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No. 17. NORTH AMERICAN FAUNA, June, 1900.

DIVISION OF AMERICAN VOLES Of THE GEN'S MICROTUS.

By YI ERNON BAILEY.

INTRODUCTION.

The following synopsis of American voles is based on a study of
between 5,000 and 6,000 specimens from more than 800 localities, inClud-
ing types or topotypes of every recognized species with a known type
locality, and also types or topotypes of most of the species placed in
synonymy. Voles, or meadow mice, occur throughout the greater part
of the northern hemisphere north of the Tropics. In North America
both species and individuals reach their maximum abundance in the
Canadian and Transition zones, and from this broad belt the number of

species decreases on both sides. On the north a few species occur in
the Hudsonian and Arctic zones, and individuals are abundant even
iii the barren grounds, or 'tundras,' north to the arctic coast. South
of the Transition zone the decrease in species and individuals is rapid.
In the Upper Austral zone they are scarce; in the Lower Austral rare
and exceedingly local; while in the Tropical only a single species, of
very limited distribution, is known. To the south, as individuals
decrease in abundance and species become restricted to distinct areas,
the degree of specific and superspecific differentiation becomes more
and more marked. Of the nine American subgenera, one (Neofiber) is
confined to Florida, and two (Orthriomys and Ilerpetomys) are restricted
to two isolated mountains in southern Mexico. Another (Pitywys) is
mainly Austral, and is confined to the southeastern United States and
a small area in southeastern Mexico. Three others (Pedomys, Lagurus,
and Chilotus) are found mainly in the Transition zone, and reach but
little north of the United States. The subgenus Arvicola belongs to
mountains in the Hudsonian and Canadian zones; and the polymor-
phons subgenus ilicrotus is the only one that enters the arctic regions.

Voles adapt themselves to the mcst diverse conditions of environ-
ment. Many of the species inhabit moist or wet ground and several

are mainly aquatic; others inhabit areas of excessive humidity, while
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a few live in dry and even arid regions. Some live in the perpetual
shade of deiise forests, others are exposed to the full effects of light on
the open plains. Some of the most striking peculiarities of the differ-
emt species result from these different conditions of environment. The

development of oil and musk glands is most pronounced in the aquatic

species of the subgenera Neofiber and Arricola and least in the sub-
genera Lagurus and Pedomys of the dry regions. The color is palest
in species most exposed to light and dryness, as in curtatus and pallidus,
and darkest and richest in species from shaded and humid areas, as

in quasiater and umbrosus.
The ranges of most of the species and subspecies conform to the

limits of well-defined life zones, except in the subaquatic species, which
follow water courses and often have the appearance of being out of

their proper zones.

HABITS.

Certain peculiarities of habits are common to nearly all of the species.
None are known to hibernate, but in the North they have snug winter
homes under 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 run through the grass from burrow to burrow 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

contains a soft bed, and has one or two round emitrances at the sides.
These nests are the sleeping places of the old and the nurseries of the
young. They are kept surprisingly clean 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 usually produced at a birth, mid as far north 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 upon 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, as well

as certain snakes, feed extensively on them. But in spite of their

enemies they seem to hold their own, and tend to increase faster as

the country becomes 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 which they come in contact is eaten to some extent.
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 refused. As the animals are

[NO. 17.



ECONOMIC STATUS.-

active all winter and food is always abundant, they do not ordinarily
lay up stores, although Mr. E. W. Nelson found 161. operarius, of Alaska,
storing roots.1

ECONOMIC STATUS.

Injury to trees and crops.-Though small enough tobe commonly called
mice (meadow mice, upland mice, field mice, pine mice, 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 suc-
cessfully destroyed by traps, guns, or poison, they prove one of the
most difficult enemies with which the farmer has to contend. If they
would confine themselves to meadows, their mischief would be limited
to the destruction of a comparatively small amount of grass; but they
prefer growing grain to grass, and by running long tunnels under
ground, 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 so easy to cut down the stalks that they
destroy many times as much as they need for food. The work of a few
animals is insignificant, 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 time the grain is often completely
devoured, and that remaining all winter in stacks suffers in proportion
to 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 chaff
and filled with the nests of meadow mice.

When the snow comes these little 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 formed 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, gardens, and nurseries. There is no sign from above of what
is happening below the surface; but later on, in spring, when the
snow disappears, trees and shrubs are found stripped of their bark
for a wide space near the ground. The marks of tiny teeth remain in
the hard wood, and little piles of dry outer bark, mixed with character-
istic pellets of excreta, show what animal has been at work. The
uncovered roads may be seen leading from tree to tree, to winter nests
on the surface of the ground, and back to the cover of brush or mead-
ows. Shrubs and small trees are often stripped of their bark and
killed, and sometimes even well-grown apple trees, 10 inches or a foot
in diameter, are completely girdled. Usually, however, large trees are

'Proc. Biol. Soc. Wash., VIII, 140, 1893.

7JUNE, 1900.1
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gnawed on only one side. In this case, although they are not killed at
once, the wood thus exposed usually decays in a few years, the trees
become hollow at the base, their productiveness is impaired, and they
die prematurely.

Protection of trees from voles.-Various means have been resorted to
for protecting fruit trees and shrubs from these ravages, but with only
partial success. Wire netting and tin cylinders placed around the
bases of the trees in autumn are generally considered the surest pro-
tection, but in most cases this is too expensive to be practicable.
Wrapping the trunks with burlap or twisted ropes of straw, or coating
them with whitewash, tar, or other unpalatable substances, are com-
mon methods of protection used with varying degrees of success. But
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 check
on the increase of these animals and of reducing their numbers when
they become too numerous is obvious. No direct method of accom-
plishing these ends has as yet been devised, but the desired result can be
attained indirectly by avoiding or preventing 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 only kill
enough for food, but destroy great numbers for the mere pleasure of
killing. In spite of these well-known and often reiterated facts, boun-
ties are still paid for the destruction of hawks and owls in counties
where the annual loss in fruit trees and grain from the ravages of field
mice if computed would amount to a startling sum. In the spring 01
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 common vole (Microtuspennsylvani-
cus). The owner of the orchard considered $50 a 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 could
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 occasionally swept over certain parts of Europe, particularly
in Scotland,' Germany,2 Italy,2 Russia, 2 and Thessaly.'

'Parliamentary Report of Plague of Field Voles in Scotland, London, 1893.
2 U. S. Consular Reports, L, No. 187, 539-543, 1896.



MATERIAL EXAMINED. 9

DETERMINATION OF SPECIES.

It is not many years since certain prom ient writers treated as mere
varieties, or subspecies, animals that belong to widely different sub-
genera, while others described and named with full specific rank every
different condition of pelage in a single species. In some cases 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 can now be cleared up by means of
series of specimens collected within the past ten years at most of the
known type localities, 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 from typical specimens, and in most cases to give the various
changes of pelage due to season and age. When possible, the original
types have been compared with the new series of specimens from the
type localities, and in this way the names californicus, trowbridgi, edax,
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; edax as a well-marked
species, but one in which the name has been persistently misapplied;
occidentalis as a synonym of townsendi; longirostris as a synonym of
montanus; and modestus as a western 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 modestus
and edax are immature specimens made up with the skulls inside the
skins. It was only by the removal of the skulls that even the group to
which the species belonged could be determined.1

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. C. Hart Merriam, both of which are in the United States
National Museum. For the use of much additional material, including
types and topotypes, my thanks are heartily extended to Dr. F. W.
True, executive curator, and Mr. Gerrit S. Miller, jr., assistant curator of
mammals, United States National Museum; to Dr. J. A. Allen, curator
of mammals and birds, and Mr. Frank M. Chapman, assistant curator,
American Museum 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. True and Mr. Miller, skulls have 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 species and make use of the localities
in determining their ranges.

Jrim, 1W0.]
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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 who
have contributed materia: or notes my thanks are especially due to
Mr. E. W. Nelson, who has collected all the known Mexican species of
Ilicrotus and has contributed the notes on their zonal distribution.

Seventy species and subspecies are here recognized. Of these 54
actual types and series of topotypes of 13 additional forms have been
examined, while of the three remaining forms, for which no type exists
or is accessible and no definite type locality is known, specimens have
been examined from the type region, or as near to it as can be deter-
inined. Three forms, jlhcroths californicus constrictns, 1. ludovicinutls
and 1ll. scirpensis are described as new. Except for a relatively small
number of alcoholics and a few skeletons, the specimens are mostly
well-prepared skins with cleaned skulls and are accompanied by col-
lectors' measurements.

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

Subfamily MICROTINE Cope.'

The subfamily Microtinw includes the Voles of the genera ]Ificrotus,
Erotomys, and Phenacornys; the Lemmings of the genera Lemm us,
Diserostonyx, and Synaptomys; and the Muskrats of the genus Fiber.
As the genera and subgenera of the family have been recently treated
in detail by Mr. Gerrit S. Miller, jr.,2 it is only necessary to give briefly
the characters distinguishing the genus ilicrotus.

Genus MICROTUS Schrank.

Generic characters.-Lower incisors with roots extending far behind
and on outer side of molar series; upper incisors not grooved; imolars
rootless, with outer and inner reentrant angles approximately elinal.
Palate with median ridge, distinct lateral pits, complete lateral bridges'
(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.4 Five of these (Chilotus, Pedomys, ierpetonys, Orthri-
omys, and Neofiber) are found only in North America. The remaining

'Microido: Cope, Syllabus Lectures Geol. and Paleont., p. 90, 1x91. Microtinao
Rhoads, Am. Nat., XXIX, 940, Oct., 1895.

=North American Fauna No. 12, Genera an d Snugenera of Voles and Lemmings, 1896.
Usn ally incomplete in Xeofiber.
4 The extinct species of Microtus are not inclied in the present paper.

[No. 17.



JUNE, 1900.1 SPECIES AND SUBSPECIES, WITH TYPE LOCALITIES. . 11

four (Microtus, Pitymys, Arvicola, and Lagurus) include also Old World
species. All of the nine subgenera, save Microtus, are sharply defined
and easily distinguished by either cranial or external characters. The

subgenus Microtus 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. It is a composite group
containing all forms that do not fit into the other more restricted
subgenera and yet are not sufficiently differentiated to merit subgeneric
rank.

KEY TO SUBGENERA OF MICROTITS.

m3 with 3 transverse loops and no closed triangles. Plantar tubercles 5 or 6.
m3 with 3 closed triangles,' mammmo 8.2

Plantar tubercles 6, side glands on hips in adult males (on flanks in
xanthognathus) .. . . . . ..------------------------------------------- icrotu8

Plantar tubercles 5, side glands on flanks or else inconspicuous.
Side glands conspicuous on flanks of adult males, size large .... Arricola
Side glands obscure or wanting, size small.....................Chilotus

m3 with 2 closed triangles, mammme 4 or 6.

Skull wide and flat, tail very short, fur short and dense, mammmo 4.. Pityrnys
Skull high and narrow, tail medium, fur coarse, mamme 6......... Pedontys

m3 with 2 transverse loops and 2 median triangles, plantar tubercles 5.

ml with 5 closed triangles.
Side glands conspicuous in both sexes, mamme 6, size very large, tail

long--------- -------------.--------------------------- Neofiber
Side glands obscure, mammw 8, size small, tail very short .......... Lagurus

ml with 3 closed triangles.
m3 with 3 closed triangles, mammmo 6, tail short ................ Herpetomys
m3 with 2 closed triangles, mamma; 4, tail long ..................Orthriomys

LIST OF SPECIES AND SUBSPECIES, WITH TYPE LOCALITIES.

Microtus abbreviatis Miller. Hall Island, Bering Sea, Alaska.
acadicus Bangs. Digby, Nova Scotia.
alleni (True). Georgiana, Brevard County, Florida.
alticolus (Merriam). Little Spring, San Francisco Mountain, Arizona, 8,200

feet.
angyusticeps Bailey. Crescent City, California.
arizonensis Bailey. Springerville, Arizona.
arricoloides (Rhoads). Lake Keechelus, Washington, 8,000 feet.
auricularis Bailey. Washington, Mississippi.
aitsterus (Le Conte). Racine, Wisconsin.
aztects (Allen). Aztec, Rio Arriba County, New Mexico, 5,900 feet.
bairdi Merriam. Crater Lake (Glacier Peak), Oregon, 7,800 feet.
breweri (Baird). Muskeget Island, Massachusetts.
californicus (Peale). San Francisco Bay, California.
canescens Bailey. Conconully, Washington.
canicandis Miller. McCoy, Oregon.
ch.rotorrhinus (Miller). Mount Washington, head of Tuckerman Ravine,

New Hampshire, 5,300 feet.

' Except Microtus breweri, in which 2 are usually confluent, and chrotorrhinus,
which has 5 closed triangles.

2 Except in the Microtas mexicanus group, in which the number is 4.
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Microlus constriCtus Bailey. Cape Mendocino, California.
curtatus (Cope). Pigeon Spring, Mount Magruder, Nevada.
drummondi (Aud. & Bach.). Rocky Mountains, vicinity of Jasper House,

Alberta, Canada.
dutcheri Bailey. Big Cottonwood Meadows, near Mount Whitney, Califor-

nia, 10,000 feet.
edax (Le Conte). California (south of San Francisco).
enixus Bangs. Hamilton Inlet, Labrador.
ftsheri Merriam. St. Matthew Island, Bering Sea, Alaska.
fontigenus Bangs. Lake Edward, Quebec.
fuiricenter Merriam. Cerro San Felipe, Oaxaca, Mexico.
guatemalensis Merriam. Todos Santos, Huehuechenango, Guatemala, 10,000

feet.
kaydeni (Baird). Fort Pierre, South Dakota.
innuitus Merriam. St. Lawrence Island, Bering Sea, Alaska.
kadiacensis Merriam. Kadiak Island, Alaska.
labradorius Bailey. Fort Chimo, Ungava, Labrador.
leucophawus (Allen). Graham Mountains, Arizona.
longicaudus (Merriam). Custer, South Dakota.
ludovicianus Bailey. Iowa, Calcasieu Parish. Louisiana.
macfarlani Merriam. Fort Anderson (north of Great Bear Lake), Arctic

America.

macropus (Merriam). Pahsimeroi Mountains, Idaho, 9,700 feet.
macrurus Merriam. Lake Cushman, Olympic Mountains, Washington.
mexicanus (De Saussure). Mount Orizaba, Mexico.
minor (Merriam). Bottineau, North Dakota.
modestus (Baird). Sawatch Pass (Cochetopa Pass). Colorado.
mogollonensis (Mearus). Baker Butte, Mogollon Mountains, Arizona.
montanus (Peale). Headwaters of Sacramento River, near Mount Shasta,

California.
mordax (Merriam). Sawtooth (or Alturas) Lake, Idaho, 7,200 feet.
nanus (Merriam). Pahsimeroi Mountains, Idaho.
nemoralis Bailey. Stillwell (Boston Mountains), Indian Territory.
nesophilus Bailey. Great Gull Island, New York.
nevadensis Bailey. Ash Meadows, Nye County, Nevada.
nigrans Rhoads. Currituck, North Carolina.
operarius (Nelson). St. Michael, Alaska.
oregoni (Bachman). Astoria, Oregon.
pallidus (Merriam). Fort Buford, North Dakota.
pauperrimus (Cooper). Plains of Columbia, near Snake River, Washington.
pennsylvanicus (Ord). Pennsylvania (near Philadelphia).
phaus Merriam. North slope Sierra Nevada do Colima, Jalisco, Mexico,

10,000 feet.
pinetorum (Le Conte). Pine forests of Georgia (probably near the old

Le Conte plantation at Riceboro, Georgia.)
popofensis Merriam. Popof Island, Shumagin Islands, Alaska.
quasiater (Cones). Jalapa, Vera Cruz, Mexico.
rivularis Bailey. St.-George, Utah.
richardsoni (De Kay). Near foot of Rocky Mountains, vicinity of Jasper

House, Alberta, Canada.
scalopsoides (And. & Bach.). Long Island, New York.
scirpensis Bailey. Amargosa River, California, near California-Nevada line.
serpens Merriam. Agassiz, British Columbia.
sitkensis Merriam. Sitka, Alaska.
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Jlicrotus terrmnora (Bangs). Codroy, Newfoindland.
tetranerus (Rhoads). Beacon Ilill Park, Victoria, British Columinbia.

townsendi (Bachman). On or near Wappatoo (Sauvie) Island, Willamette
River, Oregon.

umbrosus Merriam. Mount Zempoaltepec, Oaxaca, Mexico, 8,200 feet.
unalascensis Merriam. Unalaska Island, Alaska.
vallicola Bailey. Lone Pine, Inyo County, California.
yakutatensis Merriam. Yakutat Bay, Alaska.
xanthognathus (Leach). Hudson Bay.

Subgenus MICROTUS Schrank.

Type.-Aicrotus terrestris Schrank (=AMus aralis Pallas).
3licrotus Schrank, Fauna Boica, I, lste Abth., 72, 1798.
Microtus Miller, N. Am. Fauna No. 12, 63, July 23, 1896 (subgenus).

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

Subgeneric charactcs.-Plan tar tubercles G; lateral glands on hips in
adult males; ' mammnu normally 8, 4 inguinal and 4 pectoral; ears
usually overtopping fur; ml normally with 5 closed triangles;' m3
with 3 transverse loops and no triangles; m2 with 4 closed sections, and

in most eastern species an additional posterior inner loop; m3 with 3

closed triangles (except in chrotorrhinus and abbreviatus groups).

GROUPS IN TiE SUBGENUS MICROTUS.

The subgenus 3ficrotus is readily divided into 10 fairly well-marked
groups of slightly superspecific rank that may be conveniently desig-
nated by the name of their best-known or most characteristic species.
These groups are not of great importance or of equal rank, but for
showing the relationship of species and for convenience in arrangement
they serve a useful purpose.

1. Pennsylvanicus Group, characterized by a posterior fifth loop to middle upper
molar, includes pennsylvanicus, n igrans, acadieus, modesttus, fontigen us, labradorius,
enixus, aztecus, druifondi, terranovm, nesopIilus, and breweri.

2. Montanus Group, characterized by moderately short tail and constricted incisive
foramina, includes montanus, arizonensis, nan1s, cnescens, cawicaudus, neradensis,
rivularis, and dutcheri.

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

4. Californicus Group, characterized by large size and wide-open incisive foramina,
includes californicns, constrictus, callicola, edax, and scirpensis.

5. Longicaudus Group, characterized by long tail and gray color, includes lougi-
caudus, mordax, macrurus, angusticeps, alticolus, and leucophw'us.

6. Mexicanus Group, characterized by short tail, brown color, and only 4 mammn,
includes mexicanus, phwus, falvirenter, and mogollonensis.

'In front of hips in xanthognathus and probably in chrotorrhinus.
2Four in the mexicanus group, a pair of inguinal and a pair of pectoral.
3With only four closed triangles in most of the Alaska species.
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7. Operarius Group, characterized by short tail and only 4 closed triangles in
anterior lower molar, includes operarius, macfarlani, kadiacensis, unalascensis,
sitkensis, yakutatensis, popofensis, and innuitus.

8. Abbreviatus Group, characterized by robust form, very short tail, 5 closed tri-
angles in anterior lower molar, and two closed and one open in posterior
upper, includes abbreriatus and fisheri.

9. Chrotorrhinus Group, characterized by yellow nose and live closed triangles in
posterior upper molar, includes chrotorrhinus and raiis.

10. Xanthognathus Group, characterized by yellow nose, large size, glands on
flanks, and 3 closed triangles io posterior upper molar, includes one species,
xanthognathus.

In using the following key it will be necessary to have both skins
and skulls in hand, and even then it will be impossible to identify some

of the forms without actual comparison with their nearest allies. When-
ever possible, several specimens should be examined, to avoid the
danger of being led astray by abnormal 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 closed angular sections and a rounded posterior loop.

n3 with two of the 3 triangles usually confluent.

Interparietal about as wide as long, colors pale...... .........--........ brew'eri

Interparietal much wider than long, colors dark ...--.------ ---- ------nesoplhilus

nm3 with 3 closed triangles.

ml with usually a sharp point or spur at base of posterior triangle; belly white

with a median dusky line.------- ---- --------------- .----- ---- terro'norr

ml with normal truncate posterior triangle; belly without median dusky line.

Interparietal more than half as long as wide, belly white.
Skull long and narrow, braincase long, feet and tail stout ---------. aZtece8

Interparietal about half as long as wide, belly usually dull colored.

Skull wide, braincase short, molars small......-...---...... -- -----enixus
Skull not wide, braincase medium, molars medium.

Colors dusky or blackish.
Size large, hind foot 23- -----....-...- .. ------ ------ --- ---- ---- nigrans
Size small, hind foot 21.--. ..----....-- ----.- .----- ------ ---- fontigenus

Colors brownish or dark grayish.
Size medium.

Belly white or whitish..-..-....... .- ----- ------- ------acadicus
Belly dull.

Colors bright or dark brownish....................pennsylvanicus
Colors paler, size less ------------ ------ ---- ----------. modestus

Size small, feet and tail very slender.
Skull low, incisors projecting, bullie not; large.-----------lab-adorius
Skull high, incisors decurved, bulbo large ---------- ---- .drummondi

m2 with 4 closed sections and no posterior loop (except irregularly in Californicus

group.
Mammte 4, inguinal, 1-1; pectoral, 1-1. Skull short and wide. Incisive foramina

not constricted.
Colors bright rich brown above and below.........----- -----........ flvirenter

Colors dull brownish above and below.
- Belly but little lighter than back.

Size medium-- ..--.-------- ---------------------- ----------- nexicanus
Size slightly larger.----------- ----- .----- -- -- ---- ------ ------ phus

Belly much lighter than back; size small .--..--...-.-----.-----. ogollonensia
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Mammw 8, inguinal, 2-2; pectoral, 2-2.-

ml with normally 4 closed triangles (sometimes 5 in itkensis) and rounded anterior
loop.

