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No. 17, NORTH AMERICAN FAUNA,

June, 1900.

REVISION OF AMERICAN YOLES OF THE GENUS MICROTUS.

By Yrexox Batney.

INTRODUCTION.

The following synopsis of American voles is based on a study of
between 5,000 and 6,000 specimens {rom more thau 800 localities, includ-
ing types or topotypes of every recoguized species with a kuown type
loeality, and also types or topotypes of most of the species placed in
synonymy. Voles, or meadow mice, oceur throughout the greater part
of the northern hemigphere north ol the Tropics. In North America
both species and individuals reach their mazimum abundance in the
Canadian and Transition zones, and {rom this broad belt the nuwmber of
specics deereases on Doth sides,  On the north a few species ocenr in
the Hudsonian and Arctic zones, and individuals are abundant even
in the barren grounds, or ‘tundras,” north to the arctic coast, South
of the Transition zoue the decrease in species and individuals is rapid,
In the Upper Auastral zone they arve scarce; in the Lower Austral rave
and excecdingly loeal; while in the Tropical only a single species, of
very limited distribetion, is kunown. To the south, as individuals
decrease in abundance and species become restricted to distinet areas,
the degree of specific and superspecific differentiation becomes move
and more marked. Of the nine American subgenera, one ( Neojiber) is
confined to Florida, and two {Orthriomys and flerpetomys) are restricted
to two isolated mountains in southernn Mexico. Another (Ditymys) is
mainly Austral, and is confined to the southeastern United States and
a small arca in southeastern Mexico, Three others (Pedomys, Lagurus,
and Chilotus) are found mainly in the Transition zone, and reach bub
little north of the United States. The sabgenus Arvicole belongs to
mountaing in the ITudsonian and Canadian zones; and the polymor-
phous subgenus Microtus is the only one tiiat enters the arctic regions.

Voles adapt themselves to the mest diverse conditions of environ-
ment. Many of the species inhabit moist or wet groond and several
are mainly aquatic; others inhabit areas of exeessive humidity, while

<
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a few live in dry and even arid regions. Some live in the perpetual
shade of dense lorests, others are exposed to the full eftects of light on
the open plaing, Some of the most striking peculiaritics of the differ-
ent species resnlt from these different conditions of euvironmeut, The
development of oil and musk glands is most pronounced in the aquatie
speeies of the subgenera Neofiber and Arvicola and least in the sub-
genera Lagurus and Pedomys of the dry regions. The color is palest
in species most exposed to light and dryuess, as in eurtatus and pallidus,
and darkest and richest in species from shaded and humid areas, as
in yuasiater and umbrosus.

The ranges of most of the species and subspecies conform to the
limnits of well-defined life zones, except in the subaquatic speeies, which
follow water courses and often have the appearance of being ont of
their proper zoues.

HABITS.

Certain peeuliarities of habits are eommon to nearly all of the species.
Noune are known to hibernate, but in the Norih they have snug winter
homes uuder the snow, where they move about freely in numberless tun-
nels. They burrow in the ground, and are famous for their little roads
or smooth trails which ran through the grass from hurrow to hurrow or
away to their feeding grounds. Bulky nests of grass and soft plant
fibers are placed in underground cavities, or on the surface of the
ground under cover of snow, logs, or dense vegetation, The nest is
depressed globular in form, with an open chamber in the center, which
eontains a sott bed, and has one or two round entrances at the sides.
These nests are the sleeping places of the old and the nurseries of the
young., They are kept surprisingly ¢lean and fresh, and new ones are
frequently made to take the place of those that are old or imperfect.

Breeding.—Voles seem to have no definite breeding season, Four to
eight young are nsnally prodnced at a birth, aud as far vorth as Min-
nesota I have found them in the nests at all seasons of the year.
Their increase is accordingly very rapid, and is only partially counter-
balanced by the host of enemies that prey npon them. They form the
principal food of nearly all owls and some hawks, while weasels, minks,
foxes, coyotes, cats, badgers, skunks, and many other animals, a8 well
as certain suakes, feed extensively on them. But in spite of their
enemies they seem to hold their own, and tend to increase faster as
the country beecomes more thickly settled and the larger mammals and
birds are destroyed. :

Food.—Meadow mice choose a somewhat varied diet, but their food
consists mainly of green vegetation, roots,and bark., Grass, especially
the tender base of grass stems, forms the bulk of their food, but almost
every plant with whicl they come in contact is eaten to some exteut.
Bark, both from roots. and trunks of trees and shrubs, is a favorite
winter food. Seeds and grain are eaten when found, but are not espe-
cially sought; flesh in any form is never refnsed. As the animals are
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active all winter and food is always abandant, they do not ordinarily
lay np stores, although Mr. E, W, Nelson found M. operarius, of Alaska,
storing roots.’'

ECONOMICG STATUS.

Injury to trecs and erops.—Though small enough tobe commonly called
miee {meadow mice, upland miee, ficld mice, pine nice, ground mice,
bear mice, etc.), they make up in numbers what they lack in size,
and over the whole breadth of the continent lay a heavy tribute on
many products of the farm, Too small and too numerous to be sue-
cessfully destroyed by traps, guns, or poison, they prove one of the
most difficult enemies witl which the farmer has to contend, If they
would confine themselves to meadows, their misehief would be limited
to the destruction of a comparatively small amount of grass; but they
prefer growing grain to grass, and by running long tnnnels under
grounil, or making little paths under cover of the vegetation, gain easy
and safe access to the fields, With a stroke of their chisel-like teeth
they fell the stalks of wheat and oats and eat the tender parts, together
with some of the grain, It is 8o easy to eut down the stalks that they
destroy many times as much as they neeil for food. The work of a few
animals is insignifieant, but the work of millions makes heavy inroads
on growing crops. Later in the season, when the grain is cut and left
standing in shocks or stacks, the field mice take possession, building
their nests and establishing their homes under its cover. In shocks of
corn and wheat left for a long fime the grain is often completely
devoured, and that remaining all winter in stacks suffers in proportion
tu the number of the little animals that make their homes in it. Even
stacks of hay are often found in spring with the lower parts cut to chafl
and filled with the nests of meadow mice.

When the snow comes these liftle rodents can safely leave their
cover of weeds, grass, or bushes and plow their way under the snow
on long exploring expeditions. The tunnels thus forined remain as
open passages until the snow melts in spring, giving the animals
free and safe conduct from the meadows to the uplands, into fields,
orchards, gardeus, and nurseries. There is no sign from above of what
is happening below the sarface; but later on, in spring, when the
snow disappears, trees and shrnbs are found stripped of their bark
tor a wide space near the ground. The marks of tiny teeth remain in
the bard wood, and little piles of dry outer bark, mixed with character-
istic pellets of excreta, show what animal has been at work. The
uncoverad roads may be seen leading from tree to tree, to winter nests
oun the surface of the ground, and back to the cover of brush or mead-
ows. Shrubs and small trees are often stripped ol their bark and
killed, and sometimes cven well-grown apple trees, 10 inches or a foot
in diameter, are completely girdled. Usually, however, large trees are

' Proc. Biol. Soc. Wash., V1II, 140, 1893.
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gnawed on only one side. In this case, although they are uot killed at
once, the wood thus exposed usnally decays in a few years, the trees
beeome hollow at the base, their produetiveness is impaired, and they
die prematurely.

Protection of trees from voles.—Various means have been resorted to
for protecting fruit trees and shrubs fromn these ravages, but with only
partial success. Wire netting and tin cylinders plaeced around the
bases of the trees in autumn are generally considered the surest pro-
teetion, but in most cases this is too expensive to be practicable.
Wrapping the trunks with buarlap or twisted ropes of straw, or eoating
them with whitewash, tar, or other uupalatable substances, are com-
mon methods of protection used with varying degrees of success. Bub
as some species of voles eat the bark from the roots below the surface
of the ground, none of these resources insure perfect protection.

Destruction of voles,—The importance of placing every possible cheek
on the increase of these animals and of reducing their numbers when
they become too numerous is obvions. No direct methed of accom-
plishing these ends has as yet been devised, but the desired result can be
attained indirectly by avoiding or preveuting the useless destruction of
their natural enemies. Owls and some species of hawks live almost
exclusively upon them, watching for them night and day in the grass,
and are always ready to pounce on any that appear above the snow.
Weasels run through their burrows and trails, and not ouly kill
enough for food, but destroy great numbers for the mere pleasure ot
killing, In spite of these well-kuown and often reiterated facts, boun-
ties are still paid for the destraoction of hawks and owls in counties
where the annual loss in fruit trees and grain from the ravages of fisld
mice if computed would amount o a startling sum. In the spring ot
1895 I examined a small apple orchard in Washtenaw County, Mich.,
in which several choice trees had been killed and many others injured
during the preceding winter by the comwon vole { Microtus pennsylvani-
cus). The owner of the orchard econsidered $50 o low estimate of the
damage done. At the same time the county of Washtenaw was taxing
the farmers to pay a bounty of 25 cents each on all hawks and owls,
while the several gun clubs of the county gave these birds a high count
in their competitive hunting matches. Many similar instances conld
be cited. Who was ever known to miss an opportunity to destroy a hawk
or weasel? The diminution of foxes, minks, coyotes, and such preda-
tory mammals may be necessary, but if so, the protection and encour-
agement of other less harmful species becomes doubly important, and
in fact imperative, if we are to escape such devastating hordes of voles
as have ocecasionally swept over certain parts of Europe, particularly
in Scotland,’ Germany,? Italy,’ Russia,” and Thessaly.!

I Parlinmentary Report of Plague of Field Voles in Scotland, Loundon, 1893,
2U. 8. Consular Reports, L, No. 187, 539-343, 1846,
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DETERMINATION OF SI’lE(JIES.

It is not many years since certain prominent writers treated as mere
varieties, or subspecies, animals that Lelong to widely different sub-
gencra, while others described and named with full speeific rank every
different econdition of pelage in a single species. In some eases the
original type was not preserved, or no type was designated by the
describer, or still worse, the type locality was not given, so that sub-
sequent writers renamed these same species or confounded them with
others. The resulting confusion ean now be cleared up by means of
series of specimens collected within the past ten years at most of the
known type lecalities, and in the general region of those not definitely
known, The series of specimens available, and the number of localities
represented, make it possible to define almost every North American
species frow typieal specimens, and in most eases to give the varions
changes of pelage due to seagon and age. When possible, the original
types liave been compared with the new series of specimens from the
type localities, and in this way the names californicus, trowbridgt, eda.r,
occidentalis, townsendi, longirostris, and modestus have been sifted out
with the following result: californicus stands for a widely distributed
western species with trowbridgi as a synonym; edar as a well-marked
species, but one in which the name has been persistently misapplied;
sccidentalis as a synonym of fownsendi; longirostris as a synouym of
montanus ; and modestus as o weatern form of pennsylvanicus. The type
of montanus is lost, but a series of 57 specimens from the type locality
agrees with Peale’s description of the species. The types of medestus
and edar gre immature specimens wade up with the skulls inside ihe
skins, It was only by the removal of the skulls that even the group to
which the species belouged could be determined.!

MATERIAL EXAMINED.

The following synopsis of the genus Microtus is based mainly on
a study of specimens in the collection of the Biological Survey and
that of Dr. 0. Hart Merriam, both of whieh are in the United States
National Museum, For the use of much additional material, ineluding
types and fopotypes, my thanks are heartily extended to Dr.F. W,
True, exeentive curator, and Mr. Gerrit S. Miller, jr., assistant curator of
mammals, United States National Mnseum; to Dr.J. A. Allen, curator
of mammals and birds, and Mr. Frank M. Chapman, assistant curator,
American Musenm of Natural History; to Mr. D. G. Elliot, curator of
the Department of Zoology, Field Columbian Museum; and to Mr.
Outram Bangs. Most of all, I am indebted to Dr. C. Hart Merriam,

! Through the kindness of Dr. Truc and Mr, Miller, skulls hiave also been removed
from a large number of specimens from Alaska and Arctic America, so that it has
been possible for the first time to identify the specios and make use of the localities
in determining their ranges.
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who, after doing much work on the genus, has placed his manuscript,
drawings, and large private collection of specimens at my disposal,
besides giving me constant criticism and advice. Among others wlho
have contributed material or notes my thanks are especially dne to
Mr. I1. W. Nelson, who ltas collected all the kuown Mexican species of
Mierotus aud has contributed the notes on their zonal distribution,

Seventy species and subspecies ure here recognized. Of these b
actual types and series of topotypes of 13 additional forms have been
examined, while of the three remaining forms, for which no fype exists
or is aceessible and no definite type loeality is known, specimens have
been examined from the type region, or as near to it as can be deter-
wined, Three torms, Microtus californicus constrictus, M. Indovicianus
and M. seirpensis are deseribed as new. Except for a relatively small
niumber of aleoholies and a few skeletons, the specitnens arve mostly
well-prepared skins with cleaned skulls and are accompanied by eol-
lectors’ measurements.

All measarements are in millimeters, and external measurements,
unless otherwise stated, are taken in the flesh by coilectors. Skull
neasarements are my own, made from perfect skulls unless otherwise
stated. The skull drawings are by Dr, James C. MeConnell, Most of
the drawings of teeth have been vsed in previous publications of the
Biological Survey.

Subfamily MICROTINA Cope.'

The subfamily Miecrotine includes the Voles of the genera Microtus,
Frotomys, and Phenacomys; the Lemmings of the genera Lemuius,
Disevostonyr, and Synaptomys; and the Muoskrats of the genus fiber.
As the genera and subgenera of the family have been recently treated
in detail by Mr. Gerrit 8, Miller, jr.,” it is only necessary to give brietly
the characters distinguishing the genus Mierotus,

Genus MICROTUS Schrank.

Generie characters.—Lower incisors with roots extending far behind
and on outer side of molar series; upper ineisors not grooved; molars
rootless, with outer and inner reentrant angles approximately cqual.
Palate with median ridge, distinct Iateral pits, complete lateral bridpes?
(not terminating in posterior shelf in any American species). Tail as
long as or longer than hind foot, terete; claw of thumb pointed, not
strap-shaped.

SUBGENERA,

Nine subgenera are here recognized among the living species of
North America.' Five of these (Chilotus, Pedomys, Herpetomys, Orthri-
omys, and Neafiber) are found ouly in North America. The remaining

'Microfide: Cope, Syllabus Lectures Geol, and Paleout., p. 90, 1891, Microtina
Rboads, Am, Nat., XX1X, 94, Oct., 1895,

* North American Fanna No, 12, Genera and Subgenera of Voles and Lemmings, 184465,

*Usnally ircomplete in Neofiber.

i+The extinet species of Microtus arc not included in the present papoer:
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four (Microtus, Pitymys, Arvicola, and Lagurus) include also Old World
species. All of the nine subgenera, save Microfus, are sharply defined
and easily distinguished by either cranial or external characters. The
subgenus Mierotus contains many more species than all of the other
subgenera together, and species differing so widely that only the most
general characterization can be applied to it. 1t is a ¢omposite gronp
containing all forms that do not fit into the other move restricted
subgenera and yet are not sufficiently differentiated to merit subgeneric
rank.

KEY TO SUBGENERA OF MICROTUS.

m3 with 3 tranaverse loops and no closed triangles. Plantar tubereles 5 ot 6..
m3 with 3 closed triangles,' mammw 8.2
Plantar tubercles 6, side glands on hips in adualt males (on flanks in
TAREROGNAERUE) - .. . e ieee e e e e eae e e e Microtus
Plantar tubercles 5, side glands on flanks or elsc inconspicnous.
Side glands conspicuous on flanks of adult males, size large.... Ariicole
Bide glands obscure or wanting, size small. ......._........... Chilatus
m3 with 2 closed triangles, mamum:e 4 or 6.
Skull wide and 1lat, tail very short, fur short and dense, mammee 4_. Pityniys
Skull high aud narrow, tail medinm, fur coarse, mamuue 6. ........ Pedomys
m3 with 2 transverse loops and 2 meilian triangles, plantar tubereles 5,
ml with 5 elosed frimlglea.
Ride glands conspicucus in both sexes, mammw 6, size very large, tail

L e o ieacer mmamcaremrcacmcsaasacnacaan mmenenmn amans -maees NEOfiDEY
Side glands obscure, mamme 8, size small, tail very shorti.......... Lagurus
ml with 3 elosed triangles.
w3 with 3 closed triangles, mamm:e 6, tail short. covvercaneounn Herpetomys
m3 with 2 closed triangles, mammsp 4, tail long ................ Orliwiomys

LIST OF SPECIES AND SUBSPECIES, WITH TYPE LOCALITILES.

Microtus abbreviatns Miller. Hall Island, Bering Sen, Alaska.
acadiews Bangs. Dighy, Nova Scotia.
alleni (True). Georgiana, Brevard County, Florida.
alticolus (Merriam). Little Spring, San Francisco Mountain, Arizona, 8,200

feet.
angusticeps Bailey. Creacent City, California.
arizonensis Bailey. Springerville, Arizona.
arrvicoloides (Rhoads)., Lake Keechelus, Washington, 8,000 fest,
awricularis Bailey. Washington, Mississippi.
ansterns (Le Conte). Racine, Wisconsin.
" azteens {Allen). Aztec, Rio Arriba County, New Mexico, 5,800 feet.
bairdi Merriam. Crater Lake (Glacier I’eak), Oregon, 7,500 fect.
brewerd (Baird). Muskeget Island, Massachusetts.
californicus (Peale). San Francisco Bay, California.
canescens Bailey., Coneonunlly, Washington.
canicandus Miller. MeCoy, Oregon.
chrotorrhinus (Miller). Monunt Washington, head of Tnckerman Ravine,
New H'a.mpshira, 5,300 feet.
I Except Mm otus breweri, in which 2 are usually oonﬁuent, aml chrotorrhinus,
whieclh has 5 ¢losed frianglea.
?Kxcopt in the Microtus mexicanus group, in which the number is 4.
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Microtus constrictus Bailey. Cape Méndoecino, California.

curtatus (Cope). Pigoon Spring, Mount Magrader, Nevada.

drummondi (Aud. & Bach.). Rocky Mountains, vicinity of Jasper Honse,
Alberta, Canada.

duitcheri Bailey. Big Cottonwood Meadows, near Mount Whitney, €alifor-
nia, 10,000 feet.

edar (Le Conte). Californin (sonth of S8an IFrancisco).

erirus Bangs, Hamilton Inlet, Labrador,

fiskeri Merriam. 86, Matthew Island, Bering Sea, Alaska,

Jontigenus Bangs. Lake kdward, Quebeec,

Sulviventer Merriam. Cerro Ban Felipe, Oaxaca, Mexico.

guatemalensis Merriam, Todos Santoes, Huehuechenango, Guatemala, 10,000
feet,

hoydeni (Baird). Fort Pierre, Sonth Dakota.

innuitus Merriam. St. Lowronce Island, Bering Sea, Alaska.

kadiacensis Merriam. Kadiak Island, Alaska.

labradoring Batley. Tort Chimo, Ungava, Labrador.

lencopherys (Allen).. Graham Mountains, Arizona.

longicaudus (Merriam), Custer, South Dakota,

ludovicianus Bailey. Iowa, Calcasicu Parish, Lonisiana.

macfurlani Merriam, Vort Anderson (north of Great Bear l.ake), Arctic
Alnerica.

macropus (Merriam). Palisimeroi Mountains, Idaho, 9,700 feet.

maerurys Merriam, Lalke Cnshman, Olympic Mountains, Washington.

mexicanus (Do Snussurc). Mouut Orizaba, Mexico.

minor (Merriam). Bottinean; North Dakota.

modestus (Baird). Sawateh [ass (Cochetopa Pass). Colorade.

mogellonensis (Mearns). Baker Butto, Mogollon Mountains, Arizona.

montanus (Peale). Headwasters of Sacramcnto River, near Mount Shasta,
California.

mordar (Merriam). Sawtooth (or Alturas) Lake, Tdaho, 7,200 fect.

nanus (Merriam), Pahsimeroi Monntains, Idaho.

nemoralis Bailey. Stillwell {Boston Mountains), Indian Territory,

nesophilius Bailey. Great Gull Island, New York, i

nevadensis Bailey.  Ash Mendows, Nye €onnty, Nevada.

nigrans Rhoads. Currituck, North Carvlina.

operarius (Nelson). 8t. Michacl, Alaska,

oregont (Bachman), Astoria, Oregon.

pallidus (Merriam). Vort Buford, North Dakota. )

pauperrimus (Cooper). Plains of Columbie, near Snake River, Wushington,

pennsylvanicus (Ord). Pennsylvania (uear Philadelphia).

phens Merriam. North slope Sierra Nevada de Colima, Jalisco, Mexico,
10,000 feet, )

pinelorum (Le Conte). Tine forests of (leorgia (probably near {he old
Le Conte plantation ut Riceboro, Georgin.)

popofensis Morriam. Popof Islind, Shumagin Islands, Alaska.

quasiater (Cones). Jalapa, Vera Cruz, Mexieo.

rivularis Bailey. B8f. George, UTtah.

richardsoni (De Kay). Near foot of Rocky Mountains, vicinity of Jasper
House, Alberta, Canada.

scalopsoides (Aud. & Bach.), Leong Island, New York,

scirpensis Bailey. Amargesa River, California, near California-Nevada line.

serpens Morriam., Agassiz, British Columbia.

gitkensis Merriam, 8itka, Alaska.
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Miorotus terrenove (Bangs).  Codroy, Newtfoundland.
tetramerus (Rhoads). DBeacon 1011 Park, Victoria, Britisit Columbia,
townsendi ( Bachman). On or ncar Wappatoo (Sanvie) Island, Willameiic
River, Otregon.
wimbresus Merriam.  Mouut Zempoultepee, Ouxaca, Mexico, 8,200 feet.
wnalascensis Merriam,  Unalaska Island, Alaska, '
rellicola Bailey. Lous Pine, Inyo County, California.
yakulatensis Merriam.  Yakutai Bay, Alaska.
xanthograthus (Leach). Hndason Bay.

Subgenus MICROTUS Schrank.

Type.—Microtus terrestris Schrunk (—=Mus arvalis 'allas),
Mierotus Schrank, Fauna Boica, I, 1ste Abth., 72, 1798,
Microtus Miller, N. Am. Yauna No. 12, 63, July 23, 1896 (subgenus).

Geographic distribution (in North Awerica).—From the Arctic Ocean
southward to southern Mexico, and across the continent, mainly in
Boreal, Transition, and Upper Austral zones.

Subgeneric characters.—Plantar tubercles 65 Iateral glands on hipsin
adult males;! mamnue normally 8, 4 inguinal and 4 pectoral;® ears
usually overtopping fur; ml normally with 5 elosed trinngles;® m3
with 3 transverse loops aud no triangles; m2 with 4 closed seetions, and
in most eastern species an additional posterior inner loop; m3 with 3
closed triangles (except in elroforriinus and abbreviatus groups).

GROUDPS IN THE SUBGENUS MICROTUS,

The subgenus MHicrofus is readily divided into 10 fairly well-marked
groups of slightly superspecific rank that may be convenieutly desig-
nated by the name of their best-kunown or most eharacteristic species.
These groups are not of great importance or of equal rank, but for
showing the relationship of species and for convenicnce it arrangement
they serve a useful purpose.

1. Pennsylvanicus Group, charactorized by a posferior fifth toop to middle upper
molar, incluies pennsyleanicns, nigrans, doadicus, modesinsg, fontigenus, labraderis,
cnicug, axtecns, drommondi, terranove, nesophilus, nond dreawerd,

2. Montanus Group, characterized by moderately shorttail and constricted incisive
foraming, includes montanus, arizonensis, nanus, caneseens, canivandus, nevadensis,
rivalaris, anil dutehert.

3. Townsendi Group, characterized by large size, long tail, and dark-brown color,
includes fownsendi and fetraneris.

4. Californicus Group, churacterized by large sive and widc-openiucisive foramina,
inclades californicus, constrictus, vallivola, edax, and scirpensis,

5. Liongicaudus Group, charncterized hy long tuil and gray color, includes fougi-
candus, mordax, macriris, anjusticeps, alticolus, and lencophais.

6. Mexicanus Group, characterized by short tail, hrown color, and only 4 mamnn,
includes mericanns, phawus, fulvicenter, and mogollonensis,

'In front of hips in wanthoynathus ond probably in chratorriinas.
*Yonr in the mericanus gronyp, a pair of ingninal and o pair of pectoral.
3With only four closed triangles in wost ol the Aluska species.



14 NORTH AMERICAN FAUNA. [No.17.

7. Opzrarius Group, characterized by short tail and only 4 closed triangles in
anterior lower molar, includes eperarius, macfarlant, kadiacensis, unalasconsis,
sitkensis, yakutalensis, popofensis, and innuitys,

8. Abbreviatus Group, characterized by robnst form, very short tail, 5 closed tri-
angles in anterior lower molar, and two closed and oue open in posterior
upper, inceludes abbreviutus and fisheri.

9, Charotorrhinus Group, characterized by yellow nose and five closed trisngles In
posterior upper molar, includes chrotorrhinus and razvus.

10. Xanthognathus Group, characterized Dy yellow nose, large size, glands on
flanks, and 3 closed triangles in posterior npper molar, includes one species,.
ranthognathus.

L}

In using the following key it will be necessary to have both skins
and skulls in hand, and even theun it will be impossible to identify some
of the forms without actual comparison with their nearest allies, When-
ever possible, several specimens shounld be examined, to avoid the
danger of being led astray by abuormal molar patterns, for even the
widest ranges of subgeneric differences are sometimes covered by
individual variation or abnormal tooth pattern.

KEY TO SPECIES AND SUBSPECIES OF THE SUBGENUS MICROTUS.

m2 with 4 elosed angular sections and a ronnded posterior loop.
m3 with two of the 3 triangles usaally confluent.

Interpavietal about as wide as long, colors pale. ... ... L aiaiiins brewerd
Interpariofal inneh wider than long, colors dark . ..o enonnen nesophilus

ml with usnally a sharp point or spur at base of posterior triangle; beily white

with o median dusly HNe. .o oo ceveiriiiai s i e ee e tOPERGTE
mt with nermal truncate posterior triangle; belly withiont medizn dusky line.
Interparietal more than half as long as wide, belly white.
§knll long and narrow, braincase long, feet and tail stout. ... .. __.aziceus
Interparietal about half as long as wide, belly usually dull colored.
Slkull wide, braincase short, melars small.... ... viaenivannss enirus
8kull not wide, braincase medinm, molars wedium.
Colors dusky or blackish.
Size large, hind foot 23. ciueecmmae et e oo L RigTANSE
Size amall, hind foob 21 ... e e fontigenus
Colors Lrownish or dark grayish.
8ize médinm,

Belly white or whitielh ..o oo acadicus

Belly dull. .
Colors bright or dark brownish...... ... et aian pennsylranicus
Colors paler, size 1e88 .vvann i oonn i i e modestus

Size small, fect and tail very slender.

Skull low, incisors projecting, bullm not Jarge. .o _......o. labradorius
8kull high, iucisors decurved, bulliv large. . ..oo...coas. druminondi
m?2 with 4 closed sections and no posterior loop (except irregulatly in Californicus

group.
Mimmw 4, inguinal, 1-1; pectoral, 1-1. 8kull short and wide. Tneisive foramina

not constricted.
Colors bright rich brown above and below. .. .oonoiiioiiii i, Sfulviventer
Colors dull brownish above and below.

Belly bus little lighter than back,

Bize 1nedifIm oo oo oo oo e i i casaees e m—es rmmmn e mericanus
Size slightly larger. coocr oo i i e e phaus

Belly much lighter than baclk; size small . ooovviviiaaniaoon mogollonensis
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Mammu: 8, inguainal, 2-2; pectoral, 2-2..
ml with normally 4 elosed triangles (sometines 5 in siibensis) and rounded anterior

loop.

Bulla: very sall and narrow, molars very light.
Skull narrow and slender.. . oo oo i operarius
Sknll wider and heavier ... v vivent canmcniansessnnanscanmas cvmmns Ladiacensis

Bullx: medinm, moelars moderately heavy.
Incisors strongly projecting,

Size large, hind foob 23 .. .o ot i innnitua
Sizesmall, BInd Ot 19 o wincsonin s o ve s wimss e s i v s A— macfarlani

Incisors not strongly projecting, size medium,
Frontals heavily ridged in adult males.
Prezygomatic noteh deep, color dusky gray ov ochraceous

Color dark ochraceous, Belly Qusky .oeaee cvoaenvaar commeanannonn gttkensis
Color dusky gray, belly buffy gray. ..o ooenn o iiiian yakuiatensis
Prezygomatic noteh shallow, colur ocheaceous . ... oeevnun. unalascensis
Frontals not ridged in adults, color ocliraceous.. ... ... ._._..... popofensin

‘ml with 5 or  closed triangles, 7
A pair of ylands on flanks of males, nosoe yellowish.
Size large, side glands conspicuons in adult wales, m3 with 3 closed tri-

BHEl8S cumymusnBanornem somm oo p S S R aaunthognathus
Size smaller, gla.nds obseure or wanting, m3 with 5 cloged triangles.

