas of heavy zrass cover,

Remarks: The followinz accounts of runways and burrows 1is
based on my examlnation of four networks. Runways of li.
montanug are shallow grooves running across the top of the
501l and are devold of vegetation. The width of the runway
varies from two to three inches and reaches a depth of one-
half inch. Burrow cpenings of M. montanus are generally
concealed in zrasses by low growinz shrubs, Burrows may

be blind, but more often they lead to a large chamber
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approxiﬁately five inches in dle:cter which has several
other burrows leadinz from it. ..2»th of the burrows and
chamber 13 approximately five to =lx inches, The dilameter
of the burrows 1s about three to varee and one-half inches,
In examining burrows of M, montanus I found no mounds of
srass cuttings or other nesting materials, ‘

| The food of this species conslsts largely of grasses
‘and several mice were captured with blades of grass in their
raiouths, In skiming the animals I have noticed the stfong
odor of wild onion (Allium) and that of sage, indicating
their diet 18 varied even when grasses are abundant, BREalley
(3:523~35) cites them as feeding on roots and bits of other
natter, |

The following table indicutes the size, date and

nuroer of embryos taken during the trapping period.

TABLE III,
Date - Number of Embryos Size
April 7, 1904 7 14
April 8, 1964 6 3
April 12, 1964 6 5
April 15, 1964 L 9
July 20, 1964 5 8

The average nurber of embryos was silx,
Specimen J.A.H. 41 taken on April 16, 1954, exhibits

a pelaze change, The new pelage 1s lighter in color than
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the old, The pelage of lmmature specimens 1s long and lax
and the color 18 the same as the adults,

Spacimen J.AE. 65, taken twelve miles east of Ellence
hursz, has beon inoluded in the speoles M._montanus, although

“the middle upper molar exhibits a fifth posterior loop, a

characteristic of M. pennsylvanicus, At the pregent time

M. pennsylvanicus has not been reported from Kittitas County.

Microtus oregoni orerxoni (Bachman)

1839, Arvicols orezoni Bachman, Journ. Acad. Nat, Sci,
Philadelphia, vol. 8, pt. 1, p. 60.

18384, Arvicola oresonus True, Proc, U.S. Kat. Muz., vol. 7,
(App., Cire. 29), p. 597, Nov. 29, 188%,

1896, Mlerotus orezoni Miller, North Amer, Fauna No. 12,
p. 9, July 23, 18906,

1899, Mierotus morosus Elliot, Fleld Columb, Mus, Publ, 30,
Zool, Ser,, vol, 1, p. 227, Feb, 2, 1899, (Boulder
Lake, Olympic Mountains, Clallam County, Wash,
Altitude, about 5,000 feet.)

1920, Microtus oregonl cartwelll Taylor, Journ, Mamm,,
vel. 1, No. 4, p. 180, Aug. 24, 1620. (Glacler
Basin, Mount Ralnier, Plerce County, Vash, Altitude,
5,935 feet.)

Type Locallty. = Asteria, Clatsop County, Oregon.

Typee Philadelpnia Academy of Natural Science,
Disgtrivution: Humid ccazt belt from Northern Californiz

into the Northern Puzet Sound reglon of Washington,



19

occupying both sides of the Cascades in Washington.
Description: Thirty-one speclimens were collected and
examined, seventeen were femalea and fourteen were males,

The following table indicates the average, maximum
and ninimm sizes and weights of eight adult males,