Bulbe very small and narrow, molars very light.
Skull narrow and slender .......------------------------------------ operarins
Skull wider and heavier ...... ......... ............--...... kadiacensis

Bull.. medium, molars moderately heavy.
Incisors strongly projecting.

Size large, hind foot 23. . ..------------------------------------- innfit8

Size small, hind foot 19 . ....-----------------------------------..... farlani
Incisors not strongly pro-ecting, size medium.

Frontals heavily ridged in adult males.
Prezygomatic notch deep, color dusky gray or ochraceous.

Color dark ochraceous, belly dusky.,..-----------------------sitkensis
Color dusky gray, belly buffy gray ..........-.............. yakutatenais

Prezygomatic notch shallow, color ochraceous ------------- unalascensis
Frontals not ridged in adults, color ochraceous - ----- -------- -- popofensis

nil with 5 or 6 closed triangles.
A pair of glands on flanks of males, nose yellowish.

Size large, side glands conspicuous in adult males, m3 with 3 closed tri-

angles. . . .. ........-....- -.....- .xanthoJnathuo s
Size smaller, glands obscure or wanting, m3 with 5 closed triangles.

Color bister -..- -..-..--- ---- ------ -- --------- ----------.. . chrotorrhinus
Color grayish ......-............ ..... ........ ...--- ................... raru8

A pair of glands on hips of males, nose not yellow.
Incisive foramina not constricted posteriorly, i2 with or without posterior loop.

Size large, colors dark, young blackish.
Nasals emarginate posteriorly..... .... .... ..... .......... .......... edax
Nasals truncate posteriorly.. ............. ...... ..... .......... scirpensi8

Size smaller, colors grayish, young dusky ............-------------- californicus
Colors clearer gray, bulhe smaller.

Skull wide------.....---------------------------------- -rallicola
Skull narrow----------------- . . .----- ---. ------ -- ------ -constrictus

Incisive foramina constricted posteriorly, mu2 normally without posterior loop.

Tail very short, size medium.
Belly dusky, lips and tip of nose white .......................... dutcheri
Belly, lips, and nose buffy.

Rostrum and nasals slender ---- ---- ----- ... --------------abbreviatus
Rostrum and nasals heavy- ---- ---- ------ .. ------------ ---- -fisheri

Tail medium, size large or small.
il with 6 closed triangles and deep-lobed trefoil.
Size large, hind foot 24 ------ ------ -------- ----------... nevadensis

ml with 5 closed triangles and anterior trefoil.
Size large, hind foot 23 ........................-----.-------- riularis
Size medium or small- hind foot 18-22, belly gray or whitish, ears

large.
lind foot 20 or more.

Color dark gray above --------------------......-- ------ montanus
Color rusty gray above..........-...................... arizonensis

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

Color grizzled gray ...................................... nanus
Color ashy gray----------------------- -- ----- ---- canescens

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

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

Hind foot averaging 25.4.................-....................townsendi
Hind foot averaging 22 .....-................................ tetrarnerus

Hip glands not conspicuous, colors grayish, belly whitish.
Size large, hind foot 24 ............ . .... ...... .... ............ macrrus
Size medium, hind foot 22.

Anterior arm of frontal acuminate.
Skull narrow, buile small..............................angusticeps
Skull normal, bulx large.

Sides much grayer than back--.------- ----- --- -------- mordax
Sides scarcely grayer than back .......... .... .. ...--. longicaudus

Anterior arm of frontal obliquely truncate.
Size small, foot 20....-..................... .... ........ .... alticolus
Size larger, foot 22--. .------.---- ------------------ leucophawas

MICROTUS PENNSYLVANICUS (Ord). Meadow Vole.

Mus pennsylvanica Ord, Guthrie's Geography, 2d American edition, II, 29?, 1815.
(Rhoads' reprint.) Based on Wilson's description of the meadow mouse from
meadows below Philadelphia and along the seashore.

Alynomes pratensis Rafinesque, Am. Monthly Mag., II, 45, 1817. Based on Wilson's
description of meadow mouse.

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

Arvicola riparius Ord, Journ. Acad. Nat. Sci. Philadelphia, IV, Pt. II, 305-306, 1825.
(Type locality noe given.)

A rricola paluOri8 Harlan, Fauna Americana, 136-138, 1825. (Swamp along the shores
of the Delaware.)

Arcicola lirsutus Emmons, Rept. Quad. Mass., 60, 1840.
Arvicola alborufescens Emmons, Rept. Quad. Mass., 60-61, 1840. (Williamstown,

Mass.)
Arricola fulva And. and Bach., Proc~. Acad. Nat. Sci. Phila., I, 96, 1841. (" Onc of

the Western States; we believe Illinois.")
Arvicola nasuta And. and Bach., Proc. Acad. Nat. Sci. Phila., I, 96-97, 1841. (Near

Boston, Mass.)
Arricold rufescens DeKay, Zool. N. Y., Mammals, I, 85, 1842. (Oneida Lake, N. Y.)

Arricola oneida DeKay, Zoo]. N. Y., Mammals, I, 88-89, 1842. (Oneida Lake, N. Y.)
Arricola dekayi And. and Bach., Quad. N. Am., III, 287-288, 1854. (New York or

Illinois.)
Arvicola riparia var. longipilis Baird, Mammals N. Am., 524, 1857. (West Northfield,

Ill., and Racine, Wis.)
Arvicola rufidorsum Baird, Mammals N. Am., 526, 1857.' (Holmes Hole, Marthas

Vineyard, Mass.)

Type locality.-Pennsylvania (meadows below Philadelphia).
Geographic distribution.-Eastern United States and westward is

far as Dakota and Nebraska, shading into modestus 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 Plains.

Habitat.-Meadows, fields, and especially grassy places near water.

'Not having seen the type of rufidorsurn or any specimen from Marthas Vineyard,
I hesitate to place this name in synonomy.



MICROTUS PENNSYLVANICUS.

General characters.-Size medium; tail at least twice as long as hind
foot; fur long, 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
upper molar with four triangles and a posterior loop.

Color.-Summer pelage: Upperparts dull chestnut 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 indistinctly bicolor. Young: Blackish.

Cranial characters.-Skull long, usually not angular or much ridged;
incisors projecting well in front of nasals; incisive foramina long, occu-
pying two-thirds of the space between molars and incisors; bull mod-
erately large and well rounded; molar series long;
m2 with 4 closed triangles and a posterior loop;

m3 with an anterior crescent, 3 closed triangles,
and a posterior loop with two inner lobes; ml
with 5 closed triangles, anterior trefoil, 4 outer
and 5 inner salient angles; m3 with 3 long inner FIG.1.-Molarenamel pattern
and 3 short outer salient angles. of Microtus pennsylvanicus

Measurements.-Average of 5 adults from, (x 5).

Washington, D. C.: Total length, 171; tail vertebra, 46; hind foot,
21.2. Skull (No. 30321, Y 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 th6 Pennsylvania animal. From
Pennsylvania south along the Atlantic coast, specimens show a notice-
able increase 'in size and intensity of coloration, which reaches its
maximum 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 subspecies acadicus of Nova
Scotia. To the westward pennsylvanicus is fairly typical as far as
southern Michigan and Iowa, but on the plains of Nebraska and South
Dakota it grows paler as it grades into modestus. Northward in Min-
nesota it becomes smaller until scarcely distinguishable from and

perhaps grading into drummondi of northwest Canada. Three skulls
in the U. S. National Museum, that seem to be typical pennsylvanicns,
are labeled as coming from Prairie Mer Rouge, La., but I am inclined
to question the authenticity of the labeling.

Specimens examined.-Total number, 716, from the following localities:

Pennsylvania: Philadelphia, 1; Chester County, 1; Carlisle, 6; Columbia, 2;
Drurys Run (near Renovo), 6; Foxhury, 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 Creek, 2; Locust
Grove, 55; Peterboro, 9; Troy, 5; Geneva, 5; Brandon, 4; Catskill Moun-
tains, 3; Highland Falls, 12; Mott Haven, 1; Oyster Bay, 2; Lake Grove,
2; Montauk Point, 45; Shelter Island, 6; Plum Island, 14; Roslyn, 4.

Connecticut: East Hartford, 2.
Massachusetts: Wilmington, 13; Middleboro, 19; Newtonville, 4; Holmes

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 Lake Park,

2; Finzel, 1; Grantsville, 1.
District of Columbia: Washington, 64.
Virginia: Falls Church, 2; Dunn Loring, 2; Arlington, 2; Fort Myer, 1;

Bristoe, 1.
West Virginia: Travellers Repose, 2; White Sulphur Springs, 3.
North Carolina: Roan Mountain, 45; Old 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: Elk River, 112; Fort Snelling, 3; Heron Lake, 1; Ortonville, 1i

Tower, 6.
South Dakota: Vermilion, 2; Pierre, 2; Travere, 1; Flandrean, 4; Fort Sis-

seton, 18; Fort Wadsworth, 2.
Ontario: Toronto, 1; Lorne Park, 6.

MICROTUS PENNSYLVANICUS NIGRANS Rhoads. Albemarle Meadow Vole.

Microtuapennsylvanicus nigrans Rhoads, Proc. Acad. Nat. Sci. Phila., 1897, 307-308.

Type locality.-Currituck, N. C.
Geographic distribution.-(Typical form.) Coast region of northern

North Carolina and southern Virginia, in the Austroriparian 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 dull bister, much obscured by

black hairs; belly smoky gray to dull cinnamon; tail black above,
sooty below; feet blackish. Winter pelage (partly retained in April
specimens): Darker, with dorsal area almost black. Young (to nearly
half grown): Sooty black all over.

Cranial characters.-Skull averaging slightly larger than in typical
pennsylvanicus; rostrum slightly heavier, incisive foramina wider; den-
tition the same.



MICROTUS PENNSYLVANICUS ACADICUS. 19

Measurements.-Average of three not fully adult males from type
locality: Total length, 165; tail vertebra, 48; hind foot, 23. Skull (No.
72374, 8 ad., from Easlville, Va.): Basal length, 29; nasals, 8.5; zygo-
matic 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 south 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 typical specimens, 16, from
the following localities:

North Carolina: Currituck, 6.
Virginia : Wallaceton, 7; Eastville, 1; Smiths Island, 2.

MICROTUS PENNSYLVANICUS ACADICUS Bangs. Acadian Vole.

Microtu pennsylvanicus acadicu8 Bangs, Am. Nat., XXXI, 239-240, March, 1897.

Type locality.-Digby, Nova Scotia.
Geographic distribution.-Nova Scotia and Prince Edward Island.
Habitat.-Fields and fresh-water marshes.
General characters.-Slightly smaller than M. pennsylvanicus; color

slightly paler, both in summer and winter.
Color.-Summerpelage (July to October): Upper parts yellowish bister,

slightly lined with black hairs; belly washed with white or smoky gray;
tail indistinctly bicolor, brownish black above, slightly paler below;
feet dusky plumbeous. Winter pelage: Back buffy gray; sides paler;
ears nearly concealed under bright ochraceous patch; 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 truncate, never rounded. Dentition as in
pennsylvanicus.

Measurements.-Type: Total length, 172; tail vertebrae, 49; hind foot,
20. Average of 5 topotypes: 170; 47; 21. Skult (No. 2145, d -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 me are old, and the major-
ity are not fully adult, but in a series of 40 specimens from Prince
Edward Island, including fully adult specimens in both summer and
winter pelages, the principal characters of il. acadicus are uccentuate d.
The winter pelage is rather more distinctive than the summer.

Specimens examined.-Total number, 67, from the following localities:

Nova Scotia : Digby, 19; Halifax, 1.
Prince Edward Island : 47.

avE, 1900.]
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MICROTUS PENNSYLVANICUS MODESTUS (Baird). Sawatch Vole.

Arvicola modesta Baird, Mamm. N. Am., 535-536, 1857.
Arvicola insperatus Allen, Bi. Am. Mus. Nat. Hist., 347, 1894 (Custer, S. Dak.).

Type locality.-" Sawatch Pass, Rocky Mountains" [same as Coche-
topa Pass], 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 slightly shorter,

color paler, more yellowish, 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 plumbeous; tail indistinctly 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 pennsylvaiicus.
Cranial characters.-Skull not positively distinguishable from that of

pennsylvanicus, but in adults averaging heavier and more ridged.

Measurements.-Average of 10 adults from Cochetopa Pass, Colorado:

Total length, 176; tail vertebra, 44; hind foot, 20.6. Skull (No. 48053,
Y 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 Sawatch or

Cochetopa Pass in the Cochetopa Mountains. The type specimen in

the United States National Museum is a half-grown young in the black

pelage, and agrees perfectly in both external and cranial characters

with specimens of the same age since collected at the type locality.

The other specimen from Sawatch Pass (No. 593), which Professor
Baird examined and believed to be distinct from modestius, but refrained

from describing from a single immature specimen,' is also in the United

States National Museum, and proves to be Microtus nanus, a good series

of which has since been collected at a point 3 miles east of Cochetopa
Pass. Microtus mordax is the only other species known to occur in this

part of Colorado. These three widely different species are readily dis-

tinguishable at any age.
Microtus modestus decreases in size to the northward until, in north-

western Montana, it seems to merge into the little drummondi of the

region farther north. Westward it becomes darker, specimens from

Salt Lake Valley, Utah, being practically indistinguishable from typi-

cal pennsylvanicus, while those from Cceur d'Alene, Idaho, and the

' 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 examined.-Total number, 259, from the following localities:
Colorado: Cochetopa Pass, 89; Fort Garland, 15; Loveland, 7; Twin Lakes, 1.
Wyoming: Newcastle, 1; Bear Lodge Mountains, 2; Sundance, 1; Lower

Geyser Basin, Yellowstone Park, 1.
South Dakota: Custer, 2; Hill City, 1.
North Dakota: Fort Buford, 1.
Montana: Little Bighorn River, 2; Fort Custer, 3; Bozeman, 2; Fort Ellis, 1;

Big Snowy Mountains, 13; Philbrook, 1; Stanford, 1; Choteau, 1; Robare,
1; Blackfoot, 1; Fort Assinniboine, 1; Tobacco Plains, 3; Stillwater Lake,
8; Flathead Lake, 9; Little Bitterroot Creek, 2; Hot Springs Creek, 1;
Horse Plains (8 miles east), 1.

Idaho: Lemhi, 1; Salmon River, 3; Challis, 3; Birch Creek, 24; Coeur d'Alene,
3; Fort Sherman, 1.

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

Utah: Ogden, 7; Salt Lake, 1.

MICROTUS PENNSYLVANICUS FONTIGENUS (Bangs). Forest Vole.

Microtus fontigenu8 Bangs, Proc. Biol. Soc. Wash., X, 48-49, March 9, 1896.
Microtu8 pennsylvanicu8 fontigenus Miller, Proc. Boston Soc. Nat. list., XXVIII, 14,

April, 1897.

Type locality.-Lake Edward, Quebec.
Geographic distribution. Eastern Canada, in the Hudsonian zone.
Habitat.-Marshes, fields, dry banks, and deep woods.
General characters.-Smaller than pennsylvanicus, with short wide

skull, large round bulhe, 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 characters.-Skull light and smooth, not ridged or angular;
rostrum and incisive foramina short; braincase wide; audital bulhe
large and smoothly rounded; interpterygoid space narrow, ending
squarely at palate; dentition as in pennsylvanicus.

Mleasurements.-Type, 9 ad.: Total length, 151; tail vertebrae, 41; hind
foot, 21. Topotype, d ad.: 150; 45; 21. Skull (No. 3839, d ): Basal
length, 23, nasals, 6.2; zygomatic breadth, 14.3; mastoid breadth, 11.5;
alveolar length of upper molar series, 6.

Remarks.-The short rostrum, short, wide braincase, and short inci-
sive foramina distinguishfontigenus from both pennsylvanicus and drum-
mondi, with both of which species it seems to intergrade.

In size it is intermediate, 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 Soc. Nat. I ist., XXVIII, 14, April, 1897.
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MICROTUS PENNSYLVANICUS LABRADORIUS Bailey. Little Labrador Vole.

Microtu8 pennsylvanicu8 labradorius Bailey, Proc. Biol. Soc. 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 smaller audital bulhe
and more protruding upper incisors.

Color.-(Much changed by alcohol.) Upperparts dark brownish;
belly whitish; tail bicolor; feet pale.

Cranial characters.-Skull low, not much ridged or angled; postor-
bital ridge prominent; nasals short, cuneate and scarcely reaching
base of incisors; audital bullao small; incisive foramina short; first
upper molar usually with an inner posterior point, molar pattern other-
wise as in pennsylvanicus. The skull is readily distinguishable from
that of either drummondi or fontigenus by the protruding incisors and
small audital bulbe.

Measurements.-Type, Y ad. (in alcohol), measured by Dr. C. Hart
Merriam: Total length, 139; tail vertebra, 39; hind foot, 20. Average of
7 alcoholic specimens from type locality: 137; 37; 19. Skull (of type):
Basal length, 24.3; nasals, 6.7; zygomatic 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 different from enixus, and the two occur together at Fort
Chimo.

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

MICROTUS DRUMMONDI (And. & Bach.). Drummond Vole.

Arvicola drummondi Aud. and Bach., Quad. N. Am., III, 166-167, 1854.
Arvicola (MyAynome8) microcephalus Rhoads, Proc. Acad. Nat. Sci. Phila., 1894, 286-287

(Lac La Hache, B. C.).
Microtus stonei Allen, Bul. Am. Mus. 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.

Habitat.-Both marshes and dry upland.
General characters.-Similar to JIicrotus pennsylvanicus, but much

smaller, with slenderer feet and tail, and paler color.
Color.-Summer pelage: Upperparts yellowish bister with numerous

dark-brown- or black-tipped hairs, sides of nose and hairs in front of
ears more decidedly yellowish; belly white or rarely tinged with buffy,
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 conspicuous; Young: Paler and not so
sooty as young pennsylvanicus.

[NO.r17.
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Cranial characters.--Skull not much arched and rather flat topped,
slender but sharply ridged in adults; audital bulls; large and smoothly

rounded; palate flattened in immature specimens, becoming higher

with deep lateral pits in adults. Dentition as injpennsylvanicus. Except

for the larger bullet 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 vertebra, 39; hind foot, 17.8.

Largest specimen from Muskeg Creek: 160; 41; 18. Skull (No. 81487,

Y ad., same locality): Basal length, 23; nasals, 6; zygomatic breadth,
14; mastoid breadth, 11; alveolar length of upper molar series, 6.

Remarks.-The characters separating drummondi from pennsylvanicus

and modestus are relative. There is no sharp distinction and the forms

either merge into each other, or after approaching each other in size

overlap in range and occur together at the same localities. Specimens

from Blackfoot, Montana, are nearer modestus, while those from Summit

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 cannot positively be placed with either form, it is impos-

sible 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 slope in British Columbia drummondi becomes slightly

darker, and in that respect less unlike fontigenus in appearance, but

retains its cranial 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 drummondi. Speci-

mens from Liard River, including the type of M. stone, are indistin-

guishable from typical drummondi.
Specimens examined.-Total number, 355, from the following localities:

Alberta: Muskeg Creek (15 miles south of Smoky River), 13; Smoky Valley
(50 miles north of Jasper House), 5; Fishing Lake (90 miles north of

Jasper house), 2; Henry House (15 miles south), 4; South Edmonton,
110; St. Alberts, 26; Canmore, 2; Banff, 1; Red Deer, 1.

Athabasca: Lesser Slave Lake, 1.
Assiniboia: Indian Head, 30; Medicine Hat, 1.

British Columbia: Shuswap, 13; Sicamous, 1; Cariboo Lake, 2; Okanagan,
11; Ducks, 2; Stuart Lake, 1.

Saskatchewan: Cumberland House, 2; St. Louis, 1.
Manitoba : Carberry, 2.
Ontario: Rat Portage, 2; Coney Island (Lake of the Woods), 2.
Northwest Territory: Fort Churchill, 2; Fort Simpson, 2; Fort Rae, 3; Fort

Reliance, 1; Big Island (Great Slave Lake), 1; Fort Good Hope,
1; Fort MacPherson, 1; Fort Anderson, 2; head of Liard River, 1;

Chandindu River, 1; Dawson, 1; Sixty-Mile Creek, 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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Alaska: Fort Wrangell, 1; Nulato, 1; Charlie Creek (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 Lake, 5.
Washington: Loon Lake, 9.

MICROTUS AZTECUS (Allen). Aztec Vole.

Arricola (Mynomes) aztecus Allen, Bul. Am. Mus. Nat. Hist., V, 73-74, April 28, 1893.

Type locality.--Aztec, New Mexico (altitude, 5,900 feet).
Geographic distribntion.--Valley of the San Juan River in north-

western New Mexico, in Transition zone.
Habitat.--Grassy laces along the river banks and near irrigation

ditches.
General characters.--In size similar to 11. pennsylvanicus, but with

shorter tail and larger hind foot; skull long; braincase narrow; inter-
parietal long.

Color.-Winter pelage: Upperparts dull buffy, heavily mixed with

black hairs; belly washed with creamy or pale buff; feet plumbeous;
tail sharply bicolor, black above, soiled whitish below. Young (half-

grown specimens in Dec.): Scarcely different in color 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 bullh large; mandible short and heavy;
angular process of mandible wide; dentition as in pennsylvanicus.

Heasurements.--Average of 7 adults from type locality: Total length,
171; tail vertebra, 43; hind foot, 22. Skull (No. 57432, a ad.): Basal
length, 28.8; nasals, 8.4; zygomatic breadth, 17; mastoid breadth, 12.5;

alveolar length of upper molar series, 7.2.
Remarks.-Microtus aztecus belongs to the pennsylvanicus group.