B s chrotorriinus

7150 01 575 - O U U RO O ravus

A pair of gl“mds on hips of males, nose not yellow.
[neisive foraminanot constricted posteriorly, m2 with or withont pesterior loop.

Size large, colors dark, young blackish.

Nasals emarginate posteriorly. ..o oin il aareineae s 0d0E
Nasals truncate postetior]y.. cocoon i ivarioviinramnerocmean cons scirpensis
Bize smaller, colors grayish, young dusky ..............c.......californicus
Colors elearer gray, bullx smaller. )
SR Wilberseomors g ey prssssaprssimausres segusser s N LHCOTE
BT Ty 3 consgtriclus

Incisive foramina consiricted posteriorly, m2 novmally without posterior leop.

Tail very short, size nmedium.

Dully dusky, lips and-tip of nose white ..ot viiniaiaans ivanns dutcheri
Belly, lips, aud nose buffy. - )
Rostrum and nasals slender ... ..couiiiiiiiiiiinnnnnaaaaa abbreviatus
Rostrum and nasals heavy ..o o i i e Sisheri

‘Tuil medium, size lurge or amall.
‘ml with 8 closed triangles and decp-lobed trefoil.,

Size large, hind oot 24 ovvniriman i cr o oo nevadensis
‘ml with 5 closed triangles and anterior t.refml :

Sivelavge, RINATLo0E B3l wumsvmnosmoms sasmase o ssom s o rivularis
Size medium or small; hind foot 18-22, belly gray or whitish, ears

large.

Hind foot 20 or more.
Color dark gray above. .o evevecemeo i meinieceiaaaaas monianis
Color rusty gray above. oo cocae oo iaoaar vamnan revnns arizonensis

Hind foot 20 or less.
Lateral pits of palate deep, tail bicolor.

Color grizeled Eray o sevnmrmenssns s daes demand oo a8
Color ashy gIay., . cicies ssssbiemsas, siay v boisivsia canescens

Lateral pits of palate shallow, tail mostly gray. ......canicgudus
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KEY TO SPECIES AND SUBSPECIES OF THE SUBGENUS MICROTUS— Cont'd.

Tail long, about § of total length.
Hip glands conspicuous in males, colors dark brown.

Hind foot averaging 25.4.._._...._...... S R AT AR townsendi

Hind foot averaging 22 ... . ... L.l tetramerus
Hip glands not conspicuous, colors grayish, belly whitish.

Bize large, hind foob 24 ... . . ... MACTHIUSE

Size medium, hind foot 22.
Anterior arm of frontal acuminate.

Skull narrow, bullis small ... ..o ooonoon e oo oL cangusticeps
Skall normal, bullwe large.
Sides much grayer thanbaek. ... ... ... mordax
Sides searcely grayer than baele ... .. ..o ..., longicandus
Anterior arm of frontal obliguely truncate.
Size small, foot 20_ . o eiiiii e . N alticolug
Bize larwer, loot 22_ . ... ...l L.......leucophaus

MICROTUS PENNSYLVANICUS (Ord). Meadow Vole.

Mus pemmsylvanica Ord, Guthrie’s Geography, 2d American edition, 11, 292, 1815,
(Rhoads’ reprint.) Based on Wilson’s description of the meadow mouse from
meadows below Philadelphia and along the seashare,

Mynomes pratensis Ratinesque, Am. Monthly Mag., II, 43, 1817. Based on Wilson's
description of meadew mouse.

Lemmus noveboracensis Rafinesque, Annals of Nature, 3, 1820, (New York and New
Jeraey.)

Arvieola viparius Ord, Journ. Acad. Nat. Sci, Philadelphia, IV, I't, IL, 305-306, 1825,
(Type locality nos given.)

Arrieola palustris Harlan, Fanna Americana, 136-138, 1825.  (Bwamp along the shores
of the Delaware. )}

Arvicola hirsuius Emmons, Rept. Quad. Mass., 60, 1840.

Arvicola alborufescens Emmons, Rept. Qnad. Mass., 60-61, 1840, (Williamstown,
Mass,)

Arvicola fulva Aud. and Bach., Proc. Acad, Nat. Sci. Phila., 1, 96, 1841, (““Onc of
the Western States; we believe Illinois.”)

Arvicola nasuta Aud. and Bach,, Proo. Aead, Nat, Sei. I'hila,, I, 9647, 1841.  (Near

" Boston, Mass,)

Arvicold rufescens DeKay, Zool. N. Y., Mammals, I, 85, 1842, . (Oueida Lake, N. Y.)

Arvicola oneida DeKay, Zool. N. Y., Mammals, I, 88-89, 1842. (Oneida Lake, N. Y.}

Arvicola dekayi Aud. and Bach., Quad. N, Am., 111, 287-248, 1854, (New York or
Ilinois.)

Arvicola riparia var. longipilis Baird, Mammals N. Am., 524, 1857. (West Northiicld,
111, and Rucine, Wis.)

Arvicola rufidorsum Daird, Mammals N. Am,, 526, 1857." (lolmes Ilole, Marthas
Vineyard, Mass.)

Type locality.—Pennsylvania (meadows below Philadelphia).

Geographic distribution.—Lastern United States and westward as
far as Dakota and Nebraska, shading into moedesfus of the western
plains and Rocky Mountains. In a general way it occupies the Tran-
sition zone from the Atlantic coast to the edge of the Great I’lains.

Habitat,—Meadows, fields, and cspecially grassy places near water.

1Kot having seen the type of rufidersum ov any specimen from Marthas Vineyard,
I hesitate to place this name in synonowy.
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Genoral characters.—Size medinm; tail at least twice as long as hind
foot; fur loug, overlaid with coarse hairs; ears moderate, conspicuous
above fur in summer, almost concealed in winter pelage; colors dusky
gray or brownish; skull long, well arched, and rather smooth; middle
npper molar with four triangles and a posterior loop.

Color.—Summer pelage: Upperparts duall chestbut brown, varying
to bright yellowish chestnut, darkened along the back with coarse
black hairs; belly dusky gray or tinged with cinnamon; feet brownish;
tail dusky above, slightly paler below. Winter pelage: Duller and
grayer throughout; tail indistinetly bicolor. Young: Blackish.

Cranial characters~~Skull long, usually not angular or much ridged;
incisors projecting well in front of nasals; incisive foramina long, ocen-
pying two-thirds of the space between molars and ineisors; bulle mod-
erately large and well rounded ; molar series long;
m% with 4 closed triangles and a posterior loop;
m3 with an anterior crescent, 3 closed triangles,
and a posterior loop with two inver lobes; ml
with 5 closed triangles, anterior trefoil, 4 outer
and 5 inmer salient angles; m3 with 3 long iuner . o oo atiern
and 3 short outer salient angles. of Microtus pennsyloanicus

Measurements.—Average of 5 adults from., (<5
Washington, D. C.: Total length, 171; tail vertebra, 46; hind foot,
21.2, Skull (No. 30321, 2 ad., from Washington, D. C.): Basal length,
27.4; nasals, 8,3; zygomatic breadth, 17.2; mastoid breadth, 12.7; alve-
olar length of upper molar series, 7.2,

Remarks—The above description is based on a good series of speci-
mens from the District of Columbia, showing the seasonal changes of
pelage and agreeing perfectly with theé Pennsylvania animal. From
Pennsylvania south along the Atlantic eoast, specimens show a notice-
able increase in size and intensity of coloration, which reaclies its
magimum in the subspecies nigrans of North Carolina; while to the
north they show a corresponding decrease in size and intensity of col-
oration, which reaches its extreme in the snbspecies aecadicus of Nova
BScotia, To the westward pennsylvanicus is fairly typical as far as
southern Michigan and Iowa, but on the plains of Nebraska and South
Dukota it grows paler as it grades into modestus, Northward in Min-
nesota it becomes smaller until searcely distinguishable from and
perhaps grading into drummondi of northwest Canada, Three skulls
in the T, 8, National Museum, that seem to be typical pennsylvanicus,
are labeled as coming from Prairie Mer Rouge, La., but I am ineclined
to question the authenticity of the labeling.

Specimens evamined.—Total number, 716, from the following localities:

Pennsylvania: Philadelphia, 1; Chester County, 1; Carlisle, 6; Columbia, 2;
Drurys Ron (near Renovo), §; Foxbury, 2; Pine Glen, 1; Leasuresville, 2;

Bear Lake (Warren County), 2.
18392—No. 17 2
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New York: Owego, 2; Nichols, 24; Lake George, 20; Alder Creck, 2; Locust
Grove, 55; Peterboro, 8; Troy, 5; Geneva, 5; Brandon, 4; Catskill Monn-
tains, §; Highland Falls, 12; Mott Haven, 1; Oyster Bay, 2; Lake Grove,
2; Montank Poiné, 45; Shelter Island, 6; Plum Island, 14; Roeslyn, 4.

Connecticut: East Hartford, 2.

Massachusetts: Wilmington, 13; Middleboro, 19; Newtonville, 4; Holwmes
Hole, 1; Woods Holl, 1.

Vermont: Burlington, 4,

New Hampshire: Ossipee, 15.

Maine: Addison, 1; Calais, 1.

New Jersey: Tuckerton, 4; Mays Landing, 1; Sea Island City, 1.

Maryland: Laurel, 23; Hyattsville, 7; Bladensburg, 1; Mountain Luke Parlk,
2; Finzel, 1; Grantsville, 1.

District of Columbia: Washington, 64.

Virginia: Falls Church, 2; Dunn Loring, 2; Arlington, 2; Yort Myer, 1;
Bristoe, 1.

West Virginia: Travellers Repose, 2; White Sulphur 8prings, 3.

North Carolina: Roan Mountain, 45; 0ld Richmond, 3; Raleigh, 20.

Ohio: Garrettsville, 10; Salem, 1.

Michigan: Detroit River, 1; Manchester, 3; Ann Arbor, 2.

Illinois: West Northfield, 6.

Wisconsin: Racine, 14; Busseyville, 1; Milwaukee, 4; Saxeville, 1; Fisher

Lake (Iron County), 14,
Iowa: Knoxville, 2.
Missouri: St. Louis, 5.
Louisiana: Prairie Mer Rouge, 3.
Nebraska: Blair, 3; Valentine, 2,
Minnesota: lilk River, 1125 Yort Snelling, 3; Heron Lake, 1; Orfonvilie, 15
Tower, 6.

South Dakota: Vermilion, 2; Pierre, 2; Travere, 1; Flandreau, 4; Fort Sis-
seton, 18; Fort Wadsworth, 2,

Ontario: Toronto, 1; Lorne Park, 6.

MICROTUS PERNSYLVANICUS NIGRANS Rhoads. Albemarle Meadow Vole.
Microtus pennsylvanious nigrans Rhoads, Proc. Acad. Nat. Sci. Phila., 1897, 307-308.

Type locality.—Currituck, N, C.

Geographic distribution.—(Typical form.) Ooast region of northern
North Carolina and southern Virginia, in the Austroripariau zone.

Habitat.—Marshes and localities close to water.

General characters.—Slightly larger than pennsylvanicus, with notice-
ably larger hind feet and darker coloration,

Color.—Summer pelage: Upperparts dall bister, much obscared by
black hairs; belly smoky gray to dull einnamon; tail black above,
sooty below; feet blackish, Winter pelage (partly retained in April
specimens): Darker, with dorsal area almest black. Young (to nearly
half grown): Sooty black all over.

Oranial characters.—Skull averaging slightly larger than in typical
pennsylvanicus; rostrum slightly heavier, incisive foramina wider; den-
tition the same,
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Measurements—Average of three not fully adult males from type
locality : Total length, 165; tail vertebra, 43; hind foot, 28, Skull (No.
72374, 2 ad., from Hastville, Va.): Basal length, 29; nasals, 8.5; zygo-
matie breadth, 17.5; mastoid breadth. 13.4: alveolar length of upper
molar series, 7.3,

Remarks.—Specimens of Microtus from a chain of localities along the
Atlantic coast, from North Carolina to Nova Scotia, show a decrease
in size and intensity of coloration from the sonth northward. Unfortu-
nately the type of pennsylvanicus was taken from an intermediate
locality, and it becomes necessary to recognize the extremes—acadicus
and nigrans—as slightly differentiated forms.

Specimens examined.—Total number of typlcal specimens, 16, from
the following localities:

North Carolina: Currituck, 6.
Virginia: Wallaceton, 7; Eastville, 1; Smiths Island, 2,
MICROTUS PENNSYLVANICUS ACADICUS Bangs. Acadian Vole.
Microtus pennsylvanicus acadicus Bangs, Am. Nat., XXXI, 239-240, March, 1897.

Type locality.—Digby, Nova Scotia.

Geographic distribution.—~Nova Seotia and Prince Edward Island.

Habitai{.—Fields and fresh-water marshes.

General characters.—Slightly smaller than M. pennsylvanicus; color
slightly paler, both in summer and winter.

Color.— Summer pelage (July to October): Upper parts yellowish bister,
slightly iined with black hairs; belly washed with white or smoky gray;
tail indistinetly bicolor, brownish black above, slightly paler below;
feet dusky plumbeous. Winter pelage: Back buffy gray; sides paler;
ears nearly concealed under bright ochraceous pateh; belly washed
with pure white; tail sharply bicolor, blackish above, white below; feet
plumbeous, Young: Not so dark as those of pennsylvanicus.

Cranial characters.—Skull usually distinguishable from that of penn-
- sylvanicus by projecting posterior point of palate; posterior tip of nasals
slightly emarginate or tranecate, never rounded. Dentition as in
pennsylvanicus.

Measurements.—Type: Total length, 172; tall vertebrme, 49; hind foot,
20. Average of 5 topotypes: 170; 47; 21. Skwull (No 2145 4 —not
fully adult): Basal length, 25.5; nasals, 7.7; zygomatic breadth, 14.8;
mastoid breadth, 12; alveolar length of upper molar series, 6.5

Remarks.—None of the 19 topotypes before meare old, and the major-
ity are not fully adulf, but in a series of 40 specimens from Prince
Edward Istand, including fully adult specimens in both summer and
winter pelages, the principal characters of M. acadicus are accentuat.d.
The winter pelage is rather more distinetive than the summer.

Specimens examined.—Total number, 67, from the following loealities:

Nova 8Scotia: Digby, 19; Halifax, 1.
Prince Bdward Island: 47.
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MICROTUS PENNSYLVANICUS MODESTUS (Baird). Sawaich Vole.

Awrvicola modesta Baird, Mamm. N. Am., 535-536, 1857.
Arvicola insperatus Allen, Bul. Am. Mus. Nat. Ilist., 347, 1894 (Custer, %, Dak.).

Type locality.—*Sawateh Pass, Rocky Mountains” [same as Coche-
topa Pasg], Colorado. ' '

Geographic distribution.—Rocky Mountains and western Plains from
New Mexico to British Columbia, and from the Black Hills of South
Dakota to central Idaho, and beyond, with slight variation, to the
plains of the Columbia, mainly in Transition zone.

Habitat.—Marshes and damp grassy places.

(General characters.—Size of M. pennsylvanicus, tail slightiy shorter,
color paler, more yellowigh, never chestnut in summer pelage; skull
heavier, becoming more ridged and angular with age.

Color— Summer pelage : Upperparts dull ochraceous, darkened with
black-tipped hairs; belly washed with soiled whitish, smoky gray or
pale cinnamon; feet plumbeons; tail indistinetly bicolor, blackish above,
dull grayish below. Winter pelage: Much darkened above by long black
hairs, especially early in the season, later becoming paler than in sum-
mer as the under-fur grows longer; belly heavily washed with creamy
white; feet paler; tail more sharply bicolor. Young: Slightly less
blackish than in pennsylvanicus.

CUranial character's.—Skull not positively distinguishable from that of
pennsylvanicus, but in adults averaging heavier and more ridgad.

Measurements—Average of 10 adults from Cochetopa Pass, Colorade:
Total length, 176; tail vertebrie, 44; hind foof, 20.6. Skull (No. 43053,
¢ ad.): Basal length, 27; nasals, 7.6; zygomatic breadth, 16; mastoid
breadth, 12.4; alveolar length of upper molar series, 6.7.

Remarks.—Baird’s type of modestus was collected at Sawateh or
Cochetopa Pass in the Cochetopa Mountains. The type speecimen in
the United States National Museum is o Lalf grown young in the black
pelage, and agrees perfeetly in both external and cranial characters
with specimens of the same age since collected at the type locality.
The other specimen from Bawatch Pass (No, 593), which Professor
Baird examined and believed to be distinet from modestus, but refrained
from deseribing from a single immature specimen,! is also in the United
States National Museuain, and proves to be Microtus nanus, a good series
of which has since been collected at a point 3 miles east ot Cochetopa
Pass. Microtus mordax is the only other species knrown to oceur in this
part of Colorado, These three widely different species are readily dis-
tinguishable at any age.

Mierotus modestus decreases in gize to the northward until, in north.
western Montana, it seems to merge into the little drummondi of the
region farther nmorth. Westward it becomes darker, specinens from
Salt Lake Valley, Utah, being practically indistingunishable from typi.
cal pennsylvanicus, while those from Cwear d’Alene, Idaho, and the

t Mamm. N, Am., p. 535, 1857.
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plains of the Columbia in eastern Washington are too small and dark
to be typical modestus.
Specimens evamined.—Total number, 259, from the following localities:
Colorado: Cochetopa Pass, 83; Fort Garland, 15; Loveland, 7; Twin Lakes, 1.
Wyoming: Neweastle, 1; Bear Lodge Mountains, 2; Sundance, 1; Lower
Geyser Bagin, Yellowstone Park, 1.

South Dakota: Custer, 2; Hill City, 1.

North Dakota: 17ort Buford, 1.

Montana: Little Bighorn River, 2; Fort Custer, 3; Bozeman, 2; Fort Ellis, 1;
Big Snowy Mountains, 13; Philbrook, 1; Stanford, 1; Choteaun, 1; Robare,
1; Blackfoot, 1; IFort Assinniboine, 1; Tobacco Plains, 3; Stillwater Lake,
8; Flathead Lake, 9; Little Bitterroot Creek, 2; Hot Springs Creek, 1;
Horse I'lains (8 miles east), 1.

Idaho: Lemhi, 1; Salmon River, 3; Challis, 3; Bireh Creek, 24; Cowur d’Alene,
3; TFort Sherman, 1.

Washington: Marshall, 15; Coulee City, 4; Conconully, 4; Colville, 20;
Marens, 1,

Utah: Ogden, 7; Salt Lake, 1.

MICROTUS PENNSYLVANICUS FON- 'TGENTS (Bangs). Forest Vole.

Microtus fontigenus Bangs, Proe. Biol. Soc. Wash., X, 48-449, March 9, 1896,
Microtus pennsylvanicus fontigenus Miller, Proc. Boston Soc. Nat. Hist., XXVIII, 14,
April, 1897,

Type locality.—Lake Edward, Quebec,

Geographie distribution. Hastern Canada, in the Hudsonian zone.

Habitat.—Marshes, fields, dry banks, and deep woods.

General characters.—Smaller than pennsylvenicus, with short wide
skull, large round bullie, and short incisive foramina.

Color.—Autumn pelage (September specimens in long fur): Upper-
parts dark bister mixed with black, slightly paler on sides and cheeks;
belly washed with whitish or smoky gray; tail bicolor, blackish above,
grayish below; feet plumbeous,

Cranial eharacters.—3kull light and smooth, not ridged or angunlar;
rostrum and ineisive foramiua short; brainease wide; audital bulla
large and smoothly rounded; interpterygoid space narrow, ending
squarely at palate; deuntition as in pennsylvanicus,

Measurements.—Type, ¢ ad.: Total length, 151; tail vertebr, 41; hind
foot, 21. Topotype, & ad.: 150; 43; 21. Skull (No. 3830, 4 ): Basal
length, 23, nasals, 6.2 zygomatie breadth, 14.3; mastoid breadth, 11.5;
alveolar Iength of upper molar series, 6.

Remarks.—The short rostrum, short, wide braincase, and short inci-
sive foramina distinguish fontigenus trom both pennsyleanicus and drum-
mondi, with both of whiel species it seems to intergrade.

In size it is internediate, and in external characters not very dif-
ferent from either. It is recorded by Mr. Miller from Nepigon and
Peninsula Harbor, Ontario, but he considers the specimens obtained at
those places not quite typical.! A series of 10 specimens from Godbout,
(Quebec, are rather nearer fontigenus than acadicus.

Specimens examined.—Total number, 6, topotypes (from the Bangs
Coll.).

! Proc. Boston Soe. Nat. Iist., XX VIII, 14, April, 1847,
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MICROTUS PENNSYLVANICUS LABRADORIUS Bailey. Little Labrador Vole,

Miorotus pennsylvanious labradorius Bailey, Proc. Biol. Sec. Wash., XII, 88, April 30,
1898,

Type locality.—Fort Chimo, Ungava, Labrador.

Geographic distribution.—Known only from the type locality.

General characters,—Size of Microtus drummondi and of approxi-
mately the same proportions. Skull flatter, with smalier audital bulle
and more protruding upper ineisors.

Oolor.—(Much changed by alecohol.) Upperparts dark brownish;
belly whitish; tail bicolor; feet pale.

Oranial characters.—Skull low, not much ridged or angled; postor-
bital ridge prominent; nasals short, cuueate and scarcely reaching
base of incisors; andital bulle small; incisive foramina short; first
upper molar usnally with an inner posterior point, molar pattern other-
wise as in pennsylvanicus. The skull is readily distingnishable from
that of either drummondi or fontigenus by the protruding incisors and
small andital bulla,

Measurements.—Type, ¢ ad. (in aleohol), measured by Dr. €. Hart
Merriam: Total length, 13%; tail vertebreae, 3%; hind foot, 20. Average of
7 aleoholie specimens from type locality: 137; 37; 19, Skull (of type):
Basal Iength, 24.3; nasals, 6.7; zygomatie breadth, 14.4; mastoid
breadth, 11; alveolar length of upper molar series, 6.2,

Remarks.— M. labradorius shows closer affinity with drummondi than
with fontigenus, though no doubt meeting and grading into the latter.
It is widely ditferent from enizus, and the two occur together at Fort
Chimo.

Specimens examined, —Total number, 9, from the type locality.

MICROTUS DRUMMONDI (Aud. & Bach.). Drummond Vole,

Arvicola drummondi Aud. and Bach., Quad. N. Am., ITI, 166-167, 1854,

Arvicola ( Mynomes) microcephalus Rhoals, I’roe. Acad. Nati. Sei. Phila., 1894, 286-287
(Lac La Hache, B, C.).

Microtus stonei Allen, Bul. Am. Muns. Nat. Hist., XII, 4, March, 1899 (Liard River,
N. W.T.).

Type locality.—Rocky Mountains, vicinity of Jasper House, Alberta.

Geographic distribution.—From Hudson Bay to the west slope of
the Rocky Mountains and Alaska, and from the northern edge of the
United States north to Fort Anderson, N. W. T, in Canadian and
Hudsonian zones.

Halbitat.—Both marshes and dry upland.

General characters.—Similar to Microtus pennsylvanicus, but much
smaller, with slenderer feet and tail, and paler color.

Color.—8ummer pelage: Upperparts yellowish bister with numerous
dark-brown- or black-tipped hairs, sides of nose and hairs in front of
ears more deecidedly yellowish; belly white or rarely tinged with bufly,
sometimes dusky during the molt; feet silvery gray; tail bicolor, black-
ish above, whitish below. Winter Pelage: Paler than in summer; yel-
low on ears and nose more congpicuous; Young: Paler and not so
sooty as young pennsylvanicus.
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Cranial characters—Skull not much arched and rather flat topped,
slender but sharply ridged in adults; audital bulle large and smoothly
rounded; palate flattened in immature specimens, becowing higher
with deep lateral pitsin adults. Dentition as in pennsylvanicus. Except
for the larger bullz and a few characters of minor weight, the skull of
drummondi is a miniature of the skull of pennsylvanicus.

Measurements.—Average of 6 adult males and females from Muskeg
Creek, Alberta: Total length, 145; tail vertebrz, 39; hind foot, 17.8.
Largest specimen from Muskeg Creek: 160; 41; 18. Skull (No, 81487,
¢ ad., same locality): Basal length, 23; nasals, 6; zygomatic breadth,
14; mastoid breadth, 11; alveolar length of upper molar series, 6.

Remarks.—The eharacters separating drummondi from pennsylvanicus
and smodestus are relative. There is no sharp distinetion and the forms
either merge into each other, or after approaching each other in size
overlap in range and ocenr together at the same loealities, Specimens
from Blackfoot, Montana, are nearer modestus, while those from Snmmit
and St. Marys Lake are almost typical drummondi, At Elk River,
Minnesota, about half of the specimens are almost typical drummondi,
while the others are a small form of pennsylvanicus; but, as others fall
between and eannot positively be placed with either form, it is impos-
gible to decide whether the difference is due to individual variation in
an intermediate form or whether two species meet and interbreed.

To the eastward drummondi merges into fontigenus, from which it
differs in such slight degree that the two are not easily distinguishable.
On the west glope in British Columbia drumimondi becomes slightly
darker, and in that respect less uulike fontigenus in ‘appearance, but
rétains its craninl characters, Alaska and northwestern specimens
(from Fort Wrangel, Nulato, and Fort Simpson) are larger and in gen-
eral appearance less different from pennsylvanicus, but detailed cranial
characters show them to be but a robust form of drummendi. Speci-
meus from Liard River, including the type of M. stonei, are indistin-
guishable from typical drummondi. '

Specimens examined.—Total number, 355, from the following localities:

Alberta: Muskeg Creck (15 miles south of Smoky River), 13; Smoky Valley
(50 miles north of Jasper House),5; Fishing Lake (90 mtiles north of
Jasper house), 2; Henry ITonge (15 miles south}, 4; South Edmonton,
110; St. Alberts, 26; Canmors, 2; Dunfl, 1; Red Decr, 1.

Athabasca: Lesser Slave Lake, 1.

Assiniboia: Indian Head, 30; Medicine Hat, L.

British Columbia: Shuswap, 13; Sicamous, 1; Carihoo Lake, 2; Okanagan,
11; Ducks, 2; Stnart Lake, 1.

Saskatchewan: Camberlund House, 2; 5t. Louls, 1.

Manitoba: Carberry, 2.

Outario: Rat Portage, 2; Coney Island (Lake of the Woods), 2.

Northwest Territory: Fort Churehill, 2; Fort Simpson, 2; Fort Rase, 3; Fort
Reliance, 1; Big Island (Great Slave Lake), 1; Fort (Good Hope,
1; Fort MacPherson, 1; Fort Anderson, 2; hoad of Liard River, 1;
Clandindu River, 1; Dawson, 1; Sixty-MileCreek,1; Fort Selkirk, 3;
50 miles below Fort Selkirk, 1; Rink Rapids, 6; Thirty-Mile River, 3;
Lake Lebarge, 4; Fifty-Mile River, 6; Lake Marsh, 22; Caribou
Crossing, 16,
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Alagka: Fort Wrange!l, 1; Nulato, 1; Charlie Creck (Yukon River), 2; Cana-
dian Boundary and Yukon River, 4.

North Dakota: Portland, 4; Lisbon, 1; Bottineau, 1.

Montana: St. Marys Lake, 6; Summit, 8.

Idaho: Priest Liake, 5.

Washington: Loon Lake, 9.

MICROTUS AZTECUS (Allen). Aztec Vole.
Arvicola ( Mynomes) azicens Allen, Bul. Am, Mus. Nat. Hist., V, 73-74, April 28, 1893

Type locality.—Aztec, New Mexico (altitude, 5,900 feet).

(Geographic distribution.—-Valley of the San Juan River in north-
western New Mexieo, in Transition zone,

Habitat,—Grassy places along the river banks and near irrigation
ditches,

GFeneral characters.—In size similar to M. pennsylvanicus, but with
shorter tail and larger hind foot; skull long; braincase narrow; inter-
parietal long.

Color.-— Winter pelage: Upperparts dull bufly, heavily mixed with
black hairs; belly washed with creamy or pale buff; feet plumbeous;
tail sharply bicolor, Llack above, soiled whitish below. Young (half-
grown specimens in Dec.): Secarcely different in eolor from adults,
{ Summer pelage not examined. )

Cranial characters.—Skull long; braincase high and narrow; inter-
parietal more than half as long as wide, extending back to plane of
foramen magnum; audital bulle large; mandible short and lheavy;
angular process of mandible wide; dentition as in pennsylvanicus,

Measurements.—-Average ot 7 adults from typelocality: Total length,
1713 tail vertebrwe, 43; hind foot, 22. Skull (No.57432, 3 ad.): Basal
length, 28.8; nasals, 8.4; zygomatic breadth, 17; mastoid breadth, 12.5;
alveolar length of upper wolar series, 7.2,

Remarks.—Microtus aztecus belongs to the pennsylvanicus group.
Externally it is wot very different from modestus, but none of the
gpecimens show any signs of intergradation; and the skull characters
are so well marked that there seems no doubt of its full specifie rank.