T.’BLE IV Y

Potal Lenzth Tall Lenzth ind Foot Ear Welight

Masdmum 154 45 15 17 4y
Mindomum 119 32 13 11 29
Avoraze 138 38 17 13 34

I was not z2ble to determine any siznificant size
difference betuwcen malez and females of M. crezoanl, Table

five indicates the measurencznts for thirtezsn adult femoles,

Total Length Tall Length Hind Foot EBar Veisnht

*asc A 151 4o 18 17 »
Yindmm 117 27 15 11 23
Lverage 137 36 16 1% 33

The upper surface o. M, oregoni 1s sepla, but the
prcgence of blackish tipged halr results In a darker color
dorsally than founa In ii. montsnus. The sides are a pale
redlun gray, velng lizhter in eolor than thie dorsal surface,
The undersuriace i1s a silvery 1light xray, Specluens tgken

in the sage exhibit & yellowish wash dorsally and are

liginter in color than specidmens taken in Che more livizated
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pasturé arces. The tzil 23 usually indistinctly bicolored.
Subzdult specinmens are mere wsoly in apprearance thon adults
and are a darker buffy-béown dorsally.

The taxoncmy of M., cremenl is complex and highly sube
Jective, Taxoncmists disagree amcnz themsclves relatlve to
+the taxonomic criteria to be used in identifying this specles,
Inzles (13:25) illustrates M. crezoni as having a tightly
constricted foramen posteriorly. Andsrson (1:48) 1lluse
trates M. oresenl as usuzlly having, only a gradual cone-
striction postericrly. M. orezonl In Kittlitas Ceounty tends
toward the zradual constriction, sowe speclmens show more

nstriction than others,

Tner cheek tooth =2, zeccording to Hall and Xeliszon
(12:74%), usually hzg an anterior palr of tricacles which

0]

re conflluent, however, M., orerzeonl In Kittltzs County fails

[

to chow this condition,
Sdnce Kittitas County reprecents the casocra ¢dze of
the range of this specises, 1t iz possible that ny speciicas

are not werphologically typical of M., coreyoni, wy ldentilii-

cotlong are based oen the preswnee of five pluntuy tubercles
end en 1.0131 e foranen which ie only slizntly ccastirlsted

pootericrly and on habitat anéd the cheracter of the pelaze.
Distributicne: I, orzeani is tellieveld o be found throuzhout

Zttitas County. Tor speciflic collecting arcar of I, oreroni,
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Habitat: There 1s great similarity in the habitats of M,
oresoni and M. montanus. M. oregoni was taken in the grasse-
land areas of eastern Kittitas County, in the pasture lands
around Ellensburg and particularly, in those fields which
had a very dense, thick, mat of grasses, M. oresonl was
also taken In deciduous growth alonz stream banks and in
the transiticn zones betieen Ponderosa Pine and grasslands,
M. oregoni was not teken in the conifercus forcsts proper,
however, Baliley (2:212) cites them as occupying the conif-
erous forests in Oregon and I would expect that additional
trapping would reveal their presence in the coniferous
forests of Kittitas County.
Remarks: Three burrow nctworks of M. orczoni were examined,
Their burrow conatruction appears to be much less complicated
than that of M. montanus. The burrows, runways and chambers
are of the same general dimensions as that of l4. montanus,
but, are not as extensive, WMounds of dried grasses ware
found in the chambers as well as in front of the burrow
openings, This condition was not found In ﬁ, montanus.,

The species M. orezonl appears to live together in
communal groups. I do not wish the term soclal to be
Inferred Irom communal, a8 I have no evidcnce of thenm

forming socletles,
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In trepping, it was noted thzat specimens would not be
colleeted away from the network of runways and burrows,

The followinz tgble 1s an account of the embryos ol
M. orcgont takeh during the trapping perlod,

———p——

TALLE VI,

Date Number of Embryos Size
March 31, 1964 6 14
¥arch 29, 166% & 18
April 7, 1964 &
2pril 22, 1964 6
rpril 23, 1964 7
tpril 24, 1964 7 15
Aprll 30, 1964 6 10
¥May 30, 1964 3 25

The averase nurber of exbryos wes six,

lilerotus lonslesudusg morda (Merriom)

1891, Arvicols (Mmoses) zosdex Merrian, North fucr. Fauia.

¥o. 5, pe. 01, July 30, 18¢1.