Externally it is not very different from modestus, but none of the
specimens show any signs of intergradation; and the skull characters
are so well marked that there seems no doubt of its fall specific rank.

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

New Mexico: Aztec, 42; La Plata, 3.

MICROTUS ENIXUS Bangs. Large Labrador Vole.

Microtus enixus Bangs, Am. Nat., XXX, 1051-1052, Dec. 5, 1896.

Type locality.-Hamilton Inlet (north shore), Labrador.
Geographic distribution.-Easter n coast of Labrador from Hamilton

Inlet to Ungava H3ay, in Hudsonian zone.
General characters.-Size slightly larger than M. pennsylvanicus, with

relatively longer tail and larger ears; coloration duller and darker;
skull 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.

Cranial 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 circular in form; m3 with termi-

nal loop shortened; dentition otherwise as in pennsylvanicus.
Measurements.'-Type, 9 ad.: Total length, 210; tail vertebrro, 67;

hind foot, 22.5. Average of 10 adult topotypes: 189.4; 60.4; 22.4. Skull
(No. 4018, 9 ad.): basal length, 27.3; nasals, 8.6; zygomatic breadth,
16.7; mastoid breadth, 12.3; alveolar length of upper molar series, 6.5.

Remarks.--'Ificrotus enixus appears to be a distinct and well marked
species of the pennsylvanicus group, the long 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 pennsylranicus.

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

Labrador: Hamilton Inlet, 13; Fort Chimo, Ungava, 3.

MICROTUS TERRANOVA (Bangs).. Newfoundland Vole.

Arricola terrwnoro' Bangs, Proc. Biol. Soc. Wash., IX, 129-132, July 27, 1894.

Type locality.-Codroy, Newfoundland.
Geographic distribution.-Newfoundland and Penguin Island.
General characters.-Slightly larger than pennsylvanicus, with decid-

edly larger hind foot, and more yellowish colors; belly with dusky
median line; nose patch bufty; skull wide and angular.

Color.-Summer pelage (in July and August specimens): Upper-
parts dark russet, darkened by brown-tipped hairs, becoming paler on
sides and across face; nose patch dark buffy or dull russet; belly whit-
ish or smoke gray with a median streak of dusky cinnamon; tail dis-
tinctly 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-
zygomatic notch deep; nasals terminating even with arms of premax-
ill; lateral pits of palate deep and wide; interpterygoid space narrow
with median constriction; ml with an anterior spur or loop; m3 with

posterior loop short, irregularly rounded, triangular or trifoliate; m2
and m3 normally with anterior point or spur,

i From original description.
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Measurements.-Average of 10 adults from type locality : Total length,
182; tail vertebra, 52; hind foot, 23.4. Skull (No. 74029, d ad.): Basal
length, 28.5; nasals, 8.4; zygomatic breadth, 17; mastoid breadth, 13;
alveolar length of upper molar series, 7.

Remarks.--Miicrotus terrwnovw shows very distinctive characters, and
no close affinity with any neighboring 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; Penguin Island, 8.

MICROTUS BREWERI (Baird). Beach Vole.

Arvicola breweri 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 quadrate interparietal.

Color.-Summer pelage (July 18): Upperparts buffy gray with scat-
tered brown- and black-tipped hairs, paler on sides; belly tinged with
sulphur 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 laclirymals; rostrum heavy; upper incisors
bent abruptly downward; molar pattern not very different from that of
pennsylvanicus.

Measurements.-Average of 10 adults from Muskeget Island: Total
length, 182; tail vertebra,, 54; hind foot, 22.3. Skull (No. 73141, 8 ad.):
Basal length, 28.7; nasals, 8.3; zygomatic breadth, 17.3; mastoid
breadth, 13; alveolar length of upper molar series, 7.2.

Remarks.-Nine of the 26 specimens have a small white spot on
the forehead. This may be accidental or an only partially acquired
character.

Specimens examined.--Total number, 26; all from the type locality.

MICROTLUS NESOPHILUS Bailey. Gull Island Vole.

Microtus insularis Bailey, Proc. Biol. Soc. Wash., XII, 86, April 30, 1898. Name
preoccupied by Lemmus insularis, N illson (= Microtus agreslis L.).

Microtus nesophilus Bailey, Science, N. S., VIII, 782, Dec. 2, 1898.

Type locality.-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 bullT; palate short,
with a median point or spur and deep lateral pits; m3 normally with

anterior inner and outer triangles approximately opposite and conflu-
ent; dentition otherwise similar to that of pennsylvanicus.

Measurements.-Type (measured in dry skin): Tail, 29; hind foot, 20.
No. 1943, Am. Mus., a ad., 185: 41: 21. Skull (No. 53969): Basal length,
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 comparison with breweri or
terrwnovw, 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 August, 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 fortifications, while no trace of the animals remained. He
thinks they are completely exterminated.

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

MICROTUS MONTANUS (Peale). Peale Vole.

Arvicola montanus Peale, U. S. Exploring Exp'd., Mammalogy, 44, 1848.
Arvicola longirostris Baird, Mamm. N. Am., 530-531, 1857. (From upper Pitt River,

California.)

Type locality.-Headwaters of Sacramento River, near Mount Shasta,
California.

Geographic distribution.--Northeastern California, eastern Oregon,
northern Utah and Nevada, in the Upper Sonoran and Transition
zones.

labitat.-Marshes, meadows, and tule swamps.
General characters.-Size medium (about as in pennsylvanicus); tail

about twice as long as hind foot; colors dark; hip glands conspicuous
in adult males; incisors 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 whitish.
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Cranial characters.--Skull generally slender and smooth, becoming
angular and ridged in only a few very old individuals; nasals narrow
and short; interparietal wide and normally strap-shaped; incisive
foramina narrow and constricted posteriorly; bulbe medium and well

rounded; dentition rather light; m2 with 4 closed

sections; m3 with 3 closed triangles; ml nor-

mally with 5 closed triangles.
Mea-ureents.-Average of 10 specimens from

Sisson, Cal.: Total length, 175; tail vertebrae, 52;
hind foot, 21.5. Extremely large specimens from

Fie.2.-Molarenamelpattul Sisson run as high as 192; 54; 23. Skull (No.
of 17icrotcs monttnu2zs (x5).

98689, d 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 renarks.-The original description of J. montanns, though
meager, agrees in all particulars with the animal from Sisson, at the
west base of Mount Shasta. The measurements (total length, 6inches;
tail, 1 inches=156 mm. and 38 mm.) give it too short a tail, which only
serves to restrict it more closely to this form in distinction from either
of the longer-tniled species (mordar or californicus) that occur at or
near the type locality. Three mounted specimens in the United States
National Museum, which Baird referred to montanus,' and which came
from Upper Klamath Lake and the Upper Des Chutes, are idemtlcal
with those of the present series from Sisson, Fort Klamath, and Fort
Crook. Specimens from the south end of Goose Lake, which is the
source of Pitt River, are the same as those from Sisson and from Fort
Crook, lower downl the river, and also the same as Baird's type of AL
longirostris from ' Upper Pitt River.'

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

Specimens examined.-Total number, 263, from the following localities:
California: Sisson, 57; Fort Crook, 23; hayden Hill, 2; Fall Lake, 2; Cassel,

1; 'Tule Lake, 2; Goose Lake, 8; Greenville (8 miles NW.), 3; Bucks
Rauch (Plniuas Co.), 1; Quincy, 3; Summit, 1.

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

Mann. N. Amn., 530, 1857.
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Oregon: Klamath Basin (Lost River), 8; Klamath Falls, 1; Fort Klamath, 5;
Swan Lake Valley, 5; Plush (west side Warner Lake), 9; Shirk, 2; Steen
Mountains (east slope), 1; Summit NE. of Steen Mountains), 2; Burns,
2; Wapinitia, 4.

Utah: Ogden, 16; Salt Lake City, 3; Provo, 1; Fairfield, 10; Manti, 20.

MICROTUS MONTANUS ARIZONENSIS Bailey. Arizona Vole.

Microt18 rnontanns arizonensis Bailey, Proc. Biol. Soc. Wash., XII, 88, April 30, 1898.

Type locality.-Springerville, Ariz.
Geographic distribution.-Plateau country of eastern Arizona, at

head of Little Colorado, in the Transition Zone.
Habitat.-Creek banks and damp meadows.
General characters.-Similar to 1l. montanus, but brighter and more

ferruginous in color; lateral pits of palate shallower.
Color.-Early winter pelage (October and November specimens):

Upperparts yellowish or rusty brown; belly washed with white; feet
dark grayish; tail bicolor, blackish above, grayish below; lips whitish.
Slightly immature specimens are a little duller colored than adults.

Cranial characters.-Skull very similar to that of montanus, but
easily distinguished by the flatter palate with shallower lateral pits
and by thicker pterygoids; condyloid process of mandible slightly
shorter. Dentition not different.

31easurements.-Type: Total length, 184; tail vertebrae, 55; hind
foot, 20. Average of 7 specimens from type locality: 158; 41; 20.6.
Skull (of type): Basal length, 27.3; nasals, 8; zygoinatic breadth, 16;
mastoid breadth, 12.2; alveolar length of upper molar series, 6.5.

General remarks.-Although widely separated geograplIically from
M. montanus by desert country through which continuity of range is
improbable, this form is so closely 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. Utah Vole.

Microtus neradensis rivilaris Bailey, Proc. Biol. Soc. Wash., XII, 87, April 30, 1898.

Type locality.-St. George, Utah.
Geographic distribution.-Known only from type locality, probably

restricted to Lower Sonoran zone.
Habitat.-Tule marshes along the banks of the Virgin River. The

runways were always found in wet places among sedges and rushes.
General characters.-Larger and lighter colored than typical mon-

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 adult, 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 montanus; frontals narrower posteriorly;
basioccipital more constricted anteriorly; dentition essentially the same.

Measurements.-Type: Total length, 179; tail vertebra, 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 rivularis was described in 1898 as a sub-
species of nevadensis, a series of 50 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 rirularis comes nearer
to typical montanus than to nevadensis. So far as at present known 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). Dwarf Vole.

Arvicola nanus Merriam, North American Fauna No. 5, 62-63, pl. II, figs. 5 and 6,
July 30, 1891.

Type locality.-Pahsimeroi Mountains, Idaho (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.

fabitat.-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 slen-
der zygomata and large well-rounded bulhu; 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, d ad.: Total length, 151; tail vertebrae, 41;
hind foot, 18. Average of five adults from type locality: 143; 37; 18.4.
Skull (of type): Basal length, 23.7; nasals, 6.7; zygomatic breadth, 14;
mastoid breadth, 10.8; alveolar length of upper molar series, 5.8.

Remarks.-Microtus nanus belongs to the montanus group but occu-
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.

30 [NO. 17.



MICROTUS NANUS CANESCENS.

Specimens examined.-Total number, 114, from the following localities:

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

Utah: Uinta Mountains, head of Smith Fork, 1.
Wyoming: Fort Bridger, 9; Kinney Ranch, 6; Beaver, 1 (no skull); La Barge

Creek (near head), 1; Cheyenne, 3; Sherman, 2; Laramie, 2; South Pass
City, 20; Bighorn Mountains, head of Powder River, 9.

Montana: Beartooth Mountains, 3; Big Snowy Mountains, 1.
Colorado: Estes Park, 1; Cochetopa Pass, 17; Twin River, 1; Twin Lakes, 1.

MICROTUS NANUS CANESCENS Bailey. Gray Vole.

Microtu8 nanus canescens Bailey, Proc. Biol. Soc. Wash., XII, 87, April 30, 1898.

Type locality.-Conconully, Washington.
Geographic distribution.-Northern Washington and southern British

Columbia, east of the Cascades. Apparently confined to the Transi-
tion zone.

Habitat.-Dry grassy ground.
General characters.-Like nanus but lighter, clearer gray; skull with

larger bull and greater mastoid breadth; zygomatic arches less widely
spreading; upper incisors bent more abruptly downward. Hip glands
conspicuous in adult males.

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

Cranial characters.-Skull slightly narrower and more elongate than
in nanus; interparietal averaging longer; bullh decidedly larger and
fuller; mastoid breadth relatively greater; incisors scarcely reaching
beyond nasals; molar pattern as in nanus.

Measurements.-Type: Total length, 149; tail vertebrae, 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 distinguishable 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 distinction. 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: Conconully, 1; Wenatchee, 1; Fort Walla Walla, 1; Oakesdale,

2; Wawawai, 4; Cheney, 1.
Oregon: Elgin, 2; Wallowa Mountains (near Joseph), 6.
Montana: West arm of Flathead Lake, 5; Hot Spring Creek (a branch of the

Little Bitterroot), 4.
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MICROTUS CANICAUD);S Miller. Gray-tailed Vole.

Microtus canicaudu8 Miller, Proc. Biol. Soc. Wash., XI, 67-68, April 21, 1897.

Type locality.-McCoy, Oregon.
Geographic distribution.-Willamette Valley, Oregon, and the east

base of the Cascades in southern Washington, in Transition zone.
General characters.-Size and proportions about as in nanus; cars

larger, skull heavier, more arched, with fuller, rounder bulhe, and shal-
lower lateral pits of palate, coloration more yellowish, tail grayer.

Color.-Winterpelage: 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 dusky dorsal
line. In the only summer specimen (from North Yakima, Wash., and
perhaps not typical) the tail is sharply bicolor with a blackish dorsal
line. Young (half-grown November specimens): Sooty gray above and
scarcely lighter below; feet dusky; tail gray, with a blackish dorsal
stripe.

Cranial characters.-Skull high, smooth, and well arched, with scarcely
a trace of superciliary ridges; interparietal lozenge-shaped; bulhie
larger and more rounded than in nanus; interpterygoid fossa narrower
and more acuminate; lateral pits of palate shallower; incisors less
protruding; enamel pattern of molars the same as in nan us.

Measurements.-Type: Total length, 135; tail vertebrae, 33; hind
foot, 20. Average of S 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, 6.

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

Specimens examined.-Total number, 14, from the following localities:

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

MICROTUS DUTCIIERI Bailey, Dutcher Vole.

Microtus dutcheri Bailey, Proc. Biol. Soc. Wash., XII, 85, April 30, 1898.

Type locality.-Big Cottonwood Meadows, near Mount Whitney, Cal-
ifornia (altitude, 10,000 feet).

Geographic distribution.-Itudsonian zone of the southern Sierra
Nevada.

Habitat.-Wet alpine meadows.
General characters.-Size rather small; tail short; ears small, nearly

concealed by fur; colors dark above and below; lips and usually 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 buffy-brown; feet whitish or
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MICROTUS NEVADENSIS.

plumbeous-gray; tail bicolor, brown or blackish above, whitish below;
lips and usually tip of nose white. (Wint r pelage unknown.) Young:
Dull brown above and scarcely lighter below; feet and tail blackish;
lips aid nose usually white.

Cranial characters.-Skull similar to that of montanus but differing
in many details; rostrum slightly longer; bull, smaller and less globu-
lar; lateral pits of palate shallower; dentition the same.

Measurements.-Type, & ad.: Total length, 167; tail vertebrae, 35;
hind foot, 20. Average of 10 adults, 5 males and 5 females, from
type locality: 163; 37; 20.6. Skull (of type): Basal length, 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. dutcheri is montanus,
but the two species occupy 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; Whitney Meadows, 11; Menache
Meadows, 2; Olancha Peak, 3; Head of Kern River, 1; Mammoth, 12;
Pine City, 3; Iead of San Joaquin River, 5.

MICROTUS NEVADENSIS Bailey. Nevada Vole.

Microtus netadensis Bailey, Proc. Biol. Soc. Wash., XII, 86, April 30, 1898.

Type locality.-Ash Meadows,' Nye County, Nevada.
Geographic distribution.-Known only from the type locality and

Pahranagat Valley, about 100 miles to the northeast. Both localities
are in the Lower Sonoran zone.

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

General characters.-Size large; ears small; tail rather short; fur
coarse and lax; colors dark; hip glands conspicuous in adult males.
Skull massive and angular; incisive foramina narrow and closing to a
point posteriorly.

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

Cranial characters.-Skull heavy, angular, and much ridged; fron-
tals high; rostrum bent downward; nasals truncate or rounded pos-
teriorly, terminating even with arms of premaxilbe; incisive foramina
short, rather narrow and constricted to a point posteriorly; dentition
heavy; upper incisors curved abruptly downward; molar pattern vari-

'Ash Meadows is on the Nevada side of the Nevada-California line near where
the Amargosa River crosses the boundary. The exact locality is a big salt marsh
below Watkins ranch.
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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
anterior crescent, three closed triangles, and a posterior loop with two

inner lobes; mil usually with 6 closed triangles.
ifeasurements.-Type: Totallength,210; tail vertebra,, 55; hind foot,

25.5. Average of 8 specimens from type locality: 176; 47; 23. Skill
(of type): Basal length, 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 Pahranagat Valley
differ slightly from the type series, but the cranial differences are
slight and the darker color may be only seasonal. The species inhabits
marshes and wet places, which are so rare and isolated in the desert
region that it can have no extensive continuous range. It is one
of the few forms of ]Iiicrotus inhabiting a part of the Lower Sonoran
zone.

Specimens exa)m'ined.-Total number, 19, from the following localities:

Nevada: Ash Meadows, 1G; Palranagat valley, 3.

MICROTUS CALIFORNICUS (Peale.) California Vole.

Arvicola californica Peale, U. S. Expl. Expd., Mammalogy, 46, 1848.
Irricola trowbridgi Baird, Manin. N. An., 529, 1857. (Monterey, California.)

Type Locality.-Sa'i Francisco Bay, California.
Habitat.-Dry meadows and grassy uplands, Upper Sonoran zone.

. Geographic 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, Oregon.

General characters.-Size rather large, ears conspicuous above fur;
pelage coarse and harsh, color similar to that of the house mouse; skull
of adult heavy and angular, incisive foramina wide and open, usually
widest posteriorly; a trace of hip glands iii adult males.

Color.--Summerpelage: Upperparts dull buffy or clay-colored, slightly
lined with blackish-tipped hairs; sides paler; belly light buffy or soiled
whitish; tail bicolor, brownish above, buffy below; feet clear gray.
Winter pelage: Much darker than the summer, with an excess of black-
tipped hairs over the back; tail more sharply bicolor, blackish above.
Young: Fur woolly and soft, duller and darker throughout than in the
adult; belly dusky or plumbeous; feet and tail dusky.

Cranial characters.-Skull of adult heavy, angular, and ridged; nasals
long, bent well down, widening abruptly in front, narrow and notched
at posterior end, not reaching til) of ascending arm of premaxill-;
prezygomatic notch deep; postorbital processes prominent; frontals
concave posteriorly; incisive foramina open, rounded at both ends and
usually widest posterior to middle. Incisors heavy, the upper bent
abruptly downward, not extending beyond tip of nasals; molars large
and irregular, posterior triangle of m1 normally with an inner point or

angle; posterior triangle of ni2 with an inner point or angle or loop,'

' In 100 specimens, 77 have 1 closed t riangles in m2, 20 have an open posterior loop,
and 3 have a closed posterior ioop as in )cJiinsylcanicus.



MICROTUS CALIFORNICUS. 35

suggesting the posterior loop in p'ennsylvanicus; m3 with three closed
triangles, 3 outer and 1 inner salient angles; m1 with 5 closed trian-
gles and 9 or 11 salient angles.

ileasurecnents.-Average of 4 adults, 2 males and 2 females from
Walnut Creek, Calif.: Total length, 171;
tail vertebra, 49; hind foot, 21.1. Of 10
adults from Monterey: 172; 52; 22.3. Skull
( dad., 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. Fw. 3.-Molar enamel pattern of

Remarks.-But slight variation is shown Xicrotus camlfornicus (X5).

throughout the range of the species. Specimens from Santa Ysabel
and the base of San Bernardino Mountains are indistinguishable from
those of the shores of San Francisco Bay or from the Rogue River
Valley, Oregon. A slight brightening in color is noticeable in speci-
mens from Auburn.' The species is conspicuously absent from the
bottom, or Lower Sonoran area, of the San Joaquin and Sacramento
valleys, its place being taken in the tile 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
Museum agrees perfectly with series of specimens from Berkeley, Wal-
nut Creek, and other localities around San Francisco Bay, but the
slightly immature skull is either abnormal or else never came from the
same animal as did the skin. By some error it was given the same
catalogue number as the type skull of I. occidentalis, a synonym of M.
townsendi, but it is not the skull of that species.

Specimens exained.-Total number, 338, from the following locali-
ties:

California: Walnut Creek, 6; Oakland, 1; Berkeley, 44; San Lorenzo, 3;
San Mateo, 14; Novato, 7; Glen Ellen, 9; Nicasio, 16; Point Reyes, 34;
Cape Mendocino, 2; Mill Valley, Marin County, 3; Olema, 5; Cloverdale,
14; Ukiah, 2; Laytonville, 2; Round Valley, 1; Upper Lake, 1; Leesville,
10; Bartlett Mountain, 1; Rio Dell, 1; Horubrook, 3; Little Shasta, 4; May-
ten, 2; Cassel, 6; Red Bluff, 1; near Edgewood, 2; Grindstone Creek,
Tehama County, 2; Auburn, 5; Jackson, 7; Chinese Camp, 2; Boulder
Creek, 2; Monterey, 22; Jamesburg, 12; Jolon, 4; San Simeon, 1; Paso
Robles, 1; Morro, 4; Pozo, 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; San Fernando, 4;
San Bernardino, 2; San Bernardino Mountains, 9; San Diego, 1; River-

side, 5; Techelote Canyon, Riverside County, 1; Little Bear Valley (San
Bernardino Mounfains), 1; Las Virginias Creek, 1; Radec, Riverside
County, 1; Santa Ysabel, 10; near Tejon Pass, 1; Fort Tejon, 1; South
Fork Kern River, 6.