Specimens examined.—-Total number, 45, from the following localities:

New Mexico: Aztec, 42; La Plata, 5.

MICROTUS ENIXUS Bangs. Large Labrador Vole,
Microtus enixus Bangs, Am, Nat., XXX, 1051-1052, Dec. 5, 1896.

Type locelity.— Hamilton Inlet (north shore), Labrador,

Geographic distribution.—Eastern coast of Labrador from ITamilton
Inlet to Ungava Bay, in Budsonian zone. .

General characters.—Size slightly larger than M. penrnsylvanicus, with
relatively longer tail and larger ears; coloration duller and darker;
gkull smaller, shorter, and wider, with lighter molars. Hip glands
present in adult males.
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Color.—Summer pelage (July and Aug. specimens): Upperparts dark
yellowish bister mixed with blackish; belly smoky gray or soiled
whitish, sometimes tinged with buffy; feet dusky or blackish; tail
black above, grayish brown below.

COranial characters.—-Outline of skull shorter, wider, and less arched
than in pennsylvanicus; prezygomatic notch deep; coronoid notch of
mandible wide-and rounded; molar series small and slender; m2 with
posterior loop completely closed and eircular in form; m3 with termi-
nal loop shortened; dentition otherwise as in pennsylmm( 108,

Measurements.‘—’l‘ype, 2 ad.: Total length, 210; tail vertebrie, G7;
hind foot, 22.5. Average of 10 adult topotypes: 180.4; 60.4; 224, Shull
(No, 4018, ¢ ad.): Basal length, 27.3; nasals, 8.6; zygomatic breadth,
16.7; mastoid breadth, 12.3; alveolar length of upper molar sertes, 6.5.

Remarks.— Microtus enivus appears to be a distinet and well marked
species of the pemnsylvanicus group, the loug tail and small molars
being the most convenient characters for recognition. From its geo-
graphically nearest neighbors, Microtus p. fontigenus, of Lake Edward,
Quebec, and Microtus p. labradorius, of Ungava, it shows a wider
difference than from typical pennsylvanicus.

Specimens examined.—Total number, 16, from the following localities:

Labrador: Hamilton Inlet, 13; Fort Chime, Ungava, 3,

MICROTTUS TERRAENOV.AE (Bangs). Newfoundland Vole.
Adrricole ferrenore Bangs, Proe. Biol. Soe. Wash., IX, 129-132, July 27, 1884,

Type locality.—Codroy, Newfoundland.

(eographic distribution.—~Newtoundland and Pengnin Island.

General characters.—Slightly larger than pennsylvanicus, with decid-
edly larger hind foot, and more yellowish colora; belly with dusky
median line; nose patch buffy; skull wide and angular.

Color.—Summer pelage (in July and August specimens): Upper-
parts dark russet, darkened by brown-tipped hairs, becomiug paler on
sides and across face; nose patch dark buffy or dull russet; belly whit-
islt or smoke gray with a median streak of dusky einnamon; tail dis-
tinetly bicolor, blackish above, soiled whitish below; feet grayish
brown. Winter pelage (retained in April specimens): Slightly paler
russet above, whiter below, with sharper markings throughout. Young
(nearly half-.grown): Similar to adults.

Cranial characters.——Skull short with wide-spreading zygomata; pre-
zygomatie noteh deep; nasals terminating even with arms of premax-
ille; lateral pits of palate deep and wide; interpterygoid space narrow

+with median constrietion; ml with an anterior spur or loop; m3 with
posterior loop short, 1rregu1arly rounded, triangular or trlfoll.lte, ‘m2
and 3 normally with anterior point or spar.

"From originai description,
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Measurements.—Average of 10 adults from typeloeality: Totallength,
182; tail vertebrw, 52; hind foot, 23.4. Skull (No. 74029, &8 ad.): Basal
length, 28.5; nasals, 8.4; zygematic breadth, 17; mastoid breadth, 13;
alveolar length of upper molar series, 7.

Remarks.— Microtus terranova shows very distinetive eharacters, and
no close affinity with any npeighboring species. Specimens showing
very young and full winter pelage are still needed for a comprehensive
description.

Specimens examined.—Total number, 43; from the following localities:

Newfoundland: Codroy, 35; Panguin Island, 8.

MICROTUS BREWERI (Baird). DBeach Vole.
Arvicols brewert Baird, Mamm. N. Am., 525-526, 1857.

Type locality.—Muskeget Island, Massachusetts.

Geographic distribution.—Muskeget Island.

Habitat,—Beach plum thickets on the sandy island.

General characters,—Size a little larger than pennsylvanicus; colors
pale grayish; pelage long and coarse; skull heavy with wide nasals
and guadrate interparietal.

Color.—Summer pelage (July 18): Upperparts buffy gray with scat-
tered brown- and black-tipped hairs, paler on sides; belly tinged with
sulphuor yellow; feet silvery gray; tail bicolor, rusty brown or blackish
above, soiled whitish below. Young: Rather paler and duller than
adults.

Cranial characters,—Skull massive; nasals wide anteriorly; inter-
parietal more than half as long as wide; inner edges of zygomata
sharply notched close to lachrymals; rostrum heavy; upper incisors
bent abruptly downward; molar pattern not very different from that of
pennsyloanicus,

Measuremenis.—Average of 10 adults from Muskeget Island: Total
length, 182; tail vertebrie, 54; hind foot, 22.3.  Skull (No. 73141, & ad.):
Basal lengtl, 28.7; nasals, 8.3; zygomatic breadth, 17.3; muastoid
breadth, 13; alveolar length of npper molar series, 7.2.

Remarks—Nine of the 206 specimens have a small white spot on
the forehead. This may be accidental or an ounly partially acquired
character.

Specimens evamined. —Total number, 26; all from the type loeality.

MICROTUS NESOPHILUS Bailey. Gull Island Vole.

Microtus insularia Bailey, 'roc. Biol. Soc. Wash,, XII, #6, April 30, 1898, Name
precccupied by Lemaus insularis, Nillson (= AMicroilus agrestig L.}
Microtus nesophilus Bailey, Seience, N, 8., VIII, 782, Dec. 2, 1898,
Type loeality.—Great Gull Island, New York.
Geographic distribution.—Great Gull Island (at entrance to Long
Island Sound).
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General characters.—Size of pennsylvanicus ; colors darker ; skull
shorter and wider with more spreading zygomata and deeper prezygo-
matic notches.

Color.—Summer pelage: Upperparts, dark yellowish bister heavily
mixed with black hairs, darkest on nose and face; belly dusky, washed
with cinnamon; feet blackish; tail blackish above, dark brown below.

Cranial characters,—The skull differs from that of pennsylvanicus in
shorter, wider braincase, wider and more abruptly spreading zygomatic
arches, more expanded jugal, and smaller audital bullee; palate shors,
with a median point or spur and deep lateral pits; m3 normally with
anterior inner and outer triangles approximately opposite aud conflu-
ent; dentition otherwise similar to that of pennsylvanicus,

Measurements.—Type (measured in dry skin): Tail, 29; hind foot, 20.
No.1943, Am. Mus., 8 ad., 185: 41 : 21, Skull {No. 53969): Basallength,
26; zygomatic breadth, 16.2; mastoid breadth, 12.3; alveolar length of
upper molar series, 6.8. (No. 1943) 26.6; 8.5; 16.2; 13; 6.6.

Remarks.—Microtus nesophilus needs no cowmparison with breweri or
terranove, the other two insular forms from the Atlantic coast. In
general appearance it more nearly resembles pennsylvanicus, but in
cranial characters it is as distinctly different as either of the other
island species.

During the month of Aungust, 1898, Mr, A, H. Howell visited Great
Gull Island for the purpose of getting specimens of Microtus, but he
found their old haunts covered by the earth moved in grading the
island for fortitications, while no trace of the animals remained. He
thinks they are ecompletely exterminated.

Specimens examined.—Total number, 15; all from the type locality.

MICROTUS MONTANUS (Pceale). Peals Vole.

Arvicola montanus Peale, U. 3. Exploring Exp’d., Mammalogy, 44, 1848. )
Arvicola longirostris Baird, Mamm. N. Am., 530-531, 1857. (l'rom upper Pitt River,

Californin.)

Type locality.—teadwaters of Sacramento River, near Mount Shasta,
California.

Geographic distribution.——Northeastern California, eastern Oregon,
northern Utah and Nevada, in the Upper Sonoran and Trausition
ZOnes,

Habitat.—Marshes, meadows, and tule swamps.

General characters.—8ize medium (about as in pennsylvanicus); tail
about twice as long as hind foot; colors dark; hip glands conspicuous
in adult males; inecisors projecting well in front of nasals; incisive
foramina narrow and constricted posteriorly.

Color.—Summer pelage: Upperparts bister or ashy mixed with
blackish; belly washed with soiled whitish, giving a smoky gray or
dusky color; feet plumbeous; tail indistinctly bicolor, blackish above,
plumbeous below; lips usually showing a trace of whitigh,
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Cranial characters.—-Skull generally slender and smooth, becoming
angular and ridged in ouly a few very old individuals; nasals narrow
and short; interparietal wide and normally strap-shaped; incisive
foramina narrow and constricted posteriorly; bullke medium and well

rounded ; dentition rather light; m2 with 4 closed

MW? sections; m3 with 3 closed tridngles; m! rnor-
mally with 5 closed triangles.
Measurements,— Average of 10 specimens from
Wﬂw Sisson, Cal,: Total length, 175; tail vertebrie, 52;
i Lind foot, 21.5. Extremely lurge specimens from
Fia. 2. —MolavenamelpaticrnQieson run as high as 192; 54; 23, Skudl (No.
of Microlus inontanine (X)), : "

93689, 4 ad., from Sisson): Basal length, 28; na-
sals, 8; zygomatic breadth, 17; mastoid breadth, 13.5; alveolar length
of upper molar series, 7.3.

General rvemarks—The original description of I monfanus, thongh
meager, agrees in all particalars with the aniwal from Sisson, at the
west base of Mount Shasta. The measurements {total length, 61 inches;
tail, 14 inches=156 mm. and 38 mm.) give it too short a tail, which only
gerves to restrict it more closely to this form in distinetion from cither
of the longer-tailed specics (movder or californicus) that occur at or
near the type locality. Three mounted specimens in the United States
National Musenm, which Baird referred to montanus, and which eame
from Upper Klamath Lake and the Upper Des Chutes, are identieal
with those of the present series from Sisson, Fort Klamath, and Fot
Crook. BSpecimens lrom the south end of (ioose Lalke, which iz the
source of Pitt River, are the same as those from Sisson and from Fort
Crook, lower down the river, and also the same as Baird’s type of L.
longirostris from ¢ Upper Pitt River)

M. montanus has a somewhat scuttered and interrupted distribution
and shows considerable geographic variation in widely separated local-
ities. The extreme development of large size, large feef, and heavy
angular skull is found in the big marshes of the Carson Sink, Nevada,
while speeimens from higher levels in the Transition zone are smaller,
with slenderer feet and grayer coloration. The variation is mainly, but
not entirely, zonal, To sepatate either extreme would tend to con-
fusion rather than convenience, as the extremes point to nevadensis on
the one hand and to nanus on the other.

Specimens evamined.—Total number, 263, from the following localities:

California: Sisson, 57; Fort Crook, 23; Tlayden Hill, 2; Fall Lake, 2; Cassel,
1; Tule Lake, 2; Googe Lake, 8; Greenville (8 miles NW.), 3; Bueks
Rauch (Plumas (*o.), 1; Qainey, 3; Summit, 1.

Nevada: Washoe, 1; Deep llole (south end of Granite Range), 1; Pine For-
est Range, 1; Monntain City, 4; Wells, 13; Austin, 7; Carson, 16; Still-
water, 10; Newark Valley, 5; Monitor Valley, 5; Haby Lake, 5; Ruby
Mountains, 3.

Mamio. N. Aw,, 550, 1857,
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Oregon: Klamath Bagin (Lost River), 8; Klamath Falls, 1; I'ort Klamath, 5;
Swan Lake Valley, 5; 1"lush (west side Warner Lake), 9; Shirk, 2; Steen
Mountains (east slope), 1; SBummit NE. of S8teen Mounntains), 2; Burps,
2; Wapinitia, 4.

Utah: Ogden, 16; 8Balt Lake City, 3; I'rove, 1; Fairfield, 10; Manti, 20.
MICROTUS MONTANUS ARIZONENSIS Bailey. Arizoua Vole,
Microtug montanus grizonensis Bailey, Proc. Biol. Sec. Wash,, XII, 88, April 30, 1898,

Type locality—Springerville, Ariz,

Geographic distribution,—Platean country of eastern Arizona, at
head of Little Colorado, in the Transition Zone.

Habitat.—Creek banks aud damp meadows.

General characters—Similar to M. montanuns, but brighter and more
ferruginous in color; lateral pits of palate shallower.

Color,—FEarly winter peluge (October and November specimens):
Upperparts yellowish or rusty brown; belly washed with white; feet
dark grayish; tail bieolor, blackish above, grayish below; lips whitish,
Slightly immature specimens are a little duller colored than adults,

Crandal characters,—Skull very similar to that of montanus, but
casily distinguished by the fiatter palate with shallower lateral pits
and by thicker pterygoids; condyloid process of mandible slightly
shorter. Dentition not different.

Measurements.—Type: Total length, 184; tail vertebrie, 55; hind
foot, 20, Average of 7 specimens from type locality: 158; 41; 20.6,
Skull (of type): Basal length, 27.3; nasals, 8; zygomatic breadth, 16;
mastoid breadth, 12.2; alveolar length of upper molar series, 6.5,

General remarks.-—-Although widely separated geographieally from
M. montanus by desert country through which continuity of range is
improbable, this form is so elosely related to that species that its posi-
tion is best indicated by subspecific rank,

Specimens examined.—Total number, 12, from the following localities:

Arizona: Springerville, 11,
New Mexico: Nutria, 1.

MICROTUS MONTANUS RIVULARIS Bailey. ltah Vole.
Microtus nevadensis rivwlarie Bailey, Proce. Biol. Soc, Wash,, X1I, 87, April 30, 1898,

Type locality.—8t, George, Utah,

Geographic distribution.—Known only from type locality, probably
restricted to Lower Sonoran zone.

Habitat.—Tuale marshes along the banks of the Virgin River, The
runways were always found in wet places among sedges and rushes.

General churacters,—Larger and lighter colored than typical wmon-
tanus; skull more arched; nasals narrower.

Color,— Winter pelage: Upperparts dull bister, darkened with black-
ish-tipped hairs; sides scarcely paler; belly washed with white; feet
dull grayish; tail bicolor, blackish above, grayish below. Young:
Darker than adualt, but not black backed as in nevadensis.
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Cranial characters—Skull well arched, not much ridged ; nasals-con-
spicuously narrower than in mentanus; frontals narrower peosteriorly;
basioccipital more constricted anteriorly ; dentition essentially the same,

Measurements.—Type: Total length, 179; tail vertebrme, 48; hind
foot, 23. A nearly adult female topotype: 163; 43; 21, " Skull (of type):
Basal length, 28.2; nasals, 8.3; zygomatic breadth, 17; mastoid breadth,
13.3; alveolar length of upper molar series, 7.3.

General remarks.—Since rivuleris was deseribed in 18398 as a sub-
species of nevadensis, a series of dU specimens has been collected at the
type locality of montanus, showing for the first time the real characters
and the range of variation in that species, and, moreover, as Dr.
Merriam had previously suggested to me, that #irularis comes nearer
to typical montanus than fo nevadensis. So far as at present konown it
has an isolated range in a Lower Sonoran valley, but it may readily
extend northward to meet and merge into montanus In central Utah,

Specimens examined. —Total number, 4, from the type locality,

MICROTUS NANUS (Merriam). Iwarf Vole.

Arvicole nanus Merriam, North American Fauna No. 5, 62-63, pl. 11, figa, 5 and 6,
July 30, 1891,

Type locality.—Pahsimeroi Mountaing, ldaho (altitude 9,350 feet).

Geographic distribution.—Rocky Mountains and outlying ranges,
from central Idaho southward to central Nevada and southern Colo-
rado, in Canadian zone.

Habitat,—Dry, grassy parks on mountain slopes.

General characters,—Size small; tail short; ears short and rounded;
color dark grayish; skull slender,

Color.—Summer pelage: Upperparts uniformly grizzled gray mixed
with sepia and blackish hairs; belly washed with white; feet grayish
or plumbeous; tail bicolor, dusky gray above, whitish below. ( Winter
pelage unknown.) Young: Similar to adult, but slightly duller
throughout.

Cranial characters.—Skull small, slender and well arched, with alen-
der zygomata and large well-rounded bulliv; superciliary ridges prom.
inent, sometimes confluent in old age; incisors projecting well beyond
nasals; molars light, with short, wide triangles; enamel pattern scarcely
distinguishable from that of mordax and montanus.

Measurements.—Type, & ad.: Total length, 151; tail vertebrwe, 41;
hind foot, 18. Average of five adults from type locality: 143; 37; 18.4.
Slewll (of type): Basal length, 23.7; nasals, 6.7; zygomatic breadth, 14;
wastoid breadth, 10.8; alveolar Iength of upper molar series, 5.8.

Remarks.—Microtus nanus belongs to the montanus group but oceun-
pies a higher zOne and has more of the habits of Pedomys or Lagurus.
It is rarely found in wet places or near water. Specimens from certain
isolated localities are not entirely typical, but do not differ enough to
warrant separation,
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Specinens examined.—Total number, 114, from the following localities:

Idaho: Pahsimeroi Mountains, 13; Lost River Mountainsg, 1; Challis, 7; Saw-
tooth Lake, 5; Three Creek, 3; Montpslier Creck, 3; Seven Devils Moun-
tains, 4.

Utah: Uinta Mountains, head of Smith Fork, 1.

‘Wyoming: Fort Bridger, 9; Kinney Ranch, 6; Beaver, 1 (noskull); La Barge
Creek (near head), 1; Cheyenne, 3; 8herman, 2; Laramie, 2; South Dass
City, 20; Bighorn Mountains, head of Powder River, 9.

Montana: Beartooth Mountains, 3; Big Snowy Mountains, 1.

Colorado: Estes Park, 1; Cochetopa Passg, 17; Twin River, 1; Twin Lakes, 1.

MICROTUS NANUS CANESCENS Bailey. Gray Vole,
Microtus nanus canescens Bailey, Proc. Biol. S8oe, Wush., XI1, 87, April 30, 1898.

Type locality—Conconully, Washington.

Geographic distribution.—Northern Washington and southern British
Columbia, east of the Cascades. Apparently eonfined to the Transi-
tion zone,

Habitai,—Dry grassy ground.

General charaeters,—Like nanus but lighter, clearer gray; skull with
larger bulle and greater mastoid breadth; zygomatic arches less widely
spreading; upper incisors bent more abruptly downward. Hip glands
conspicuons in adult maies.

Color.—Summer pelage: Upperparts clear, dark grayish, formed Ly
pale buffy and black-tipped hairs; sides shading to lighter gray and
belly to white; feet dark gray; tail bicelor, blackish above, grayish
below. (Young and winier pelage not shown in present material.)

Cranial characters—Skull slightly narrower and more elongate than
in nanus; interparietal averaging longer; bulle deeidedly larger and
fuller; mastoid breadth relatively greater; incisors scarcely reaching
heyond nasals; molar pattern as in nanwus.

Meagurements,.—Type: Total length, 149; tail vertebrs, 42; hind
foot, 20, Skull (of type): Occipital condyle to anterior base of molars,
17.4; posterior tip of nasals to foramen magnum, 19.2; zygomatic
breadth, 15; mastoid breadth, 12.3; alveolar length of upper molar
series, 6.3,

General remarks.—In its extreme development this northern form is
readily distingnishable from typical nanus. From intermediate locali-

" ties, Flathead Lake and the Plains of the Columbia, specimens are
not typical of either but show slight peculiarities of local development
interesting in themselves but not sufficiently marked for even sub-
specific distinetion, To a certain extent they are intermediate between
nanus and canescens. '

Specimens examined.—Total number, 47, from the following localities:

British Columbia: Okanagan, 11; Ducks, 2; Vernon, 7.

Washington: Coneconully, 1; Wenatches, 1; Fort Walla Walla, 1; Oakesdale,
2; Wawawai, 4; Cheney, 1.

Oregon: Elgin, 2; Wallowa Mountains (near Joseph), G.

Montana: West arm of Flathead Lake, 5; Hot Spring Creek (a branch of the
Little Bitterroot), 4.
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MICROTLS CANICAUDUS Miller. Gray-tailed Vole,
Mierotus canicandus Miller, ’roc. Biol. Soc. Wash,, X1, 67-63, April 21, 1897,

Type locality.—MceCoy, Oregon,

Geographic distribution.—Willamette Valley, Oregon, and the ecast
base of the Cascades in southern Washington, in Transition zone.

General characters—Size and proportious about as in nenus; curs
larger, skull heavier, more arched, with fuller, rounder bullie, and shal-
lower lateral pits of palate, coloration more yellowish, tail grayer.

Color.— Winter pelage: Upperparts bright yellowish bister, darkened
with blackish-tipped hairs, slightly paler on sides; belly and whole
lower parts whitish-gray; feet grayish or pale plumbeous; tail in
winter adults uniformly grayish, with a half-concealed dnsky dorsal
line. In the ounly swmmer specimen (from North Yakima, Wash., and
perhaps not typical) the tail is sharply bicolor with a hlackish dorsal
line, Young (half-grown November specimens): Sooty gray above and
scarcely lighter below; feet dusky; tail gray, with a Dlackish dorsal
atripe.

Cranial characters—Skull igh, smooth, and well arched, with scarcely
a trace of superciliary ridges; interparietal lozenge-shaped; bulle
larger and more rounded than in nenws; interpterygoid fossa narrower
and nmore acuminate; lateral pits of palate shallower; incisors less
protruding; enamel pattern of molars the same as in nens,

Measurements.—Type: Total length, 135; tail vertebrw, 33; hind
foot, 20. Average of 8 adults from type locality: 141; 35.7; 20.  Skull
{of type): Basal length, 24.2; nasals, 7.3; zygomatic breadth, 15.3;
mastoid breadth, 12.8; alveolar length of upper molar series, G,

Remarks.—A single specimen with a badly broken skull from North
Yakima, Wash., seems to be true canicandus in summer pelage, and
indicates that the range of the species is much more exteusive than
is at present known.

Specimens examined.—Total number, 14, fromn the following localities:

Oregon: McCoy, 9; BDeaverton, 2; Sheridan, 2 (im),
Washington: North Yakima, 1.

MICROTUS DUTCHERI Bailey, Duteher Vole,
Microtus dulcheri Bailey, Proc. Iliol. Soc. Wash., XII, 85, April 30, 1898,

Type locality.—DBig Cottonwood Meadows, near Mount Whitney, Cal-
ifornia {aititude, 10,000 feet).

Geographic distribution.—IHudsoniun zone of the southern Sierra
Nevada.

Habitat.—Wet alpine meadows.

General characters.—Size rather small; tail short; ears small, nearly
voncealed by fur; eolors dark above and below; lips and usunally nose
white; hip glands present in adult males,

Color.—Summer pelage: Upperparts dark bister with brown tips to
the long hairs; below, dull cinnamon or butfy-brown; feet whitish or
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plumbeouns-gray; tail bicolor, brown or blackish above, whitish below;
lips aud usunally tip of nose white, ( Winter pelage unknown.) Young:
Dull brown above and scarcely lighter below; feet and tail blackish;
lips and nose usually white.

Cranial characters.—Bkull similar to that of montanus but differing
in many details; rostrum slightly longer; builxe smaller and less globu-
lar; latéral pits of palate shallower; dentition the same.

Measurements.—Type, & ad.: Total length, 167; tail vertebrm, 35;
hind foot, 20. Average of 10 adults, 5 males and 5 females, from
type locality: 163; 37; 20.6. 8kull (of type): Basallengtl, 27.4; nasals,
8; zygomatic breadth, 16.7; mastoid breadth, 12.2; alveolar length
of upper molar series, 6.5.

General remarks.—The nearest relative of M. duicheri iz montanus,
but the two species oceupy widely separated zones, and show no evi-
dence of intergradation.

Specimens examined.—Total number, 65, from the following localities
in the Sierra Nevada:

California: Big Cottonwood Meadows, 28; Whitnoy Meadows, 11; Menaclhe

Meadows, 2; Olancha Peak, 3; Head of Kern River, 1; Mammoth, 12;
Pine City, 3; lead of 8an Joaquin River, 5.

MICROTUS NEVADENSIS Bailey. Nevada Vole.
Microtus nevadensis Bailey, Proc. Biol. S0e. Wash., XII, 86, April 30, 1898.

Type locality.—Ash Meadows,! Nye County, Nevada.

Geographic distribution.—Known only from the type locality and
I’abhranagat Valley, about 100 miles to the northeast. Both localities
are in the Lower Sonoran zone.

Habitat.—Salt grass and tole marshes in alkaline valleys. Rnnways
always found in wet, muddy places, and often extending through shal-
low water.

General characters—Size large; ears small; tail rather short; fur
eoarse and lax; colors dark; bip glands conspicnous in adult males.
Slkull massive and angular; ineisive foramiua parrow and closing to a
poing posteriorly.

Color.— Winter pelage (March speeimens): Upperparts dark sepia or
bister, much obscured by Llackish hairs; sides lighter; belly smoky
gray; feet dark gray; tail indistinctly bieolor, blackisi above, gray or
browuish below lips usually white; tip of nose usually whitish. Young:
With a blackish dorsal stripe and dusky feet and tail.

Cranial characters.—Skull heavy, angalar, and mueh ridged; fron-
tals kigh; rostram bent downward; nasals truncate or rounded pos-
_teriorly, terminating even with arms of premaxillie; ingisive foramina
short, rather narrow and constricted to a point posteriorly; dentition
heavy; upper incisors curved abruptly downward; molar pattern vari-

1Ash Meadows is on the Nevada side of the Nevada-California line near where
the Amargosa River crosses the boundary. The exact loeality is a big salt marsh
below Watkins rauch.

18392——No. 17T—3
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able; m2 with 4 closed sections in 8 out of 16 specimens, in the other
8, with a slight inner lobe or loop at base of posterior triangle; w3 with
auterior crescent, three closed triangles, and a posterior loop with two
inner lobes; ml usually with 6 closed triangles,

Measurements.—Type: Total length, 210; tail vertebree, 33; hind foot,
25.5. Average of 8 specimens from type locality: L76; 47; 23.  Shull
(of type): Basallength, 32; nasals, 10.2; zygomatic breadth, 19.3; mas-
toid breadth, 14.3; alveolar length of upper molar series, 8.

Remarks~—Three specimens taken May 26 in DPabranagat Valley
differ slightly from the type series, but the cranial differences ave
slight and the darker celor may be only seasonal. The species inhabits
marshes and wet places, which are so rare and isolaied in the desert
region that it can have uo extensive continuons range. It is oue
of the few forms of Microtus inhabiting a part of the Lower Sonoran
zone,

Specimens exawined,—Total number, 14, from the following localities:

Nevada: Ash Meadows, 16; Pahranagat Valley, 3.

MICROTUS CALIFORNICUS (Peale.) California Vole.

dreicola entifornica Peale, 1. 8. Expl. Expd., Mamwmalogy, 46, 1848,

Arvicola trewbridgt Baird, Mannu. N. Amg, 528, 1857, (Montercy, California,)

Type looality.—San Francisco Bay, California.

Habitat,—Dry meadows awd grassy uplands, Upper Sonoran zoue,

Geograplie distribution.—California, west of the Colorado Desert and
the Sierra Nevada, and from Santa Ysabel, San Diego County, Calif,,
north to the Rogue River and Umpqua valleys, Oregoun.

tIeneral characters—SBize rather large, ears conspicuous above fur;
pelage coarse and harsh, color similar to that of the honse mouse; skull
of andult heavy and angular, incisive foraming wide and open, usnally
widest posteriorly; a trace of hip glands in adult males,

Color.—Summer pelage: Upperparts dall buity or clay-colored, slightly
lined with biackish-tipped hairs; sides paler; belly light bufly or sotled
whitish; tail bicolor, brownish above, buffy below: feet clear gray.
Winter pelage: Mueh darker thun the summer, with an excess of black-
tipped lLairs over the back; tail more sharply bicolor, blackish above,
Yeoung: Fuar woolly and soft, daller and darker throughout than in the
adult; Lelly dusky or plumbeous; feet and tail dusky.