1897. Mierotus mordsx Trousszart, Catslogus Mamrelithe..,
fasce. 35 De 5G4,

1638, Mierotus loncicoudns mordax Goldman, Journ, Marmi.,

VO].. 19’ NO. "1"' p. 2;'91’ 1933.
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Type Locality. = Sawtooth (or Alturas) ILake, East base of
Sawtooth Mountalins, Blaine County, Idaho.

Typ2: U.S. Nat, Museun,

Distribution: HNorthern California to Southern British
Columbia, ?ast of the west coast mountain ranges. East

to Montana, YWyoming and southerly into Arizona, and Northern
Nevada.

Deseription: Eight specimens were examined representing

one female and seven males, Thne following table indicates

the measurements for seven adulta,
TABLE VII.

Total Length Tall Length Hind Foot Ear Welght

Maximm 192 T2 22 15 55
Mindram 139 51 18 13 22
Averzge 165 57 20 1k 39

M. lonmicaudug is larger than M. orezxonl or . rontconus.

M, longicoudus 1s 1light gray ventrally, blending with

pale sepla on the slides. Dorsally M, lonaicsoudus is a fuscous

brownishe-red, which interzrades with the sceria of the sides,

Specimen J,AH, 99, collected by Dr, Doneld ¥, Baeple

3

»

twelve miles east of Hllensburpgz, exhibitc pronocunced rcd

cn the dorsal suriace., The taill is cdlstinetly bleolored,
According to Fall and Kelsen {12:737) tre slull has

less ridging than that of M. montznus or ¥, orezoni. In
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comparing the skulls of M, montenus and M. oregoni with M.

lonricaudus, I do not £ind any more appireclable ridging in

the formor to distinguish thom from M, lonziecaudus. Six

plantar tubercles are present,

The incisive foramen 1s generally uniform in wildth
throughout its length, although in some specimens there 1s
a tendency for the 1néisive foramen to be slightly consatricted
posteriorly.
Distribution: The distribution of M. lonzicaudus 1s thouzht

to be the western two-thirds of Kittitas County. For specific
collecting localities see appendix E.
Habitat: M. longlcaudus 1s a difficult species to collect.

Dalquest states, "Specimens are usually taken unexpectedly,
and intensive trapping in the area where a specimen or two
18 taken rarely yilelds additional individuals,” (8:353)
Thelr hzabltat i1s usually in the conliferous forests, along
strecam banks where there 1s thick declduous vegetation,

Dr. Donald H, Baepler took specimens J,A.H. 82 and 383 in
deciduous growth along the Teanaway River, I collected

cne specimen along a stream bank of deciduous growth, in

an ecotone betwcan the Ponderosa Pine and zracssland come

manlties, M. lenglcaudus was also taken In declduous

zrowth bordering pacsture lands, but never in pasture land

"3

roper or in tall graszes., Seeminzly then, 1M, lonzlcaudus

vrefers the open decicducus crowth arcas to that of thick

5Tasses,
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Remarks: No runways or burrows of M. lonmicaudus were found

in the vieinity vhere they wore trapped.

One female with five embryos was taken on March 26,
1964, It was the only female taken.

Perhaps competifion with M. montonus and M, oregoni

limite M. longicaudus to the open deciduous growths and

prevents them from invading the thick grasey areas.

Microtus richardsoni arvicoloiden (Rhoads)

1894, Aulncomys ervieocloides Rhoads, Amer, Nat., vol., 28,

Pe 182, Febm 1891"0
189%, (Regzarded as identical with richardconi hv Anderson

and Rend, Canadien Fleld-Nat., vol. 57, p. 106,
Dec. 10, 1043; and as valld by Dalquest, Univ,
Kensas Publ. Mus. Nat. Hist., vol. 2, p. 355,
Apr. 9, 1948.)

1895, Mierotuzs princizalis Rhoads, Amer, Nat., vel., 29,

p. 950, Octcber 1855,
(Mount Baker Ranze, Britiszh Columbia, Cznada.)