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

'The effect of red soil is noticeable in these as in some other manimals from the
vicinity of Auburn.
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MICROTUS ('ALIFORNICUS VALLICOLA Bailey. Valley Vole.

Microtus californicus rallicola Bailey, Proc. Biol. Soc. Wash., XII, 89, 1898.

Type locality.-Lone Pine, Inyo County, California.
Geographic distribution.-Valleys east of the Sierra Nevada, Cali-

fornia. Confined mainly to Upper Sonoran zone.
habitat.-Dry, grassy banks, upland meadows, and old weedy fields.
General characters.-Similar to californicus, but averaging slightly

larger and darker. Proportions the same.
Color.-Summer pelage: Upperparts dull sepia, darkened by black-

tipped hairs, darker and with less buffy suffusion than in californ ices;
belly dull grayish or smoky plumnbeous; feet dusky; tail bicolor, black-
ish above, grayish below. Winter pelage: Darker throughout, with the
black hairs of the back longer and more conspicuous. Young: Sooty
gray above, plumbeous below, not black backed; feet and tail dusky.

Cranial characters.-Skull like that of californicus, but usually with
smaller audital bulls, more abruptly truncated occiput, and nasals
reaching nearer to tips of premaxilhe; lobe at base of 4th triangle of
middle upper molar sometimes developed into a loop.

Measurements.-Type, Y ad.: Total length, 200; tail vertebrne, 57; hind
foot, 23. Average of 7 specimens from type locality: 188; 5f; 23. Skull
(of type): Basal length, 29.4; nasals, 9.5; zygomatic breadth, 17.6;
mastoid breadth, 13.4; alveolar length of upper molar series, 7.4.

Remarks.-The range of this foriu is not widely separated from that
of californicus on the west slope of the mountains, and the two forms
may meet by way of Walker Pass and the South Fork of Kern River.
The difference is not sufliciently marked to warrant full specific separa.
tion, in view of the fact that their ranges are so nearly continuous that
they occupy the same zone and have essentially the same habits.

Specimens c.ramined.-Total number, 52, from the following localities:
California: Lone Pine, 26; Olancha, 3; Cartago (west side of Owens Lake), 3;

Independence Creek, 1; Alvord, 8; Bishop Creek, 2; Panamint Mountains
(head of Willow Creek at east end of Nelson Range), 9.

MICROTUS CALIFORNICUS CONSTRICTS subsp. nov. Coast Vole.

Tylpe from Cape Mendocino, California. No. 98347, U. S. Nat. Mus., Biological Sur-
vey Collection. Collected Sept. 6, 1899, by Vernon Bailey. Original number, 7174.

Geographic distribution.-Coast region near Cape Mendocino.
Habitat.-Open grassy hillsides and old fields and pastures.
General characters.-Smaller and grayer than californicus, with nar-

rower skull, smaller audital bullT, and narrower interpterygoid fossa.
Color.-Summer pelage (in September specimens): IBuffy gray above,

whitish below; tail almost concolor, dull grayish; feet gray.
Cranial characters.-Skull smaller and especially narrower than that

of californicus, with slender nasals and rostrum; bullet. small and nar-
row; pterygoids close together; zygomatic arches not abruptly spread-
ing and not notched at anterior junction with premaxilhe; dentition as
in californicus; tooth rows noticeably closer together.
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MICROTUS EDAX.

Measurements.-Average of 4 adults from type locality: Total length,
163; tail vertebra, 55; hind foot, 21.5. Skull (of type): Basal length,
26; nasals, 8.9; zygomatic breadth, 15.6; mastoid breadth, 12; alveolar
length of upper molar series, 6.7.

General remarks.-There is a striking similarity in the characters
separating this narrow-skulled form from its widely distributed species
eulifornicus, and those separating angusticeps of the coast region a little
farther north from the still more widely distributed mordax, that shows
an interesting parallelism iii 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 inland
species. At Capetown, just back of Cape Mendocino, California, I
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 ini all directions.

Specimens examined.-Four from the iype locality, besides a large
number in the flesh.

MICROTUS EDAX (Le Conte). Tule Vole.

Arricola edax Le Conte, Proc. Acad. Nat. Sci. Phila.,VI, 105, 1853.

Type locality.-California [south of San Francisco].'
Geographic distribution.-Bottom of the San Joaquin and Sacramento

valleys, in Lower Austral zone.
Habitat.-Tule swamps and wet places, under heavy grass,where the

runways usually extend through mud and water and in places are
flooded by the tide.

General characters.-Size large; feet large and stout; hair long and
coarse; skull long, angular, and much ridged in adults; hip glands
inconspicuous or rudimentary in adult males.

Color.-Winter pelage: Much blacker than in californicus; gray of
upperparts more or less obscured by black; that in full, ripe pelage is
glossed with iridescent purple; 2 sides more grayish ; belly washedN with
whitish; feet dusky; tail bicolor, black above and gray below or dusky
gray above and whitish below. Summer pe.'age: U pperparts less glossed
with black.. Young: With black back, dusky sides, and paler dusky
belly; feet and tail dark.

Cranial characters.-Skull similar to that of ealif:rnicus, but larger,
more elongated, more heavily ridged in adults, with more expanded
jugal and heavier dentition; molar pattern similar; m2 with usually an
open posterior fifth loop.

Measurements.-No.58128, d ad., from near Tracy, Calif.: Total length,
217; tail vertebra, 72; hind foot, 25. An immature 9 from the same
place: 167; 49; 23. An adult a , No. 70602, from near Marysville Buttes:
208; 67; 25. Skull (No. 70602, & ad.): Basal length, 30; nasals, 9.2;

'Baird, Mamm. N. Am. 532, 1857.
2M. californicurs and many other species show a purple gloss in high pelage, but

less marked than in some specimens of edax.
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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. edax in 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 purposes 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 californicus. The hind foot gives the only reliable measurement. In
the dry skin it measures, flattened out, 23.5, and is proportionately
stout. This is fully up to the flesh measurement of No. 57900 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 enough
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; near Marysville Buttes, 1; Union Island

(San Joaqnin River), 1; Suisun, 24; Tulare Lake, 2; Mendota, 19.

MICROTUS SCIRPENSIS sp. nov. Desert Vole.

Type from Amargosa River (near Nevada line), Inyo County, Calif. No. U; , Yad.,
U. S. Nat. Mus., Biological Survey Collection. Collected February 26, 1891, by
Vernon Bailey. Original number, 2520.

Geographic distribution.-Known only from the type locality.
Habitat.-Wet ground under tall tules (Scirpus olneyi), 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 (lark buffy gray, slightly darker
than in californicus, but not so black as in edax; belly smoky gray,
tail indistinctly 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.

Cranial characters.-Skull of adult angular and heavily ridged; in
general characters resembling that of edax, but with more truncate
posterior tip of nasals, heavier dentition, and well-developed inner pos-
terior loop of middle upper molar. The same characters and larger
size distinguish it from those of vallicola and californicus, and the wide
incisive foramina with many other characters distinguish it from that
of its nearest neighbor-nevadensis.

Measurements.-Type: Total length, 210; tail vertebra,, 67; hind foot,
25. Average of 6 adults: 203; 65; 25.1. Skull (of type) : Basal length,
31; nasals, 10; zygomatic breadth, 19; mastoid breadth, 13.6; alveolar
length of upper molar series, 8.7.
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MICROTUS OPERARIUS.

General remarks.--Microtus scirpensis stands nearest to X. edax, and,
except for the more completely developed posterior loop of middle
upper molar, fits into the californicus group. Among 14 specimens the
loop is closed in 7 and open in 7, while arrong 43 specimens of edax it
is closed in 2, open in 32, and absent in 9, and among 100 specimens of
californicus it is closed in 3, o pen in 20, and absent in 77. Although
resembling pennsylranicus in the fifth loop, in other characters it does
not approach that group or any of its forms. In range it comes nearer
to vallicola than to edax or californicus, but from rallicola it differs in
the same way as from californicus.

Specimens examined.-Total number, 14, from the type locality.

MICROTUS OPERARIUS (Nelson). Tundra Vole.

Arvicola operarius Nelson, Proc. Biol. Soc. Wash., VIII, 139, Dec. 28, 1893.

Type locality.-St. Michael, Alaska.
Geographic distribution.-Darrel grounds from Bristol Bay, St.

Michael, and Kowak River, Alaska, east to Anderson River.
Habitat.-Mossy tundras.
General characters.-Size small; tail short, densely haired; ears small

and wholly concealed in long winter fur; 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 buffy or
creamy white; tai. soiled whitish below and on sides, a partly con-
cealed blackish dorsal line; feet gray; heels tinged with dusky. Sum-
merpelage: Darker yellowish above, more buffy below.

Cranial characters.-Skull rather slender and narrow, angular and
well ridged in adults;. nasals slender, ending even with arm of pre-
maxill:.; bullet small and narrow; palate low; incisive foramina short,
constricted posteriorly; incisors projecting well in
front of nasals; molars very light; m2 with 4 closed
sections; m3 with 3 closed triangles, 3 outer and 3
inner salient angles and terminal loop; ml with 4
closed triangles, 3 outer and 5 inner salient angles,
and fifth triangle open and confluent with short FIG. 4.-Molarenamelpat-

terminal loop, as in M. ratticeps of Europe. tern of Microtus opera-

.easurements.-Type (immature, measured in riuc (X 5).

dry skin): Total length, 110; tail vertebra, 28; hind foot, 18. Aver-
age of 10 adult topotypes, 168; 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. Skull (of adult S , No. 9899):
27; 8; 16; 12.3; 6.3.

General remarks.-Mr. E. W. Nelson found these voles abundant along
the coast tundras of Bering Sea from Cape Vancouver north to Bering
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Strait, and on Nelson, St. Michael, and Stewart islands.' Mr. W. H.
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, 81, from the following localities:

Alaska: St. Michael, 65; Kowak River, 1; Kagiktowik, 1; Bristol Bay, 1;
Fort Yukon, 8; Circle, 1; 40 miles above Circle, 2; International boundary
on Yukon, 1; Yukon River (200 miles southwest of Fort Yukon), 1.

MICROTUS MACEARLANI Merriam. Macfarlane Vole.

Microtus macfarlani Merriam, Proc. Wash. Acad. Sci., II, 24, March 14, 1900.

Type locality.-Fort Anderson, Anderson River, North west Terri-
tory.

Geographic distribution.-Tundra region of Arctic America, east of
the Mackenzie River.

General characters.--Similar to operarius in external characters, but
with shorter tail, shorter, wider skull and more 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.

Cranial characters.-Compared with operarius: Skull short and wide;
nasals shorter; incisors more projecting; bullo 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 vertebr-, 29; hind foot,
18.5; topotype (No. 9144): tail, 27; hind foot, 19. Skull (of type): Basal
length, 26; nasals, 7; zygomatic breadth, 15.5; mastoid breadth, 12.5;
alveolar length of upper molar series, 6.

General remarks.--Material is so scanty from the Arctic regions that
little is known of the range of this form, whether it meets and grades
into operarius or yakutatensis, or whether it has a restricted and isolated
range.

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

Northwest Territory: Fort Anderson, 4; Mackenzie River, 11; 'Arctic
Coast,' 3.

MICROTUS YAKUTATENSIS Merriam. Yakutat Vole.

Microtus yakutatensis Merriam, Proc. Wash. Acad. Sci., II, 22. March 14, 1900.

Type locality.,Yakutat Bay (north shore), Alaska.
Geographic distribution.-Mainland of Alaska from Glacier Bay to

Prince William Sound.

'Proc. Biol. Soc. Wash., VIII, 140,1893.
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MICROTUS KADIACENSIS.

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; bullh
medium, rounded; interparietal large, shield-shaped.

Color.-Sunmmer pelage: Upperparts dusky gray, with a trace of
brownish, darker dorsally; belly washed with soiled white or pale
bufty; 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 black 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 bullh, heavier dentition; from that of unalascensis in
smaller size, larger interparietal, slenderer nasals, smaller bullh,
shorter pterygoids. Molar pattern as in operarius. Skulls of adult
females conspicuously smoother and less ridged than in males.

Measurements.-Average of 10 adults (5 males and 5 females) from
type locality: Total length, 161; tail vertebrwe, 37; hind foot, 20.6.
Skull (of type, d ad., No. 98005): Basal length, 28; nasals, 8; zygomatic
breadth, 16; mastoid breadth, 13; alveolar length of upper molar
series, 7.

General remarks.-This mainland form is readily distinguished from
any of the island 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
uninterrupted range to the north it may grade into operarius, but at
present there is no intermediate material to show whether it does or not.

Specinens examined.-Total number, 47, from the following localities:

Alaska: Yukutat, 29; Glacier Bay, 17; Prince William Sound, 1.

MICROTUS KADIACENSIS Merriam. Kadiak Vole.

Microtus kadiacensis Merriam, Proc. Biol. Soc. Wash., XI, 222, Jnly 15, 1897.

Type locality.-Kadiak Island, Alaska.
Geographic distribution.-Known only from the type locality.
General characters.-Size about that of sitkensis; belly white; ears

very small; bullao small and narrow; basioccipital short and wide.
Color.-Summerpelage: 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 bullet small
and laterally compressed; basioccipital short and wide; palate low,
with sloping median ridge, lateral pits deeper, and incisive foramina
wider than in sitkensis; nasals short, not reaching posterior tips of pre-
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maxillh; incisors projecting; molars small; m3 with 3 closed triangles
and elliptical terminal loop, making 3 inner and 3 outer salient angles,
as in operarius.

Measurements.--Average of five adult males: Total length, 188; tail

vertebra,, 50; hind foot, 21. Skull (of topotype, & ad. No. 97969,): Basal
length, 28; nasals, 8; zygomatic breadth, 16.5; mastoid breadth, 13.2;

alveolar length of upper molar series, 6.4.
Remarks.-This insular species belongs to the operarius group, but

differs from operarius in larger size, smaller bullw, and transversely
longer and narrower interparietal.

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

MICROTUS UNALASCENSIS Merriam. Unalaska Vole.

Microtus unalascensis Merriam, Proc. Biol. Soc. Wash., XI, 222, July 15, 1897.

Type locality.-Unalaska, Alaska.
Geographic distribution-Island of Unalaska.
General characters.-Larger and more robust than operarius; belly

white; feet light gray; skull well arched and heavily ridged; bulhe
large and well rounded.

Color.-Upperparts dull yellowish brown, darkest on head and rump;
end of nose whitish; belly white or slightly soiled 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; bulh medium, much larger
than in operarius or kadiacensis; basioccipital narrowly constricted
between bullb; dentition actually and relatively heavier than in opera-
rius; molar pattern the same; m3 with 3 closed triangles and an inner

salient angle confluent with rounded posterior loop; ml with 4 closed
triangles, the fifth triangle confluent with shortened anterior loop.

Measurements.-Type, 9 im.: Total length, 122; tail vertebrae, 28;
hind foot, 19. Adult a 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 upper molars, 7.

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

MICROTUS UNALASCENSIS POPOFENSIS Merriam. Popof Island Vole.

Microtus unalascensis popofensis Merriam, Proc. Wash. Acad. Sci., II, 22, March 14,
1900.

Type locality.-Popof Island, Shumagin group, Alaska.
Geographic distribution.-Known only from Popof Island.
General characters.-Similar to kadiacensis, but slightly larger, with

larger feet, relatively shorter and sharply bicolor tail. Skull less ridged,
with larger bullh and heavier molars. In size and proportions more
nearly agreeing with unalascensis, from which it differs in wholly dusky
nose, less ridged skull, smaller audital bullao and deeper prezygomatic
notch.

[No. 17.



MICROTUS SITKENSIS.

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 bicolor, whitish below,
dusky or black above; feet silvery gray, with black soles and dusky
heels.

Cranial characters.-Skull rather long and narrow; frontals not
ridged in adults; prezygomatic notch deep; audital bulhu medium,
not narrowly constricted as in kadiacensis, nor large and rounded as
in unalascensis; palate with posterior point projecting into pterygoid
fossa; incisive foramina short and wide; molar pattern as in operarius
except in m3, which has normally 4 inner and 3 or 4 outer salient

angles; mnl has 4 closed and 1 open triangle as in operarius.
Measurements.-Average of 3 topotypes: Total length, 165; tail ver-

tebrae, 38; hind foot,,22.4. An adult 9 , No. 97959: 188; 43; 22. Skull
(of type, No. 97956, d ad.): Basal length, 29.4; nasals, 8.5; zygomatic
breadth,17.5; mastoid breadth, 13.5; alveolar 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 cranial characters. The three are evidently 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 sitkensis Merriam, Proc. Biol. Soc. Wash., XI, 221, July 15, 1897.

Type locality.-Sitka, Alaska.
Geographic distribution.-Known only from Baranof Island, Alaska.
General characters.-Size medium, 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 blackish; feet silvery plumbeous; heels and soles
black; tail sharply bicolor, black above, pale buff below.

Cranial characters.-Skull long and flat, with no trace of superciliary
ridges, wide interorbitally; tip of nasals reaching back of premaxila2;
interparietal narrow, subtriangular; bullet medium and globose;, pal-
ate long and flattened, lateral bridges low, lateral. pits shallow; incisive
foramina short and narrow; incisors projecting well beyond nasals;
dentition slightly more intricate than in operarius; ml has 4 or 5
closed triangles and a rounded terminal loop with a sharp inner salient
angle; m3 has 3 closed triangles and 4 inner and 4 outer salient

angles.
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Measurements.-Type, d ad.: Total length, 155; tail vertebra, 42;

hind foot, 23. Adult Y topoty pe: 190; 45; 22. Skull: Basal length,
25.5; nasals, 7; zygomatic breadth, 14.2; 'mastoid breadth, 11.3; alve-

olar length of upper molar series, 6. Skull (of topotype, Y ad.) : 30;
8; 17.7; 14; 7.

kemnarks.-Microtus sitkeusis belongs to a well-marked group of the
subgenus ificrotus with the imolar pattern of IL ratticeps of Europe,

although in sitkensis m1 is usually closed up, making 5 triangles
instead of 4.

Specimens e.xamined.-Total number, 2, from the type locality.

MICUOTUS INNUITUS Merriam. Innuit Vole.

-Microtus innuitus Merriam, Proc. Wash. Acad. Sci., II, 21, Mlarch 11, 1900.

Type locality.-St. Lawrence Island, Bering Sea, Alaska.
Geographic distribution.-Known only from St. Lawrence Island.
General characters.-Size large; tail of medium length, sharply

bicolor; skull wide and low, with projecting incisors; dentition mainly

as in the operarius group.
Cranial characters.-Skull ridged and angular, not much arched;

braincase short and wide; nasals short and emieate, falling consider-
ably back of base of incisors; interparietal small, semicircular; bull
large, somewhat flattened <mnd angular; pterygoids short; interptery-
goid fossa very narrow; dentition heavy, incisors conspicuously pro-

jecting; molars with sharply constricted enamel folds; in with only 4
closed triangles, m3 with three closed triangles, a short posterior loop,
and long posterior inner salient angle.

Measurements.-Tail vertebrae, 44; liind foot, 23. Skull (of type):
Basal length,32.5; nasals, 9; zygomatic breadth, 19.5; mastoid breadth,
15.3; alveolar length of upper molar series, 7.2.

General remarks.-The specimens from St. Lawrence Island were
taken from regurgitated pellets of owls and jaegers, and consist of
skulls, feet, tails, and imperfect skeletons. The animals are abundant.
M\any were seen running inn the grass by members of the Harriman
party who landed for a short time on the island. The species of
Microtus coming geographically nearest to St. Lawrence Island is
tshnktshorum miller, from Plover Bay, on the Siberian coast, a tiny spe-
cies bearing little resemblance to the present one.

Speciinens ex(mrined.-Ten lmore or less imperfect skulls, besides feet,
tails, and parts of skeletons, from the type locality.

MICROTI'S A BBREVIATUS- Miller. 11al Island Vole.

3Jicrotus abbreriatus Miller, Proc. Biol. Soc. Wash., XIII, 13, Jan. 31, 1899.
Type locality.-llall Island, Ilering Sea, Alaska.
Geographic distribution.--Known only from Hall Island.
General characters.-Size rather large; tail very short, and densely

haired; ears concealed in long fur; feet large and stout, measuring
about 23.
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Color.-July pelage: -pperparts dark buff or yellowish brown, bright-

est over ears, face, and rump; belly creamy white or pale buff; tail
sharply bicolor, a narrow line of dark brownish above, creamy below;
feet soiled white. Younq (half.growN specimens): Duller and darker.

Cranial characters.-Skull similar to that of s(nalas(e'Csis in size and
general appearance, but more heavily ridged, with deeper prezygomatic
notches, larger, more quadrangular interparietal, shallower lateral
pits of palate; slightly smaller and especially narrower audital bulhe;
rather lighter dentition, with different molar pattern. 1111 and m2 with

base of posterior triangles broadly open; m3 shortened, with but 2

closed triangles, 3 outer, and 4 inner salient
angles, the third triangle opening into short pos-

terior loop; ml with 5 completely closed triangles,
and a well developed anterior trefoil, 4 outer, and
5 inner sharp, salient angles back of terminal
loop. From the St. Matthew Island subspecies

FIG. 5.-Molar enamel pat-

fisheri, it differs in molar pattern as Irom unalas- tern of iroh abbrevi-

censis, and also in slenderer skull and rostrum, Os ( ).

slenderer zygomata, and wider interpterygoid fossa.
Measurements.-Average of 4 adult topotypes: Total length, 160;

tail vertebra,, 25.7; hind foot, 23.3. Skull (of No. 97981, 3 ad.): Basal
lemrgtlh, 30.3; nasals, 8.8; zygomatic breadth, 18; mastoid breadth, 14;
alveolar length of upper molar series, 7.