Craniad characters.—Skull of adult heavy, angular, and ridged; uasals
long, bent well down, widening abruptly in front, narrow and notehed
at posterior end, not reaching tip of ascending arm of premaxille;
prezygomatic noteh deep; postorbital processes prominent; frontals
concave posteriorly; incisive foramina open, rounded at both ends and
usually widest posterior to middle. lncisors heavy, the upper bent
abruptly downward, not extending beyond tip of nasals; molars lurge
aud irregular, posterior trisngle of ml norinally with an inner point or
angle; posterior triangle of m2 with an inner point or augle or loop,’

'In 100 specimens, 77 have 1 closed triangles in m2, 20 have an open posterior loop,
and 3 have a closed posterior loop as in penwsyleanicus.
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suggesting the posterior loop in pennsylvanicus; m3 with three closed
triangles, 3 outer and { inner salient angles; ml with 5 closed trian-
gles and 9 or 11 salient angles,

Measurements—Average of 4 udults, 2 males and 2 females from
‘Walnut Creek, Calif.: Total length, 171;

tail vertebre, 40; hind foot, 21.1. Of 10
adunlts from Mounterey: 172; 52; 22.3. Skull
(& ad., No. 44678, from Walnut Creek,
Calif.): Basal length, 27.5; nasals, 8.5; zyg-
omatic breadth, 16.6; mastoid breadth, 13.6;
alveolar length of upper molar series, 6.8. . s _Molar enamel patters of

Remarks.—But slight variation is shown Miorotus californicus (X5).
throughout the range of the species. Specimens from Santa Ysabel
and the buse of San Bernardino Mountains are indistinguishable from
those of the shores of San TFrancisco Bay or from the Rogue River
Vaulley, Oregon. A slight brightening in color is noticeable in speei-
mens from Auburnt The species is conspicnously absent from the
bottom, or Lower Sonoran area, of the San Joaguin and Sacramento
valleys, its place being taken iu the tule marshes of these valleys by
the larger, darker, longer-tailed species, M. edax.

The skin of the type of M. californicus in the United States National
Musenm agrees perfeetly with series of specimens from Betkeley, Wal-
nut Creek, and other localities around San Franecisce Bay, but the
slightly immature skull is either abnormal or ¢lse never came from the
same animal as did the skin. By some error it was given the same
catalogne number as the type skull of M. oceidentalis, a synonym of M,
townsendi, but it is not the skull of that species.

Specimens examined.—Total number, 338, from the following locali.
ties:

California: Walnut Creek, §; Oakland, 1; Borkeley, 44; Sun Lorenzo, 3;
Ran Mateu, 14; Novato, T; Gleu Ellen, %; Nicasio, 16; Peint Reyes, 34;
Cape Mendooino, 2; Mill Valley, Marin Ceunty, 3; Olema, 5; Cloverdale,
14; Ukial, 2; Laytonville, 2; Round Valley, 1; Upper Lake, 1; Leeaville,
10; Bartlett Mountain, 1; Rio Dell, 1; Hornbrook, 3; Little 8kasta, £; May-
ten, 2; Casscl, 6; Red Blafl, 1; near Edgewood, 2; Grindstone Creek,
Tehama County, 2; Auburn, 5; Jackson, 7; Chinese Camp, 2; Boulder
(reek, 2; Montorey, 22; Jamesburg, 12; Jolon, 4; San Simcon, 1; I'aso
Robles, 1; Morro, 4; Poro, 1; Gaviota Pass, Santa Barbara County, 4;
Santa Barbara, 2; Ventura River, 3; San Emigdio Canyon, Kern County,
7; Mount McGill, Ventura County, 2; Calabasas, 3; S8an ernando, 4;
San Bernardino, 2; San Bernardino Mountaing, 9; Ban Diego, 1; River-
side, 5; Techeloto Canyon, Riverside County, 1; Little Bear Valley (San
Bernardino Mountains), 1; Las Virginias Creek, 1; Radec, Riverside
County, 1; Santa Ysabel, 10; near Tejon Pass, ¥; Fort Tejon, 1; South
Fork Kern River, 6.

Oregon: Rogue River Valley (near Grants Pass), 7; Siskiyou, 4; Drain, 6.

IThe effeet of red soil is noticeable in these as in some other mammals from the
vieinity of Aulurn.
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MICROTUS CALIFORNICUS VALLICOLA Bailey. Valloy Vole.
Miorotns californicus vallicola Bailey, Proe. Biol, SBoc, Wash,, X1, 89, 1805,

Type localtty.—Lone 'ine, Inyo County, California.

(feographic distribution—Valleys east of the Sierra Nevada, Cali-
fornia. Confined wainly to Upper Sonoran zone.

Halitat.—Dry, grassy banks, upland meadows, and old weedy f‘w]ds.

General churacters.—Similar to californicus, but averaging slightly
larger and darker. Preportions the same.

Color.—Summer polage: Upperparts dnll sepia, darkened by black-
tipped hairs, darker and with less buffy suftfusion than in californices;
belly dull grayish or smoky plumbeous; feet dusky; tail bicolor, Dlack-
ish abovo, grayish below. Winfer pelage: Darker throughout, with the
black hairs of the buck longer and more conspienous, Young: Sooty
gray above, plumbeons below, not black backed; feet and tail dusky.

Cranial eharacters.—Skull like that of californicus, but usually with
smaller andital bullx, more abruptly truneated oceiput, and nasals
reaching nearer to tips of premaxillae; lobe at base of +th triangle of
middle apper molar sometinmes developed into a loop,

Measurements.—Type, ¢ ad.: Total length, 200; tail vertebrie,57; hind
foot, 23. Average of 7specimens from type Iocality: 188; 563 23, Shnil
(of type): Basal length, 20.4; nasals, 9.5; zygomatic breadth, 17.6;
mastoid breadth, 13.4; alveolar length of upper molar series, 7.4,

Remurks.—The range of this forin is not widely separated from that
of ealifornicus on the west slope of the mountains, and the two forms
may meect by way of Walker ’ass and the Sonth Tork of Kern River.
The difference is not sufticiently marked to warrant full specific separa-
tion, in view of the fact that their ranges are so uearly continuous that
they occupy the same zone and have essentially the same Linbits,

Specimens e Total number, 52, from the tollowing localities:

California: Lone Pine, 26; Olancha, 3; Cartago (west side of Owens Lake), 3;
Independence Creel, 1; Alvord, 8; Bishop Creck, 2; Panamint Mountains
{head of Willow Creek af east end of Nelson Range), 9,

MICROTUS CALIFORNICUS CONSTRICTIIS subsp, nov, Coast Vole,
Type fron Cupe Mendocino, California. No. 98347, 17, 8. Nat, Mus., Biological Sur-

voy Collection.  Collected Sept. 6, 1899, by Vevrnon Bailey, Original nunber, 7174,

Geographic distribution.—Coast region near Cape Mendoeino.

Habitat,—Open grassy hillsides and old fields and pastures.

General characters—Smaller and grayer than ealifornicus, with nar-
rower skull, smailer audital bulle, and narrower interpterygoid fossa.

CUoloy— Summer pelage (in September specimens): Baffy gray above,
whitish below; tail alinost convolor, dull grayish; feet gray.

Cranial ehavacters.—8kull smaller and especially narrower than that
of californicus, with slender nasals and rostrum; bulle small and nap-
row; pterygoids elose together; zygomatic arches not abruptly spread-
ing and not notched at anterior junction with premaxill:c; dentition as
in eetlifornicus; tooth rows noticeably closer together,



TJuxr, 19%0.] MICROTUS EDAX. 37

Measurements.—Average of 4 adults from type loeality : Total length,
163; tail vertebrie, 55; hind foot, 21,5, Skull (of type): Basal length,
2G; nasals, 8.9; zygomatic breadth, 15.G; mastoid breadth, 12; alveolar
length of upper molar series, 6.7,

General vemarks.—There is a striking similarity in the characters
geparating this narrow-skulled form from its widely distributed species
culifornicus, and those separating angusticeps of the coast region a little
farther north from the still more widely distributed mordar, that shows
an interesting parallelism in geographic modifications. Both forms are
from the wind-beaten coast strip where arboreal vegetation is scanty
and dwarfed, and, like some of the trees, they apparently represent
depauperate forms of widely distributed and more protected iunland
species. At Capetown, just back of Cape Mendocino, California, 1
found constrictus in great abundance on the open grassy hills. In
some places the ground was perforated with their burrows, while on the
surface their runways crossed in all directions.

Specimens eramined—Tour from the type lovality, besides a large
number in the flesh.

MICROTUS EDAX (Le Conte). Tuale Vole.
Arrieolq eder Le Conte, Proc, Acad. Nat. Sei. Phila. VT, 405, 1853.

Type locality.—California [south of San Francisco).!

Geographic distribution,—DBottom of the San Joaquin and Sacramento

valleys, in Lower Austral zone.

Habitat.—Tule swamps and wet places, under heavy grass,where thc
ranways usually extend through mud and water and in places are
flooded by the tide.

tleneral characters,—Size large; feet large and stont; hair long and
coarse; skull long, angular, and mnch ridged in adults; hip glands
inconspicuous or rudimentary in adult males,

Oolor.— Winter pelage: Much blacker than in californicus; gray of
upperparts more or less obseured by black; that in fall, ripe pelage is
glossed with iridescent purple;? sides more grayish; belly washed with
whitish; feet dusky; tail bicolor, black above and gray lielow or dusky
gray above and whitish below. Swmmer pelage: Upperparts less glossed
with black.. ¥Young: With black back, dusky sides, and paler dusky
belly; fect and tail dark.

Urantal characters.—Skull similar to that of califoraicus, but larger,
more elongated, more heavily ridged in adults, with more expanded
jugal and heavier dentition; melar pattern similar; m2 with usually an
open posterior fifth icop.

Measurements.—No.b8128, ¢ ad., from near Tracy, Calif,: Total Iength,
217; tail vertebrwv, 72; hind foot, 25, An immatore ¢ from the same
place: 167;49;:23. Anadult &, No. 70602, from near Marysville Buttes:
208; 67; 25. Skull (No, 70602, 3 ad.): B'Lsal lengtls, d(), nasals, 9.2;

'Ba.ird, Mamm, N. Am, 532, 1857.
M. oalifernicns and many other speeies show a purple gloss in high petage, but
less marked than in some speciinens ol edar,
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zygomatic breadth, 17.7; mastoid breadth, 13.9; alveolar length of upper
molar series, 7.8, )

Remarks.—The type of M. edaxin the United States National Museum,
at Dr. Merriam’s request, has been relaxed, the skull removed, and the
skin made over and greatly improved for parposes of comparison.
The base of the skull has been cut away, but enough remains to show
that the specimen is immature and is the large swamp species, instead
of ealifornicus. The hind foot gives the only reliable measurement. In
the dry skin it measores, flattened ont, 23.5, and is proportionately
stout. This is fully up to the flesh measurement of No. 57909 from Tracy,
though the skull shows the latter to be slightly older.

M. californicus and M. edax differ widely in habits, their ranges conform
to different zones, the distinctive characters are certainly strong enongh
for full specific recognition, and the present series shows no intergra-
dation.

Specimens examined.—Total number, 50, from the following localities:

California: Tracy, 2; Marysville, 1; necar Marysville Duttes, 15 Union Isiand
(San Joagquin River), 1; Sujsun, 21; Talare Lake, 2; Mendota, 19.

MICROTUS SCINPENSIS sp. nov. Desert Vole.
Type from Amargosa River (near Nevada line), Inyo County, Calit.  No.

U. 8, Nat, Mus., Biological Survey Collection. Collected February
Vernon Bailey. Original number, 2520,

1%, ¢ ad,,
6, 1891, by

ko &l

Geographic distribution.—Kunown only from the type locality.

Habitat.—Wet ground under tall tules (Scirpus ofneyi), where the
runways extend through mud and water in a little marsh around a
warm spring.

General characters.-—Size and proportions about as in edax, colors
not so dark, tail long, skull heavy and angular, middle upper molar
with rounded open or closed posterior loop.

Colors,— Winter pelage: Upperparts dark buffy gray, slightly darker
than in californicus, but not so black as in edar; belly smoky gray,
tail indistinetly bicolor, brown above, grayish below; feet brownish
gray, not dusky. Young: Upperparts black, belly grayish, a black dor-
sal stripe retained until the animals are half grown.

Oranial characters.—Skull of adult angular and heavily ridged; in
general characters resembling that of eder, but with more truncate
posterior tip of nasals, heaviet dentition, and well-developed inuer pos-
terior loop of middle upper molar, The same characters and larger
size distinguish it from those of valficola and californicus, and the wide
ineisive foramina with many other characters distingunish it from that
of its nearest neighbor—nevadensis.

Measurements.—Type: Totallength,210; tail vertebra, 67; hind foot,
25. Averageof 6 adults: 203; 65; 251, Skull {of type): Dasal length,
31; nasals, 10; zygomatie breadth, 19; mastoid breadth, 13.6; alveolar
length of npper molar series, 8.7.
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General remarks,—Microtus seirpensis stands nearest to M. edax, and,
except for the more completely developed posterior loop of middle
upper molar, fits into the californicus gronp. Among 14 specimens the
loop is closed in 7 and open in 7, while among 43 specimens of edax it
is closed in 2, open in 32, and absent in 9, and among 100 specimens of
californicus it is cloged in 3, open in 20, and absent in 77, Aithough
resembling pennsylvanicus in the fifth loup, in ofher characters it does
not approach that gronp or any of its forns., In range it comes nearer
to vallieole than to edawx or californicus, but from rallieole it differs in
the same way as from californicus.

Specimens cxanined.—Total number, 14, from the type locality.

MICROTUR OPERARIUS (Nelson). Tuadra Vole.

Arvicola operarvius Nelson, Proc. Biol. S8oc. Wash,, VIII, 139, Dec. 28, 18393,

Type locality.—5t. Michael, Alaska,

Geographic distribution.—Buarren grounds from Bristol Bay, St.
Michacl, and Kowak River, Alaska, east to Anderson River.

Habitat.—Mossy tundras.

(General characters,—Size small; tail short, densely haired ; cars small
and wholly concealed in long winter fnr; colors yellowish; skull slender
and narrow; dentition light.

Color.— Winter pelage: Upperparts dark rich buff, slightly tinged
along back with black-tipped hairs;-sides paler; belly pale buily or
creamy white; tail soiled whitish below and on sides, a partly con-
cealed blackish dorsal line; feet gray; heels tinged with dusky., Sum.
mer peluge: Darker yellowish above, more buffy below.

Uranial characters,—Skull rather slender and narrow, angular and
well ridged in adults; nasals slender, ending even with arm of pre-
maxillee; bullie small aud narrow; palate low; incisive foramina shorf,
constricted posteriorly; incisers projecting well in
front of nasals; molars very light; m2 with 4 closed
sections; m3 with 3 closed tria.ngléé,_.‘j outer and 3
inner salient angles and terminal loop; ml with 4
closed triangles, 3 outer and 3 inner salient angles,
and fifth triangle open and confluent with short e 4. Molarenamel pat-
terminal loop, as in M. ratticeps of Europe. porn (”\‘f z‘)"}””’”"w apert

Measurements.—Type (immature, measured in e
dry skin): Total length, 110; tail vertebra, 28; hind foot, 18. Aver-
age of 10 adult topotypes, 1685 40;19.7, Skull (of type): Basal length,
22.4; nasals, 5.8; zygomatic breadth, 12.4; mastoid breadth,10.7; alve-
olar length of upper molar series, 5.5. Bkull {of adult &, No. 9899):
27; 8; 16; 12.3; 6.3.

General remarks.—Mr. E. W, Nelson found these voles abundantalong
the coast tundras of Bering Sea from Cape Vauncouver north to Bering
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Strait, and on Nelson, 3f. Michael, and Stewart islands.! Mr, W, .
Osgood found them extending southward into the timbered region as
far as the point where the Yukon crosses the Alaska boundary.
Specimens examined.—Total number, 51, from the following localities;
Alaska: St. Michael, 685; Kowak River, 1; Kagiktowik, 1; Bristel Bay, 1;

Fort Yukon, 8; Circle, 1; 40 miles above Cirele, 2; International houndary
on Yukon, 1; Yukon River (200 miles sonthwest of Fort Yukon), 1. ;

MICROTUS MACFARLANI Merriam. Macfarlane Vole,
Microtus macfarlani Merriam, P’roe, Wash. Acad, Sei., II; 24, March 14, 1900,

Type locality.—~Fort Anderson, Anderson River, Northwest Terri-
tory.

Geographic distribution.—Tundra region of Arctic Amwerica, east of
the Mackenzie River.

General characters.—Similar to operarius in external characters, but
with shorter tail, shorter, wider skull and meore projecting incisors,
Fur very long and soft in winter specimens,

Color—— Winter pelage: Upperparts light buffy gray; belly whitish;
feet silvery gray; tail sharply bicolor, black above, white below. Sum-
mer pelage: Darker and brighter buff or ochraceous. Young: More
grayish. )

Oranial characters.—Compared with operarius: Skull short and wide;
nasals shorter; incisors more projecting; bullie wider; incisive fora.
mina shorter; molars slightly heavier; enamel pattern the same. With
yakutatensis: Size smaller; coloration brighter; skull flatter; nasals
shorter; incisors more projecting; interparietal smaller.

Measurements.~—Type (in dry skin): Tail vertebre, 29; hind foot,
18.5; topotype (No. 9144): tail, 27; hind foot, 19, SLuil (of type): Basal
Iength, 26 nasals, 7; zygomatic breadth, 15.5; mastoid breadth, 12,5;
alveolar length of upper molar series, 6.

General remarks.~——Material is so secanty from the Arctic regions that
little is known of the range of this forin, whether it meets and grades
into operarius or yakututensis, or whether it has a restricted and isolated
range.

Specimens examined.—Total number, 18, from the following local-
ities:

Northwest Territory: Fort Andersom, 4; Mackeuzie River, 11; fArctie
Coast,’” 3.

MICROTUS YAKUTATENSIS Merriam. Yakutat Vole.
Mierotus yakutatensis Merriam, Proc. Wash. Acad. Sei., 11,22, Marel 14, 1900.

Type locality—Yakutat Bay (north shore), Alagka.
Geographic distribution.—Mainland ot Alaska from Glacier Bay to
Prince William Sound.

! Proe. Biol. Soe. Wash., VI1I, 140, 1893,
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General characters.—Size medium, about equal to operarius, less than
that of any of the island forms of the group. Color dusky, as in
sitkensis, but belly whitish. Skull of adult male heavily ridged; bulla
medinm, ronnded; interparietal large, shield-shaped,

Color.—Summer pelage: Upperparts dusky gray, with a trace of
brownish, darker dorsally; belly washed with soiled white or pale
bufly; tail sharply bicolor, sooty or black above, whitish below; feet
silvery gray, soles black. Young: Quarter-grown specimen {(June 19),
darker gray than adult, with biack nape, whitish belly, sharply bicolor,
black and white tail.

Cranial characters.—Skull heavy, ridged and angular in adult male;
interparietal large, shield-shaped; nasals long, with median constric-
tion; dentition heavy. From the skull of operarius it differs in greater
width, larger ballw, heavier dentition; from that of unalascensis in
smaller size, larger interparietal, slenderer nasals, smaller bulle,
shorter pterygoids. Molar pattern as in operarius. Skulls of adualt
females conspicuously smoother and less ridged than in males,

Measurements.— Average of 10 adults (5 males and 5 females) from
type locality: Total Iength, 161; tail vertebra, 37; hind foot, 20.6.
Skull (of type, 8 ad., No. 95005): Basal length, 28; nasals, 8; zygomatic
breadth, 16; mastoid Dbreadth, 13; alveclar length of upper molar
sertes, 7.

Feneral remarks,—This mainland form is readily distinguished from
any of the istand species of the group by either cranial or external
characters, although it shows closer relationship with some of them
than with the neighboring mainland species, operarius. If it has an
uninterrnpted range to the north it may grade into operarius, but at
present there isno intermediate material to show whether it does or not.

Speeimens examined.—Total nuinber, 47, from the following localities:

Alaska: Yukntat, 29 ;. Glacier Day, 17; Prince William Sound, 1.

MICROTUS KADIACENSIS Merriam, Kadiak Vole,
Microtus kadigcensis Merriam, Proc, Biok 8oc, Wash., XTI, 222, .Jnly 15, 1897.

Type locality.—Kadiak Istand, Alaska.

Geographic distribution.—Known only from the type locality.

General characters—Size about that of sithensis; belly white; ears
very small; bulliv small and narrow; basiocecipital short and wide.

Color.—8ummer pelage: Yellowish brown above, with scattered black
hairs; sides paler; belly washed with pure white; feet silvery gray,
heels dusky, soles blackish; tail not sharply bicolor, black above,
whitish below. Young (in June): Dull buffy gray above, maltese below.

Cranial characters.—Skull flat, long, and narrow; audital bulla small
and laterally compressed; basioceipital short and wide; palate low,
with sloping median ridge, lateral pits deeper, and ineisive foramina
wider than in sitkensis; nasals short, not reaching posterior tips of pre-
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maxillse; incisors projecting; molars small; m3 with 3 closed triangles
and elliptical terminal loop, making 3 inner and 3 outer salient augles,
as in operarius. '

Measurements.—Average of five adult males: Total length, 188; tail
vertebrae, 50; hind foot, 21, Skull (of topotype, & ad. No.97969,): Basal
length, 28; nasalg, 8; zygomatic breadth, 16.5; mastoid breadth, 13.2;
alveolar length of upper molar series, 6.4. :

Remarks.—This insalar species belongs to the eperarius group, but
differs from operarius in larger size, smaller bulle, and transversely
longer and narrower interparietal.

Specimens examined.—Total number, 12, from the type locality.

MICROTUS UNALASCENSIS Merrinm. Unalaska Vole.
Microtus unalascensis Merriam, Proe. Biol, Soc. Wash,, XI, 222, July 15, 1897,

Type locality.—Unalagka, Alaska.

Geographic distribution—Island of Uunalaska.

General characters.—Larger and more robust than operarius; belly
white; feet light gray; skull well arched and heavily ridged; bullie
large and well rounded.

Color.—Upperparts dull yellowish brown, darkest on head and rump;
end of nose whitish; belly white or slightly sciled whitish; feet light
gray with dusky soles; tail bicolor, a narrow line of blackish above,
soiled white below. Young: Similar to adult,

Cranial characters.—Skull considerably arched, deep, heavy, and
angular; frontals heavily ridged in old age; bulle medium, much larger
than in operarius or kadiacensis; basioceipital narrowly consfricted
between bullie; dentition actually and relatively heavier than in opera-
rius; molar pattern the same; m3 with 3 closed triangles and an inner
salient angle é¢onfluent with rounded posterior loop; ml with 4 closed
triangles, the fifth triangle confluent with shortened an{erior loop.

Measurements.—Type, ¢ im.: Total length, 122; tail vertebrm, 28;
hind foot, 19, Adult & topotype, No. 97963: 181; 38; 22, Skull (of
topotype): Basal length, 30; nasals, 8; zygomatic breadth, 17.7; mas.
toid breadth, 14; alveolar length of wpper molars, 7.

Specimens examined.—Total number, 9, from the type locality.

MICROTUS UNALASCENSIS POPOFENSIS Merriam, Popof Island Vole.

Microtus unalascensis popofensis Merriam, I’roc. Wash, Acad. Sei., IT, 22, March 14,
1900.

Type locality.—TPopof Island, Shumagin group, Alaska.

Qeographic distribution.—Known only from Popof Island.

General characters.—Similar to kadiacensis, but slightly larger, with
Iarger feet, relatively shorter and sharply bicolor tail. Skull less ridged,
with larger bulle and heavier molars. In size and proportions more
nearly agreeing with wnalascensis, from which it differs in wholly dusky
nose, less ridged skull, smaller audital bullie and deeper prezygomatic
notch.
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Color.—General coloration not readily distinguishable from that of
kadiacensis; upperparts dark yellowish brown; nose dusky to tip;
belly soiled white or pale buffy; tail sharply bieolor, whitish below,
dusky or black above; feet silvery gray, with black soles and dusky
heels.

Crunial characters.—S8kull rather long and narrow; frontals not
ridged in adults; prezygomatic notch deep; audital bulle mediam,
not narrowly constricted as in hadiacensis, nor large and rounded as
in wnalascensis; palate with posterior point projecting into pterygeid
foswa; ineisive foramina short and wide; wolar pattern as in operarius
exeept. in m3, which has normally 4 inner and 3 or 4 outer salient

angles; mi hus 4 closed aud 1 open triangle as in operarius.

Measurements.—Average of 3 topotypes: Total length, 165; tail ver-
tebrae, 38; liind foot, 22.4. An adult ¢ ,No.97950: 1858; 43; 22, Skull
{of type, No. 97956, & ad.): Basal length, 29.4; nasals, 8.5; zygomatic
breadth, 17.5; mastoid breadth, 13.5; alveclar length of upper molar
series, 7.2.

General remarks,—This species needs comparison only with unalas-
censis and kadiacensis, from both of which it differs in slight external
and well-marked eranial characters. The three are evidenily from the
same original stock that from long insular separation has been modified
by somewhat varied conditions.

Specimens examined.—Total number, 7, from the type locality.

MICROTUS SITKENSIS Merriam. Sitka Vole.

Microtus sithensis Merrinm, Proc. Biol. Soe, Wash., X{, 221, July 15, 1897.

Type locality.—8itka, Alaska.

Geographic distribution.~-Kuown only from Baranof Island, Alaska.

General characters.—Size medinm, about that of unalascensis; color
yellowish brown above and below; skull rather flat, wide interorbit-
ally; interparietal triangular; molars small; ml with 4 or 5 closed
triangles.

Color.—August pelage: Upperparts rusty brown, brightest on rump
and nose, besprinkled with blackish hairs; sides paler; belly washed
with dark buff; nose blackisi; feet silvery plumbeons; heels and soles
black; tail sharply bicolor, black above, pale butt below,

Cranial characters.—Skull long and flat, with no trace of superciliary
ridges, wide interorbitally; tip of nasals reaching back of premaxilli;
interparietal narrow, subtriangular; bullee medium and globose;: pal.
ate long and flattened, lateral bridges low, lateral pits shallow; incisive
foramina short and narrow; ineisors projecting well beyond nasals;
dentition slightly more intricate than in operdrius; ml has 4 or 5
elosed triangles and a rounded terminal loop with a sharp inuer salient
angle; m3 has 3 closed triangles and 4 inner and 4 outer salient
angles.
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Measurements—Type, & ad.: Total length, 1354 tail vertebra, 42;
hind foot, 23. Adult ¢ topotype: 190; 453 22, Skull: Basal length,
25.5; nasals, 7; zygomatic breadth, 14.2; ‘mastoid breadth, 11.3; alve-
olar length of upper molar series, 6. &huwll (of topotype, ? ad.): S0
35 17,75 145 1.

Remarks.—Microtus sithensis belongs to a well-marked gronp of the
subgenus Microtus with the molar puttern of ). ratticeps of Lurope,
although in sithensis ml is usually closed up, making 5 triangles
instead of 4.

Specimens eramined.—Total nambey, 2, from the type locality.

MICROTES INNUITUR Mertiam, [nnuit Vole.

Microtus innuitus Merriam, Froe. Wash, Aead. Seiy, 11, 21, March 31, 1800

Type locality.—St. Tawrenee Island, Bering Sea, Alaska.

Geographic distribution.—I{nown only from St. Lawrence Island.

General characters.—Size large: tail of medium Iength, sharply
bicolor; skull wide and low, with projecting ineisors; dentition mainly
as in the eperarius group.

Cranial eharacters.—Sknll ridged and angnlar, not much arched;
braincase short and wide; nasals short and cuneate, falling counsider-
ably back of base of incisors: interparietal small, semicirenlar; bulle
large, somewhat flattened and angular; pterygoids short; interptery-
goid fossa very narrow; dentition heavy, ineisors conspicnonsly pro-

jecting; molars with sharply constricted enamel folds; ml with only 4
closed triangles, w3 with three elosed triangles, i short posterior loop,
and long posterior inner salient angle.

Measurements.—Tail veortebre, 44; hind foot, 23. Shull (of type):
Basal length,32.5; nasals, 9; zygomatic breadth, 19.5; mastoid Lreadih,
15,31 alveolar length of upper molar series, 7.2

Gencral renmarks.—The specimens from St. Lawrence Island were
taken from regurgitated pellets of owls and jaegers, and consist of
skulls, fect, tails, and imperfect skeletons.  The animals are abundant.
Many were seen rnning in the grass by members of the ilarriman
party who landed for a short time on the island. The speeies of
Microtus coming geographically nearest to St. Lawrence Island is
tshaktshoram Miller, from Plover Bay, on the Siberian coast, a liny spe-
cies bearing little resemblance to the preseut one,

Npeeimens examined,.—Ten move or less Iinperfect slaulls, besides fect,
tails, and parts of skeletons, from the type locality.