1500, llcrotus richordsoni spvicololdes V., Balley, Nerth

Amer. Feuna Ko, 17, p. 62, June 6, 13CGC,
yee Locality. = Lake Keechelus, Kittitas County, VWash,
Altitude, 8,000 feet (=3,C00 feot),.

oes U8, Nat. Museun,
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Dictribution: Limited to the Csscade Range of Washington
znd Oregon and into the southern tip of British Columbia,
Remarks: A total of 620 traps were set during the course
of this study in what was thought to be the habitat of

M. richerdsoni., -According to Dalquest (8:354) this specles
should be readily avallable at higher altitudes., However,

I was able to collect only one specimen, It was taken in
the region of Hyas Lake at an altitude of approximately
4,500 feet. The epecimen was captured in a fern-thimble
berry growth, near a small stream, on a westerly facing
slcpe.

Upon preparinz the specimen it proved to be a subadult.
Its measurements are 1l1lh, 32, 20, 13, and it weighed twenty
grams. The color of this specimen (J.A.H, 102) 1s blackishe
troun dorsally. The sided are the same color as the back,
Tht claws are unusual in that they are chestnut colored,
Cther specles of Mierotus in Kittltas County have black
claws,

Adultes of this specles, according to Hzll and Kelson
(12:743), are very larze. The followlnz account is taken
from their deseription; external measurements, 198-261,
69=92, 25«50, 15-20, welzht of two adult males, 112, 123.3,
pelage long, upper parts greyishegepla to dark sepla or

dark reddish-brcim, often darkered with black tipped hairs;
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underparts plumbeous, with white or silvery white washj
tz1l bicolor (12:743).

Since this study of mierotine rodentz in Kittitas Counly
was less than a years duratiocn, I was not able to note popu-

lation cyecles, In the case of M, richardseni, 1t may be

that the extremely heavy snow fall (138 inches at Snoqualmie
Pasy at 148 greatest denth) in western Xittiltas County was
detrimental to the populations of M, richardscni, At the

prezsent time M, richordsoni 1s not common in Kittitas County.

Lasurus curtatus pouncreimas (Cooper)

1868, Arvicola paupereima Cooper, Amer, Kat,, vol. 2,

p. 535, December 1863,
1891. Arvicola paunerrirms Merriam, North Amce Fauwna

no. 5, p. 6%, July 30, 1801,

1912, L{omurus) pounceeirus Thomas, Ann, Mag. Nat. Hist.,

ser. 8, vol., 9, p. %01, April 1912,

1913, Merotuy (Lourus) curtatus artemisise Anthony, Bull,

2,

iner, Mus, Nat., Hisb., vol. 32, p. 14, Yep, 7, 1913,
(Ircnside, Malheur County, Oreg. Alvitude, 4,000

feet, Repardsd as identical with  svrnervinmus by

V. Bailey, North fmor, Fauna Mo, 55 (Junej, p. 21,
Auz. 29, 1936, See zlszo Holl, Mammzls of Hevada,

p. 56C, July 1, 1940,
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| 1942, lermiccus curtsbus »navnerrimus Goldman, Proc, Blol.
Sce, Washington, vol. 54, p. 70, July 31, 1541,

1946. (Lasurus curtatus) pawnerrirus Hall, Mammals of
Nevada p.' 550, July 1, 1946,

Type Locality. - Plains of the Columbia, near Snake River,
Southwestern (sic.) Washington. (Probably from Bunchgrass
H11ls near Wallula (01d Fort Walia Walla), Walla Walla County,
according to Dalquest, Univ. Kansas Publ, Mus, Nat. Hist.

vol. 2, p. 359, Apr. 9, 1948).

Type: U.S. Nat, lMuzcunm,

Distribution: Central and eastern Washington and Oregon,
south to Northesaterm Californin,

Descriptién: A total of twelve specimens were exawmincd,

of which elght were females and four were male. The following
table Indicates the masivaan, minimunm, and averages of all

reasurensnte taken, of four adult rmales.