General remarks.-:1licrotus abbreriatls was described from an alco-
holic specimen retaining none of the original colors. On the Harriman
expedition 7 specimens were collected July 14 on Hall Island, and for
the first time the natural appearance of the animal was made known.

In external characters it strongly resembles a lemming on account of
the short tail, long fur, and stout form, but the skull is that of a robust
Microtus. It belongs to the subgenus Microtu-s, and in general char-

mcter comes nearest to the operarius group, from wvhich it is excluded,
however, by its unique molar pattern-m3 having but 2 closed tri-
angles, while ml has 5.

Npecimens examined.-Total member, 8, from the type locality.

MICROTUS ABBREVIATUS FISIIERI Merriam. St. atthew Islatd Vole.

Microtts abbreviatms fishri Merriam, Proe. Wash. \cad. Sci., II, 23, March 14, 1900.

Type locality.-St. Matthew Island, Bering Sea, Alaska.
Geographic distribution.-Known only from St. lIatthew Island.
General characters.-Similar to abbreriat8s, but slightly larger and

darker; rostrum longer and heavier; nasals anteriorly expanded aid
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 clear buff; tail buff, with concealed dusky line above;
feet pale buffy. Young (half-grown specimens): Duller and darker.
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Cranial characters.-Skull larger than in abbreviates, with relatively
narrower braincase; rostrum longer and heavier on account of the
longer, anteriorly spreading nasals; posterior tip of nasals distinctly
notched; dentition slightly heavier than in abbreviates, 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 vertebra, 27; hind foot, 22.7.
One adult d : 178; 32; 24. Skull (No. 97976, d 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
abbreviates, from which it differs in well-marked subspecific characters.
The external differences are less marked than the cranial, as a natural
result of the very similar conditions on the neighboring islands occu-
pied by the two forms. Hall Island, the home of abbreviates, is sepa-
rated from St. Matthew Island, the home of fsheri, by about 4 miles of
deep sea. -

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

MICROTUS TOWNSENDI (Bachman). Townsend Vole.

Arvicola towunseudi Bachman, .Journ. Acad. Nat. Sci. Phila., VIII, 60, Pl. I, 1839.
Arcicola occidentalis Peale, U. S. Expl. Expd., Maminalogy, 45, 1848. (Puget Sound.)

Type locality.-Lower Columbia 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 harsh; ears conspicuous

above fur; color dark brownish; a pair of conspicuous glands on hips
in adult males.

Color.-Summer pelage: Back vandyke brown, much darkened with
long black hairs; sides dark buffy gray; belly grayish or dusky; tail
blackish, scarcely lighter below; feet plumbeous 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 characters.-Skull long and not much arched; angular and
heavily ridged in old age; superciliary ridges conspicuous; incisive
foramina long and narrow, constricted posteriorly; lateral pits of palate
deep; bulhe 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; ml with 5 closed triangles, 5 inner and 4 outer
salient angles. The long, narrow incisive foramina distinguish the
skull most readily from that of californicus.

Lim.17.



MICROTUS TETRAMERUS.

Measurements.-Adult male from Oregon City, Oreg.: Total length,
226; tail vertebrae, 66; hind foot, 26. Average of 10 adults, 5 s and 5 9,
from Avon, Wash.: 193; 64; 2..4. Skull (No. 56907, from Oregon City,
Oreg.): Basal length, 29.2; nasals, 8.4; zygo-
matic breadth, 17.1; mastoid breadth, 13.5;
alveolar length of upper molar series, 7.5.

General remarks.-Microtus townsendi has
no close affinities with any species except
tetramerus of Vancouver Island. Except for
the conspicuous hip glands, it copies nearest FiG. 6 -Molar enamel pattern of

to the longicaudus and mordax group in com- Microtus townsendi (X 5).

bination of general characters. Almost no variation is shown through-
out its rather limited range, and there are no characters by which to

recognize occidentalis even as a subspecies.
Specimens examined.--Total number, 74, from the following localities:

Oregon: Oregon City, 1; Aumsville, 2; Yaquina Bay, 5; Newport, 6; Shel-

burn, 1 (im); Salem, 1.
Washington: Tenino, 2; Steilacoom, 3; Roy, 2; Kent, 1; Lake Washington,

Seattle (south end), 3; Avon, 25; Mount Vernon, 4; Sauk, 1.

British Columbia: Port Moody, 16; Chilliwack, 1.

MICROTUS TETRAMERUS (Rhoads). Vancouver Vole.

Arricola (Tetramerodon) tetramerus Rhoads, Proc. Acad. Nat. Sdi. Phila., Oct., 1894,
283.

Type locality.-Beacon Hill Park, Victoria, British Columbia.
Geographic distribution.-Southern end of Vancouver Island.
General characters.--Like townsendi, but slightly smaller, with slen-

derer feet and tail and narrower, slenderer skull.
Color.--Indistinguishable from that of townsendi, 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

smaller but with the same enamel pattern.
31easurements.--Average of 6 adult males from Goldstream (near

Victoria), Vancouver Island: Total length, 177; tail vertebra, 54.3;

hind foot, 22. The largest of a series of 14: 190; 60; 23. Skull (No.
91901, d ad.): Basal length, 27.3; nasals, 7.8; zygomatic breadth, 16;

mastoid breadth, 12.4; alveolar length of upper molar series. 6,7.
General renarks.-The marked difference in size, together with slight

cranial characters, separates this insular form as an easily recognizable
species. Specimens of townsendi from the nearest localities on the
mainland, Port Moody, British Columbia, and Avon, Wash., show no
tendency toward tetramerus. 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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MICROTUS LONGICAUDUS (Merriam). Long-tailed Vole.

Arricola (Mynomes) longicaudus Merriam, Am. Nat., XXIr, 934-935, Oct., 1888.

Type locality.-Custer, S. Dak. (in the Black Hills at an altitude of
about 5,500 feet).

Geographic distribution.-Boreal cap of the Black Hills and down
some of the cold streams well into the Transition zone.

Habitat.-Banks of cold streams and in mountain meadows.
General characters.-Size of body about equal to that of Microtus

pennsylvanicus; tail much longer; ears larger; colors grayer; skull
flatter; braincase wider.

Color.-Surnmer pelage: Upperparts dull bister, darkened with nu-
merous black-tipped hairs, becoming grayish on the sides and shading
into dull, buffy gray on belly; feet plumbeous; tail dimly bicolor, black-
ish above, soiled whitish below. Winter pelage (old and faded in a June
specimen from Sundance, Wyo.): Upperparts grayish bister, mixed
with blackish-tipped hairs, shading gradually into slightly paler sides
and dull whitish belly; tail distinctly bicolor; feet soiled whitish.

Cranial characters.-Skull long and not much arched; rostrum long;
nasals reaching to anterior plane of incisors; bull, large and rounded;
molar pattern similar to that of pennsylvanicus, except for absence of
posterior loop in middle upper molar; in13 with 3 closed triangles, 3
outer and 4 inner salient angles; ml with anterior loop, 5 closed tri-
angles, 4 outer and 5 inner salient angles. From mordax it differs in
slightly shorter, heavier rostrum and wider nasals; narrower interptery-
goid fossa; wider expansion of jugal; shorter and wider condyloid
ramus of mandible.

Measurements.-Type, 9 ad.: Total length, 185; tail vertebra, 65;
hind foot, 21. Topotype, 9 ad.: 181; 61; 22. Skull (of type): Basal
length, 25; nasals, 7.8; zygomatic breadth, 15.2; mastoid breadth, 11.6;
alveolar length of upper molar series, 6.3.

General remarks.-Microtus longicaudus stands as one of the few out-
lying and isolated forms, though the first-described species of its widely
distributed group. Its nearest neighbor is ilL. mordax of the Bighorn
Mountains, Wyoming, between which range and the Black Hills neither
species is known to occur.

Specimens examined.-Total number, 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.

Arricola (Mynomes) mordax Merriam, North American Fauna No. 5, 61, July 30, 1891.
Microtuts vellerosus Allen,' Bal. Am. Mus. Nat. Hist., XII, 7, March, 1899. (Liard

River, Northwest Territory.)
Microtus cat tus Allen,' Bul. Am. Mus. Nat. Hist., XII, 7, March, 1899. (Hell Gate,

Liard River, Northwest Territory.)

I The types of Microtus rellerosus and 3,. cactus, kindly loaned me for comparison
by Dr. Allen, agree in every character with specimens in corresponding pelage of
M. mordax from its type locality. The type of vellerosus, collected May 4, shows the
dark brownish-gray back of imperfect summer pelage, while the type of cactus, col-
lected November 29, shows the light gray pelage of early winter.



MICROTUS MORDAX.

Type locality.-Saw tooth (or Alturas) Lake, east foot of the Sawtooth
Mountains, Idaho.

Geographic distribution.-Rocky Mountains and outlying ranges from
latitude 600 to northern Nvw Mexico, and south in the Cascades and
Sierra Nevada as far as Kaweah and Kern rivers, California. In the
Cascades mainly confined to the east slope, but extending west to
the Siskiyous, in southern Oregon, and Salmon and Trinity mountains,
in northern California. Found in most of the isolated ranges of east-
ern Oregon and northern and central Nevada. Common in Canadian
and Hudsonian zones.

Habitat.-Marshes and wet woods, but more especially the banks of
cold mountain streams, down which it often extends into the Transition
zone.

General characters.-Size medium; tail long; ears large; feet small;
no conspicuous side or hip glands in males. Very similar to longicaudus.

Color.-Summer pelage: Back grayish bister; sides olive gray; belly
washed with whitish; nose dusky; feet plumbeous; 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; belly heavily washed
with pure white; tail sharply bicolor; feet whitish. Young: Darker,
less sharply marked than the adults; feet and tail dusky.

Cranial characters.-Skull light and slender, similar to that of longi-
caudus, but with slightly longer, slenderer rostrum and nasals; slen-
derer zygomata, and longer condylar ramus of
mandible; dentition essentially the same; m2
with 4 closed sections, the posterior open; m3

with anterior crescent, 3 closed triangles, and pos-
terior loop with 2 inner salient angles; ml with 5
closed triangles, 5 inner and 4 outer salient angles Fio7.r r enamel Pat-

back of anterior loop; second and third lower x5.
molars each with 3 outer and 3 inner salient angles.

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

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

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

Idaho: Sawtooth Lake, 35; Lemhi, 4; Lost River Mountains, 2; Salmon
River Mountains, 1; Three Creek, 1; Preuss Mountains, 1; Montpelier
Creek, 3; Kingston, 1; Osborn, 1; Mullan, 10; Cceur d'Alene, 7; Craig
Mountains, 1; Seven Devils Mountains, 3; Priest Lake (east side), 2.

Utah: Laketown, 6; Park City, 1; Barclay, 3; near Barclay, 4.
18392-No. 17 4
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Colorado: Estes Park, 2; Ward, 4; Gold Hill, 2; Longs Peak, 10; Canyon
City, 1; Lake City, 2; Silverton, 5; Fort Garland, 12.

New Mexico: Chama, 1; Martinez, 1; Agua do Lobo, 1 (no skull).
Wyoming: Bridger Pass, 14; Bighorn Mountains, 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 Mountains, 8; Fort Custer, 2; Big Snowy
Mountains, 2; Jefferson River, 1; Blackfoot, 1; St. Marys Lake, 3; Java, 4;

Summit, 5; Flathead Lake, 8; Tobacco Plains, 2; Horse Plains, 3; Upper
Stillwater Lake, 6; Prospect Creek, 11; Thompson Falls, 2; Silver, 4.

Nevada: Reese River, 18; Arc Dome, 15; Indian Creek, 1; Shoshone Mountains,
north of Cloverdale, 5; Pine Forest Range, 3; Granite Creek,8; Mountain
City, 15; Bull Run Mountains, 1; White Mountains, 6; Ruby Mountains,
14; Monitor Mountains, 2.

California: Near Mount Whitney, 31; Olancha Peak, 1; Mulkey Meadows (near
Olancha Peak), 1; Soda Springs (on North Fork of Kern River), 1; Mineral
King (on East Fork Kaweah River), 19; Upper San Joaquin River, 2; Lone
Pine, 2; Bishop Creek, 2; Queen Station, 1; Sequoia National 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; Emerald
Bay, 5; Goose Lake, 2; Warner Creek, 1; Lassen Creek, 2; Lassen Peak, 19;
Etna, 1; Trinity Mountains, 4; Canyon Creek, 16; Plumas County (20 miles
southwest of Quincy), 2; Mount Shasta, 59; Sisson, 15; Goose Nest Moun-
tain, 1; Bear Creek (Shasta County), 1.

Oregon: Siskiyou, 6; Fort Klamath, 18; Crater Lake, 5; Diamond Lake, 5;
Sink Creek (east of Mount Thielson), 1; Upper Des Chutes River, Little
Meadows (near head of Des Chutes River), 2; Farewell Bend (Des Chutes
River, 30 miles southwest Prineville), 2; Swan Lake Valley, 2; herd of
Drews Creek, 1; Warner Mountains, 3; Steen Mountains, 6; Summit (east

of Malheur Lake), 1; 10 miles north of Harney, 9; Maury Mountains, 5;
Wallowa Mountains, 3; Lone Rock, 1.

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

British Columbia: Mount Richter, 2; Nelson, 1; Sicamous, 5; Hope, 2; Shus-
wap, 1. Glacier, 3; Okanagan, 2; Bennett City, 6.

Alberta: Henry House, 19; 15 miles south of Henry House, 4; south of Smoky
River, 3; Banff, 1.

Northwest Territory: Liard River, 2; Rink Rapids (upper 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.

Microtws macrurus Merriam, Proc. Acad. Nat. Sci. Phila., Aug., 1898, 353.

Type locality.--Lake Cushman, Olympic Mountains, Washington.
Geographic distribution.--(The typical form) Olympic Mountains.

(With slight variation) along the coast strip of British Columbia miiid
Alaska north to Yakutat.

Habitat.-Marshes and borders of cold streams.
General characters.-Like mordax, but considerably larger, with con

spicuously larger hind foot and darker coloration.
Color.--Surmmer pelage: Upperparts dark bister, shaded with numer-

ous black hairs, becoming sooty gray in some specimens; sides slightly
paler; belly washed with dull buffy or whitish; feet plumbeous; tail
distinctly bicolor, blackish or brownish above, soiled whitish below,



MICROTUS ANGUSTICEPS.

usually white-tipped. (Winter pelage unknown.) Young: Darker than
adult, with blackish feet and tail.

Cranial characters.-Skull averaging much larger than mordax, with
wider interorbital region, heavier rostrum, smaller audital bullw, and
heavier dentition; molars especially wider; lower jaw conspicuously
more massive, with wide, heavy molars.

Measurements.-Type: Total length, 220; tail vertebra, 88; hind foot,
24. Average of five specimens from three localities in the Olympic
Mountains: 204; 80; 24.3. Skull (of type, No. 66151, 8 ad.): Basal
length, 27.7; nasals, 8.2; zygomatic breadth, 16; mastoid breadth, 12.5;
alveolar length of upper molar series, 7.

General remarks.-Microtus macrurus is the most conspicuously
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 townsendi, 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. 500), and extends northward along the coast to Yakutat,

Alaska, becoming slightly smaller and less markedly different from true
mordax.

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

Washington: Lake Cushman, 7; head of Skokomish River, 1; head of
Soleduc River, 1; Quiueault Lake, 4; Granville, 1.

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

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

MICROTUS ANGUSTICEPS Bailey. Coast Vole.

Microtus angusticeps Bailey, Proc. Biol. Soc. Wash., XII, 86, April 30, 1899.

Type locality.-=Crescent City, California.
Geographic distribution.-Coast region of northwestern California and

southwestern Oregon.
Habitat.-Damp pastures in the Sitka spruce belt.
General characters.-Smaller and darker colored than typical mordax,

with very narrow, slender skull and small audital bullet.
Color.-Sunmer pelage: Upperparts dark bister, lined with black

hairs, darkest on face and nose; sides paler; belly washed with creamy
white; feet plumbeous gray; tail distinctly bicolor, blackish above, soiled
white below.

Cranial characters.-Skull snall and very narrow, distinctly ridged in
adults; nasals projecting in front of incisors; incisive foramina ahort;
audital bull very small and constricted; coronoid notch of mandible
narrow; incisors slender; molars small, with narrow, sharp angles;
enamel pattern as ini mordax.
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Measurements.-Type, & ad.: Total length, 170; tail vertebroe,56; hind
foot, 22. An adult 9 topotype: 170; 55; 22. Skull (of type): Basal
length, 23.4; nasals, 7.6; zygomatic breadth, 13.5; mastoid breadth,
10.8; alveolar length of upper molar series, 6.

General remarks.-Externally this species is not very different from
true mordax, but the skull shows such marked characters as to warrant
full specific rank.

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

California: Crescent City, 31; Arcata (Humboldt Bay), 13.
Oregon: Gold Beach, 1.

MICROTUS ALTICOLUS (Merriam). Mountain Vole.

Arvicola (Mynomes) alticolus Merriam, North American Fauna No. 3, 67-69, Pl. V;
figs. 1 and 2; Pl. VI, figs. 1, 2, 3, and 4; Sept, 11, 1890.

Type locality.-San Francisco Mountain, Arizoina (Little Spring,
on northwest side of mountain, altitude 8,200 feet).

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

Habitat.-Vicinity of springs and cold streams on the slopes of the
mountain.

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

Color.-Summer pelage: Upperparts uniform sepia or dull bister.
darkened with blackish-tippud hairs; sides scarcely lighter; belly pale
bully or -whitish; feet dull grayish or dirty whitish; tail not sharply
bicolor, blackish above, grayish below. Young: Similar to adults, but
with woolly fur and long, scattered, black-tipped hairs. ( Winter pelage
unknown.)

Cranial characters.-Skull similar to that of mordax, but readily dis-
tinguished from it and those of all other forms of the group by truncate
end of anterior arm of frontal. Other characters are, deeper lateral pits
of the palate; wider interpterygoid fossa; slightly longer, more open,
incisive foramina. Dentition similar to that of longicaiudus and mordax.

Jleasure'ments.-Type, 9 ad.: Total length, 170; tail vertebra, 56;
hind foot, 20. Average of 5 adults from type locality: 178; 56; 20.
Skull: Basal length, 25; nasals, 7.5; zygomatic breadth, 14.8; mastoid
breadth, 12.3; alveolar length of upper molar series, 6.5.

General remarks.- .licrotus alticolus, with its subspecies leucophkwus,
is the most isolated form in the longicaudus group. Its geographically
nearest neighbor and probably nearest relative is mordax, in the monn-
taiins of Colorado and northern New Mexico.

Specimens examined.-Total number, 13, from the type locality. One
immature specimen from Springerville, in the White Mountains, may
be either alticolus or leucophleuis.
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MICROTUS ALTICnLUS LEUJCOPHYETS (Allen). Graham Mountain Vole.

Arvicola leucophwus Allen, Bul. Am. Mus. Nat. Hist., VI, 320-321, Nov. 7, 1894.

Type locality.-Graham Mountains, Arizona.
Geographic distribution.-Known only from the type locality.
General characters.-Similar to alticolus, and of the same proportions,

but slightly larger, color the same, skull wider interorbitally and with
other slight differences.

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

Cranial characters.-Skull wider interorbitally than in mordax or alti-
colus; anterior arm of frontal with triangular instead of truncate point;
incish e foramina wider than in alticolus, slightly constricted posteriorly ;
latera pits of palate wide and shallow; coronoid notch narrow and
sharp. Dentition as in alticolus and mordax.

Measurements.-Type, 9 ad.: Total length, 173; tail vertebra, 50;
hind foot, 22.5. Topotype, 9 ad.: 183; 50; 23. Skull (of type): Basal
length, 26.5; nasals, 8.3; zygomnatic breadth, 15.2; mastoid breadth,
12.3; interorbital width, 4.2; alveolar length of upper molar series, 6.3.

General remarks.- Microtus leucophwus belongs to the longicaudus
group. It is closely related to alticolus, from which size and slight
cranial characters separate it as a fairly well-marked subspecies.

Through the kindness of Dr. J. A. Allen, of the American Museum of
Natural History, I have the type and a topotype of Al. leucophaeus for
comparison with the Biological Survey series of alticolus, mordax, and
longicaudus.

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

MICROTUS MEXICANUS (De Saussure). Mexican Vole.

Arvicola (Hemiotomy) mexicanus De Saussure, Revue et Mag. de Zool., 2e s6r., XIII,
3, Jan., 1861.

Type locality.-Mount Orizaba, Puebla, Mexico.
Geographic distribution.-Eastern Puebla and to the north and west,

grading into its subspecies phwus.
Habitat.-Grassy places in open forests, in upper Austral and Tran-

sition zones.
General characters.-Size rather small; tail short; ears conspicuous;

pelage coarse and lax; colors brownish; skull wide, with short, wide
incisive foramina; m1 normally with 6 inner salient angles.

Color.- Winter pelage: Upperparts grizzled brown, from a mixture of
dull cinnamon and black; sides paler; belly washed with cinnamon or
buffy, or rarely with whitish; sides of nose and ear coverts usually a
brighter shade of cinnamon; feet clear gray; tail dusky above, gray
below. Summer pelage (imperfectly represented): Evidently darker
and less ferruginous. Young: Duller and darker than adult.
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Cranial characters.-Skull rather angular, with wide-spreading zygo-
matic arches, narrow interorbital constriction, and large, well-rounded
audital bullet; 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 Microtius;
upper incisors 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, 5 outer and 6 inner salient angles.'