MICROTUS ABBREVIATUS- Miller. Tali Islamd Vola.

Mierotus ebbreviatus Miller, Proc, Biol, Soe. Wash,, NI, 13, Jun, 31, 1899,

Type locality—Hall Island, Bering Sea, Alasi.

Geographic distribution.—Known only from ITall Tsland,

General characters.—8ize rather large; tail very short, and densely
haired; ears concealed in long fur; feet large and stout, measuring
‘about 23,
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est over ears, face, and ramp; beily creamy white or pale buff; tail
sharply bicolor, a narrow line of dark brownish above, creamy below;

Creaivial charveters.—Skull similar to that ot wnalascensis in size and
general appearance, but more heavily ridged, with deeper prezygomatie
pits of palate; dightly smaller and especially narrower audital bulle;
rather lighter dentition, with different molar pattern. m!l and m2 with
closed triangles, 3 onter, and 1 inner salient . .

s . ik PO . UYL
angles, the thivd triangle opening into short pos- o fp
and a well developed anterior trefoil, 4 onter, and § ARALAA
0 inner sharp, salient angles back of terminal (ﬂ%r%@%@w
Jisheri, it differs in molar pattern as from welas. g of Wicrotve abbresi
censis, and also in «lenderer skull and rostrum, — efved 5.

Measurements.—Average of 4 adult topotypes: Total length, 160;
tail vertebrv, 20.7; hind foot, 23,3,  Skwvll (of No, 97981, 4 ad.}: Basal
alveolar Tength of upper molar series, 7.

General venrkso—ierotus ebbrevintus was described from an aleo-
expedition 7 specimens were collected July 14 on Iall Island, and for
the first time the natural appearance of the animal was made known.
the short tail, long fur, and stont torm, but the skull is that of a robust
Microtus. 1t belongs to the subgenus Microtus, and in general char-
Lowever, by its unique molar pattern—m3 having but 2 closed tri-
angles, while ml has 5.

Color.—July pelage: Upperparts dark buft or yellowish brown, bright-
feet soiled white.  Young (halfgrown specimens): Duller and darker.
notehes, larger, more quadrangular interparietul, shallower lateral
base ol posterior triangles broadly open; m3 shortened, with but 2
terior loop; nl with 3 completely closed triangles,
loop. From the 8t Matthew Island subspecies

1. 5.—Molar cnmel pat-
slenderer zygomata, and wider interpterygeoid fossa,
Jewrgily, 30.3; nasals, 8.8; zygomatic breadth, 18; mastoid breadth, 14;
holic specitien vetaining none of the original colors,  On the Harriman
In external charaeters it strongly resembles a lemmming on account of
acter comes nearest to the operaring group, from which it iz excluded,

Spectmens eeamtned —Total nmber, 8, from the type locality,

MICROTUS ABBREVIATIIS FISHERI Merriam, St Matthew Island Vole.
Microtus abbvevictuy figheri Merrinm, Proc, Wash, Acad. Sci., I, 23, Mareh 14, B0,

Type locality.—5t. Matthew Isiand, Bering Sea, Alaska.

(eographic distribution.—Known only from St. Matthew Island.

Heneral characters—Similar to abbreviatus, but slightly Larger and
darker; rostrum longer and heavier; nasals anteriorly expanded wnd
posteriorly notched,

Color.— Summer pelage (July specimens): Upperparts dark rich buff)
brightest over ears, face, and rump, sprinkled with black hairs over
back; belly strong elear butl; tail buff, with concealed dusky line aboves
feet pale butly, FYowng (hall-grown speciimens): Duller and darker.
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Cranial characters,—Skull larger than in abbreviatus, with relatively
narrower braincase; rostrum longer and heavier om aceount of the
longer, anteriorly spreading nasals; posterior tip of nasals distinetly
notched ; dentition slightly heavier than in ebbreviatus, but with essen-
tially the same molar enamel pattern. . '

Measurements.—Average of 7 adults, 1 male and 6 females, from St.
Matthew Island: Total length, 166; tail vertebre, 27; hind foot, 22,7,
One adulg & : 1783 32; 24, Skull (No. 97976, ¢ ad.): Basal length,
31.3; nasals, 9.8; zygomatic breadth, 19; mastoid breadth, 14; alveolar
length of upper molar series, 7.3. _

General remarks.—Microtus a. fisheri needs comparison only with
abbreviatus, from which it differs in well-marked subspeeific characters,
The external differences are less marked than the cranial, as o natural
result of the very similar conditions on the neighboring islands oceu-
pied by the two forms. TIall Island, the home of abbreviatus, is sepa-
rated from St. Matthew Island, the home of fisheri, by about 4 miles of
deep sea.

Specimens examined.—Total number, 8, from the type locality.

MICROTUS TOWNSENDI (Bachman}. Townsend Vole.

Artivola townsendi Bachman, Jouru. Acad, Nat. Seci, 1'hila., VIII, 60, PL I, 1839,
Arvieola occidentalis Peale, 1. 8, Expl. Expd., Mammalogy, 45, 1818. (Poget Svund.)

Type localtty.—Lower Colambin River, near mouth of Willamette, on
or near Wappatoo (or Sauvie) Island.

Geographic distribution.—Low country west of the Cascades, from
Port Moody, British Columbia, south to the Willamette Valley and to
Yaquina Bay, Oregon, in Transition zone.

Habitat.—Open grass land, pastures, fields, and dry meadows.

General characters.——Size large; fur thin and barsh; ears conspicuous
above fur; color dark brownish; a pair of conspicuous glands oun hips
in adult males.

Colov.—Swmmer pelage: Dack vandyke brown, mueh darkened with
long black hairs; sides dark bufty gray; belly grayish or dusky; tail
blackish, scarcely lighter below; feet plumbeons gray. Winter pelage
(imperfect in late October and April specimens): Slightly grayer above
and lighter below. Young: Darker than adult, with dusky belly and
blackish feet and tail.

Cranial chavacters—Skull long and not mueh arched; angular and
heavily ridged in old age; supercilinry ridges conspicuous; incisive
foramina long and narrow, constricted posteriorly ; lateral pits of palate
deep; bullic medium in size and well rounded; dentition heavy; m2
with four closed sections; m3 with 3 closed triangles, 4 inner and 3
outer salient angles; m! with 5 closed triangles, 5 inner and 4 outer
salient angles. The long, narrow incisive foramina distinguish the
skull most readily from that of californieus.
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Measuremenis.—Adult male from Oregon City, Oreg.: Total length,
226; tail vertebre, 66; hind foot, 26. Average of 10 adults,5 3 and 592,
from Aveon, Wash.: 193; 64; 23.4.  Skull (No. 56007, from Oregon City,
Oreg.): Basal length, 29.2; nasuls, 8.4; zygo-
matic breadth, 17.1; mastoid breadth, 13.5;
alveolar leungth of upper molar series, 7.5.

General remarks.—Microtus townsendi has
no close affinities with any species excepi
tetramerns of Vancouver Island. Except for
the conspicuous Lip glands, it comes nearest Fro. 6 —Molar enamel pattern of
to the longicaudus and mordaxr group in com- Aonipue onenal L0l
bination of general characters. Almostno variation is shown throngh.
out its rather limited range, and there are no characters by which to
recognize oceidentalis even as a subspecies.

Specimens examined.—~Total number, T4, from the following localities:

Oregon: Oregon City, 1; Aumsville, 2; Yaquina Bay, 5; Newport, 6; Shel-
buarn, 1 (im); Salem, 1.
Whashington: Tenino, 2; Steilacoum, 3; Roy, 2; Kent, 1; Lake Washington,
Svattle (sonth end), 3; Avou, 25; Mount Vernou, 4; Sauk, 1.
British Columbia: 1'ort Meody, 16; Chilliwack, 1.
MICROTUS TETRAMERUS (Rhoads). Vanceouver Vole.
Arvicola { Tetramerodon) tetramerus Rhoads, Proc. Aead, Nat. Sci. Phila., Oct., 1894,
283,

Type locality.—Beacon Hill Park, Victoria, British Columbia,

Geogruphic distribution.—Sonthern end of Vancouver Island,

General eharaciers.—-Like townsendi, but slightly smaller, with slen-
derer feet and fail and narrower, slenderer skull.

Oolor.—Indistinguishable from that of fownsendi, in either winter or
summer pelage.

Cranial characters.—Skull smaller, slenderer, and less arched than in
townsendi, with superciliary ridges never quite meeting; nasals rela-

_tively shorter and more spreading anteriorly ; incisors slenderer; molars
sinaller but with the same enamnel patiern.

Measurements,——Average of 6 adult males from Goldstream (near
Victoria), Vancouver Island: Total length, 177; tail vertebrie, 54.3;
hind foot, 22, The largest of a series of 14: 190; 60; 23, Skall (No.
94901, 2 ad.): Basal leugth, 27.3; nasals, 7.8; zygomatic breadth, 16;
mastoid breadth, 12.4; alveolar length of upper molar series, 6.7.

General vemarks.—The marked difference in size, together with slight
cranial characters, separates this insular form as an easily recognizable
species, Specimens of fownsendi from the nearest localities on the
mainland, Port Moody, British Columbia, and Avon, Wash,, show no
tendency toward teframerus. ‘The small series of specimens includes
both summer and winter pelage.

Specimens examined.—~Total number, 17, from near the type locality:

Vancouver Island, B. C.: Goldstream, 16; near Victoria, 1,
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MTCROTUS LOXGICAUDUS (Merrinm). Long-tailed Vole.
Arrvicola { Mynomes) longicandus Merriam, Am. Nat,, XXTI, 934-935, Oct., 1888,

Type loeality—Custer, 8. Dak. (in the Black Hills at an altitude of
abont 5,500 feet).

Geographic distribution.—Boreal cap of the Blaek ITills and down
some of the cold streams well into the Transition zone,

Habitat.—Banks of cold streams and in monntain meadows.

General characters.—Size of body about equal to that of Mierotus
pennsylvanicns; tail mueh longer; ears larger; colors grayer; skull
fiatter; braincase wider.

Oolor.—Summer pelage: Upperparts dull bister, darkened with nn-
merous black-tipped hairs, becoming grayish on the sides and shading
into dull, bufty gray ou belly; feet plambeous; tail dimly bieolor, Llack-
ish above, soiled whitish below, Winter pelage (0ld and faded in a June
speeimen from Sundance, Wyo.): Upperparts grayish bister, mixed
with blackish-tipped hairs, shading gradnally into slightly paler sides
and dull whitish belly; tail distinctly bicolor; feet soiled whitish.

Cranial characters.—Skull long and uot much arched; rostrum long;
nasals reaching to anterior plane of incisors; ballx large and rounded;
molar pattern similar to that of pennsylvanicus, except for abseuce of
posterior loop in middle npper molar; m3 with 3 closed triangles, 3
outer and 4 inner salient angles; m1l with anterior loop, 5 closed tri-
angles, 4 outer and 5 inner salient angles, From mordar it differs in
slightly shorter, heavier rostrum and wider nasals; narrower interptery-
goid fossa; wider expansion of jugal; shorter and wider eondyloid
ramus of mandible.

Measurements,—Type, 2 ad.: Total length, 185; tail vertebre, 65;
hind foot, 21. 'Popotype, ¢ ad.: 18t; 61; 22. Skull (of type): Basal
length, 25; nasals, 7.8; :rygomdtl()breadth 15.2; n1a-t01d breadth, 11.6;
alveolar length of upper molar series, (.3.

General remarks.— Microtus longicaudus stands as one of the few out-
lyiug and isolated forms, thongh the first-deseribed species of its widely
distributed group. Its nearest neighbor is A, mordar of the Bighorn
Mouantains, Wyoming, between which range and the Black Hills neither
species is known to oceur.

Specimens examined.—Total nawber, 6, from the following localities:

South Dakota: Custer, 2
Wyoming: Sundance (in the western edge of the Black Hills), 4

MICROTUS MORDAX (Merriam). Cantankerous Vole,

Arvicola { Mynomes) ntordar Merriam, North American Fauna No. &, 61, July 30, 1891.

Microtus vellerosus Allen,! Bul. Am. Mus, Nat. Hist., XII, 7, March, 1899, (Liard
River, Northwest Territory.)

Microtus cantus Allen,! Bul. Am, Mus, Nat. Hist., XII, 7, Marcly, 1899. (Hell Gate,
Liard River, Northwest Territory.)

!'"The types of Microtus vellerosus and M. cautus, kindly loaned me for compatison
by Dr. Allen, agree in every character with specimens in corresponding pelage of
M. mordaz from its type locality. The type of vellerosus, eollected May 4, shows the
dark brownish-gray back of imperfect summer pelage, while the type of cautus, col-
lected November 29, shows the light gray pelage of early winter.
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Type locality—Sawtooth (or Alturas) Lake, east foot of the Sawtooth
Mountains, Idaho,

Geographic distribution.—Rocky Mountains and outlying ranges from
latitude 60° to northern New Mexico, aud south in the Cascades and

Sierra Nevada as {ar as Kaweah and Kern rivers, California. In the
Cascades mainly contived to the east slope, but extending west to
the Siskiyous, in sonthern Oregon, and Salmon and Trinity mountains,
in nerthern Califoruia. TFound in most of the isolated ranges of east-
ern Oregon and northern and central Nevada, Comwmon in Canadian
and Hudsonian zones.

Habitat.—Marshes and wet woods, but more especially the banks of
cold meuntain streams, down which it often extends into the Transition
Zone.

General characters.—8ize medium; fail Jong; ears large; feet small;
no conspicuous side or hip glandsin males. Very similar to longicandus.

Color.—Summer pelage: Back grayish bister; sides olive gray; belly
wasbed with whitish; nose dusky; feet pliumbeous; tail dimly bicolor,
dusky above, soiled whitish below. Winter pelage: Lighter colored
than in summer; dorsal stripe of yellowish bister more sharply con-
trasted with the deeper gray of sides and face; Lelly heavily washed
with pure white; tail sharply bicolor; feet whitisli. Young: Darker,
lers sharply marked than the adults; feet and tail dunsky.

Cranvrl characters.~—3kull light and slender, similar to that of lfongi-
candus, but with slightly longer, slenderer rostrum and nasals; slen-
derer zygomata, and longer eondylar ramus of
mandible; dentition essentially the same; m32 (}\\ &
with 4 closed sections, the posterior open; m3
with anterior crescent, 3 closed triangles, and pos-
terior loop with 2 inner salient angles; m! with 5
closed triangles, 5 inner aud 4 outer salientangles )% - Mosr onamel paf-
baek of anterior loop; second and third lower (x5).
molars each with 3 onter and 3 inner salient angles,

Measurements.—Type: Totallength, 200; tail vertebr:e, 77; hind foot,
22, Average of five adults from type locality, 182; 66; 22, Skull (of
type): Basal iength, 26.5; nasals, 8.6; zygomatic breadth, 16.2; mas-
toid breadth, 12.8; alveolar length of upper mmolar series, 6.6.

General remarks.—The species has a wide and frequently interrupted
‘range, but shows remarkably slight variation of characters. Even
fromn the southern extremities of the Rocky Mountains and Sierra
Nevada the variation is too slight for subspeeific recognition. Speci-
inens from isolated ranges in Nevada are practically typical.

Specimens examined.—Total number, 708, from the following localities:

Idaho: Sawtooth Lake, 35; Lemhi, 4; Loat River Mountains, 2; Salmon
River Mountains, I; Three Creek, 1; Preuss Monntains, 1; Montpelicr
Creek, 3; Kingston, 1; Osborn, 1; Mullan, 10; Ceeur ’Alene, 7; Craig
Mountains, 1; Seven Devils Monntains, 3; Priest Lake (aast side}, 2.

Utah: Laketown, 6; Park City, I; Darclay, 3; near Barelay, 4.

18392—No. 17 1
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Colorado: Estes Park, 2; Ward, 4; Gold il 2; Longs Peak, 10; Canyon
City, 1; Lake City, 2; Silverton,d; Fort Garland, 12.

New Mexico: Chama, 1; Martinez, 1; Agua de Lobo, 1 (ne skull),

Wyoming: Bridger Pass, 14; Bighorn Mountaing, 1; Lake Fork, near Bull
Lake, 4; Clark Fork, mouth of Crandle Creek, 3; Tower Falls, Yellow-
stone Park, 2,

Montana: Red Lodge, 2; Pryor Mountaing, 8; Fort Custer, 2; Big Snowy
Mounntaing, 2; Jefferson River, 1; Blackfoot, 1; 8i. MarysLake, 3; Java, {;
Sammit, 5; Flathead Loke, 8; Tobacco Plains, 23 Horse Plains, 3; Upper
Btiliwater Lake, 6; Prospect Creek, 11; Thompson Falls, 2; Silver, 4.

Nevada: Reese River, 18; Are Dome, 155 Indian Creek, 1; Shoshone Mountains,
nortls of Cloverdale, 5; Pine Forest Rauge, 3; Granite Creek, 8; Mountain
City, 15; Bull Run Mountains, 1; White Mountains, 6; Ruby Mountuins,
14; Monitor Monntains, 2,

California : Near Mount Whitney, 31; Olancha Pealk, 1; Mulkey Meadows {near
Olanchg Peak}, 1; Soda Springs (ob North Fork of Kern River), 1; Mineral
King (on East ¥ork Kaweah River}, 19; Upper San Jeaguin River, 2; Lone
Pino, 2; Bishop Creek, 2; Queen Station, 1; Sequoia Naticnal Park, 24;
Yosemite Valley, 3; Pine City, 1; Mammoth, 7; White Mountains, 4; Don-
ner, 3; Sierra Valley, 3; Hope Valley, 2; Carberry Ranch, 10; Emecrald
Bay, 5; Goose Lake, 2; Waruer Creek, 1; Lassen Creek, 2; Lassen Peak, 195
Etna, 1; Trinity Moantains, 4; Canyon Creek, 16; Plumas County (20 miles
sonthwestof Quiney), 2; Monunt Shasta, 59; Sisson, 15; Goose Nest' Moun-
tain, 1; Bear Creek (Shasta County), 1.

Oregon: Siskiyou, §; Fort Klamath, 18; Crater Lake, 5; Dimmnond Lake, 5;
Sink Creek (east of Mount Thiclson), 1; Upper Des Chutes River, Little
Meadows (near head of Des Chutes River), 2; Farewell Bend (Des Chutes
River, 30 miles sonthwest Prineville), 2; Swan Lake Valley, 2; head of
Drews Creek, 1; Warner Mountaing, 3; Steen Mountains, 6; Sunumnit {east
of Malheur Lake), 1; 10 miles north of Harney, 9; Maury Mountains, b;
Wallowa Mountsius, 3; Lone Rocek, L

Washington: Cleveland, 2; Wenatchee, 5; head of Lale Chelan, 12; Easton,
2; Conconully, 3.

British Columbia: Mount Richter,2; Nelson, 1; Sicamous, 5; Hope, 2; 8hns-
wap, 1; Glaeter, 3; Okanagan, 2; Donnett City, 0.

Alberta: Heury House, 13; I53miles soath of Henry House, 4; south of Smoky
River, 3; Banit, 1.

Northwest Territory: Liard River, 2; Rink Rapids (npper Yukon), 1; Lake
Lebarge, 2; Lake Marsh, 1.

Alaska: Charlie Creek (Upper Yukon), 4; Circle, 1; White Pass, 5; Skagway, 1.

MICROTUS MACRURUS Merriam. Olympic Vole.

Microtus macritris Merriam, Proc. Acad. Nat. Sei. Phila., Aug., 1898, 353,

Type locality.—Lake Cushman, Olympic Mountains, Washington.

Geographic distribution.—(The typical form) Olympic Mouuntains.
(With slight variation) along the coast strip of British Columbia aud
Alaska north to Yakutat.

Habitat.~—Marshes and borders of cold streams.

General characters.—XLike mordax, but considerably larger, with con-
spicuously larger hind foot and darker coloration.

Color.—Summer pelage: Upperparts dark bister, shaded with numer-
ous black hairs, becoming sooty gray insome specimens; sides slightly
paler; belly washed with dull buffy or whitish; feet plumbeous; tail
distinetly bicolor, blackish or brownish above, soiled whitish below,
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usnally white-tipped.  ( Winter pelage unknown.} Young: Darker than
adult, with blackish feet and tail.

Oranial characters,—Skull averaging much larger than mordax, with
wider intererbital region, heavier rostrum, smaller audital bulle, aml
heavier dentition; molars especially wider; lower jaw conspienously
more massive, with wide, heavy molars.

Measurements,—Type: Total length, 220; tail vertebrse, 88; hind foot,
24, Average of five specimens from three localities in the Olympic
Mountains: 204; 80; 24.3. Skull (of type, No. 66151, ¢ ad.): Basal
length, 27.7; nasals, 8.2; zygomatic breadth, 16; mastoid breadth, 12.5;
alveolar length of upper molar series, 7,

treneral rvemarks.— Microtus wmecrurus is the most conspicnously
marked and easily recognizable form of the longicaudus group, though
with less deeply seated characters than some forms that are externally
scarcely distinguishable from each other. In the Olympic Mountains
its range is completely isolated, being separated from that of mordax
by the intervening low country, the habitat of the larger fownsendi, and
by the high Cascades, in which neither form occurs. To the northward
it again occurs, in nearly typical form, on the coast at Lund, British
Columbia (lat. 507}, and extends northward along the coast to Yakutat,
Alaska, becoming slightly smaller and less markedly different from true
mordair.

Specimens examined.~Total number, 84, from the following localities:

Washington: Lake Cushman, 7; head of Skokomish River, 1; head of
Boleduc River, 1; Quineault Lake, 4; Granville, 1.

British Columbia: Lund, on Malaspina Inlef, 3; River Inlet (head), 14; Fort
Bimpson, 6.

Alaska: Loring, 3; Wrangell, 4; Junean, 12; Yakutat, 7; Yakutat Bay (novth
shore), 10; Glacier Bay, 11.

MICROTUS ANGUSTICEPS Bailey. Coast Vole.
Microtus angusticeps Bailey, Proec. Biol. 8oe. Wash., XII, 86, April 30, 1899,

Type locality.—Crescent City, California.

Geographic distribution.—Coast region ot northwestern California and
sonthwestern Oregon.

Habitat,—Damp pastures in the Sitka spruce belt.

General choracters.—Smaller aud darker colored than typical mordax,
with very narrow, slender skull and small andital bulle.

Color.—Summer pelage: Upperparts dark bister, lined with black
hairs, darkest on face and nose; sides paler; belly washed with creamy
white; feet plumbeous gray; taildistinetly bicolor, blackish above, soiled
white below,

Cranial characters.~Skuil small and very narrow, distinetly ridgedin
adults; nasals projecting in front of incisors; incisive foramiva short;
audital bullwe very small and constricted; eoronoid noteh of mandible
parrow; incisors slender; molars small, with narrow, sharp angles;
ehamel pattern as in mordar.
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Measurements,—Type, § nd.: Total length, 170; tail vertebrae,56; hind
foot, 22, An adult ¢ topotype: 170; 55; 22, Skull {of type): DBasal
length, 23.4; nasals, 7.6; sygomatic breadth, 13.5; mastoid breadth,
10.8; alveolar length of upper molar series, 6,

General remarks.—Externally this species is not very diflerent from
true mordar, but the giknll shows such marked characters as to warrant
full specitic rank.

Specimens examined.—Total number, 45, from the following localities:

California: Cregcent City, 31; Arecata (Humboldt Bay), 13,
QOregon: Gold Beach, 1.

MICROTUS ALTICOLUS (Merriam ). Mountain Vole.

Arvicola (Mynomes) alticolns Merrizin, North Americin Faunna No. 3, 67-69, LV,
fign. L and 2; Pl VI, figs. 1, 2, 3, and 4; Sept, 11, 18490,

Type locality—San Francisco Mountain, Arizona {Little Spring,
on northwest side of mountain, altitnde 8,200 feet).

Geographic range~Boreal zone of San Francisco Mouuntain, from
8,200 feet altitude up to timberline at 11,000 feet.,

Habitat.—Vieiuity of springs and cold strewwns oo the siopes of the
mountaiu.

General characters.—Similar to longicaudus, but tail shorter, hind foot
and ear smaller, and skull with truneate, instead of pointed, anterior
end of frontal and deeper lateral pit of palate.

Color.—Summer pelage: Upperparts nniform sepia or dull bister.
darkened with blackish-tipped haivs; sides scareely lighter; belly pale
bufly or whitisli; feet dull grayish or dirty whitish; tail not sharply
bicolor, blackish above, grayish below. Young: Similur to adults, bat
with woolly fur and long, seattered, black-tipped hairs. { Winter pelage
nnknown,}

Oranial characters,—Skull similar to that of merdae, but, readily dis-
tingnished from it and those of all other forms of the group by truncate
end of anterior arm of frontal. Other ¢haracters ure, deeper Iateral pits
of the palate; wider interpterygoid fossa; slightly longer, more open,
incisive foramina. Dentition similar to that of longicandus and mordax.

Measurements.—Type, € ad.: Total length, 170; tail vertebrw, 56;
hind foot, 20. Average of 5 adults [row type locality: 178; 66; 20,
Skull: Basal length, 23; nasals, 7.3 zygomatic breadth, 14.8; mastoid
breadth, 12.3; alveolar length of upper wolar series, 6.5,

General remarks.—Microtus alticolus, with its subspecies lencopheus,
is the most isolated form in the longicaudus group. Its geographicully
nearest neighbor and probably nearest relative is smordar, in the moun-
tains of Colorado and northern New Mexico.

Specimens ecamined.—Total number, 13, from the type locality. One
immatare spectmen from Springerville, in the White Mountains, may
be either alticolus or lencophaus,
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MICROTUS ALTICOLITS LEUTCOPHAUTS (Allen). Graham Mounfain Vole.
drvieola loucephaus Allen, Bul. Am, Mus, Nat. Hfist., VI, 320-321, Nov. 7, 1804,

Type locality.—Graham Mountains, Arizona.

Geographic distribution.—Known only from the type locality.

Gieneral characters—Similar to alficolus, aud of the same proportions,
but alightly larger, color the sawe, skull wider interorbitally and with
other slight differences.

Color.—Summer pelage : Upperparts sepia or dall bister, but little
paler on sides and faintly lined with blackish hairs; Lelly washed with
soiled whitish; feet dull grayish; tail distinctly bicolur, brown above,
grayish below. (Young and winter pelages not represented.)

Cranial characiers,—Skull wider interorbitally than in merdax or alti-
eolus; anterior arm of froutal with triangular instead of truncate point;
ineisiy e foramina wider than in alticolus, slightly coustricted posteriorly;
latera. pits of palate wide and shallow; coronoid notch narrow and
sharp., Dentition as in alficolus and mnordaz.

Measurements.—Type, ¢ ad.: Total length, 173; tail vertebrw, 50;
hind foot, 22.5. Topotype, ¢ ad.: 183; 50; 23. Skwll (of type): Basal
length, 26.5; nasals, 8.3; zygomatic breadth, 15.2; mastoid breadth,
12.8; interorbital width, 4.2; alveolar length of upper molar series, 6.3,

General remarks.—Miorotus leucopheus belongs to the fongicaudus
group. It is closely related to alticolus, trom which size and slight
eranial eharaeters separate it as a fairly well-marked subspecies.

Through the kindness of Dr. J. A. Allen, of the American Museum of
Nutural Iistory, I iiwve the type amwd a topotype of M. leucoplheus for
comparison with the Biological Survey series of aliicolus, mordax, and
longicandus,

Specimens examined.—Total number, 2, from the type locality.

MICROTUS MEXICANUS (De Saussure). Mexican Vole.
Avviesla { Hemiotomys) mericanus De Saussure, Revue et Mag, de Zool,, 2e sér., XI1I,
3, Jan., 1861

Type locality,—Mount Orizaba, P’uebla, Mexico,

Geographic distribution.—Hastern Puebla and to the north and west,
grading into its subspecies phaus.

Habitat.—Grassy places in opeun forests, in upper Austral and Tran.
sition zones.

General characters.—Size rather small; tail short; ears conspicuous;
nelage eoarse and lax; eolors brownish; skull wide, with short, wide
incigive foraming; mi normally with 6 inner salient angles.