Total lLength Tall Length Hind Poot Zar Welght

ilaxivmam 101 . 19 15 11 38

Minirnm 86 11 15 9 11

Averaze g} 16 15 10 21
Toable IX, on ti: Dollowing pase Indicates tho moaiure-

rments of eignt advit fomoles,



TABLTE IX,

Total Iength Tail Icngth Hind Foot Ear Weight

Mascimmum 122 24 16 12 30
Minirmen 89 16 14 9 14
Averaze 105 19 15 10 20

The previous tables denote a size difference in
relation to the scex of the apeciea with the females being
larzer. I do not feel however, that enouzh specimens were
taken for a conclusion to be reached that this size difference
18 characteristlic of Che populations of Larurus in Kittitas
County.

Lacsurus is buffy-brown dorsally, blending with the
gray on the sidss. The undersurface is smokee=yray. Sube
acdults of Lagurug are smoke=gray dorsally to a cinanrmon=-
yellowigh below, Duff-yelliow 1s found arocund the nose of
sudadultas.

The soles of the hind feet are more kairy thon those
of Mlerotus, and have five plantar tubercies,

The incisiwve Jororen is wide and vwniform in width
throughout. The tTympanic bulloe are larre and are filled
with spongy bone, a condition that ig not foumd in the
genus lerotus,

Diztribution: Powid locally in easntern Hittitosm County.
Zoe appondix F. for specifice collecting locolitics of
Iavweig §n Kittitas Cowity,.
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‘Habitats Lagurus appear to be restrioted relative to the
type of habitat they are found in, The areas in which
Lezurus were taken were always sagebrush-grassland com-
mﬁnities. without dense coverings of grasses and with opeén
areas between olumps of sagebrush,
Remarkst The dimensions of the two runway-burrow corplexses
of Lagurug that I examined were identical to those mentioned
for M. oregoni and M, montanus, Hall (10:201-04), howecver,

in his study of the Sagebrush Vole in Nevada, found that
mnways were wider than those of Miorotus., The openings

to their burrows ocan easily be found by tracing a runway
to'a clump of sage or shrmb, Some burrow openings were
found in the open areas between clumps of sage,

Thelir diet is mainly grasses, I observed large amounts
of grass seed in thelr runways and burrows suggesting that
they are also seed eaters, Hall (103201-04) menticns that
he observed them eating sage, bark and other sultable follaze,

An account of the embryos 1is givgn in table ten,

TABLE X,
Date . Number of Embryos Size
April 12, 1964 7 4
April 26, 196h 6 3
April 26, 1964 4 32
May 30, 1964 5 20



31

Specimen J,A.H, 95, talken seven miles south of
Ellensburg in the Shushuskin Canyon area, on June 1, 196%,
exhibits molt lines. The new pelage 1s darker than the old.

My trapping success in obtaining Lagx_g._'u_ﬂs in the
Stushuskin Canyon area was more successful than trapping
in the area east of Ellensburg, I set well over 1,000
tﬁps in the grassland area east of Ellensburg and captured

only three Lagurus, Approximately two hundred traps were
used in the upper Shushuskin Canyon for a yield of nine

Lagurus. In speculating as to why Lagurus are not as
conmon east of Ellensburg as they are in the Shushuskin
Canyon area, we find several possible causes., The arca to
the east ia vastly overgr:zed dby sheep and the sagebrush
and antelope brush have been grazed to almost ground level.
Grasses in the area are low growing and sparse, It is in
this same area fhat I trapped fifteen to twenty Microtus,
Due to lack of abundant vegetation in the arez and the
presence of Miorotus, it may be that Lagurus is not able
to compete sucessfully with the genus Microtus, and 1s

not conmon where there are large numbers of Microtus. A
datailed ecological examination of this area would be
necessary to support this hypothesis,