Measurements.-Average of 10 adults from the type locality (5 & 5 9):
Total length, 138; tail vertebrae, 29; hind foot, 19.35; maximum: 148;
30; 20. Skull (of topotype, No. 54496, -ad.): Basal length, 24.5;
nasals, 7.4; zygomatic breadth, 15.3; mastoid breadth, 11.6; alveolar
length of upper molar series, 6.6.

General remarks.-Microtus mexicanus, phaeus, fulviventer, and mogol-
lonensis form a well-marked and closely united group of small, short-
tailed, brownish voles, distinguished by the arrangement of mammte in
two pairs, a pair of inguinal, and a pair of pectoral; by wide-spreading
zygomatic arches and narrow 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
phus merely show the extremes of differentiation found in one wide-
ranging and somewhat variable form. As only those from the type
localities are really typical, any line separating mexicanus and phkeus 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: Mount Malinche, 1; Huamantla, 2.
Hidalgo: Sierra de Pachuca, 7; Tulancingo, 7; Real del Monte, 10.
Morelos: Huitzilac, 4.
Mexico: Ajusco, 6; Toluca Valley, 20; North slope Volcan de Toluca, 9;

Mount Popocatepetl; 19; Amecameca, 1; Salazar, 19.

MICROTUS MEXICANUS PH US (Merriam). Colima Vole.

Microtus pheus Merriam, Proc. Biol. Soc. Wash., VII, 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 Chihuahua (to the eastward, grading into mexicanus), occu-
pying Boreal and Transition zones.

'This extra number of angles is a weak character depending on the slightly un-
usual development of the anterior trefoil of ml, so that a pair of short points or
angles may in most cases be counted on its inner and outer sides.
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MIChtOTUS FULVIVENTER.

.Habitat.-Grassy parks in open timber.
General characters.-Similar to mexicanus, but slightly larger and a

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 El Salto, Durango, are brighter and
darker ferruginous than topotypes in winter pelage. Young: Dull
brownish.

Cranial characters.-Skull similar to that of mexicanus, 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 (5 a and 5 Y ): Total length, 151; tail
vertebroT, 35; hind foot, 20.5. Skull (topo-
type, a ad., No. 45645): Basal length, 25.2;
nasals, 7.3; zygomatic breadth, 15.5; mastoid
breadth, 12; alveolar length of upper molar
series, 6.08. Fio. 8.-Molar enamel pattern of

General remarks.-Mierotus m. phwus is not Microtus phceus (X 5>.

a strongly or sharply marked form of mexicanus, although apparently
the more widespread form. Ajusco and Salazar specimens might as
well be-referred to it as to mexicanus. A large series from near Guad-
alupe, in southwestern Chihuahua, are indistinguishable from typical
phmus, and those from Miquihuana, western Tamaulipas, are nearer
to phwus than to mexicanus.

Specimens examined.-Total number, 136, from the following localities
in-Mexico:

Jalisco: Sierra Nevada de Colima, 17.
Michoacan: Nahiiatzin, 23.
Queretaro: Pinal de Ainoles, 9.
Tamaulipas: Miquihuana, 20.
Durango: El Salto, 25.
Chihuahua: Sierra Madre near G adalnpe y Calvo, 19; Colonia Garcia, 23.

MICROTUS FULVIVENTER Merriam. Oaxaca Vole.

Iicrotus fulviventer Merriam, Proc. Biol. Soc. Wash., XII, 106, April 30, 1898.

Type locality.-Cerro San Felipe, Oaxaca, Mexico.
Geographic distribution.-Central part of the State of Oaxaca.
Habitat.-Open grassy places and along edges of fields in the Boreal

zone.
General characters.-Slightly larger than mexicanus and of nearly the

same proportions; darker and richer in coloration; ears conspicuous
above fur; tail a little more than one and a half times the length of
hind foot.

Color.-Summer pelage: Upperparts umber brown, darkened by black
hairs; 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 March specimens): Less deeply colored. Young:
Dull sooty, with scarcely a trace of fulvous.

Cranial characters.-Skull similar to that of mexicanus, but with
smaller bullh, longer incisive foramina; sharper posterior point of

frontals; molars slightly heavier, enamel pattern ilnost the same: mil
has a more rounded anterior loop.

Measurements.-Average of 10 adult topotypes (5 d and 5 9 ): Total
length,152; tail vertebra, 35; hind foot, 20.5. Type ( 8 1d.): 154; 38;20.
Skull (of type): Basal length, 25.4; nasals, 7.4; zygomatic breadth, 15.5;
mastoid breadth, 12.4; alveolar length of upper molar series, 6.5.

General remarks.-i. fulviventer belongs to the mexicanus group, but
is sharply separated in its distinguishing characters as well as in geo.
graphic range. But little variation is shown throughout its range
and although specimens from the mountains near Ozolotepec show
differences, these are slight and unimportant.

Specimens examined.-Total number, 126, from the following localities
in Mexico:

Oaxaca: Cerro San Felipe, 32; Reyes, 23; 15 miles west of Oaxaca, 20;
Mount Zempoaltepec, 28; near Cajones, 5; Guajamaloya, 1 (im.); mountains
near Ozolotepec, 9; Totontepec, 8.

MICROTUS MOGOLLONENSIS (Mearns). Mogollon Mountain Vole.

Arvicola mogollonensis Mearns, Bul. Am. Mus. Nat. list., II, No. 4, 283-284, Feb., 1890.

Type locality.-Baker Buttes, Mogollon Mountains, Arizona.
Geographic distribution.-Plateau country of central Arizona.
Habitat.-Dry grassy parks among the yellow pines of the Transition

zone.
General characters.-Size small; tail and feet short; color dull rusty

brown; fur long and soft; ears not concealed; skull short, wide, and
angular; lateral pits of palate very deep; an inner projecting point at
base of posterior triangle of middle upper molar.

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

Cranial characters.-Skull short and well arched, with wide-spreading
zygoinata and sharply constricted interorbital region ; zygomatic shie d
broad and flat; interparietal small and narrow; nasals notched pos-
teriorly, falling considerably short of terminus of premaxille; bull:
full and rounded; incisive foramina short, wide, and open; incisors
wider than innanus and bent more abruptly downward; molar pattern
as in mexicanits, except in m2, which has an inner point at base of pos

terror triangle, and in ml, which has 5 closed triangles and only 5
inner and 4 outer salient angles and an abbreviated terminal loop.
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MICROTUS XANTIIOGNATHUS.

Measurements.-A verage of 10 adults from San Francisco Mountain,
Arizona: Total length, 131; tail vertebra, 28.5; hind foot, 18. Skull
(adult & , No. 24563): Basal length, 23.6; nasals, 7; zyg matic breadth,
15.2; mastoid breadth, 12; alveolar length of upper molar series, 6.3.

Remarks.-. mogollonensis is widely separated, both geographically
and specifically, from the other members of its group. Its nearest ally
is phaeus from M exico.

Specimens examined.-Total number, 51; from the following localities:
Arizona: San Francisco Mountain (Little Spring on north side of mountain',

15; Springerville, 35.
New Mexico: Fort Wingate, 1.

MICROTUS XANTHOGNATHUS (Leach). Yellow-cheeked Vole.

Arvicola xanthognatha Leach, Zool. Miscel., I, 60, 1814.

Type locality.-Hudson Bay.
Geographic distribution.-Northwestern Canada and Alaska, from

central Alberta north to the Arctic coast and west to central Alaska.
General characters.-Size large, almost equaling that of richardsoni,

but tail shorter and ears larger; colors dull; nose and ear patch yellow;
skull heavy, ridged, and angular. Side glands as in richardsoni, or a
little farther back on flanks.

Color (March anal May specimens).-Upperparts dark sepia to bister,
heavily lined with coarse black hairs over the back; sides of nose an
ear patch bright rusty yellowish, a tinge of the same around eyes and
on cheeks; belly dusky gray; breast sooty; tail indistinctly bicolor,
blackish above, dusky gray below ; feet sooty.

Cranial characters.-Skull smaller than that of richardsoni and
relatively longer and narrower, with less projecting incisors; inasals
long and narrow; bullh large; incisive foramina long and narrow; de-
tition heavy; molar pattern scarcely dif
ferent from that of townsendi; anterior loop

of m.1 small and triangular; middle sec-

tion of m.3 frequently divided into two
nearly closed triangles.

Measurements.-T wo dry skins from Fort
Resolution, Great Slave Lake, Canada,
adult females, in U. S. Nat. Mus. No. 4504: Fit. 9.-Molar enamel pattern of

Total length, 210; tail vertebra, 50; hind Microtusr anthognatus (X 5).

foot, 27. No. 4502: 218; 45; 25. Skull (No. 4504): Basal length
(approximately), 34.5; nasals, 10.3; zygomatic breadth, 20; mastoid
breadth, 15.7; alveolar length of upper molar series, 8.5.

Remarks.-Microtus xanthognathus shows no close relationship to any
other American species. In the position of side glands it resembles
richardsoni, but in no other characters. It shows a strong superficial
resemblance to chrotorrhinus in color, but the great difference in size
prevents the possibility of one ever being mistaken for the other.
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Specimens examined.-Total number, 44, front the following localities:

Canada: Nelson River, N. W. T., 1; Cache Apocotte (40 miles east of Henry
House, Alberta), 1; Fort Resolution, 22; Great Slave Lake, 1; Fort Rae, 1;
Liard River, 1; La Pierre House, 1; Anderson River, 1; Arctic coast (east
of Fort Anderson), 2.

Alaska: Mouth of Porcupine River, 1; Yukon (200 miles southwest of mouth
of Porcupine), 3; Charlie Creek (Upper Yukon), 9.

MICROTUS CHROTORRHINUS (Miller). Rock Vole.

Arvicola chrotorrhinus Miller, Proc. Boston Soc. Nat. Hist., XXVI, 189-193, pl. 3, 1894.

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

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

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

General characters.-Size and proportions of pennsylvanicus except
slightly smaller hind foot; ears larger; fur lax; conspicuously yellow-
ish about nose, ears and rump; skull comparatively thin-walled and
smooth; dentition unique.

Color.-Summer pelage (July 14): Upperparts bright glossy bister,
lined with black hairs; nose to eyes dull orange rufus; 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 more rusty above.

Cranial characters.-Skull light and smooth, somewhat flattened on
top, superficially resemblingthat of Evotomys; bulhe large and rounded;
incisive foramina short and wide; dentition rather light; incisors 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 deep.

Measurements.-Type: Total length, 165; tail vertebrae, 45; hind foot,
19.4. Average of 4 adult topotypes: 170; 48; 19.6. Skull (of ad. d , No.
2523, Bangs Coll.): Basal length, 25.4; nasals, 7.2; zygomatic breadth,
15; mastoid breadth, 12; alveolar length of upper molar series, 6.4.

Remarks.-Microtus chrotorrhinus shows a marked superficial resem-
blance to M. xanthognathus, but in cranial characters it differs widely
from this and all other American species and is quite unique in the
subgenus llicrotus. In the specimens examined there is no trace of
hip glands, but in two adult males (3845 and 3849) there appear to be
rudiments of side glands on the flanks.

Specimens examined.1-Total number, 8, from the following localities:'
New Hampshire: Mount Washington, 3.
New York: Catskill Mountains, 1.
Quebec: Lake Edward, 4.

1 Type in collection of G. S. Miller, jr.; other specimens in the collection of E. A.
and O. Bangs.

2Mr. Miller records a specimen in the Am. Mus. Nat. Hist. from Trousers Lake, New
Brunswick-Proc. Bost. Soc. Nat. Hist., XXVI, 193, 1894.



SUBGENUS ARVICOLA.

MICROTUS CHROTORRHINUS RAVUS Bangs. Gray Rock Vole.

Microtus chrotorrhinus ravus Bangs, Proc. Biol. Soc. Wash., XII, 187, Nov. 16, 1898.

Type locality.-Black Bay (north shore of Strait of Belle Isle),
Labrador.

Geographic distribution.-Known only from the type locality.
General characters.-Similar to chrotorrhinus, but slightly grayer, and

with noticeably more yellowish on nose and face. Skull slenderer, with
lighter dentition.

Color.-Summer pelage (July specimens): Upperparts grayish bister,
becoming yellowish on rump; whole face from behind ears suffused with
yellowish, brighter on nose; belly thinly washed with white over the
plumbeous; feet buffy gray; tail brownish above, slightly paler below.

Cranial characters.-Sku 1, compared with that of chrotorrhinus,
slightly thinner, lighter, and slenderer throughout; interorbital con-
striction narrower; rostrum longer and narrower; incisive foramina
longer; molar series shorter and narrower; tooth pattern as in chrotor-
rhinus.

Measurements.-Type,1 8 ad.: Total length, 170; tail vertebrae, 50;
hind foot, 22. Average of 4 adult topotypes: 159; 46; 21.25. Skull
(No. 7952, 9 ad.): Basal length, 25; nasals, 7; zygoinatic breadth, 14.3;
mastoid breadth, 11.3; alveolar length of upper molar series, 6.2.

General remarks.-July specimens from the type locality are in full,
long pelage, with a freshness of appearance and brightness of color
quite different from the type of chrotorrhinus of nearly the same date.
There is a question as to whether the real summer pelage is shown.

Specimens examined.-Total number, 5, from the type locality.

Subgenus ARVICOLA 2 Lacdpbde.

Arvicola Lac~pde, Nouv. Tableau Method; Mamm., in Min. de 1'Instit., Paris, III,
495, 1801. Type, Mus terrestris Linnmus (genus).

Arvicola Lataste, Le Naturaliste, II, 349,1883 (subgenus).

Geographic distribution.-(In America) Boreal zone of the Cascades
and Rocky Mountains of Canada and the northern United States.

Subgeneric characters.--(In American species) plantar tubercles, 5;
side glands on flanks of males conspicuous;
a musk-bearing anal gland; mamme, 8; pec-
toral, 2-2; inguinal, 2-2; feet large; tail
long; fur full and long; bullh very small;
incisors projecting far beyond premaxillm;
molars with constricted and tightly closed
sections;; m2 with 4 closed sections; m3 FIG. 10.-Molar enamel pattern of

with 3 closed triangles; ml with 5 closed M'rotus (rvicola) 'acropus (x5).

'The measurements of type and 4 topotypes are from original description. In 3
adult topotypes the hind foot measures uniformly 20 min. in dry skins with toes
straight.

2 For full synonymy of the subgenus Arvicola, see Miller, N. Am. Fauna No. 12,
66, 1896.
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triangles, r inner and 4 outer salient angles; m3 with 3 transverseloops.
(In the European section of the subgenus m3 has but 2 closed triangles,
and m1 but 3.)

MICROTUS RIC HARDSONI (De Kay). Richardson Vole.

Arvicola richardsoni De Kay, Zoology of New York, Mammalia, 21, 1842.

Type locality.-" Near the foot of the Rocky Mountains." (Type col-
lected by Drummond in the vicinity of Jasper House, Alberta.)

Geographic distribution.-The typical 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 characters.-Size very large (probably not exceeded in Amer-
ica except by alleni); tail long; feet large; fur long and heavy: ears
mostly concealed; colors dull; skull large and angular, with protruding
incisors.

Color.-Early winter pelage (October 14 to 18): Upperparts uniformly
grayish sepia, darkened by black-tipped hairs, becoming paler ou the
sides; belly washed with white over the plumbeous under-fir; fret
silvery gray; tail bicolor, dusky above, soiled whitish below.

Cranial characters.-Skull large, with wide-spreading zygomatic
arches, long rostrum, very long and protruding incisors; nasals rather
short and wide, rounded at both ends, not reaching to base of incisors;
andital bulle small for a Microtus, but slightly larger and more rounded
than in either of the subspecies; incisive foramina longer and less
constricted posteriorly; superoccipital smooth without median ridge;
terminal loop of third upper molar normally not recurred.

Measurements.-Young adult, No. 81381, from 25 miles west of Henry
House: Total length, 208; tail vertebrae, 61; hind foot, 28. Skull (of
same): Basal length, 32.5 (over incisors); nasals, 8.3; zygomatic
breadth, 19.9; mastoid breadth, 14.6; alveolar length of upper molar
series, 7.5.

General remarks.-Richard son's specimens, which he referred to
Arvicola riparius, and which were later re-described by De Kay, were
collected by Thomas Drummond in the foothills of the Rocky Moun-
tains, probably west of Jasper House. In October, 1896, J. Alden
Loring collected a series of 8 specimens at points 15 and 25 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 of this series are fully
adult, and but one condition of pelage is shown. By comparing speci-
mens of the same age it becomes evident that the species equals the
larger of its two southern forms, arvicoloides, though in color it
agrees more nearly with the Rocky Mountain form, macropus. A
single specimen from Glacier, British Columbia, is fairly intermediate
between richardsoni and its two southern subspecies.

Specimens examined.-Total number, 8, from west of Henry R ouse,
Alberta, Canada.



MICROTUS RICHARDSONI MACROPUS.

MICROTUS RICHARDSONI MACROPUS (Merriam). Big-looted Vole.
Arvicola 'macropus Merriam, North American Fauna No.5, 59-60, 1891.

Type loeality.-Pahsitneroi Mountains, Idaho (altitude aboltt 9,700
feet).

Geographic distribution.-Boreal zone of the Rocky Mouniains from
the Wasatch north to Canada, of the Wind 1tiver mountains of Wyo-
ming, the Blue Mountains of Oregon, and most of the intermediate
ranges.

General characters.-Similar to richardsoni, but evidently somewhat
smaller; colors the same in October specimens- distinguished by less
projecting incisors and other cranial characters.

Color.-Summer pelage: Upperparts dark sepia, lined with long,
black hairs; slightly paler on sides; belly washed with silvery white;
feet dusky gray; tail distinctly bicolor throughout its length, sooty
above, whitish below. Winter pelage (imperfect in October and May
specimens): Lighter, clearer gray above, black hairs less conspicuous,
more heavily washed with white below. Young: Like adult or slightly
darker, with long, woolly fur and dusky feet and tail; during one stage
of pelage with entirely dusky belly.

Cranial characters.-Skull si milar to that of richardsoni, from which
it differs in less projecting upper incisors, longer nasals with narrower
posterior tips; supraoccipital with a median ridge; bullb smaller, more
compressed and angular: incisive foramina sharply constricted poste-
riorly; third upper molar with terminal loop recurved in about half of
the specimens.

Measurements.-Type, Y ad.: Total length, 220; tail vertebra, 71;
hind foot, 26. Male from type locality (not fully adult): 202; 68; 28.
Skull (of type): Basal length. 31.5; nasals, 9; zygomatic breadth, 19.7;
mastoid breadth, 14.5; alveolar length of upper molar series, 7.5.

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

Specimens examined.--Total number, 113, from the following localities:
Idaho: Pahsimeroi Mountains, 8; Salmon River Mountains, 11; Sawtooth (or

Alturas) Lake, 18; head of Wood River, 2; Summit, Alturas County, 1;
Seven Devils Mountains, 2; head of Crow Creek, Preuss Mountains, 4;
Thompson Pass, 3; Priest Lake, 1.

Utah: Park City, 2.
Wyoming: La Barge Creek, 5; South Pass City, 1; Lake Fork, Wind River

Mountains, 10.
Montana: Beartooth Mountains, 17; Summit, Teton County, 2; St. Marys

Lake, "Teton County,'l
Oregon: Strawberry liut te, 2; Wallowa Mountains, 20.
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MICROTUS RICHARDSONI ARVICOLOIDES (Rhoads). Cascade Water-Vole.

Aulacomys arvicoloides Rhoads, Am. Nat., XXVIII, 182-185, Feb. 11, 1894.
Microtus principalis Rhoads, Am. Nat., XXIX, 940, Oct., 1895. (Mount Baker

Range, British Columbia.)

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

Geographic distribution.-Boreal 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 cranial characters
nearer macropus than richardsoni.

Color.-Summer pelage: Upperparts dark sepia, considerably dark-
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 excess
of black hairs above; belly strongly washed with white; feet and tail
as in summer. Young not different from young macropus.

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

ileasurements.-Average of G adults, 3 males and 3 females, from
Easton, Wash. (near the type locality): Total length, 234; tail ver-
tebra., 81; hind foot, 29.3. Largest specimen of the series: 253; 89; 29.
Skull (No. 41578, a ad., from Easton): Basal length, 36; nasals, 10.8;
zygomatic breadth, 23; mastoid breadth, 16.3; alveolar length of upper
molar series, 8.3.

General remarks.-I have before me a series of 13 specimens, col-
lected at Easton, on the outlet of Lake Keechelus, about 12 miles from
the type locality, and a large number of specimens from the upper
slopes of Mount Rainier, as well as farther north and south in the Cas-
cades. It is safe to assume that these Easton specimens are typical,
especially as there is little variation shown throughout the Cascades
of Washington. As at present known, the ranges of arvicoloides and
macropus are widely separated, but no doubt they meet and coalesce
in richardsoni of the Canadian Rockies.

Specimens examined.-Total number, 101, from the following localities:
Washington: Easton, 13; head of Cascade River, 2; Mount Rainier atid

vicinity, 34; Mount St. Helens, 4; Wenatchee, 1.
Oregon: Mount Hood, 11; Marmot, 1; Mount Jefferson, 2; Detroit, 1; Crater

Lake, 22; Anna Creek, base of Mount Mazama, 10.

Subgenus PITYMYS ' McMurtrie.

Psammornys Le Conte, Ann. Lyceum Nat. Hist. N. Y., III, 132, 1830. Type Psammomys
pinetorrnt Le Conte. (Not Psarnrnornys Cretzschmar, 1828).

Pityrnys McMurtrie, Cuvier's Animal Kingdom, Am. edition, I, 434, 1831. Type
Psammomyslpinetorun Le Conte. (New name for Psammornys Le Conte.)

' For full synonymy of the subgenus Pitymys, see Miller, N. Am. Fauna No. 12, 58,
1896.
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MICROTUS PINETORUM.