CUolor.— Winter pelage: Upperparts grizzled brown, from a mixture of
dall cinnamon and black ; sides paler; belly washed with cinusmon or
buity, or rarely with whitish; sides of nose and ear coverts usually «
brighter shade of cinnamon; feet clear gray; fail dusky above, gray
below. Summer pelage (imperfectly represented;: Evidently daiker
and less ferrnginous. Young: Duller and darker than adait.
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COranial characters.—Skull rather angnlar, with wide-spreading zygo-
matic arches, narrow interorbital eonstriction, and large, well-rounded
audital bulle; incisive foramina short and wide, truncate posteriorly;
zygomata broadly flattened; palate with a median groove between the
lateral pits where a spur or ridge appears in most species of Mierotus;
upper ineisors abruptly decurved; molar pattern differing from that of
nanus and montanus—mainly in extra angle of anterior trefoil of ml;.
most of the salient angles acute; m2 has 4 closed sections; m3 has 3
closed triangles, 3 outer and 4 inner salient angles; ml has 5 closed
triangles, & outer and 6 inner salient angles.’

Measurements.—Average of 10 adults from the type locality (345 ¢):
Total length, 138; tail vertebrs, 29; hind foot, 19.35; maximum: 148;
30; 20, Skull (of topotype, No. 54496, & ad.): Basal length, 21.5;
nasals, 7.4; zygomatic breadth, 15.3; mastoid breadth, 11.6; alveolar
length of upper molar series, 6.6,

General remarks.— Microtus mericanus, pheus, fulviventer, and mogol-
lonensis form a well- marked and closely united group of small, short-
tailed, brownish voles, distinguished by the arrangement of mamm: in
two padrs, a pair of inguninal, and a pair of pectoral; by wide.spreading
zygomatic arches and varrow interorbital constriction; by wide inci-
sive foramina and grooved posterior ridge of palate; and by similar
habits and habitat. They need comparison only among themselves.
While mogollonensis and fulviventer are well-marked forms, occupying
widely separated and probably disconnected areas, mexicanus and
pheys merely show the extremes of differentiation found in one wide-
ranging and somewhat variable form. As only those from the type
loealities are really typical, any line separating mexicanus and pheus is
purely arbitrary.

Specimens examined.—Total number, 194, from the following localities
in Mexico:

Puebla : Mount Orizaba, 27; Chalchicomula, 22,

Vera Cruz: Cofre de Perote, 29; Las Vegas, 11.

Tlaxcala: Moant Malinche, 1; Huamantla, 2.

Hidalgo: Sierra de Pachuaea, 7; Tulancingo, 7; Real del Monte, 10.
Morelos: Huitzilac, 4.

Mexico: Ajusco, 6; Toluea Valley, 20; North slope Volcan de Tolues, 8;
Mount Popocatepetl, 19; Amecameca, 1; Salazar, 19

MICROTUS MEXICANUS PHAUS (Merriam). Colima Vole.

Miergtus pheus Merriam, Proc. Biok, Soe, Wagh., V1I, 171-172, Sept. 29, 1892,

Type locality.—North slope of Sierra Nevada de Colima, Jalisco,
Mexico (altitude 10,000 feet),

Geographic distribution.—Southern Jalisco and northward to north-
western Chihuahaa (to the eastward, grading into mexicanus), ocen.
pying Boreal and Transition zones,

!This extra number of angles is a wealk character depending on the slightly wn-
naval development of the anterior trefoil of ml, so that a pair of short peinte or
angles may in most cases be counted on its inner and outer sides,
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Habitat—Grassy parks in open timber.

General characters—Similar to mericanus, but slightly larger an{i 8
shade darker, and with slight cranial differences,

Color.— Winter pelage: Upperparts uniform dark cinnamon brown
mixed with blackish; belly a lighter shade of cinnamon or buffy, or
sometimes whitish; feet brownish gray; tail brownish gray, paler
below. Summer pelage: Not shown in specimens from near the type
locality, but June specimens from T1 Salte, Durango, are brighter and
darker ferrnginous than topotypes in winter pelage. Young: Dull
brownish,

Cranial characters.—Skull similar to that of mericanus, but with less
constricted interorbital region, slightly shorter incisive foramina, and
shallower prezygomatic notches, Dentition essentially the same,

Measurements.—Average of 10 adult topo-
types (B2 and 5.9): Total length, 151; tail
vertebra, 35; hind foot, 20,5,  Skull (topo-
type, 3 ad., No. 45645): Basal length, 25.2;
nasals, 7.3; zygomatic breadth, 15.5; mastoid

breadth, 12; alveclar length of upper molar
series, 6.08. F[G.S.ﬁ.:Molin‘ enamel pattern of
Microtus phaeus (X 5).

General remarks.—Microtus m. pheeus is not
a strongly or sharply marked form of mexicanus, although apparently
the more widespread form. Ajuseo and Salazar specimens might as
well be referred to it as to mexicanus. A large series tfrom near Guad-
alupe, in southwestern Chihuahuna, are indistingmishable from typical
pheeus, and those from Miquibvauna, western Tamanlipas, are nearer
to pheus than to mevicanus,
Specimens examined.—Total number, 136, from the following localities
in-Mexico:
JFalisco: Sierra Nevada de (Colima, 17.
Michoacan: Nahunatzin, 23.
Queretaro: Pinal de Amoles, 9.
Pamaulipas: Miquilbana, 20.
Durango: EI Salte, 25.
Chihuahua: Sierra Madre near Guadalupe y Calve, 193 Celonia Gareia, 23,

MICROTUS FULVIVENTER Merriam. Oaxaca Vole.
Microtua fulviventer Merriam, Proe. Biol, S8oc. Wash., XII, 108, April 30, 1898,

Type locality.—CUerro San Felipe, (axaca, Mexico,

Geographic distribution.—Central part of the State of Oaxaca.

Habitat.—Open grassy places and along edges of fields in the Boreal
one,

Heneral characters.——Slightly larger than mericanus and of nearly the
same proportions; darker and rieher in coloration; ears conspicuous
above fur; tail a little more than one and a half times the length of
hind foot.

Yolor.—Summer pelage: Upperparts umber brown, darkened by black
bairs; under parts fulvous or dull chestnut brown; feet grayish brown;
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tail dusky brown above, fulvous below, darker toward the end. Winter
pelage (in October and Mareh specimens): Less deeply colored. Young:
Dull soety, with scarcely a trace of fulvous,

Crantal characiers.—Skull similar to that of mexicanus, but with
smaller bulle, longer ineisive foramina; sharper posterior point of
frontals; molars slightly heavier, enamel pattern ulmost the same; ml
has a more rounded anterior loop.

Measurements.—Average of 10 adult topotypes (54 und 5 2): Total
leugth, 132 tail vertebras, 353; hind foot, 20.5. Type ( & ad.): 154;38; 20,
Skull (of type): Basal length, 25.4; nasals, 7.4; zygomatic breadth, 15.5;
mastoid breadth, 12.4; alveclar length of upper molar series, 6.5,

General remarks.—M. fulviventer belongs to the mericanus group, but
is sharply separated in its distingunishing characters as well as in geo.
graphic range. DBut little variation is shown throughout its range
and although specimens from the mountains near Ozolotepec show
differences, these are slight and animportant.

Specimens examined,—Total naumber, 126, from the following localities
in Mexico:

Oaxaca: Cerro San Felipe, 32; Reyes, 23; 15 miles west of Oaxaen, 20;

Mount Zempoaltepoc, 28; near Cajones, b; Guajamaloya, I {in.); mountaing
near Ozolotepee, 9; Totontepee, 8.

MICROTUS MOGOLLONENSIS (Mearns). Mogollon Mountain Vole.
Arvieola mogotionensis Mearns, Bul. Am. Mus. Nat. ITist,, IT, Ne. 4, 283-284, Feb., 1830,

Type locality,—Baker Buttes, Mogollon Mouuntains, Arizona.

Geographic distribution,—Platean country of central Arizona.

Habitat,—Dry grassy parks among the yellow pines of the Transition
zZone.

General characters.—~Size small; tail and feet short; color dnll rusty
brown; fur long and soft; ears not eoncealed; skull short, wide, and
anguiar; lateral pits of palate very deep; an inner projecting poiut at
base of posterior triangle of middle upper molar,

Color.—Upperparts dull rusty brown, brightest on tips of ears; sides
slightly paler; belly einnamon or buffy gray; feet grayish brown: tail
brownish gray above, grayish below.

Oranial characters.—Skull short and well arched, with wide-spreading
zygomata and sharply constricted interorbital region; zygomatic shicid
broad and flat; interparictal small and narrow; nasalg notched pox-
teriorly, falling considerably short of terminns of premaxille; bulle
full and rounded; incisive foramina short, wide, and open; incisors
wider than in ranus and bent more abruptly downward; molar pattern
as in mericanus, except in m2, which has an inner point ut base of pos

terior triangle, and in ml, which has 5 eclosed triangles and only &
inner and 4 outer salient angles and an abbreviated terminal loun
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Measurements.—.Average of 10 adults from San Franecizco Mouuntain,
Arizona: Total length, 131; tail vertebre, 28.5; hind foot, 18, Shull
{adult &, No.24563): Basal length, 23.6; nasals, 7; zyg matic breadth,
15.2; mastoid breadth, 12; alveolar length of upper molar scries, 6.3,

Remarks— Y. mogollonensis is widely separated, both geographically
and specifically, from the other members of its group. its nearestally
is pheus from Mexico.

Specimens examined.—Total number, 513 from the following localities:

Arizena: San Franciseo Mountain (Little 8pring on north side of mountain®,
15; Springerville, 35.
New Mexico: Fort Wingate, 1.

MICROTUS XANTHOGNATHUS (Leach). Yellow-cheeked Vole.

Arvicola xanthegnatha Leach, Lool. Miscel,, I, 60, 1814,

Type locality.—Hudson Bay.

Geographic distribution.—Northwestern Canada and Alaska, from
central Alberta north to the Arctie const and west to central Alaska,

General characters.—8Size large, almost equaling that of vichardsoni,
but tail shorter and ears Iarger; colors dull; nose and ear patch yellow;
skull heavy, ridged, and angular. Side glands as in rickardsoni, or a
little farther back on flanks.

Color (March and May specimens).—Upperparts dark sepia to bister,
heavily lined with coarse black bairs over the back; sides of nosc and
car pateh bright rusty yellowish, a tinge of the same aound eyes and
on cheeks; belly dusky gray; breast sooty; tail indistinetly bieolor,
blackish above, dusky gray below; feet sooty.

Cranial eharacters.—Skull smaller than that of richardsoni and
relatively longer and narrower, with less projecting incisors; nasals
long and narrew; bulle large; incisive foramina long and narrow; den-
tition heavy; molar pattern scarcely dif
ferent from that of townsendi; anterior loop
of m.I small and triangular; middle sec-
tion of m.3 frequently divided into two
nearly elosed triangles.

Measurements.—Two dry akins from Fort
Resolution, Great Slave Lake, Canada, v
adult females, in U. 8. Nat. Mus. No. 4504: F“j}'ﬁi-r;i}’;’”;:zﬁ:;zg‘ff;‘] of
Total length, 210; tail vertebra, 50; hind ’
foor, 27. No. 4502: 218; 45; 25. Skull (No. 4004): Basal length
(approximnately), 34.5; nasals, 10.3; zygomatic breadth, 20; mastoid
breadth, 15.7; alveolar length of upper molar series, 8.5,

Remarks.—Microtus zanthograthus slrows no close relationship to any
other American species, In the peosition of side glands it resembles
richardsoni, bub in no other characters. It shows a strong superficial
resemblance to chrotorrhinus in color, but the great diifercuce in size
prevents the possibility of one ever being wmistaken for the other,
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Specimens examined.—Totul number, 44, from the following localities:

Canada: Nelsen River, N. W. T, 1; Cache Apocotte (40 miles east of Henry
Honse, Alberta), 1; Fort Resoluntion, 22; Great Slave Lake, 1; Fort Rae, 1;
Liard River, 1; La. Pierre House, 1; Anderson River, 1; Arctlc coast {eqst
of Fort Anderson),

Alaska: Mouth of Porcupine River, 1; Yukon (200 miles southwest oi mouth
of Porcupine), 3; Charlie Creek (Upper Yukon), 8. )

MICROTUS CHROTORRHINUS (Miller). Rock Vole.
Articola chrotorriinus Miller, Proc. Boston Soe. Nat, Hiat., XX VI, 183-103, pl. 3, 1894,

Type loeality.—Mount Washington, New Hampshire, head of Tuck-
erman Ravine (altitude, 5,300 feet).

Geographic distréibution.—Mount Washington, the Catskills, central
Quebec, and northern New Brunswick, in the Hudsonian zone.

Habitat.—Rocky laces near water on the mountains, and in deep
spruce forests farther north.

General characters.—Size and proportions of pennsylvanicus exeept
slightly smaller hind foot; ears larger; fur lax; eonspiencusly yellow-
ish about nose, ears and rump; sikull comparatively thin-walled aud
smooth; dentition unigue.

Color.—Summer pelege (July 14): Uppecparts hright glessy bister,
lined with bDlaek hairs; nose to eyes dull orange rnfus; hairs around
ears and on rump yellowish; belly plumbeous; feet dark gray; tail
grayish brown, slightly paler below., Worn, left-over winter pelage:
Darker and wore rusty above.

Cranial eharacters,—Skull light and smooth, somewhat flattened on
top, superficially resembling that of Evetomys; bullwe large and rounded;
incisive foramina short and wide; dentition rather light; ineisors bent
down at right angles to axis of skull, extending scarcely beyond tip of
nasals; m2 with 4 closed sections; m3 normally with 5 closed triangles,
5 inner and 5 outer salient angles and a double-lobed posterior loop; m3
with outer salient angles prominent and reentrant angles deenp.

Measurements.—Type: Total length, 163; tail vertebra, 45; hind foot,
19.4. Averageof 4 adult topotypes: 170; 48; 19.6, Skull (of ad. ¢ , No,
2523, Bangs Coll.): Basal length, 25.4; nasals, 7.2; zygomatic breadth,
15; mastoid breadth, 12; alveolar Iength of upper molar series, 6.4,

Rm.ra,mks.——-;ll'icmttts ckrotowhmus shows a marked superficial resem-
blance to M, ranthognathus, but in cranial characters it differs widely
from this and all other American species and is quite nnigue in the
subgenus Microtus. In the speeimens examined there is no trace of
hip glands, bat in two adult males (3845 and 3849) there appear to be
rudiments of side glands on the flanks.

Specimens examined,'—Total number, 8, from the following localities:?

New Hampshire: Mount Washingten, 3.

New York: Catskill Mountains, 1
Quebec: Lake Edward, 4.

1'1‘3 pein collection of (x S, Miller, jr.; other spocimens in the cellection of E. A,
and O. Bangs.

2Mr, Miller records a specimen in the Am. Mus. Nat. Hist, from Trousers Lake, New
Brongwick—PFProc, Bost. Soc, Nat. Hist., XXVI, 193, 1884,
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MICROTUS CHROTORRHINUS RAVUS Bangs. Gray Rock Vole.
Microtus chrotorrhinue raves Bangs, Proce. Biol. See, Wash., XII, 187, Nov. 16, 1898,

Type locality.—Black Bay (north shore of Btrait of Belle Tsle),
Labrador.

Geographic distribution.—Known only from the type locality.

General characters.—Similar to ehrotorrhinug, but slightly grayer, and
with noticeably more yellowish on nose and face. Skull slenderer, with
lighter dentition.

COolor.—Summer pelage (July specimens): Upperparts grayish bister,
becoming yellowish ou rump; whole face from behind ears suffased with
yellowish, brighter on nose; belly thinly washed with white over the
plumbeons; feet buffy gray; tail brownish aboeve, slightly paler below.

Cranial characters—Skull, eompared with that of chrotorrhinus,
slightly thinner, lighter, and slenderer throughout; interorbital eon-
‘striction narrower; rostrum longer and narrower; incisive foramina
longer; molar series shorter and narrower; tooth pattern as in ehrotor-
rhinus.

Measurements,—Type,! 8 ad,: Total length, 170; tail vertebrm, 50;
hind foot, 22, Average of 4 adult topotypes: 159; 46; 21.25, Skull
{No, 7952, 2 ad.): Basal length, 25; nasals, 7; zygomatiec breadth, 14.3;
mastoid breadth, 11.3; alveolar length of upper molar series, 6.2,

General remarks.—dJuly specimens from the type loeality are in full,
long pelage, with a freshness of appearance and brightness of color
quite different from the type of chrotorrkinvs of nearly the same date,
There i3 a question as to whether the real summer pelage is shown.

Specimens examined.—Total number, 5, from the type loecality.

Subgenus ARVICOLA® Lacépede.

Arvicola Lacépdde, Nouv, Tablean Méthod. Mamm., in Mdém. de VInstit., Paris, ITT,
495, 1801. Type, Mus lerrestris Linnmna (genus).
Arvicola Lataste, Le Naturaliste, IT, 349, 1883 (subgenus).

Geographic distribution.—(In America) Boreal zone of the Caseades
and Rocky Mountains of Canada and the northern United States.
Subgeneriec choracters—(In American species) plantar tubereles, b;
gide glands on flanks of males conspicuous;
# musk-bearing anal gland ; mamma, 8; pec- _
toral, 2-2; inguinal, 2-2; feet large; tail
long; fur full and long; bulle very small; _
incisors projecting far beyond premaxille; W
molars with constricted and tightly closed ;
sections; m2 with 4 closed sections; m3 Fo. 10.-Molar enamel pattern of
with 3 closed triangles; ml with 5 cloged irotus(drvicola)amacropus (x5).

! The measurements of type and 4 topotypes are from original deseription. In 3
adunlt topotypes the lLind foot weasures uniformly 20 mm. in dry skins with toes
straight,

Z¥or tull synonymy of the subgenus Arriceln, see Miller, N. Am. Fauna No. 12,
66, 1896.
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triangles, 5 inner and 4 outer salient angles; m3 with 3 transverse loops.
{In the Enrupean section of the subgenus m3 has but 2 closed trinngles,
and ml but 3.)

MICROTUS RICHARDSBONI (De Kay). Richardson Vole.
Arvicola richardsoni De Kay, Zoology of New York, Mammalia, 81, 1842,

Type locality.— Near the foot of the Rocky Mountains.” (Type col-
leeted by Drammend in the vicinity of Jasper House, Alberti.)

Geographic distribution.-—The typieal form is known only from the
vicinity of Jasper House and Henry House, Alberta, Canada, To the
south it apparently grades into macropus in the Rocky Mountains, and
arvicoloides in the Cascades,

General charucters.—Size very large (probably not exceeded in Amer-
iea except by allent); tail long; feet large; for long and henvy: cars
maostly concealed; colors dull; skull large and angular, with protrading
incisors. '

Color.— Early winter pelage {October 14 to 18): Upperparts unitormly
grayish sepia, darkened by black tipped hairs, becoming paler on the
gides; belly washed with white over the plumbeous under-fur; teet
silvery gray; tail bicolor, dusky above, soiled whitish below.

Cranial characters,—Skull large, with wide-spreading zygomatic
arches, long rostruwm, very long and protruding incisors; nasals rather
short and wide, rounded at both ends, not reaching to base of incisovs;
andital balle small for a Microtus, Lat slightly larger and more rounded
than in cither of the subspecies; incisive foramipna longer and less
constricted posteriorly; superoceipital smooth without median ridge;
termninal loop of third npper molar normally not recarved,

Measurements.—Young aduoit, No. 81381, from 25 miles west of Henry
House: Total length, 208; tail vertebre, 61; hind foot, 28,  Skull (ot
same): Basal length, 32.5 (over incisors); nasals, 5.3; zygomatic
breadth, 19.9; mastoid breadth, 14.6; alveolar length of upper molar
series, 7.5,

General remarks.—Richardson’s specimens, which he referred to
Arvicola riparius, and which were later re.described by De Kay, were
collected by Thomas Drommond in the fuethills of the Rocky Moun-
tains, probably west of Jasper House. In October, 1896, J. Alden
Loring eollected @ series of 8 specimens at points 15 and 23 miles west
of Henry House (10 or 50 miles southwest of Jasper House), Alberta,
on the very trail by which Drummond crossed from Jasper House to
the Columbia in 1826, Unfortunately, none ot this series are fully
adult, and but one condition of pelage is shown. By comparing speci-
mens of the same age it becowes evident thut the specivs equals the
larger of its two southern forms, arviceloides, though in ecolor it
agrees more pearly with the Roeky Mouutain form, macropus. A
single specimen from Glacier, British Columbia, is fairly intermediate
between rickardseni and its two southern subspecies.

Specimens examined.—Total number, 8, from west of Henry House,
Alberta, Canada.
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MICROTUS RICHARDSONTI MACROPUS (Merrinm).  Big-inoted Yole,
Arvieola macropus Merriam, North Amertcan Fauna Nood, 59-60, 1891,

Type loculity.—Pahsimeroi Mountains, Idaho (altitude about 9,700
feet).

Geographic distribution.—DBoreal zone of the Hocky Mouniaing from
the Wasatcl north to Canada, of the Wind River Mountains of Wyo-
mng, the Biue Mountains of Oregon, and most of the intermwediate
TAnges.

General characters—Similar to richkardsoni, but evidently somewhat
snraller; colors the same in October speciniens: distinguished by less
projecting incisors and other cranial charscters.

Color.—8ummer pelage: Upperparts dark sepia, lined with long,
black bairs; slightly paler on sides; belly washed with silvery white;
feet dnsky gray; tail distinetly bicolor throughout its length, seoty
above, whitish below,  Winter pelage {imperfect in October and May
specimens): Lightey, clearer gray above, black lairs less conspicuous,
more heavily washed with white below. Youmg: Like adult or slightly
darker, with long. woolly fur and dusky feet and tail; during one stage
of pelage with entirely dusky belly.

Oranial characters.—Skull similar to that of richardsoni, from which
it differs in less projecting upper incisors, longer nasals with narrower
posterior tips; supraoceipital with a median ridge; bullie smaller, more
compressed and angular: incisive foramina sharply constricted poste-
riorly; third upper wolar with terminal loop recurved in about halt of
the specimens. '

Measurements,—Type, ¢ ad.: Totul length, 220; tail vertebr:, 71;
hind foot, 26, Male from type locality (not tuily adult): 202; 68; 28,
Skull (of type): Basal length, 31.5; nasals, 9; zygomatic breadth, 19.7;
mastoid breadth, 14.5; alveolar length of npper wolar series, 7.5.

General remarks—In a large series of speeimens from numerous
ranges of the Rocky Mountains the sabspecies remains rather uniform.
There is a slight inercase in size toward the north, speeimens fromn
northern Montana averaging larger than from the type locality. Those
from Strawberry Butte and the Wallowa Mouuntains of eastern Ore-
gon are indistinguishable from the type series. Two halt grown speci-
mens from the top of the Wasatch Mounfains, near Park City, Utah,
are too young to indieate reliable specific variation,

Specimens examined.—Total number, 113, from the following localities:

Idaho: Pahsimeroi Mountains, ¥; Salmon River Mountains, 11; Sawtooth (or
Altnras) Lake, 18; bead of Wood River, 2: Summit, Alturas County, 1;
Seven Devils Mountaius, 2; head of Crow Creck, Preuss Mouutains, 4;
Thompson Pass, 3; Priest Lake, 1,

Utah: Park City, 2.

Wyoming: La Barge Creek, 5; Sonth Pass City, 1; Lake Furk, Wind River
Mountains, 106,

Montana: Beartooth Mountaing, 17; Summit, Teton County, 2; St. Marys

Lake, Teton County, |
Oregon : Steawherry Butte, 2; Wallowa Mountains, 20,
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MICROTUS RICHARDSONI ARVICOLOIDES (Rhoads). Cascade Watcr-Vole,

Auniacomys arviecleides Rhoads, Am. Nat., XXVII1I, 182-185, Feb, 11, 1804,
Microtus principalis Rhoads, Am. Nat., XXIX, 9840, Oct., 1835, (Mount Baker
Range, British Columbia.)

Type locality.—Lake Keechelus, near Snoqualmie Pass, Kittitas
County, Washington (altitude 8,000 feet).

Geographic disiribution.—DBoreal zone of the Cascade Mountains, in
Washington and Oregon.

General characters.—Apparently equal to richardsoni in size, larger
than macropus, and slightly darker than either. In eranial characters
nearer maecropus than richardsoni.

Color.—Summer pelage: Upperparts dark sepia, considerably darlk.
ened with coarse black hairs; belly thinly washed with pearl gray or
silvery whitish; feet dusky gray; tail bicolor, blackish above, soiled
whitish below. Winter pelage: Darker than summer, with an exeess
of black hairs above; belly strongly washed with white; feet and tail
as i summer. Young not different from young macropus.

Cranial chardeters,—Skull like that of macropus, but larger; rostrum
and incisors slightiy heavier; masals more broadly spreading ante-
riorly, with a slight constriction near the middle, narrow, and pointed
posteriorly; audital bulle, incisive foramina, and are of upper incisors
as in macropus.

Measurements.—Average of ¢ adults, 3 males and 3 females, from
Kaston, Wash. (uear the type locality): Total length, 234; tail ver-
tebrae, 81; hind{oot, 20.3. Largestspecimen of thoseries: 253; 89; 20,
Shull (No. 41678, & ad., from Easten): Basal length, 36; nasals, 10.8;
zygomatic breadth, 23; mastoid breadth, 16.3; alveolar length of upper
wmolar series, 8.3,

General remarks,—1 have before me a series of 13 specimens, col-
lected at Easton, on the outlet of Lake Keechelus, about 12 miles firom
the type locality, and a large number of specimeus from the upper
slopes of Mount Rainier, as well as farther north and south in the Cas.
cades.. It is safe to assmmne that these Haston specimens are typical,
especially as there is little variation shown thronghout the Cascasdes
of Washington. As at present known, the ranges of arvicoloides aml
macropus are widely separated, but vo doubt they meet and coalesce
in richardsoni of the Canadian Rockies,

Specimens examined,~~Total number, 101, from the following localities:

Washington: Eaaton, 13; head of Cascade River, 2; Mount Rainier and
vieinity, 34; Monnt 8t. Ilelens, 4; Wenatchee, 1.
Oregon: Mount Hood, 113 Marot, 1; Mount Jeffersen, 2; Detroif, 1; Craier
Lake, 22; Aunna Creek, base of Mount Mazama, 10,
Subgenus PITYMYS ! McMurtrie.

Psammomys Le Conte, Ann, Lyceum Nat, Hist. N. Y., IT1, 132, 1830. Type Psammemys
pinctoruny Le Conte. (Not Psammomys Cretzsehmar, 18:28),

Pitymys McMuartrie, Cuvier’s Animal Kingdom, Am. edition, T, 434, 1831, Type
Psemmomys pinctorum Le Conte. (New name for Psammomys Le Conte,)

! IFor full synonymy of the subgenue Pitymys, see Miller, N. Am:. ¥auna No. 12, 58,
1896.
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Geographic distribution (in America).—Southeastern United States,
mainly in Upper Austral zone, and a small area in the Tropical zone of
southeastern Mexico,

Subpenerie characters—Plantar tubercles, 5; mam-
mzw, 4, twe pairs of inguinal; lateral glauds on hips
in adult males; ears very small; tail short; far
short, dense, and glossy, Skuil at and wide, with
gquadrate braincase; bulle small; molars narrow;

m3 with 2 closed triangles; wl with 3 closed and 2 Rig, pueailes ool
— i e ) ! ! pattern o ieretus
open triangles; m2 with anterior pair of triangles (Piymys pinetorum

contluent; m3 with 3 transverse loops. X3

MICROTUS PINETORUM (Le Conte). Pine Vole.

Pyagmmonys pinetorum Le Conte, Ann. Lye. Nat. Hist. N. Y., III, 133, PL II, 1830
(read Dee. 21, 1829),

Type locality—Dine forests of Georgia. Probably the old Le Conte
p].mtatlon at Riceboro.

Geographic distribution.—Georgia and the Carolinas.

Hebitat.—TFields, open woods, and grassy aplands.

General charaeters.—Size small; ears very small; tail short; fur short
and fine; colors bright.

Color.— Upperparts bright russet brown with a distinet gloss, becom-
ing lighter on sides; belly dusky, lightly washed with color of back:
tail brownish, darker above; feet grayish brown; ears concealed in the
fur.

Cranial characters.—Skull short and wide with a quadrangularbrain-
case and abruptly trancate occiput; interparietal wide and normally
somewhat lozenge-shaped; mastoids and bulle relatively small; inter-
pterygoid fossa normally V-shaped. Molar series rather short and
crowded; two middle {riangles of m3 often conflaent; first pair of reen-
trant angles in mi usually not meeting between anterior loop and first
pair of salient angles.