CHAPTER V

COMPARISON OF THE GENUS LAGURUS WITH THE GENUS
MICROTUS IN KITTITAS COUNTY

Comparison of 3ize: A review of the measuremente in the
speoies accornts will establish that the genus Lagurus 1s >
smaller in all body measurements than 1s the genus Microtus,
Table eleven summariges skull measurements that were taken.
The code letter A, represents the Zygomatic Breadth, while
the code letter B, stands for the Interorbital Constrioction,

TABLE XI,

L, gurtetus M, montanus M, oregoni M. lonzicaudus

A, 14,25 15.23 15.16 14,21
14,50 15.09 15.23 14,52
B. 3.%0 3.5 3.51 4,52
3.39 3.46 3.53 3.98

The table above indicates great similarity in the
width of the Interorbital Constriotion between L. curtatus
and M. oregoni and M, montenus, and a similarity between
L. curtatus and M, longicaudus in the width of the Zygo-

matic breadth. The measurements taken for M. montanus

agree with those given by Anderson for this species (1:502).
Measurements for M. lonzicaudus are consistant with those
given by Hall (11313), in his study of M. longicaudus in Utah.




Compardison of Colors Lasurus 1s always a shade of buffy=-
brown, while the genus Microtus is a darker sepla color,
with yellowish, reddish, or blackish tipped hairs.
Comparison of Diatributions Laggrua is evidently found .
only in the eastem one=half of Kittitas County, while

the gehus Microtus inhabits all of Kittitas County. See

the distribution maps in appendices A through F for specific
colleoting looalitiea of each genus,

Comparison of Habitat: Lagurus seemingly occuples only
those regions in Kittitas County which are xerie¢, the grasse-
land areas and the ecotone between the Ponderosa Pine and
grassland areas, This agrees with study done by Johnson

and Wesley (203144=47), who found Lagurus living in similar
habitats in Yakima County. The genus Microtus occuples
almost every oonceivable hablitat in Kittitas County. They
are found in marshes, dense grassy areas, sagebrush=-
grassland commmities, deciduous growths and the coniferous
forests, As I have already pointed out, 1t would be inter-
esting to study Lagurus in an attempt to determine why 1t

1s not ecble to invade those areas of Western Kittitas

County in which the genus Microtus do so well,

Comparison of Evident Food Requirements: I was unable to

ascertain any difference in the food requirements of

Lagurus curtatus or Miorotus montanus or Microtus orezoni.
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It 1® expected that the food requirements of M. richardsoni

and M, longicaudus would differ from those of L, curtatus as
they ocoupy different habitats at opposite ends of the county.
I examined the contents of eight Miocrotus stomachs and two
Lazurus stomachs. In general the contents were pulpy plant

matter, evidence of other materials was not observed,



CHAPTER VI
DISCUSSION AND SUMMARY
I. DISCUSSION

In comparing the findings of this study with those
done in other areas on the genus Microtus, I find great
similarity. Balley (2:1212), in regard to M. oregoni as it
is found in Oregon, states, "They occupy the dense forests
as well as the brushy and open grassy areas of the uplands
and dry slopes, seeming to avoid marshes and wet bottoms,”
Anderson in his study reports on the variety of conditions
under which M, montanus lives (1:1415-511). Dalquest dis-
cusses the scarcity of the Long tailed Vole and its pre-
ference for the mountainous areas of western Kittitas
County (8:353). In general, my findings agree with the
studies mentioned above, Dalquest (8:359) thought that
the Sagebrush Vole was rare in the state, but Johnson and
Wesley (15:43-47) found it abundant, My findings azree
with those of Johnson and Wesley, While I did not take
large numbers of L, curtgtus, enough were taken to indlicate
they are not as rare as they were once thought to be,

Hybridization is, apparently, not common within the
genera Lagurus and Microtus. Anderson (13493) states,
"Hybrids between species of Microtus in North America
have been reported only once. Hatfield (1935:265) recorded
a single litter from a male Microtus californicus and
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a tamalé Microtus montanus,"