Geographic distribution (in America).-Southeastern United States,
mainly in Upper Austral zone, and a small area in the Tropical zone of

southeastern Mexico.
Subgeneric characters.-Plantar tubercles, 5; mam-

mm, 4, two pairs of inguinal; lateral glands on hips
in adult males; ears very small; tail short; fur

short, dense, and glossy. Skull flat and wide, with
quadrate braincase; bullb small; molars narrow;

m3 with 2 closed triangles; mI with 3 closed and 2 Fig. 11 -Molar enamel
pattern of Microtu.

open triangles; mn2 with anterior pair of triangles (Pitymys) pine torun

confluent; m3 with 3 transverse loops. ( >5).

MICROTUS PINETORUM (Le Conte). Pine Vole.

Psamrmomys pinetorum Le Conte, Ann. Lye. Nat. Hist. N. Y., III, 133, Pl. II, 1830
(read Dec. 21;-1829).

Type locality.-Pine forests of Georgia. Probably the old Le Conte
plantation at Riceboro.

Geographic distribution.-Georgia and the Carolinas.
llabitat.-Fields, open woods, and grassy uplands.

General characters.-Size small; ears very small; tail short; fur short
and fine; colors bright.

Color.-Upperparts bright russet brown with a distinct 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 truncate occiput; interparietal wide and normally

somewhat lozenge-shaped; mastoids and bull relatively small; inter-
pterygoid fossa normally V-shaped. Molar series rather short and

crowded; two middle triangles of m3 often confluent; first pair of reen-

trant angles in mi usually not meeting between anterior loop and first
pair of salient angles.

Measurements.-Average of 2 adult females from Georgetown, S. C.:
Total length, 113; tail vertebrae, 18.5; hind foot, 15.5. Skull (No. 1523,
Merriam Coll., a ad., from Frogmore, S. C.): Basal length, 22.3; nasals,
7.3; zygomatic breadth, 15; mastoid breadth, 12.5; alveolar length of
upper molar series, 6.

General remarks.-No definite type locality was given in the original
description 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 vicinity of the old Le Conte plantation, near Riceboro, Ga. Thir-
teen specimens in the Merriam collection, from Beaufort County, S. C.,
about 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 cinnamon brown and small-eared form of
the Atlantic coast region. Northward through the Atlantic States the
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specimens become darker and duller colored without other important
Imodification", except a slight average increase in size. The species
described as scalopsoides from Gong Island, and later as ipella from
Pennsylvania, includes this Northern form and seems worthy-of recog-
nition as a subspecies.

Specimens examined.-Total number, 32, from the following localities:
Georgia: Columbus, 2.
South Carolina: Beaufort County (Beaufort, Frogmore, and St. Helena

Island), 13; Georgetown, 2; Society Hill', 1.
North Carolina: Old Richmond, 1; Raleigh, 11; Tarboro, 2.

MICROTUS PINETORUM SCALOPSOIDES (And. & Bach.). Mole like Vole.

Arcicola scalopo4des- And. & Bach., Proc. Acad. Nat. Sci. Phila., I, 97, 1841.
Arvicola apella Le Conte, Proc. Acad. Nat. Sci. Phila., VI, 405, 1853. Type from

Pennsylvania.
Arvicola kennicoUi Baird, Mamm. N. Am., 547, 1857. Type from Illinois.

Type locality.-Long Island, New York.
Geographic distribution.-Southern New York and westward to Illinois,

southward along the coast, blending into true pinetorum.
Habitat.-Open grassy country, meadows, pastures, and waste places.
General characters.-Larger, darker, and duller than true pinetorum.
Color.-Upperparts dull brownish chestnut, slightly darkened by

dusky-tipped hairs; sides paler; belly lightly Washed with dull bulf
over plumbeous under-fur; feet brownish gray; tail indistinctly bicolor,
sooty above, grayish below.

Cranial characters.-Skull similar to that of pinetorum, but larger,
with heavier molars.

Measurements.--Average of three adults from Lake Grove, Long
Island: Total length, 125; tail vertebra, 20; hind foot, 16.3. Skul
(No. 88732, same locality): Basal length, 23.5; nasals, 7.4; zygomatic
breadth, 16; mastoid breadth, 12.6; alveolar length of upper molar
series, 6.6.

Specimens examined.-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; Sing, 4; Lake George, 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 Church, 4; Dunn Loring, 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 Springs, 6.
Ohio: A specimen in the U. S. Nat. Mus., collheted by Kennicott, is labeled

'Ohio.'
Indiana: Brookville, 2 (approaching auricularis); Terre Haute, 1.
Illinois: West Northfield, 2;, Warsaw, 2.
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MICROTUS NEMORALIS.

MIC ROTUS PINETORUM AURICULARIS Bailey. Bluegrass Vole.

Miorotue imsterunt auricularbi Bailey, Proc. Biol. Soc. Wash., XII, 90, April 30, 1898.

Type locality.- Washington, Mississippi.
Geographic distribution.-Northern Mississippi, Tennessee, Kentucky,

and southern Indiana, or in a general way the region between the Alle-
gheny Mountains and the Mississippi 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 rich, not always darker than scalopsoides but richer and more
intense; fur short and dense like that of pinetorum.

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 scattered duiky hairs; tail not bicolor, scarcely
darker aboVe, like the back or slightly darker; feet dull brownish.

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

Measurements.-Type: Total length, 120; tail vertebra , 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, 7; zygomatic breadth, 15.2; mastoid breadth, 12.3;
alveolar length of upper molar series, 6.

General remarks.-A series of 31 specimens in the Merriam collec-
tion from Eubank, Ky., average darker and richer in coloration than
the type series and have equally large cars. Specimens from Brook-
ville, Ind., are dark and dull colored and might pass for either this spe-
cies or scalopsoides. A single specimen from Hickman, Ky., is immature
but apparently typical. A flat skin with crushed skull from Barron
Springs, near Fredericksburg, Tex., has the large ear and small foot of
auricularis but the dull color of nemoralis.

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

Mississippi: Washington, 10.
Kentucky: Hickman, 1; Eubank, 31.
Indiana: Brookville, 1.
Tennessee : Rogersville, 1.
Alabama: Greensboro, 1.

MICROTUS NEMORALIS Bailey. Woodland Vole.

Microtue nenoralis Bailey, Proc. Biol. Soc. Wash., XII, 89, April 30, 1898.

Type locality.-Stilwell (Boston Mountains), Indian Territory.
Habitat.-Open woods and brushland.
Geographic distribution.-West of the Mississippi River from central

Arkansas north to Council Bluffs, Iowa.
General characters.-Size, larger than any other species of Pitymys

in the United States; ears, relatively large; fur, comparatively long
18392-No. 17 5
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and coarse; colors, duller than in pinetorum, not so dark as in scalop-
soides or auricularis.

Color.--Upperparts dull chestnut, slightly lined with blackish-tipped
hairs over the back and rump, becoming paler .on the sides; belly
washed with bright cinnamon; tail indistinctly bicolor; fee; thinly
clothed with pale baffy or sometimes dusky hairs. Young: Plumbeous
or dark maltese, with a slight tinge of chestnut suffusing the back as
maturity is approached.

Cranial characters.-Skull large and relatively elongated; supraoc-
cipital sloping; interparietal short and wide; mastoids and audital
bulhe large and projecting farther back than in pinetorum; palate often
with a posterior point projecting into the U-shaped interpterygoid
fossa.

1Yleasurernents.-Type: Total length, 130; tail vertebr-, 24; hind
foot, 18. Average of five females and five males from the type locality:
135; 25; 18.1. Skull (of type): Basal length, 25.3; nasals, 7.7; zygo-
matic breadth, 16.5; mastoid breadth, 13.4; alveolar length of upper
molar series, 7.

General remarks.-Specimens from London, Nebraska, and Council
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 specimens,
the species stands distinct 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; Kiniswick, 5.
Iowa: Council Bluffs, 4.
Kansas: Neosho Falls, 1.
Nebraska: London, 6.

MICROTUS QUASIATER (Cones). Jalapa Vole.

Arvicola (Pitymys) pinetorum quasiater Cones. Proc. Acad. Nat. Sci. Phila., 1874,191-
192.

Type locality.-Jalap i, Vera Cruz, Mexico.
GeographY distribute -,.-Central Vera Cruz 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
to sooty or plumbeous,
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MICROTUS CURTATUS.

Cranial characters.-Skull similar to that ofpinetorum, but with longer,
more quadrate braincase, more prominent postorbital ridges, narrower
interorbital space, and larger audital bulhe; dentition slightly heavier;
molar pattern the same.

Measurements.-Average of 6 adult males and females from the type
locality: Total length, 130; tail vertebra, 23; hind foot, 17.7. Skull
(No. 55048, 9 adult): Basal length, 24; nasals, 7; zygomatic breadth,
12; alveolar length of upper molar series, 6.3.

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

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, Gemeinniitz. Hand- u. Hilfsbuch d. Naturgesch., I, 98, 1841. Type
Lagurus migratorius Gloger.

Lagurus Merriam, Am. Naturalist, XXIX, 758, Aug., 1893 (subgenus).

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

Subgeneric characters.-(In American species)
plantar tubercles, 5; mammm, 8, inguinal 2-2,
pectoral, 2-2; lateral glands on flanks; tail little

Fie. 12.-Mol-arenamtl p)attern
little longer than hind foot; colors pale; fur lax. o Microtus (Lagurus) va-

Skull low and wide; bullo very large; mastoids lidus(X 5).

reaching plane of exoccipital condyles; molars slender, with wide
reentrant angles; m3 with 2 closed triangles and narrow posterior

loop; ml with 5 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.

Arzicola curtata Cope, Proc. Acad. Nat. Sci. Phila., 1868, 2.
Ar'icola decurtata Cones, Mon. N. Am. Rodentia, 215 (in text), 1877, nomen nudum.

Type locality.-Pigeon Spring, Mount Magruder, Nevada.
Geographic distribution.-Transition zone of the low mountain ranges

in western Nevada and eastern California, east of the Sierra Nevada
and 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 bull.
Color.-Winter pelage: Upperparts uniform pale buffy gray, or ashy

gray becoming paler on the sides, and silvery white or soiled whitish
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below; tail like belly, except an indistinct dusky dorsal line; ears
slightly buffy, more noticeably so in young than in adults; feet soiled'
silvery whitish. Summer pelage: Slightly darker. 'Young: Darkened
above by long, dusky-tipped hairs; ears distinctly buff tipped.

Cranial characters.-Skull wide and flat, with short rostrum, spread-
ing zygomatic arches, and great mastoid breadth; audital bullk and
mastoids much 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 vertebra, 27; hind foot, 17.6. Skull (No. 41019, Y ad.):
Basal length, 24; nasals, 6.6; zygomatic breadth, 15; mastoid breadth,
13; alveolar length of upper molar series, 6.

General remarks.-This is 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. It shows but slight
variation throughout its somewhat restricted and probably interrupted
range. Specimens from the head waters of Reese River, which is sepa-
rated from the type locality by Sonoran valleys, show slightly larger
audital bulla3 and mastoids, but no characters of specific or subspecific
value.

Specimens examined.-Total number, 54, from the following localities:

Nevada: Mount Magruder (near Pigeon Spring), 14; Reese River Valley, 7;
Indian Creek (near head of Reese River), 2; Lead of Reese River, 10.

California: Inyo Mountains, 17; White Mountains, 4.

NOTE.-Microtus (Lagurus) pumilus Elliot (Field Columbian Museum,
Zool. Series, Vol. I, No. II, 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 me by
Mr. D. G. Elliot, curator of mammals in the Field Columbian Museum.

MICROTUS PALLIDUS (Merriam.) Pallid Vole.

Arvicola pallidus Merriam, Am. Nat., XXII, 702-705, Aug., 1888.

Tyne locality.-Fort Buford, N. Dak. The type was taken on a north-
east slope, near the top of a high, 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 character.-Slightly paler than curtatus; smaller; with rel

atively much smaller audital bulhe. The palest species of Microtus
found in America, 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 shows what is probably the
darkest phase of summer pelage.
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MICROTUS PAUPERRIMUS.

Cranial characters.--Skull like 'that of curtatus in general, but aver-
aging slightly smaller and with decidedly smaller audital bullet and
narrower mastoid breadth. Teeth relatively heavy; incisors fully
equaling those of larger skulls of curtatus; molar series heavy and
actually longer in the smallest adults than in much larger specimens
of curtatus; enamel pattern essentially the same.

feasurements.--Type, 9 ad.: Total length, 121; tail vertebra, 20;
hind foot, 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 remarks.-In size pallidus falls between curtatus and pauper-
rimus, but in relative size of teeth curtatus comes in the middle, while
in geographic position pauperrimus 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 pauperrina Cooper, Am. Nat., II, 535-536, Dec., 1868.

Type locality.-Plains of the Columbia, near Snake River, Wash-
iigton.

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

Habitat.-Open grassy ridges or high prairie, except in the Uinta
Mountains, where they were found in grassy parks near the lower
edge of pine timber.

General characters.-The smallest species of the subgenus Lagurus,
with colors a shade darker than in curtatus or pallidus; skull small
and very flat-topped, often concave 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, buffy
below; feet like belly. Young: Less buffy and slightly more dusky
than adult.

Cranial and dental characters.-Skull small, relatively smooth, not
ridged or angled, flat or concave on top; audital bulln relatively as
well as actually smaller than in curtatus; hamular process of miandible
short and slender, inclosing a wide two-angled or rounded notch;
incisors slender; molars differing from those of curtatus only in smaller
size; enamel pattern essentially the same.

Measurements.-Average of 3 adults from the vicinity of Antelope,
Oreg.: Total length, 115; tail vertebra, 20; hind foot, 16. Skull (of
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adult 9, 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., on 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, October
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 Museum. 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 characters 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: Salmon River Mountains, 6.
Utah: Uinta Mountains, 4.

Subgenus CHILOTUS Baird.

Chilotus Baird, Matam. N. Am., 516, 1857. Type, Arvicola oregoni Bachman.

Geographic distribution.-Pacific slope from northern California to
southern British Columbia.

Subgeneric characters.-Plantar tubercles, 5; mammon, 8, inguinal, 2-2;
pectoral, 2-2; side glands obscure or wanting;I ears rather small; fur
dense, without stiff hairs. Skull short, low, and with elliptical braincase;
molars small; m3 with 2 or 3 closed triangles; ml with 5 closed triangles;
m2 with anterior pair of triangles usually confluent; m3 with 3 trans-
verse loops.

MICROTUS OREGONI (Bachman). Oregon Vole.

Ar'ioola oregoni Bachman, Journ. Acad. Nat. Sci. Phila., VIII, Pl. 1, 60-61, 1839.
Microtus morosus Elliot, Field Columbian Mus., Zool. Series, Vol. I, No. II, 227, Feb. 1,

1899. (Olympic Mountains, Washington.)

Type locality.-Astoria, Oregon.
Geographic distribution.-Pacific coast region from northern Cali.

fornia to Puget Sound.

1In a large number of skins of adult males, about 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.



MICROTUS SERPENS.

Habitat.-Dry open ground, under cover of grass and low vegetation,
and under logs in the open redwood forest of California.

General characters.-Size rather small; tail long; colors dark; fur
short, without long hairs.

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

Cranial characters.-Skull, compared with those
of other species ot the subgenus, long and slender, Fic. 13.-Molar enamel
with narrower braincase, longer rostrum, more pattern of Microtus
arched and less abruptly spreading zygomata, more
quadraugular interparietal; superciliary ridges in adults well marked,
approaching or meeting interorbitally; audital bullw small and globose;
dentition not peculiar.

Measurements.-Adult & , No. . 4j 5g, from Astoria: Total length, 140;
tail vertebra, 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 Bay, 1; Aumsville, 1; Elk
Head, 1.

California: Crescent City, 12; Humboldt Bay, 1; Hoopa Valley, 2; Dyerville, 3.
Washington: 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 Soleduc River), 9; Lake Cushman, 21.

MICROTUS SERPENS Merriam. Creeping Vole.

Microtus serpens Merriam, Proc. Biol. Soc. Wash., XI, 75, 1897.

Type locality.-Agassiz, British Columbia.
Geographic distribution.-Low country of southern British Columbia

and 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; superciliary ridges
not well defined; interorbital width greater than in oregoni; zygomata
abruptly spreading anteriorly, interparietal lozenge-shaped; audital
bullk full and globose; incisors larger and stronger and molars slightly
larger than in oregoni.

Measurements.-Type: Total length, 130; tail vertebra, 31; hipd foot,
18. Average of 7 adults from type locality: 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.

General 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, 10; Mount
Baker Range, 4.

Washington : Mount Vernon, 19; Hamilton, 2; Sauk, 1.

MICROTUS BAIRDI Merriam. Baird Vole.

Microtus lbairdi Merriam, Proc. Biol. Soc. Wash., XI, 74, 1897.

Type locality.-Glacier Peak, Crater Lake, Oregon (altitude, 7,800
feet).

Geographic distribution.-Known only from the type locality, bit
probably restricted to the Hudsonian zone of the higher Cascades.

Habitat.-Beds of Phyllodoce and Lutkea at timberline.
General characters.-Slightly smaller than M. oregoni; color yellow-

ish brown; fur short and glossy; tail short; ears almost concealed in
the fur.

Color.-Upperparts glossy yellowish bister; sides paler; belly washed
with whitish; tail indistinctly bicolor, dusky above, dark gray below;
feet dusky gray; nose dusky.

Cranial characters.-Skull relatively short, wide, and flat, with short
rostrum; braincase subquadrate; interparietal narrow; audital bullet
large; ascending arm of premaxille- not extending beyond nasals;
incisive foramina short and wide; dentition not peculiar.

Measurements.-Type, No. 79900, 9 ad.: Total length, 131; tail verte-
bra, 33; hind foot, 17.5. A young adult & from type locality: 130; 32;
17. Skull (of type): Basal length, 22; nasals, 6.6; zygomatic breadth,
14; mastoid breadth, 11.5; alveolar length of upper molar series, 5.5.

General remarks.-This species of Chilotus is as yet known only
from 2 specimens from the type locality. 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, Mamm. N. Am., 517, 1857. Type, Arvicola austern8 Le Conte.

Geographic distribution.-Middle United States from southern Louis-
iana to Plains of the Saskatchewan.
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ubgeneric characters.-Plantar tubercles, 5; side glands obscure or
wanting, rarely discernible; mammie, 6, inguinal,
2-2, pectoral, 1-1; ears medium; fur long and
coarse. Skull high and narrow; molars with wide
reentrant angles; m3 with 2 closed triangles;
m1 with 3 closed and 2 open triangles; m2 with
anterior pair of triangles confluent; n3 with 3 FIG. 14.-Molar enamel pat-
transverse loops, the middle loop sometimes con- tern of Microtus (Pedomys)
stricted, or even divided into 2 triangles. a u )*.

MICROTUS AUSTERUS (Le Conte). Prairie Vole.

Arvicola austerus Le Conte, Proc. Acad. Nat. Sci. Phila., VI, 405-406, 1853.
Arvicola (Pedonys) cinnamonea Baird, Mamm. 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 Microtuspenn8ylvanicu8, 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
fulvous; tail sharply bicolor, feet dusky; a tuft of fulvous hairs in front
of ear. Summer pelage: Darker throughout, with fewer light-tipped
hairs and thinner fulvous wash below. Young: Slightly paler than
adult.

Cranial character.-Skull high, narrow, and well arched; interpari-
etal small, lozenge shaped; premaxillo extending well back of nasals;
audital bullet small and narrow; incisive foramina wide posteriorly;
molar pattern, that of the subgenus.

Mea8urements.-No. 2928, a ad., from Racine, Wis., (measured from
alcohol by Baird)2 : Total length, 127; tail vertebra, 32; No. 2897:
hind foot, 19. 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.

1 A large number of skins 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 examine fresh specimens of old males before the presence or position of
the glands is fully determined.

2 Manuh. N. Am., 541,1857.
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Considerable 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 pattern Baird's type
of cinnamonea is a 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 : Fairfield, 1; Knoxville, 93.
Nebraska : Blair, 1 (im.) Columbus, 7; London, 13; Norfolk, 1.
Kansas: Cairo, 4; Onaga, 13; Burlington, 1; Doniphan County, 1; Fort

Leavenworth, 21.
Missouri: Golden City, 2; Piedmont, 10; Bismark, 6; Kimswick, 6.
Oklahoma: Orlando, 1; Fort Reno, 7.

MICROTUS LUDOVICIANUS sp. nov. Louisiana Vole.

Type from Iowa, Calcasieu Parish, Louisiana. No. 96624, a ad., U. S. 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.

Habitat.-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 bull 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 dull fulvous or dark buffy; tail indis-
tinctly 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 bullin, larger molars, and slenderer nasals. Middle
section of m3 often constricted or separated into two closed triangles.
(This may occur in any species of Pedomys.)

Measurements.-Average of 10 adults (5 males and 5 females) from
type locality: Total length, 164; tail vertebra,, 33; hind foot, 18.5.

Average of hind foot of-males, 19; of females, 18. Type: 146; 36; 19.
Skull (of type): Basal length, 25.8; 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
Museum collection from Calcasieu 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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baps subspecific rank would show better the close relationship of
ludovicianus to austerus.

Specimens examined.-Total number, 26, from Calcasieu Parish, La.

MICROTUS HAYDENI (Baird). Hayden Vole.

Arricola 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, eastern Colorado and Wyoming, and southern
Montana, 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 long and lax in winter and spring pelages; skull 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 plumbeous under-fur; feet dusky
gray; tail bicolor. Summer pelage: Somewhat darker, with sometimes
a slight wash of buff below. Young (one-fourth to one-half grown):
Very woolly and slightly darker than adult.