Meéasurements—Average of 2 adult females from Georgetown, S, C.:.
Total length, 113; tail vertebr, 18.5; hind foot, 15.5. Skull (No. 1523,
Merriam Coll.,, & ad., from Frogmore, S. C.): Basallength, 22.3; nasals,
7.3; zygoma.mc breadth 15; mastoid breadth, 12.5; a,lveolar length of
upper molar series, 6,

General remarks—No definite type locality was given in the original
deseription of pinetorum, but the species was said to inhabit the sandy
soil of the pine barrens of Georgia. Very probably the type came from
the vieinity of the old Le Conte plantation, near Riceboro, Ga. Thir-
teen specimens in the Merriam collection, from Beaufort County, 8. C.,
abount 60 miles from Riceboro, are probably fairly typical, and are taken
for the basis of the above description. They represent the extreme
development of the bright cinvamon brown and small-eared form of
the Atlantic coast region. Northward through the Atlantic States the
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speciinens become darker and daller eolored withont other important
modifications, except a slight average inerease in size. The species
described as soalopsoides from Long Istand, and later as apelia from
Pennsylvania, inelndes this Northern form and seems worthy of recog-
nition a3 1w subspecies.
Specimens examined.—Total number, 32, from the following localities:
Georgia: Columbus, 2,
South Carolina: Beaufort County (Beaufort, Frogmore, and St Helena
Island}, 18; Georgetown, 2; Society Hill, 1.
North Carolina; 0ld Richmond, 1; Raleigh, 11; Tarboro, 2.

MICROTUS PINETORUM SCALOPSOIDES {Aud. & Bach.). Mole like Vole.

Arvicola scalopsvides And. & Bach., Proe. Acad. Nat. 8ci. Phila,, [, 87, 1841,

Arvicola apelie l.e Conte, Proc. Acad. Nat. Sci, Phila., VI, 405, 1853. Type from
Pennsylvania, )

Arvicele keanteotti Baird, Mamm. N. Am., 547, 1837. Type from Iilimois.

Type locality.—Long Island, New York.

Geographicdistribution.—Seuthern New York and westward to Illinois,
gsonthward along the coast, blending into true pineforum.

Habitat,—Open grassy country, meadows, pastures, and waste places,

General sharacters,—Larger, darker, and dualler than true pinetorum,

CUolor.—Upperparts dull brownish chestnat, slightly darkened by
dusky-tipped hairs; sides paler; belly lightly washed with dull buft
over plumbeous under-fur; feet brownish gray; tail indistinetly bicolor,
sooty above, grayish below,

Oranial characters,—Skull similar to that of pineforum, but larger,
with heavier molars.

Measurements.——Average of three adults from Lake Grove, Long
Island: Tofal length, 125; tail vertebre, 20; hind foot, 163, Skull
(No. 88732, same locality}: Basal length, 23.5; nasals, 7.4; zygomatic
breadth, 16; mastoid breadth, 12.6; alveolar length of npper melar
series, 6.6,

Specimens eramined.—Total number, 83, from the following localities:

New York: Lake Grove, Long Island, 4; Millers Place, Long Island, 2; Oyster
Bay, Long Island, 1; Sing 8ing, 4; Lake Grorge, 1; Locust Grove, 1.

Pennsylvania: Philadelphia, 1,

New Jersey: Tuckertou, 3.

Maryland: Laurel, 2; Kensington, 1; Bladensburg, 2,

District of Columbia: Washington, 27.

Virginia: Falls Chureh, 4; Dunn Lering, 1; Fort Myer, 1; Clark County, 2;
Cape Charles, 4; Bellehaven, 1; Wallaceton (Dismal Swamp), 4.

North Carolina: Currituck, 2; Magnetic City, 1.

West Virginia: White Sulphur 8prings, 6.

Ohio: A specimen in the U.S. Nat. Mus., collocted by Kennicott, is labeled
¢Qhio.’

Indiana: Brookville, 2 (approaching awricularis); Terre Haute, L.

Illinois: West Northtield, 2;- Warsaw, 2,
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MIC ROTUS PINETORUM AURICULARIS Bailey. DBluegrass Vole.
Mierotue 3inetorum auriculeris Bailey, Proe. Biol. S8oc. Wash., XII, 80, April 30, 1898.

Type locality.— Washington, Misgissippi.

Geographic distribution.—Northern Mississippi, Tennessee, Kentueky,
and southern Indiana, or in a general way the region between the Alle-
gheny Mountains and the Mississippt River, mainly in the Lower-
Austral zone,

General characters.—Size small, about equaling that of pinetorum;
ears very large for a Pitymys and conspicuous above fur; colors dark
and rieh, uot aiways darker than scalopsoides but richer and more
intense; fur short and dense like that of pineforum.

Color,.—Upperparts dark rich chestnut darkened by dusky tipped
hairs; belly washed with paler chestnut over dark under-fur; project-
ing tip of ear with scaftered ducky hairs; tail not bicolor, searcely
darker above, like the back or slightly darker; feet dull brownish,

Cranial characters—Skuil like that of pinetorum in form and general
charaeters; interpterygoid fossa normally U-shaped instead of V shaped.

Measurements.—Type: Total length, 120; tail vertebrse, 22; hind
foot, 16. Average of six adult specimens from the type locality, meas-
ured in the flesh by collector: 119; 22; 17. Skull (of type): Basal
length, 22.3; nasals, T; zygomatic breadth, 15,2; mastoid breadth, 12.3;
alveolar Iength of upper molar series, 6.

General remarks.—A series of 31 speeimens in the Merriam collee-
tion from Eubank, Ky., average darker and richer in coloration than
the type series and have equally large ears. Speecimens from Brook-
ville, Ind., are dark and duli colored and might pass for either this sjse-
cies or scalopsoides. A single specimen from Hickman, Ky., is immature
but apparently typical. A flat skin with crusbed skull from Barron
Spriogs, near Fredericksburg, Tex., has the large ear and small foot of
auricularis but the dull coloer of nemoralis.

Specimens examined.—Total number, 45, from the following localities:

Missisgippi: Washingten, 10.
Kentucky: Hickman, 1; Eubank, 31.
Indiana: Brookville, 1.

Tennessee: Rogersville, 1,
Alabama: Greensboro, 1.

MICROTUS NEMORALIS Bailey. Woodland Vole,

AMicrotus nemoralis Bailey, Proc. Biol. Soc. Wash., XIT, 89, April 30, 1898,

Type locality.—Stilwell (Boston Mountains), Indian Territory.
Habitat.—Open woods and brushland.
Geographic distribution.— West of the Mississippi Biver from central
Arkansas porth to Council Blufls, Iowa.
General characters.—Size, larger than any otuer species of Pitymys
in the United States; ears, relatively large; Yur, comparatively loug
18392--Ne. 17 5
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and coarse; colors, duller than in pineforum, not so dark as in sealop-
soides or aurienlaris.

Coloy.—Upperparts dull chestnut, slightly lined with blackish-tipped
hairs over the back and romp, becoming paler .on the sides; belly
washed with bright cinnamon; tail indistinetly bicelor; fee® thinly
clothed with pale buffy or sometimes dusky hairs. Young: Plumbeous
or dark multese, with a slight tinge of chesthut suffusing the back as
maturity is approached.

Oranial characters—Skull large and relatively elongated; sapraoc-
cipital sloping; interpariefal short and wide; mastoids and audigal
bull=e large and projecting further back than in pinetorum; palate often
with a posterior point projecting into the U-ghaped interpterygoid
fossa.

Measurements—~Type: Total length, 180; tail vertebrm, 24; hind
foot, 18. Average of five females and five males from the type locality:
135; 25; 18,1, Skull (of type): Basal length, 25.8; nasals, 7.7; zygo-
matic breadth, 16.5; mastoid breadth, 13.4; alveolar length of upper
molar series, 7.

General remarks.—~Specimens from London, Nebrasks, and Couneil
Bluffs, Iowa, are typical or slightly larger than those from the type
locality. Those from central Arkansas and eastern Missouri are nearly
or quite typical. So far as shown by the present series of speeimens,
the species stands distinet and apparently unconnected with the other
forms of Pitymys east of the Mississippi River,

Specimens examined.—Total number, 46, from the following localities:

Indian Territory: Stilwell, Boston Mountains, 16,
Arkansas: Beebe,5; Hardy, 1.

Missouri: Hunter, 3; Williamsville, 5; Kimswick, 5,
Iowa: Conneil Bluifs, 4.

Kansas: Neosho Falls, 1,
Nebraska: London, 6.

MICROTUS QUASIATER (Coues). Jalapa Vole.

Arvicola { Pitymys) pinelorum quasiaier Cones. Proc. Acad. Nat. Sci. Phila., 1874, 191~
192,

Type locality.—~Jalap, Vera Cruz, Mexico,

Geographie distributi 1.—Central Vera Craz and eastern Puebla, on
the east slope of the mountains (altitude 4,000 to 5,000 feet), in Humid
Tropical and lower edge of Lower Austral zones.

Habitat.—Brushy woodland.

General characters.—Size of pinetorum; tail about as long as hind foot;
ears large for a Pitymys; colors dark; fur glossy.

Color.—Summer pelage: Uniformly dark umber or seal brown, slightly
paler on belly, feet, and tail; tail slightly paler below than above.
Winter pelage (in January,specimens from Orizaba and Huauchinango):
Darker, richer, and more glossy. Young: Darker and duller, inclining
fo gooty or plumbeous,
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Craninl characters.—Skulil similar to that of pinetorum, but with longer,
more qradrate brainease, more prominent postorbital ridges, narrower
interorbital space, and larger audital bulli; dentition slightly heavier;
molar pattern the same.

Measurements,—Average of 6 adalt males and females from the type
locality: Total length, 130; tail vertebrie, 23; hind foof, 17.7, Skuil
(No.db048, ¢ adnlt): Basal length, 24; nasals, 7; zygomatic breadth,
12; alveolar length of upper molar series, 6.3.

General remarks.— Microtus quasiater i3 by far the most divergent
form of Pitymys in America. Its range, so far as known, s restricted
to a comparatively small area, 1,000 miles from that of ifs nearest rela-
tive, and reaches into a zone not known to be inhabited by any other
species of Mierotus.

Specimens examined.~—Total number, 44, from the following localities:

Vera Cruz: .Jalapa, 6; Jico, 8; Orizaba, 10.
Puebla: Huanchinango, 20.

Subgenus LAGURUS Gloger.

Lagurus Gloger, Gemoinniitz, Hand- u. Hilfsbuch d, Nuturgesch., I, 98, 1841, Type
Lagurus migratorius Gloger.
Lagurus Merriam, Am, Naturalist, XXIX, 758, Ang., 1895 (subgoenus).

Geographic distribution (in America).—Transition zone of the semi-
arid parts of the northwestern United States,
enst, of the Cascades and Sierra Nevada.

Subgeneric eharacters.—(In American species)
plantar tubercles, 5; mammea, 8, inguinal 2-2,
pectoral, 2-2; lateral glands on flanks; tail little W S ol it
little Ionger than hind foot; colors pale; furlax. o Micratus (Zagrrus) wal
Skull low and wide; bullie very Iarge; mastoids — Hdust>d).
reaching plane of exoccipital condyles; molars slender, with wide
reentrant angles; m3 with 2 closed triangles aud narrow posterior
loop; ml with b closed triangles, 4 inner and 4 outer salient angles;
m3 with two terminal transverse loops and a pair of median triangles.

MICROTUS CURTATUS (Cope). Short-tailed Vole.

Arvicola certata Cope, Proc. Acad. Nat, Be, Phila,, 1868, 2.

Arvieola decurtata Coues, Mon. N. Am. Rodentia, 215 (in text), 1877, nomen nudum,
Type locality.—~Pigeon Spring, Mount Magruder, Nevada.
Heographie distribution.—Trausition zone of the low mountain ranges

in weatern Nevada and eastern Oalifornia, east of the Sierra Nevada

aud north of Death Valley.

Habitat.—Dry, barren country, usually in sagebrush.

General characters.—Tail very short; feet hairy; fur long and lax;
color pale buffy gray; skull wide and flat, with very large audital bullz.

Color.— Winter pelage: Upperparts nuiform pule bufty gray, or ashy
gray beecoming paler on the sides, and silvery white or seiled whitish
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below; tail like belly, except an indistinet dusky dorsal line; ears
slightly buffy, more noticeably so in young than in-adults; feet sciled
silvery whitish. Summer pelage: Slightly darker. Young: Darkened
above by long, dusky-tipped hairs; ears distinctly buff tipped.

Cranial characters.—Skull wide and fiat, with short rostrum, spread-
ing zygomatic arches, and great mastoid breadth; audital bulle and
mastoids wuch inflated, and with thick, spongy walls; mastoids project-
ing back to plane of exoccipital condyles. Molar series rather light,
with narrow, tightly closed triangles and wide reentrant angles,

Measurements.—Average of five adults from the type locality: Total
length, 141; tail vertebrae, 27; hind foot, 17.6. Skull (No. 41019, 2 ad.):
Basal length, 24 ; nasals, 6.6; zygomatic breadth, 15; mastoid breadth,
13; alveolar length of upper molar series, 6.

General remarks.—This iy the largest of the three species of Lagurus
at present known in North America, size alone being sufficient to dis-
tinguish it from either pauperrimus or pallidus. Tt shows but slight
variation thronghout its somewhat restricted and probably interrupted
range. Specimens from the head waters of Reese River, which is sepa-
rated from the type locality by Sonuran valleys, show slightly lLurger
andital bulle and mastoids, but no characters of specific or subspecific
value. '

Specimens evamined.—Total number, 54, from the following localities:

Nevada: Monnt Magrader (near Pigeon Spring), 14; Reese River Valley, 7,
Indian Creek (near head of Reese River), 2; liead of Reese River, 10.
California: Inyo Mountains, 17; White Mountains, 4.

Nore.—Mierotus ( Lagurus) pumilus Xlliot (Field Columbian Museum,
Zool, Series, Vol. I, No. 11, p. 226, Feb. 1, 1899) from the Olympic
Mountains, Washington, proves to be a young Phenacomys, as I have
ascertained by examination of the type specimen, kindly loaned ne by
Mr, D. G. Elliot, curator of mammals in the Field Columbian Musemn.

MICROTUS PALLIDUS (Merriam.) Tallid Vole.
Arvicela pallidus Merriam, Am. Nat., XXII, 702-705, Aug., 1888,

Tyve locality—Fort Buford, N. Dak. The type was taken on a north-
east slope, near the top of a ligh, barren hill, 2 miles east of the fort.

Geographic distribution.—-Transition prairies of western North Dakota,
Montana, and as far north as Calgary,.Alberta.

Habitat.—High, semi-arid prairies, usually on shady slopes.

General characters.—Blightly paler than curtatus; smaller; with rel
atively much smaller audital bulle. The palest species of Microtus
found iu Ameriea, and probably the shortest tailed.

Color.—Upperparts uniform pale buffy gray with an extra tinge of
buff about ears and nose; belly white or soiled whitish; tail silvery
whitish below, dusky above; feet silvery whitish or pale gray. The
type series was taken in September and slows what is probably the
darkest phase of summer pelage.
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Oranial characters.—Skull like that of curtatus in general, but aver-
aging slightly smaller and with decidedly smaller andital bull:e and
narrower mastoid breadth. Teeth relafively heavy; iucisors fally
equaling those of larger skulls of curfatus; molar series heavy and
actually longer in the smallest adults than in muech larger specimens
of curtatus; enamel pattern essentially the same.

Measurements.--Type, 9ad.: Total length, 121; tail vertebra, 20;
hind foet, 18 (measured dry). Skull (of type): Basal length, 22.3;
nasals, 6.5; zygomatic breadth, 14.6; mastoid breadth, 11.6; alveolar
length of upper molar series, 6.3,

General remaris.—In size pallidus falls between curtetus and pauper-
rimus, but in relative size of teeth eurfatus comes in the middle, while
in geegraphic position pawperrimus separates the other two. There is
nothing in the material before me to indicate any intergradation
between the forms or any subspecific relationship.

Specimens examined.—Total number, 8, from the following localities:

North Dakota: Fort Buford, 4.

Montana: Philbrook, 1.
Canada: Calgary, Alberta, 3.

MICROTUS PAUPERRIMUS (Cooper). Pigmy Vole.
Arvicola pauperrima Cooper, Am. Nat., IT, 535-536, Dec., 1868.

Type locality.—Plaing of the Columbia, near Snake River, Wagh-
ington.

Geographic distribution.—Eastern Washington and Oregon, central
Idabo, and the north slope of the Uinta Mountains, Utah, in Transi-
tion zone.

Habitat.—Open grassy ridges or high prairie, exeept in the Ulinta
Mountains, where they were found in grassy parks near the lower
edge of pine timber.

General eharacters.—The smallest species of the subgenus Lagurus,
with colors a shade darker than in curtatus or pallidus; skull small
and very flat-topped, often coneave postorbitally.

Color.—Summer pelage: Upperparts uniform buffy gray, slightly
darkened with dusky-tipped hairs; ears and nose strongly tinged with
buff; belly pale buffy; tail darkened above by a dusky line, butfy
below; feet fike Lelly. Young: Less buffy and slightly more dusky
than adult.

Cranial and dental characters.—S8kull small, relatively smooth, nol
ridged or angled, flat or concave on top; audital bullee relatively as
well as actually smaller than in eurtatus; hamular process of mandible
short and slender, inelosing a wide two-angled or rounded nofch;
incisors slender; molars differing from those of curfatus only in smaller
size; enmmel pattern essentially the same,

Measurements.—Average of 3 adults from the vieinity of Antelope,
Oreg.: Total length, 115; tail vertebra, 20; hind foot, 16. Skuill (of
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adult ¢, No. 78534, from Antelope, Oreg.): Basal length, 20; nasals,
5.5; zygomatic breadth, 13.4: mastoid breadth, 11.3; alveolar length
of upper molar series, 5.2.

General remarks—The above description is based mainly on a series
of 6 specimens collected near Antelope, Oreg., ou top of the high
prairie ridge between the John Day and Des Chutes rivets, and not
more than 150 miles from where Dr. J. G. Cooper collected his type of
pauperrimus on the plains of the Columbia, near Snake River, (betober
9,1860, Antelope is in reality on the south edge of the plains of the
Columbia, and specimens from that point agree in every way with the
somewhat mutilated type of pauperrimus still in the United States
National Muaseum. Specimens from the Salmon River Mountains,
Idaho, do not differ perceptibly from the type or from the Antelope
series. A single specimen from the top of Steen Mountain is not
typical, but the charaeters are not sufficient to warrant separating it
on a single specimen, and they may prove only individual. Four speci-
mens from the north slope of the Uinta Mountains, Utah, show but
litttle deviation from the typical series,

Specimens examined.—Total number, 19, from the following localities:

‘Washington : Plains of the Columbia, 1 (the type).

Oregon: Antelope, 6; Bake Oven, 1 (im.); Steen Mountain, 1.
Idaho: Balmon River Mountaius, 6.

Utah: Uinta Mountains, 4,

Subgenus CHILOTUS Baird.
Chilotus Baird, Mawam, N, Am,, 516, 1857. Type, drvicola oregont Bachman.

Geographic distribution.—Pacific slope from northern Oalifornia to
southern British Colambia.

Subgeneric characters.—TPlantar tubercles, 5 ; mamnmee, 8, inguinal, 2-2;
pectoral, 2-2; side glands obscure or wanting;' ears rather small; fur
deuse, without stiff hairs.  8kuli short, low, and with elliptical braincase;
molars small; m3 with 2 or 3 closed triangles; m1 with 5 closed triangles;
m2 with anterior pair of triangles usually confluent; m3 with 3 trans-
verse loops,

MICROTUS OREGONI (Bachman). Oregon Vole,

Arvicola eregoni Bachwan, Journ. Aead. Nat. Sei. Phila., VIIT, PL 1, 60-61, 1839,
Microtus morosus Elliot, Field Columbian Mus., Zool. Series, Vol. I, No. 11, 227, Feb, 1,
1899. (Olympiec Mountaine, Washington.)

Lype locality.—Astoria, Oregon.
Geographic distribution.—Pacific coast region from northern Cali-
fornia to Puget Svund.

'In a large nmmber of skins of adnlt males, abont a dozen show what appear to be
ill-defined glands on the sides, midway between hips and shoulders; but before stat-
ing postively the presence and position of these glands it will be necessary to examine
specimens in the flesh.
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Habitat.—Dry open ground, under cover of grass and low vegetation,
and under logs in the open redwood forest of California.

General characters..—Bize rather small; tail long; colors dark; fur
short, without long hairs.

CUolor.—Upperparts mixed bister and blackish, with a pepper-and-
salt appearance; belly duasky, lightly washed with
dull buffy; feet dusky gray; tail blackish, slightly {3
lighter below; ears blackish, scantily haired, pro- -~
truding from the fur.

COranial characters,—Skull, compared with those
of other species ot the subgenus, long and slender, L. 15 wiar enamel
with narrower braincase, lorlger rostrum, more E’Sﬂtﬁor?us?gmﬁ%??%’f
arched and less abruptly spreading #zygomata, more
quadrangnlar interparietal ; superciliary ridges in adults well marked,
approaching or meeting interorbitally ; audital bullze small and globose;
dentition not peculiar.

Measurements.—Adult &, No. 11228, from Astoria: Total length, 140;
tail vertebrwe, 42; hind foot, 17. Skull (of same): Basal length, 22.2;
nasals, 17; zygomatic breadth; 14.8; mastoid breadth, 11.8; alveolar
length of molar series, 5.5.

General remarks.—The species shows some slight variation through-
out its range, but all of the specimens examined from the low country
south of Puget Sound are clearly referable to oregoni, and those from
timberline in the Olympics do not vary sufficiently for even subspecific
recognition.

Specimens examined.-~Total number, 103, from the following localities:

Oregon: Astoria, 6; Oregon City, 6; Yaquina Ray, 1; Aumsville, 1; Elk
Head, 1. _

California: Crescent City, 12; Ilumboldt Bay, 1; Hoopa Valley, 2; Dyerville, 3.

Woashington: Tenino, 9; Roy, 1; Skamania County (45 miles southeast of
Toledo), 1; Kent, 2; Steilacoom, 1; Aberdeen, 3; Granville, 6; Quineault
Lake, Chehalis County, 3; La Push, 3; Suez, 1; Neah Bay, 10; Olympic
Mountains (near head of Seleduc River), 9; Lake Cushman, 21.

MICROTUS SERPENS Merriam. Creeping Vole.
Microtus serpens Merriam, Proc. Biol. S8oe. Wash., XT, 75, 1897.

Type locality.—A gassiz, British Coluinbia.

Geographie digtribution.—Low country of southern British Columbia
aud northern Washington between the Cascade Mountains and Puget
Sound.

General characters.—Size, largest of the subgenus; tail short; colors
dark, '

Color.— Winter pelage: Upperparts uniformly sooty gray, becoming
slightly lighter on sides; belly dusky, washed with dull buff; tail sooty
above, silvery gray below; feet dusky gray; ears nearly naked, concealed
in long fur. Summer pelage: Paler and more brownish above, belly
lightly washed with buffy; ears projecting slightly from thinner,
coarser fur.
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Cranial characters.—Skull rather wide and short; supereiliary ridges
not well defined ; interorbital width greater than in oregoni;' zygomata
abruptly spreading anteriorly, interparietal lozenge-gshaped; audital
bull full and globose; incisors larger and stronger and molars slightly
larger than in oregoni.

Measurements.—Type: Total length, 130; tail vertebree, 31; hind foot,
18, Average of 7 adults from type loeality: 129; 32; 17.5. Skull (of
type): Basal length, 22.4; nasals, 6.6; zygomatic breadth, 14; mastoid
breadth, 11.2; alveolar length of upper molar series, 5.9.

GGeneral remarks.—The range of this northern, more robust form of
Chilotus, as at present known, is rather limited, but future collections
may show it to be continuous with that of oregoni.

Specimens examined,—Total number, 56, from the following locali-
ties:

British Columbia: Agassiz, 7; Port Moody, 10; Langley, 3; Sumas, 1{; Mount

Baker Range, 4.
‘Washington : Mount Vernon, 19; Hamilton, 2; Sauk, 1.

MICROTUS BAIRDI Merriam. Baird Vole,
Microtus bairdi Merriam, Proe. Biol. Boe. Wash., XT, 74, 1897,

Type locality—(lacier Peak, Orater Lake, Oregon (altitude, 7,500
feet).

Geographic distribution.—Kuown only from the type locality, but
probably restricted to the Hudsonian zone of the higher Cascades,

Habitat.—Beds of Phyllodoee and FLutkea at timberline.

General characters—Shightly swmaller than M, oregoni; ocolor yellow.
ish brown; fur short and glossy; tail short; ears almost concealed in
the fur.

Oolor.—Upperparts glossy yellowish bister; sides paler; belly washed
with whitish; tail indistinetly bicolor, dusky above, dark gray helow;
feet dusky gray; nose dusky.

Oranial characters.—Skull relatively short, wide, and flat, with short
rostrum; braincase subquadrate; interparietal narrow; audital bulle
large; ascending arm of premaxiller not extending beyond nasals;
inc¢isive foramina short and wide; dentition not peeuliar.

Measurements.—Type, No, 79906, ¢ ad.: Total length, 131; tail verte-
bree, 33; hind foot, 17.5. A young adult & from type locality: 130; 32;
17. 8kull (of type): Basal length, 22; nasals, 6.6; zygomatic breadth,
14; mastoid breadth, 11.5; alveclar length of upper molar series, 5.5.

General remarks.—This species of Chilofus is as yet known ouly
from 2 gpecimens from the typoe loeality. No doubt it will eventually
be found to extend along the crest of the Cascade Range in Oregon.

Specimens examined,—Total number, 2, from the type locality.

Subgenus PEDOMYS Baird.
Pedomys Baird, Marom. N. Am., 517, 1857, Type, drvicola austerus Le Conte.

Geographic distribution.—Middle United States from southern Louis-
iana to Plains of the Saskatchewan,
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SBubgeneric characters—Plantar tubercles, 5; side glands obscure or
wanting,’ rarely discernible; mamm:e, ¢, inguinal,
2-2, pectoral, 1-1; ears medinm; fur long and @\\ \&{\; aﬂj ‘wf
coarse. Skull high and narrow ; molars with wide
reentrant angles; m3 with 2 closed triangles; M %J” "y
ml with 3 closed and 2 open triangles; m2 with L2V
anterior pair of triangles confluent; m3 with 3 L
transverse loops, the middle loop Bometimes COD-  tarm of Microtus (Pedomys)
stricted, or even divided into 2 triangles. Atipteriiai(Xh);

MICROTUS AUSTERUS {Le Conte). Prairie Vole.

Arvicola ausierus Lo Conte, Proc. Aead. Nat. Seci. Phila., VI, 405-406, 1853,
Arvicola { Pedomys) cinnamones Baird, Mamwm. N. Am., 541, 1857. (Type from Pem-
bina, N. Dak.)

Type locality.—Racine, Wisconsin.

Geographic distribution.—Central part of Mississippi Valley from
southern Wisconsin to southern Missouri and Fort Reno, Oklahoma,
and west into eastern Nebraska and Kansas,

Habitat.—Dry upland prairie under low grass, and in rose and hazel
thickets.

General characters.—Size of Microtus pennsylvanicus, but with slightly
shorter tail and apparently coarser pelage. Color, dark peppery gray
above, dull fulvous below.

Color.— Winter pelage: Upperparts dark gray, with a peppery appear-
ance from the mixture of black and pale fulvous tips of long hairs, black
tips predominating; sides paler; belly washed with pale cinnamon or
falvous; tail sharply bieolor, feet dusky; a tuft of fulvous haira in front
of ear. Summer pelage: Darker throughout, with fewer light-tipped
hairs and thinner fulvous wash below. Young: Slightly paler than
adult,

Oranial characters—Bknll high, narrow, and well arched; interpari-
etal small, lozenge shaped; premaxillee extending well back of nasals;
audital bulle small and narrow; inecisive foramina wide posteriorly;
molar pattern, that of the subgenus,

Measurements.—No. 2028, 2 ad., from Racine, Wis., (measured from
alcohol by Baird)?: Total length, 127; tail vertebraz, 32; No, 2897:
hind foot, 18. Skull (No. 1999, ad., from Racine): Basal length, 27;
nasals, 7.9; zygomatic breadth, 15.5; mastoid breadth, 12.6; alveolar
length of upper molar series, 6.8, Skull (No. 948—not fully adult—
from Racine): 25; 7.9; 15.4; 11.8;. 6,

L A large number of sking of males show no trace of side glands, but a few show
what appear to be very small glandular areas on the middle of the sides, It will be
necessary to exaiine fresh specimens of old males before the presence or position of
the glands ig fully determinad,

S Mamm. N. Am., 541, 1857,
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Congiderable variation is shown throughout the range of The species.
To the southwest, at Orlando and Fort Reno, Okla., the individuals
show slightly deeper coloration. and slight modifications of cranial
characters. Except for a slightly abnormal tooth patfern Baird’s type
of ¢cinnamonea is 8 large specimen of typical austerus. I cannot believe
that it ever came from Pembina.