. During the course of this study, I inadvertently

collected mammals other than microtine rodents. The
following list includes those mammals which were most
frequently collectedt Reithrodontomys megalotis, Harvest

Mouse, usually encountered in grassy pastures; Peroznathus

arvus, Great Basin Pocket Mouse, generally taken in the

sagebrush-grassland areasj Peromyscus maniculatus, taken

throughout the countyj Zapus princeps, Western Jumpinz

Mouse, taken in the Spruce-~Fir zones of upper elevations;

Eutamias minimus, Leaat Chipmunk, generally found in the

saze-grassland communities of eastern Kittitas County;

Eutamis amoneus, Xellow Pine Chipmunk, usually found and

obgerved in Ponderosa Pine zones; Eutamiass towvmsendil,

Tovnsends Chipmunk, observed in the Ponderosa Pine zones
and Spruce-Fir zones of upper Kittitas County; Citellus
washinztoni, Washington Ground Squirrel, collected only in

the dry sage areas of Eastern Kittitas County.

During the course of this study, Kittitas County
experienced a wintgr with above average snowfall and &
very dry spring. The winter was characterized by heavy
snowfalls with over eleven feet recorded in the western part

of Kittitas County, and in the Kittitas Valley snow was

still on the ground in the latter part of February. Tem-
peratures in the spring were low and there was a noticeable

lack of precipitation. The Cheat grass headed out at a
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height of four to five inches instead of its usual seven to
eight inches. This poor growth indicates that weather con-
ditions were not optimum for plant growth in the eastern
part of Kittitas County. The summer was characterized by
low temperatures, mostly in the seventy's and low eighty's,
few days exceeding ninety degrees.

IX, SUMMATION

The microtine rodents of the genera Lagurus and
Miorotus live in a wide variety of habitats. The presence
of grass oharacterizes the areas in which they live. 1In
general 1t may be stated that M. oregoni and M. montanus
are found throughout Kittitas County., M. loncicaudus and

M. richardsoni ocoupy the western one-half of Kittitas
County. L. curtatus ocsuples the eastern one-third of
Kittitas County. BEvidently food requirements are the

sare for L. curtatus and M, montanus and M. oreconi.

Food requirements of M, richardsoni and M. longicaudus

were not disoovered,
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APPENDIX B,

The following table represents five vegetation areas
found in Kittitas County. They are, Grassland, Pasture,
Deciduous Growth, Ponderosa Pine, and Douglas Fir-Hemlock,
The areas are represented in the table by the code letterss
A = Grassland, B = Pasture, C = Deciduous Growth, D =
Ponderosa Pine and D = Douglas Fir-Hemlock. The month
and year are found to the right of the table, and below each
code letter will be the number of traps set for the area for
that month. Total number of traps set in each area 1s found
at the bottom of the table. The percentage expressed iz in
terms relative to total numbers of traps set for all areas
over the entire trapping time, whioch was from December 18,

1963 to August 1, 1964,

Month and Year Area A Area B Area C Area D Area E

December 63 15 hs Lo 0 c
January 64 14 0 35 20 0o
February 64 20 ko 60 0 50
March 64 0 284 60 0 0
April 64 g2l 200 145 40 o
May 64 405 165 290 250 4o
June 64 110 0 120 80 250
July 54 0 0 120 0 300
Avgust 64 0 0 0 0 0
Totalss 1485 T34 870 430 620
Percentage: 35.9% 17.T% 21,0% 10, 4% 15,0%

Total Number of Traps set: 4,139.
Effectiveness in taking species desired: 2.1%
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Ml r-tus m-ntenus

Bazh d~t represents a specific
23 collestling eree.
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APPENDIX D,
Microtus orezonl
Each dot reprecsents a specifie

r23

MT. STUART collecting area.
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APPENDIX E. - "7 77

Microtus Jonmicaudus’

23 Each dot represents a specific
T collecting area.
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APPENDIX F,

Lazurus curtatus

Each dot represents a specific
collecting area.
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