Specimens examined.—Total, 211, from the following localities:

Wisconsin: Racine, 4.

Illinois :- West Northfield, 14; Warsaw, 1.

Indiana: Wheatland, 4.

Iowa : Vairfield, 1; Knoxvﬂle, 3.

Nebraska: Blan‘, 1 (im.) Columbus, 7; Londen, 13; Norfolk, 1.

Kansas: Cairo, 4; Onaga, 13; Burlington, 1; Doniphan County, 1; Fort
Leavenworth, 21,

Missouri: Golden City, 2; Piedmont, 10; Bismark, 8; Kimswick, 6.

Oklahoma : Orlando, 1; Fort Reno, 7.

MICROTUS LUDOVICIANUS sp. nov. Louisiana Vole.

Type from Iowa, Caleasiou Parish, Louisiana. No. 96624, & ad., U. 8. Nat. Mus., Bio-
logical Survey Collection, Collected April 7, 1899, by Vernon Bailey. Collector’s
number, 6767.

Geographic distribution.—Coast prairie of southwestern Louisiana, in
Lower Austral zone.

Huabitat.—Dry grassy mounds on the flat, half-marshy coast prairie.

General characters,—Size and proportions about as in M. austerus,
color similar; rostrum and nasals slenderer and audital bulle larger,

Color.— Winter pelage (in April specimens): Upperparts dark gray,
with a coarse, peppery appearance, produced by the mixture of black-,
brown-, and whitish-tipped hairs, and varying in color as these different
colored hairs predominate; below dnll fulvous or dark Luffy; tail indis-

- tinetly bicolor, dusky above, buffy below; feet dusky. Young (quarter
to half grown): Darker, more dusky, and less brownish than adult.

Cranial characters,—Skull like that of austerus with larger, more
rounded audital bullz, larger molars, and slenderer nasals. Middle
section of m3 often conatricted or separated into two eclosed triangles,
(This may ocenr in any species of Pedomys.)

Measurements.—Average of 10 adults (5 males and 5 fema]es) from
type locality: Total length, 164; tail vertebra, 33; himd foot, 18.5
Average of hind foot of males, 19 of females, 18. Type 146; 36; 19
Skull (of type): Basal length, 26 o, nasals, 8; zygomatic breadth 15;
mastoid breadth, 11.5; alveolar length of upper molar series, 6.3.

Remarks.— A single imperfect skull in the United States National
Museumn eollection from Calcasien Parish, La., showed such pronounced
characters as to suggest the collection of the present series of speci-
mens. Some of the characters in the old skull prove to be abnormal,
and the actual differences between this southern form and true austerus
are not strongly marked. There is no known and probably no actual
intergradation or continuity of range between the two forms, and per.
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haps subspecific rank would show better the close relationship of
Iudovicianus to austerus,
Specimens examined.—Total number, 26, from Calcasieu Parish, La.

MICROTUS HAYDENI (Baird). Hayden Vole.
Arvievla haydeni Baird, Mamm. N, Am., 543-544, 1857.

Type locality.—Fort Pierre, South Dakota.

Geographic distribution.—Plains region of western South Dakota,
Nebraska, and Kansas, eastorn Colorado and Wyoming, and sonthern
Moutaua, in Transition zone.

Habitat,—Dry prairies. At the type locality, in sagebrush on bad-
land hills.

General characters.~Considerably larger and lighter colored than M.
austerus, with little or none of the fulvous or cinnamon wash below;
fur very loug and lax in winter and spring pelages; skall heavy and
angular.

Color.—(May specimens from Fort Pierre): Upperparts uniform light
gray, the color formed by a combination of whitish- and blackish-tipped
hairs, with the white-tipped predominating; belly washed with silvery
white, or sometimes soiled white, over plumbeouns under-fur; feet dusky
gray; tail bieolor. Summer pelage: Somewhat darker, with sometimes
a slight wash of buff below. Young (onefourth to one-half grown):
Very woolly and slightly darker than adult,

Cranial characters.—Skull larger, more angular, and more heavily
ridged than in gusterus; anterior part of zygomatie arches ore
abruptly spreading; prezygomatic noteh deeper; interparietal larger;
palate higher, with more prominent median ridge.

Measurements.—Adult ¢ from type locality (No, 4239, Merriam Coll.):
Total length, 180; tail vertebrwe, 47; hind foot, 22. Skull (No, 4971
from Tort Pierre): Basal length, 28 nasals, 8; zygomatic breadth,
17.6; mastoid breadth, 12.6; alveolar ]ength of uppe1 melar series, 7. 4

General 'remcwks.——Probably haydeni intergrades with true awsterus,
and is merely a more robust and paler northwestern form. The ranges
of the two almost meet, if they are not continuous,

Specimens examined. 110, frem the following localities:
South Dakota: Fort Pierre, 4; Pierre, 3; Buffalo Gap,4; Rapid City, 4.
Nebraska: Valentine, 10; Kennedy, 11; Siduey, 2; Callaway, 4; Alliance, 2.
Kansas: Pendennis, 10; Banner, 11,

Colorado: Loveland, 1; Canyon City, 1.

Wyoming: Beaver, 1; Neweastle, 1; Sendance, 1; Dayton, 1; Pass, 4.

Montana: Little Bighorn Valley, 8; Fort Custer, 24; Custer Station, 1; Lake
Basin, 2.

MICROTUS MINOR (Merriam). Least Upland Vole.
Arvicola austerus minor Merriam, Am. Nat., XXII, 598-601, July, 1888,

Type locality.—Bottinean, at base of Turtle Mountains, North Dakota.

Geographic distribution.—Northern border of the Great Plains from
northeastern North Dakota to Edmonton, Alberta, and southeastward
to Minneapolis, Minn.

Habitat—Dry upland prairie.
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General characters,—Size very small, scarcely as large as Hvotomys
gapperi and of about the same proportious; color peppery gray; pelage
long, lax, and coarse; sixth tubercle on hind foot usaally present,
though small; skull small and slender.

Color.— Winter peluge: Upperparts uniform, clear peppery gray, from
a combination of black- and whitisb-tipped hairs; belly washed with
soiled white or pale buffy; tail sharply bicolor, dusky above, buily
below; feet gray. Swmmer pelage: With a mixture of fulvouns above;
belly with thinner wash of light-tipped hairs over dark under-fur.
Young: Slightly darker than aduit with less peppery appearance of fur.

Cranial characters.—8kull very small, not much arched, slender and
narrow, with relatively heavy rostrum, narrow strap-shaped inter-
parietal and slender zygomata; audital bulla small and laterally com-
pressed; molars with enamel pattern of the subgenus,

Measurements.—Type : Total length,133; tail vertebra, 36; hind foot,
16.5. Average of four adalts from Sherbrook, N. Dak.: 128; 30; 16.7.
Skull (No, 49230, 2 ad., from Bherbrook): Basal length, 22.3; nasals,
6.4; zygomatic breadth, 12.2; mastoid breadth, 10; alveolar length of
upper molar series, 5.

General remarks.—A mere glanee at the skulls shows minor to be
widely separated from any other species of the subgenus, differing
from austerus in much smaller size, narrower braincase, and relatively
smaller and narrower andital bullie. The species shows little variation
throughout its range over the prairie region, but those occupying the
half-timbered region of south-central Minnesota show amarked intensity
of color,

Specimens evamined.—Total number, 94, from the following localities:

North Dakota: Bottinean, 3; Sherbrook, 4; Devils Lake, 1.

8South Dakota: Traverse, 7

Minnesota: Ortonville, 6; Ilk River, 40; Port Snelling, 7; Hamlington, 1.

Canada: Carberry, Manitoba, 1; Iudian IHead, Assinaboia, 11; Wingard,
Saskatehewan, 10; Red Decr, Alberta, 1; Edmonton, Alberta, 2,

Subgenus ORTHRIOMYS Merriam.
Orthriomys Merciam, Proc. Biol, Soc. Wash., XII, 107, April 30, 1898. Type, Microtus
wmbrosus Merriam.

Geographic distribution.—That of its only kuown species.

Subgeneric characters.—Plantar tubercles, 5 (a rudiment of 6th); side
glands wanting or very rudimentary; mam-
mie, 4, pectoral, 2-2; ears large and almost
naked; feet large; tail long and scantily
haired. Skull long and narrow; bullie very

%Q& h () WH) ‘smali; posterior met‘iian. ridge of palate slop-
" A \D ing and grooved; m3 with 2 closed rounded
I p— triangles, and a third open one; ml with 3
Microtus (Orthricwmys) wmbrosus closed tria.ngles, 4 inner and 3 outer salient
tei. angles; m2 with the anterior pair of triangles
confluent; m3 with 4 closed sections including 2 median triangles.
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MICROTUS UMBROSUS Merrinm, Zempoaltepee Vole.

AMierotus wmbrosus Merriam, I'roe. Biol. Soc. Wash., XII, 108, Apr. 30, 1898,

Lype locality.—Mouut Zcmpoaltepee, Oaxaca, Mexico (altitude 8,200
feet).

Geographic distribution.—Known ounly from the east slope of Mount
Zempoaltepee, in the humid Upper Austral zone,

Habitat.—~Dense oak forests, living in burrows and long nnderground
tunnels.

(General characters,—Sive rather large; tuil long; ears large; fur long
and lax; colors dark; skull long and flat, with snrall bulliv and pecaliar
dentition.

Color.—Upperparts uniform dusky, with brown-tipped hairs; below
dark plumbeous thinly washed with fulvous; feet and tail thinly haired,
eoncolor, dark brown.

Cranial characters.—8kull long, narrow, and but little arched, with
swooth outlines, and slender zygomatic arches; bullie very small;
palate low, with slender or incomplete lateral bridges, shallow lateral
pits and greoved posterior vidge; interpterygoid fossa wide and quad-
rate; incisive foraming short amd widest in the middie. Ientition
heavy; ineisors abruptly deeurved; inner salient ¢angles’ of upper
and posterior lower molars rounded instead of acute; m3 with a small
outer and a large inner closed triangle and a posterior trefoil with large
inner and =small outer lobe; m3 with 2 median closed triangles, an
outer and inuer, and broad terminal loops,

Measurements.—Average of 7 specimens from type loecality: Total
length, 184; tail vertebriy, 65; hind foot, 23. Type: 177; 61; 23.5.

- Skull (of type): Basal length, 26.5; nasals, 7.3; sygomatic breadth,
16; mastoid breadth, 12; alveolar length of upper molar series, 7.

Specimens examined: Total number, 15; from the following loealities
in Mexico.

Oaxaca: Mount Zempeoaltepec (above Totontepec), 8; Totontepee, 7.

Subgenus HERPETOMYS Merriam.
Herpetomys Merriam, Proe, Biol. Soc. Wash., X1II, 107, April 30, 1898, 'Type, Micro-
tus guatemalensis Morriam, from Todos Santos, Guatemala.

Geographic distribution.—That of the type species.

Subgenerie churacters.—Ilantar tubercles, 5; side glands' on flanks
of mules small and obscure or sometimes wanting; mamm:, 6, pecto.
ral, 2-2, ingminal, 1-1 {the latter apparently raodimentary and fune.
tionless); ears large; pelage long and soft; colors dark brownish,
Skull with smooth outlines and large globose audital bullay; m3 with 3
closed triangles; ml with 3 closed triangles and an interior conflnent

‘In some speecimens no side glands can be discovered, and in others they are
marked by a pencil of white hairs. There is some doubt as to whether the white
hairs are a product of the glands or oveur there accidentally or from injury, as they
sometimes do over other parts of the body,
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pair of triangles opening inte terminal loop, and with 3 Inner and 4
outer salient angles; m3 with 1 elosed sections inchuding a pair of
subequal median triangles.

MICROTUS GUATEMALENSIS Merriam, Gnutemalan Vole.

AMicrotus guatemalensis Merriam, Proe, Biol, Soo, Wash,, XTI, 107, April 30, 1898,

Type locality.—Todos Saartos, Huelmetenango, Guatemala (altitude
10,000 feet).

Geographic distribwtion,—IKnown only from type locality.

Halbitat.—0Open ground on damp north slopes under rank growth of
brush and weeds in the Boreal zone {altitude 9,800-11,000 feet).

treneral characters—Size medium; tail less than twice the fength of
hind foot; ears large hut nearly concealed in
the long fur; colors dark,

Color— Winter pelage: Upperparts dark
untber brown ; nose blackish; lipswhite; belly
clear plumbeous or lightly washed with dull
ochraceous; feet and tail dusky Lrown, con-
Fii. 16.—Molar enamel patiern of  €0lor, and thinly haired. {Swwmer pelage not

Aisroties (Uenpetuieys guatemal - geen.)  Youny (half grown individnals in De-
i (- cember): Slightly duller than adult.

Cranial characters.—8Skull rather long and but little arched, without
conspicuous ridges and angles; interorbital space wide; braincase long;
bulliv large and globose (Jarger than those of any other Mexicau species);
palate with steep and lightly grooved posterior median vidge: inecisive
toramina wide and short,  Dentition Treavy; most of the salient angles
of molars acute; prisms deltoid; m3 with anterior crescent, 3 closed

triangles, and a posterior creseent with two inmer horns; md with pos-
terior and anterior traunsverse crescents and a pair of subequal median
trinngles, _
Measurements,—Average of 20 specimens from the type locality : Total
length, 150; tail vertebrw, 37; hind foof, 21. Type (4 ad.): 155; 40;
21, Skull (of type): Basallength, 25.6; nasals, 7.6; zygomatic breadth,
15; mastoid breadth, 12.3; alveolar length of npper molar ‘series, 7,
General remarks.—So far us at present known, this is the southern-
most species of Microtus in America. Its nearest relatives are umbrosus
and mericanns, with both of which it bas some characters in common,
but from which it differs so widely as to require subgeneric separation.
Specimens evamined: Total number, 34, from the type locality,

Subgenus NEQFIBER True.

Neofiber True, Seience, IV, 34, Faly 11, 1884 (genns). Type, Negfiber alleni 'Trne,
Neofiber Merriam, North Ameriean Fauna No, 5, 59, July, 1891 (subgenus),
Geographic distribution.—That of the type specics.
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Subyeneric chavacters—Dlantar tubercles, b; side glands conspienous
in both sexes and in young, situated half-way between hips and
shoulders, the glapdular aren marked

by brownish base of fur and half-en- [{}\\\MN//\F\%
cireled above by a semilunar area of U)& L}‘/ <> LW/

fir with white base; mamnne, 6, iugui-

nal, 2-2, pectoral, 1-1; feet and fur '
modified for aquatic Iife; soles naked; @W& Gﬁ/\w
a dorsal keel of long lLaiv on rumyp. - )

Skull massive; palate Jong with incom- V¢ 17—Molar enaml paltern of Microtus

3 " . (Neoftber) allond £ 5).
plete latera] bridges; pterygoids wing-

like; m3 with 2 closed triangles; ml with 5 closed triangles;

; M3 with

2 median triangles and 2 transverse terminal loops.
MICROTUS ALLENI (True). Florida Water-Rat.

Noofiber alleni True, Science, 1¥, 31, July 11, 1851,
Mierotus ( Neofiber) alleni Miller, North American FPanna No, 12, T, Jnly 23, 1806,

Type locality.—Georgiana, Brevard County, Florida.

(feographic distribution.—Hastern and central Florida.

Habitat.—Marshes, shallow lakes, and banks of streams,

General characters.—In appearance very similar to a small muskrat,
but with o round tail, a tuft of long hair above the tail, hind feet less
moditied for aquatic life; for dense, with color and texture of muskrat
fur; skull resembling that of the muskrat, but with the rootless molars
of Microtus,

Color—Upperparts dark brown, darkened on head and along back
by coarse blackish liairs; nose black: chin dusky; belly pale buil or
seiled silvery whitish; tail dark brown or blackish, darker toward the
tip; fect dark brown, Young: Dark maltese, with sooty backs,

Cranial charocters.—sSkull high and short, with heavy ridges and
sharp angles; prezygomatic notches deep; postorbital shelf projeeting;
palate bone longer than in any other Microtus, shorter thanu in Fiber;
lateral bridges of palate interrupted ; pterygoeids wing-like (agin Fiber);
dentition heavy; upper incisorg bent abruptly downward.

Measuremenis.—Average of 3 adult specimens from Canaveral,
Fla.: Total length, 320; tail vertebiwe, 121; hind foot, 44. TLargest
adult, & : 330; 130; 44, Skull{No, 23450, ¢ ad.): Basallength, 44,6
nasals, 12.5; zygomatic breadth, 26; wmastoid breadth, 20.5; alveolar
Tength of upper molar series, 12,

General vemarks,—The striking resemblance between M. alleni of
Florida and M. amphibius of England proves on comparison of cranial
characters to be only superficial; the differences are subgeneric.

Specimens examined: Total namber, 17, from the following localities:

Florida: Georgiana, 8; Titnaville, 1; ¥den, 3; Canaveral, 5; Geneva, 3; Lake
Haruey, 1; Oaklodge (on peninsula opposite Miceo}, 1.
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PLATI II.
Skulls of 9 subgencra, upper view.
[Enlarged ene and one-hall times.]

. Microtus ( Microtus) penunsylvanicus. Hyattsville, Ml
(No.87163, @ ad., U. 8. Nat. Mus.)

2. Microtus { Arvicola) macropus. Sawtooth Lake, Iilabo.

(Nu. 31451, 9 ad., U.8, Nat. Mus.)

3. Microtus ( Neofiber) alleni. Eden, }Fla.

(No. 24112, ¢ ad., U0, 8. Nat. Mus.)
2 ts

4. Microtus { Pedomys) austerus. Racine, Wis,

(N« 92851, 2 ad., 17, S. Nat. Mus.)

5. Microtus ( Pitymys) pinetorvm. YFrozmore, 5. C.

(Nu. 1523, ¢ ad., Merriam collection.)

6. Microtus { Lagerus) curlafus. Mount Magrader, Nev.

(No. 41017, & ad., U. 8. Nat. Mus.)

1. Microtus (Chilotug) oregoni. Astoria, Oreg.

(No. 24255, ¢ ad., U. 8. Nut. Mus. ;

8. Microtus (Orthriomys) wmbrosws. Mouut Zempoaltepee, Ouxaen, Moxico.

(No. 68469, 2 ad., U, 5, Nat, Mus,)

9. Microtus ( Herpetomys) guatomalensis.  Todoy Sautos, Guatemala.

(No. 76776, ¢ ad., U. 8. Nat. Mus.)
s
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SKULLS OF REPRESENTATIVE SPECIES OF THE NINE SUBGENERA OF Mierotus (top view),

. Mierotus { Microtus) pennsyleanions.
. Mierotus { Aredeoln) snaeropus,

. Mirrotus ( Neofiber) allend.

. Microtus [ Pedomys) qusterus.

. Microtus ( Pilymys) pinetoruwin.

. Microtus (Lagurus) curfatus.

. Mierotus ( Chilotus} eregoii.

. Microtus (Orthriomys) wmbrosus.

. Microtus (Herpelomys) gaademalensis.
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I'LATE IIL
Slzulls of & subgeuncra, lower view.
[ Fnlarged one nad one-halt tinwes.]

. Micrefus (Microtus) pennsyloanicus. Tiyattsville, Md.
{No. 87163, ¢ ad., U7, 8. Nat. Muas.)
. Microtus (Arricole) macropus.  Sawiooth Luke, Iduho.
(No. 3151, @ ad, U, 8. Naf. Mus.)
3. Mierolus ( Neofiber) alleni.  Fden, la.
(No. 24112, 9 wd., 11, &, Nat. Mus.)
4. Aioretus { Pedomys) austerus,  Tacine, Wis,
(N0, 92851, 7 ad,, 11, 3. Nat. Mus.)
. Aieretus { Pitymys) pinetorum.  rogwore, 5, C,
(No. 1523, 2 wi., Merrizun Collection,)
. Microtns (Lagurns) enrtafus,  Mount Magrader, Nev.
(No. 41017, & a., 17, 8. Nat. Mus.)
. Merolus ( Chilotus) oregoni.  Astoria, Oreg.
(No. 24255, 7 ad., . 8. Nat. Muas.)
. Microtus (Orthrivmys) ambrosus, Mt Zempualtepes, Oaxircea, Mexico.
(No. 68464, ¢ ad., .8, Nat. Mus,)
. Microlus (Herpelomys) guatemalensis. Todos Swutos, Guatemala.
{(No. 76776, 2 ad., 1. 5. Nat. Mus,)
B2
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SKULLS OF REPRESENTATIVE SPECIES OF THE NINE SUBGENERA OF Mirrotus (bottom view).

1. Microtug { Microtus) pennsylvanicus. 6. BMirrofns (Logurus) cuaratns.

2, Micrptus (Arvicolq) macropus. 7. Microtus ( Chilotus) oregoni.

3. Microtus (Neafiber) allent. 8. Microtus { Orthriomys) wmbrosis,

4. Microtus { Pedomys) austerus. 9. Mierotus ( Hevpetomys) gucdemealensis.
Microtus { Pifymys) pinctorum.

o
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PLATE IV,
Skulls of 7 groups in subgenus Microtus, apper view.
[ Enlargesd one and one-half tiwes. )

Microlus mordax. Red Lodge, Mont,
{No. 67305, ¢ ad., U. 8. Nat. Mus.)

Microtus nevadensis, Ash Meadows, Nev.
(No. 39663, & ad., U. 8, Nat. Mus.)

. Mierotus nanus, Sawtooth Lake, Idaho.

(No. 75181, & ad., U. 8 Nat. Mus,)

. Microtus operarias, St. Michael, Alaska.

(No. 22214, ¢ ad., U. 8. Nat. Mua,)

. Micretus ehrotorrhinus. Monut Washington, N. I

{No, 1801, & ad., Bangs Collection.}

. Mierolus fownsendi, Bleilacoom, Wash.

(No. 42021, 2 ad., U. 8. Nat. Mus.)

. Mierotus californicns,  Walnut Creek, Cal.

(No. 44678, & ad., U. 8. Nat. Mus,)

. Microtus mexicanus, Orizaba, Paehla, Mexico.

(No. 53406, ¢ ad., U, 8. Nat. Mus.)



MNorth American Fauna, No, 17, PLATE {V.

SKULLS OF REPRESENTATIVE SPECIES OF SEVEN OF THE GRCUPS IN THE
SUBGENUS Microtus {1op view).

o Mierolus mordor

1 a. Microfus chivoforrhinus,
2. Microfus nevadensis, 6, Mierotits forensendi,

3. Jiicrotus nanus. } 7. Mierotus ealifornicis.
4. Microtus operarins. 8. Microfus mecicannus.



86

I'LATE V.

Skulls of 7 groups in subgenns Microfus, lower view.
| Enlarged onc and ane-half times. ]

Microtus mordar. Red Lodge, Mount.
(No. 67305, 2 ad., U, 8, Nat. Mus.)

. Microtus nevadensis. Ash Meadows, Nev.

(No. 39663, 4 ad.,U. &, Nat. Mus.)

8. Microtus nanus. Sawtooth linke, Tdaho.

(No. 75181, £ ad,, U.8. Nat, Mas.)

. Microtus operarius.  St. Miclinel, Alasks.

(No. 22214, 2 ud,, 11. 8. Nat. Mus,}

. Micretus ehroforrhinus., Monunt Washington, N, If,

(No. 1501, 4 ad., Dangs Collection.)

. Microtus townsendi. Steilacoom, Wash.

(No, 42021, 2 nd., U. 8. Nat. Mus.)

. Micerotus celifornicus. Walnut Creek, Cal.

(No. 14678, & ad., U. 8. Nat. Mus.)

. Microtus mericanus. Orizaba, Puebliy, Mexico,

(No. 653406, o ad., U.8 Nat. Mus.)
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SKULLS oF REPRESENTATIVE SPECIES OF S8EVEN OF THE GROUPS IN THE
SUBGENUS Mierotus {bottnm view).

1. Mierotus morduz, 5. Mierotus ehvredorrhidns.
2. Mierntus neradensis, 6. Mierotas towngendi.

3. Microtus nanus, } 7. Mievotus ealifornicus,
4. Mieralus operarius. 8. Microtus mexicanus.






[Manes of new speeirs By Black-face typo, synonyms in ifalics.]

Arvicola, 1%, 59-62.

Arvicolg alborufescens, 10,
alticolus, 52,
apelle, 64
awsteris, 73,
aztecus, 24,
breweri, 26.
californiea, 34.
chrotorrhinus, 58,
einngmene, 73,
errtata, 67.
decuriafda, 67.
dekayi, 16.
Hrummonedi, 22,
edax, 87,
Julve, 16,
hatydent, T5.
hirsutus, 16,
msperatug, 20,
kernicolti, 64,
leucophoeus, 53,
longicaudus, 48,
Longepilis, 16,
tongiroatris, 27.
macropus, 61.
mexioanus, 53,
nterocephalus, 32,
aninoy, 10,
modesta, 26
mogollunensis, 56,
montanus, 27.
wnordar, 4B.
nanus, J0.
nasute, 16
oooidentaliy, 46,
oneida, 16,
operariug, 39,
oregont, T0.
pallidus, 68,
palustris, 16.
paupervima, 68,
guasigler, 46,
richardsond, 60,
riperins, 16.
rigfvscend, 16,
rufidoraum, 16,
aealopsoides, G4,
terramnovee, 25,
tetramerus, 47.
fewnsendi, 46.
trowlridgi, 84,
zanthognatha, 57,

Aulaceinys arvicoleides, 82,

INDEX.

Chilotus, 11, 70-72.
Hemdiotimys, 53,
Herpetomys, 11, 7773,
Lagurus, 11, 67-70. .
JLemmus noveboracensis, 16,
Microtinm, 10,

Mierotus, determination of species, 9,

economic statue, T-8.
ganug, 10,
habits, 6-7.
meaterial cxamined, 910,
sulgenora, 10-11.
key to sulypencra, 11,
ligt of species, 11-13.
subgenus, 11, 13-50.

groups in subgenns, 13-14,

key to species, 14-16.

Miczotug abbroviatus, 15, 44-45,

acadicus, 14, 19,
alleni, 79.

altieolus, 16, 52,
angusticeps, 16, H1-52,
arizonenais, 15, 29
arviceloides, 62,
auricnlaris, 65.
susterns, 73-74.
astecus, 14, 24,

Dairdi, 72.

Dbrewer, 34, 26,
californicus, 15, 34-15.
uueseens, 15, 31,
eanicandues, 15, 32,
cauius, 48,
chrotorrhinus, 13, 58,
constrictus, 15, 36-27,
curkatns, 67-68,
drnmmondi, 14, 2224,
dutchert, 15, 32=53,
edax, 15, 37-38.
enixng, 14, 24-25.
fishord, 15, 4546,
fontigenmny, 14, 21.
fulviventer, 14, 5556,
guatemalensig, 78,
haydeni, 75.

innunitus, 15, 44.
wnsularis, 26.
Lkadiacensis, 15, 41-42,
labradorins, 14, 22.
lencaplieus, 18, 52,
longicanduns, 16, 48,
Indeviclanus, 74-75,
macfartani, 15, 40,

&
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Microtus macropus, 81,
macrurns, 16, 50-51.
mexicanus, 14, 53-54,
winor, 75-76.
modestus, 14, 20-21,
mogoellonensis, 14, 56-5%.
montanus, 15, 27-29.
mordax, 16, 48-50,
morosus, T0.
nanug, 15, 36-31.
nemoralis, 65-66.
nesophilas, 14, 26-27,
nevadensis, 15, 33-34.
nigrans, 14, 18-19.
operarius, 15, 30-40.
aregoni, 70-71,
pallidus, 68-63.
pauperrimus, 69-70.
pennsylvaniens, 14, 16-18,
pheus, 14, 54-55,
pinctoram, 63-64,
pepofonsts, 15, 42-43.
principalis, 62.
quasiater, 66-67,
ravug, 15, 59.
richardsoni, 80.

INDEX.

Microtus rivularis, 15,29,
acalopsvides, 64.
seirpensis, 15, 38-39,
serpons, 71-72,
sitkensig, 15, 43-44,
stonet, 22
terratnove, 14, 33-26,
tetrameruas, 16, 47.
townsendi, 18, 4647,
umbrosus, 77,
unalasecenais, 15, 42,
vallivola, 15, 36
vellerosus, 48.
xnnthognathus, 15, 57-58,
yakutatenais, 15, 40-41.

Iuz pennsylvanios, 18,

Mynomes, 22, 24, 48, 52,

Mynormes pratensis, 16,

Neofiber, 11, 78-T9.

Neofiber aillent, 7%

Orthricmys, 11, 76-77.

Pedomys, 11, 72-76.

Pitymys, 11, 62-67.

Pgpmmomys, 62,

Psammomys pinetortm, 63,

Tetramerodon, 47,
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