Cranial characters.-Skull larger, more angular, and more heavily
ridged than in austerus; anterior part of zygomatic arches more
abruptly spreading; prezygomatic notch deeper; interparietal larger;
palate higher, with more prominent median ridge.

ileasurements.-Adult Y from type locality (No. 4239, Merriam Coll.):
Total length, 180; tail vertebrae, 47; hind foot, 22. Skull (No. 4971
from Fort Pierre): Basal length, 28; nasals, 8; zygomatic breadth
17.6; mastoid breadth, 12.6; alveolar length of upper molar series, 7.41

General remarks.-Probably haydeni intergrades with true austerus,
andis merely a more robust and paler northwestern form. The ranges
of the two almost meet, if they are not continuous.

Specimens examined.-Total number, 110, from the following localities:
South Dakota: Fort Pierre, 4; Pierre, 3; Buffalo Gap, 4; Rapid City, 4.
Nebraska: Valentine, 10; Kennedy, 11; Sidney, 2; Callaway, 4; Alliance, 2.
Kansas: Pendennis, 10; Banner, 11.
Colorado: Loveland, 1; Canyon City, 1.
Wyoming: Beaver, 1; Newcastle, 1; Sundance, 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.-Bottineau, 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 Evotomys
gapperi and of about the same proportions; color peppery gray; pelage
long, lax, and coarse; sixth tubercle on hind foot usually present,
though small; skull small and slender.

Color.- Winter pelage: Uipperparts uniform, clear peppery gray, from
a combination of black- and whitish-tipped hairs; belly washed with
soiled white or pale bully; tail sharply bicolor, dusky above, buffy
below; feet gray. Summer pelage: With a mixture of fulvous above;
belly with thinner wash of light-tipped hairs over dark under-fur.
Young: Slightly darker than adult with less peppery appearance of fur.

Cranial characters.-Skull very small, not much arched, slender and
narrow, with relatively heavy rostrum, narrow strap-shaped inter-
parietal and slender zygomata; audital bullw small and laterally com-
pressed; molars with enamel pattern of the subgenus.

Measurements.-Type : Total length, 133; tail vertebrT, 36; hind foot,
16.5. Average of four adults from Sherbrook, N. lDak.: 128; 30; 16.7.
Skull (No. 49230, Y ad., from Sherbrook): 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 glance 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 audital bulbe. The species shows little variation
throughout its range over the prairie region, but those occupying the
half-timbered region of south-central Minnesota show a marked intensity
of color.

Specimens examined.--Total number, 94, from the following localities:
North Dakota: Bottineau, 3; Slierbrook, 4; Devils Lake, 1.
South Dakota: Traverse, 7.
Minnesota: Ortoiville, 6; Elk River, 40; Fort Snelling, 7; Hamlington, 1.
Canada: Carberry, Manitoba, 1; Indian Head, Assinaboia, 11; Wingard,

Saskatchewan, 10; Red Deer, Alberta, 1; Edmonton, Alberta, 2.

Subgenus ORTHRIOMYS Merriam.

Orth riomys Merriam, Proc. Biol. Soc. Wash., XII, 107, April 30, 1898. Type, Microtus
umbrosus Merriam.

Geographic distribution.-That of its only known species.
Subgeneric characters.-Plan tar tubercles, 5 (a rudiment of 6th); side

glands wanting or very rudimentary; mam-
( mMe, 4, pectoral, 2-2; ears large and almost

naked; feet large; tail long and scantily
haired. Skull long and narrow; bullo very
small; posterior median ridge of palate slop-
ing and grooved; m3 with 2 closed rounded

FiG. 15.-Molar enamel pattern of triangles, and a third Open one; m1 with 3
Mierotus (Ortariomys) umbrosus closed triangles, 4 inner and 3 outer salient

(X )angles; m2 with the anterior pair of triangles

confluent; m3 with 4 closed sections including 2 median triangles.
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MICROTUS UMBROSUS ilerrimai. Zenpoaltepec Vole.

Microtus umbrosus Merriam, Proc. Biol. Soc. Wash., XII, 108, Apr. 30, 1898.

Type locality.-Mount Zempoaltepec, Oaxaca, Mexico (altitude 8,200
feet).

Geographic distribution.-Known only from the east slope of Mount
Zempoaltepec, in the humid Upper Austral zone.

liabitat.-Dense oak forests, living in burrows and long underground
tunnels.

General characters.-Size rather large; tail long; ears large; fur long
and lax; colors dark ; skull long and flat, with small bull and peculiar
dentition.

Color.-Upperparts uniform dusky, with brown-tipped hairs; below
dark plumbeous thinly washed with fulvous; feet and tail thinly haired,
concolor, dark brown.

Cranial characters.-Skull long, narrow, and but little arched, with
smooth outlines, and slender zygomatic arches; bullwe very small;
palate low, with slender or incomplete lateral bridges, shallow lateral
pits and grooved posterior ridge; interl)terygoid fossa wide and quad-
rate; incisive foramina short rnd widest in the middle. Dentition
heavy; incisors abruptly decurved; 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
iiner and small outer lobe; m3 with 2 median closed triangles, an
outer and inner, and broad terminal loops.

Jeasurements.-Average of 7 specimens from type locality: Total
length, 181; tail vertebra, 65; hind foot, 23. Type: 177; 61; 23.5.

Skull (of type): Basal length, 26.5; nasals, 7.3; zygomatic breadth,
16; mastoid breadth, 12; alveolar length of upper molar series, 7.

Specimens examined: Total number, 15; from the following localities
in Mexico.

Oaxaca: Mount Zempoaltepec (above Totontepec), 8; Totontepec, 7.

Subgenus HERPETOMYS Merriam.

Herpetomys Merriam, Proc. Biol. Soc. Wash., XII, 107, April 30, 1898. Type, Micro-
tus guatentalensis Merriam, from Todos Santos, Guatemala.

Geographic distribution.-That of the type species.
Subgeneric characters.-Plantar tubercles, 5; side glands' on flanks

of males small and obscure or sometimes wanting; mnamnme, G, pecto.
rl, 2-2, inguinal, 1-1 (the latter apparently rudimentary and func-
tionless); ears large; pelage long and soft; colors dark brownish.
Skill with smooth outlines and large globose audital bull-;; m3 with 3
closed triangles; ml with 3 closed triangles and an interior confluent

'In some specimens 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 occur there accidentally or from injury, as they
sometimes do over other parts of the body.
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pair of triangles opening into terminal loop, and with 5 Iinner and 4

outer salient angles; m3 with 4 closed sections including a pair of
subequal median triangles.

MICROTIS GUATEMALENSIS Merriam. Guoatemalan Vole.

Microtus guatemalensis Merriam, Proc. Biol. Soc. Wash., XII, 107, April 30, 1898.

Type locality.-Todos Santos, luelinetenango, Guatemala (altitude
10,000 feet).

Geographic distribution.-Known only from type locality.
Habitat.-Open ground on damp north slopes under rank growth of

brush and weeds in the Boreal zone (altitude 9,800-11,000 feet).
General characters.-Size medium; tail less than twice the length of

hind foot; ears large but nearly concealed in
\ R the long fur; colors dark.

Color.-Winter pelage: Upperparts dark
umber brown; nose blackish; lips white; belly
clear plumbeous or lightly washed with dull

A ochraceous; feet and tail dusky brown, con-
Fim. 1.-Molar enamel pattern of color, and thinly haired. (St mer pelage slot

Microtws (t eOccton y8)g atetal- seen.) Younq (half-grown individuals in De-
ensis ( 5. cember): Slightly duller than adult.
Cranial characters.-Skull rather long and but little arched, without

conspicuous ridges and angles; interorbital space wide; braincase long;
bullb large and globose (larger than those of any other Mexican species);

palate with steep and lightly grooved posterior median ridge; incisive
foramina wide and short. Dentition heavy; most of the salient angles
of molars acute; prisms deltoid; m3 with anterior crescent, 3 closed

triangles, and a posterior crescent with two inner horns; m3 with pos-
terior and anterior transverse crescents and a pair of subequal median
triangles.

3lfeasurements.-Average of 20 specimens from the type locality: Total
length, 150; tail vertebra, 37; hind foot, 21. Type ( 8 ad.): 155; 40;
21. Skull (of type): Basal leng th, 25.6 ; nasals, 7.6; zygoinatic breadth,
15; mastoid breadth, 12.3; alveolar length of upper molar'series, 7.

General rem arks.-So far as at present known, this is the southern-
most species of Microtus in America. Its nearest relatives are umbrosus
and mexicaus, with both of which it has some characters in common,
but from which it differs so widely as to require subgeneric separation.

Specimens examined: Total number, 34, from the type locality.

Subgenus NEOFIBER True.

Neofiber True, Science, IV, 34, July 11, 1884 (genus). Type, Neofjber alleni True.

Neofiber Merriam, North American Fauna No. 5, 59, July, 1891 (subgenus).

Geographic distribution.-That of the type species.
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Subyeneric characters.-Plain tar tubercles, 5; side glands conspicuous

in both sexes and in young, situated half-way between hips and
shoulders, the glandular area marked
by brownish base of fur and half-en-
circled above by a semilunar area of
fur with white base; mamna, 6, ingui-
nu, 2-2, pectoral, 1-1; feet and fur
modified for aquatic life; soles naked;
a dorsal keel of long hair on rump.
Skull massive; palate long with incom- 11G. 7.-Molar enamel pattern of Microtns

plete lateral bridges; pterygoids wing- (Neofiber) ullen! (X 5).

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-hat.

Neofibcr allc i Triie, Science, IV, 31, July 11, 1884.
Microtus (Neofiber) alleni h\iller, North American Fauna No. 12, 70, fitly 23, 1896.

Type locality.-Georgiana, Brevard County, Florida.
Geographic distribution.-Eastern and central Florida.
llabitat.-Marshes, shallow lakes, and banks of streams.
General characters.-In appearance very similar to a small muskrat,

but with a round tail, a tuft of long hair above the tail, hind feet less
modified for aquatic life; far 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 hairs; nose black; chin dusky; belly pale buff or
soiled silvery whitish; tail dark brown or blackish, darker toward the
tip; feet dark brown. Young: Dark maltese, with sooty backs.

Cranial characters.-Skull high and short, with heavy ridges and
sharp angles; prezygomatic notches deep; postorbital shelf projecting;

palate bone longer than in any other Microtus, shorter than in Fiber;
lateral bridges of palate interrupted; pterygoids wing-like (as in Fiber);
dentition heavy; upper incisors bent abruptly downward.

Measreents.-Average of 3 adult specimens from Canaveral,
Fla.: Total length, 320; tail vertebr , 121; hind foot, 44. Largest
adult. a : 330; 130; 44. Skull (No. 23450, 9 ad.): Basal length, 44.6;
nasals, 12.5; zygomatic breadth, 26; mastoid breadth, 20.5; alveolar
length of upper molar series, 12.

General remarks.-The striking resemblance between M. alleni of
Florida and M. amphibious of England proves on comparison of cranial
characters to be only superficial; the differences are subgeneric.

Specimens examined: Total number, 17, from the following localities:
Florida: Georgiana, 3; Titusville, 1; Eden, 3; Canaveral, 5; Geneva, 3; Lake

Harney, 1; Oaklodge (on peninsula opposite Micco), 1.
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PLATE II.

Skulls of 9 subgenera, upper view.

[Enlarged one and one-half times.]

Flt. 1. Microtus (Aficrotus) pennsylvanicus. Hyattsville, Md.
(No. 87163, 9 ad., U. S. Nat. Mus.)

2. Micerotus (Arvicola) macropu8. Sawtooth Lake, Idaho.
(No. 31451, 9 ad., U. S. Nat. Mus. )

3. Microtus (Neofiber) alleni. Eden, Fla.
(No. 24112, 9 ad., U. S. Nat. Mus.)

4. Microtus (Pedomys) austerus. Racine, Wis.
(No. 92851, ( ad., U. S. Nat. Mus.)

5. Microtus (Pitymys) pinetorum. Fro;imore, S. C.
(No. 1523, S ad., Merriam collection.)

6. Micro/us (Lagurus) curlatus. Mount Magruder, Nev.
(No. 41017, g ad., U. S. Nat. Mus.)

7. Microtus (Chilotus) oregoni. Astoria, Oreg.
(No. 24255, S ad., U. S. Nat. Mus.;

8. Microtus (Orthriomys) umbrosas. Mount Zempoaltepec, Oaxaca, Mexico.
(No. 68469, 9 ad., U. S. Nat. Mus.)

9. Micro/us (Herpetomys) guatemalensis. ''olos Santos, Guat.emala.
(No. 76776, 3 ad., U. S. Nat. Mus.)

80



North American Fauna, No. 17.

4

itt

JiT l' ' Fi

'ak

If

a A

11 1~ '}Y Iic K

SKULLS OF REPRESENTATIVE SPECIES OF THE NINE SUBGENERA OF i ro/ua (top viewv).

1. Microtus (JMicrotus) pennsylhanicus.
2. Microtus (Araicola) macropus.
3. Microtus (Neofiber) alleni.
4. Microtus ( Pedlomys) austerus.
5. Microtus ( Pitymys) pinetorum.

6. Microtus (Lagurus) curtatus.
7. Micro/us (Chilotus) oreyoni.
8, Microus (Orthriomys) umbrosus.
9. Microtus (Herpeomys) guatemalensis.
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PLATE III.

Skulls of 9 sI1bgenera, lower view.

[Enlarged one and one-half times.]

Ftc. 1. Microtus (Microtits) pennsylvanicus. Ilyattsville, Md.
(No. 87163, y ad., IT. S. Nat. Mus.)

2. Microtus (Arricola) macropas. Sawtooth Lake, Idaho.
(No. 31451, 9 ad., U. S. Nat. Muis.)

3. jicrohus (\eofiber) alle i. Edein, Fla.
(No. 21112, 9 ad., U. S. Nat. Mus.)

4. Mierotus (Pedoinys) tuast'rus. Racilie, Wis.
(No. 92851, a ad., U. S. Nat. Mus.)

5. Microfus ( Pilqntys) pinetoruaft. Frogmnore, S. C.
(No. 1523, d ad., Merriamn Collection.)

6. Microtus (Laqurui) curtatus. Mount Magruder, Nov.
(No. 41017, S ad., U. S. Nat. Mis.)

7. Microtus (Chilohus) oregoni. Astoria, Oreg.
(No. 24255, d ad., U. S. Nat. Mus.)

8. ificrotos (Orthriornys) abntrosas. Mt. Zempoaltepec, Oaxaca, Mexico.
(No. 68469, 9 ad., U. S. Nat. Mus.)

9. Microtus (I!erpelooiys) gnatetalensis. Todos .Sautos, Guatemala.
(No. 76776, T ad., U. S. Nat. Mus.)
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SKULLS OF REPRESENTATIVE SPECIES OF THE NINE SUBGENERA OF Microtus (bottom view).

1. Mierotus (Microus) pennsylvanicus.
2. Microtus (Arvicola) macropus.
3' Microtus (Nleofiber) alleni.
4. Microtus (Pedomys) austerts.
5. Microtus (Pitymys) pinetorum.

6. Microtus (Lagurus) curtatus.
7. Microtus (Chilotus) oregoni.
8. Microtus (Orthriomys) umbrosms.
9. Microtus (Herpetomys) guatenealensis.
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PLATE IV.

Skulls of 7 groups in subgenus Microtus, upper view.

[Enlarged one and one-half times.]

FIG. 1. Microtus mordax. Red Lodge, Mont.
(No. 67305, 9 ad., U. S. Nat. Mus.)

2. Microtus nevadensis. Ash- Meadows, Nev.
(No. 39663, d ad., U. S. Nat. Mus.)

3. Microtus nanes. Sawtooth Lake, Idaho.
(No. 75181, S ad., U. S. Nat. Mus.)

4. Microbus operariaus. St. Michael, Alaska.
(No. 22214, S ad., U. S. Nat. Miss.)

5. Microtus chrotorrhinas. Mount Washington, N. H
(No. 1501, d ad., Bangs Collection.)

6. Microtus townsendi. Steilacoom, Wash.
(No. 12921, d ad., U. S. Nat. Mus.)

7. Microtus californicis. Walnut Creek, Cal.
(No. 44678, & ad., U. S. Nat. Mus.)

8. Microtus mexicanus. Orizaba, Puebla, Mexico.
(No. 53406, 9 ad., U. S. Nat. Mus.)
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SKULLS OF REPRESENTATIVE SPECIES OF SEVEN OF THE GROUPS IN THE
SUBGENUS Microtus (top view).

1. Microtus mordax.
2. Microtus neradensis.
3. Jllicrotus nanus. I
4. lJicrotus operarius.

5. Microtus chrotorrhinus.
6. Jlicrotus townsendi.
7. licrotus californ ices.
8. 3icrotes mexiCan11s.

PLATE IV.



PLATE V.

Skulls of 7 groups in subgenus Microtus, lower view.

[Enlarged one and one-half times.]

FIG. 1. Microtus mordax. Red Lodge, Mont.
(No. 67305, Y ad., U. S. Nat. Mus.)

2. Microtus neradensis. Ash Meadows, Nov.
(No. 39663, d ad., U. S. Nat. Mus.)

3. Microtus nanus. Sawtooth Lake, Idaho.
(No. 75181, & ad., U. S. Nat. Mus.)

4. Microtus operarins. St. Michael, Alaska.
(No. 22214, S ad., U. S. Nat. Mus.)

5. Microtus chrotorrhinns. Mount Washington, N. H.

(No. 1501, S ad., Bangs Collection.)
G. Microtus townsendi. Steilacoom, Wash.

(N o. 42921, a ad., U. S. Nat. Mus.)
7. Microtus californicus. Walnut Creek, Cal.

(No. 44678, & ad., U. S. Nat. Muis.)
8. Microtus mexicanus. Orizaba, Puebla, Mexico.

(No. 53406, Y ad., U. S. Nat. Mus.)
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4

SKULLS OF REPRESENTATIVE SPECIES OF SEVEN OF THE GROUPS IN THE
SUBGENUS Mwirotrs (bottom view).

1. Microtuts 2Iorlax.1

2. Jlierotus ncradensis.)
3. Jicrotus lnatUs.

4. Microtius operaitus.

5. Microtus chrotorrhinius.
6. Jicrotus townsendi.
7. Microtts californictts.
8. Microtus mexicanus.
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INDEX.

[Names of new species in hlack-face type, synonyms in italics.]

Arvicola, 11, 59-62.
Arvicola alborufescens, 16.

alticolus, 52.
apella, 64.
austerus, 73.
aztecus, 24.
breweri, 26.
californica, 34.
chrotorrhinus, 58.
cinnamonea, 73.
curtata, 67.
decurtata, 67.
dekayi, 16.
lrummondi, 22.

edax, 37.
fulva, 16.
haydeni, 75.
hirsutus, 16.
insperatus, 20.
kennicotti, 64.
leucophmus, 53.
longicaudus, 48.
longipilis, 16.
longirostris, 27.
macropus, 61.
mexicanus, 53.
microcephalus, 22.
minor, 75.
modesta, 20.
mogollonensis, 56.
montanus, 27.
mordax, 48.
nanus, 30.
nasuta, 16.
occidentalis, 46.
oneida, 16.
operarius, 39.
oregoni, 70.
pallidus, 68.
palustris,16.
pauperrima, 69.
quasiater, 66.
richardsoni, 60.
riparius, 16.
rufescens, 16.
rufidorsum, 16.
scalopsoides, 64.
terranovce, 25.
tetramerus, 47.
townsendi, 46.
trowbridgi, 34,
xanthognatha, 57.

Aulacomys arvicoloides, 62.

Chilotus, 11, 70-72.
- emiotomys, 53.
Herpetgmys, 11, 77-78.
Lagurus, 11, 67-70.
Lemmus noveboracensis,16.
Microtinw, 10.
Microtus, determination of species, 9.

economic status, 7-8.
genus, 10.
habits, 6-7.
material examined, 9-10.
subgenera, 10-11.

key to subgenera, 11.

list of species, 11-13.
subgenus, 11, 13-59.

groups in subgenus, 13-14.
key to species, 14-16.

Microtus abbreviatus, 15, 44-45.
acadicus, 14, 19.
alleni, 79.
alticolus, 16, 52.
angusticeps, 16, 51-52.
arizonensis, 15, 29.
arvicoloides, 62.
auricularis, 65.
austerus, 73-74.
aztecus, 14, 24.
bairdi, 72.
breweri, 14, 26.
californicus, 15, 34-35.
canescens, 15, 31.
canicaudus, 15, 32.
cantus, 48.
chrotorrhinus, 15, 58.
constrictus, 15, 36-37.
curtatus, 67-68.
drumimondi, 14, 22-24.
dutcheri, 15, 32=33.
edax, 15, 37-38.
enixus, 14,24-25.
tisheri, 15, 45-46.
fontigenus, 14, 21.
fulviventer, 14, 55-56.
guatemalensis, 78.
haydeni, 75.
innuitus, 15, 44.
insularis, 26.
kadiacensis, 15, 41-42.
labradorius, 14,22.
lencophluus, 16, 53.
longicaudus, 16, 48.
ludovicianus, 74-75.
macfarlani, 15,40.
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Microtus macropus, 61.
macrurus, 16, 50-51.
mexicanus, 14, 53-54.
minor, 75-76.
modestus, 14,20-21.
mogollonensis, 14, 56-57.
montanus, 15, 27-29.
mordax, 16, 48-50.
morosus, 70.
nanus, 15, 30-31.
nemoralis, 65-66.
nesophilus, 14, 26-27.
nevadensis,15, 33-34.
nigrans, 14, 18-19.
operarius, 15, 39-40.
oregoni, 70-71,
pallidus, 68-69.
pauperrimus, 69-70.
pennsylvanicus, 14, 16-18.
phus, 14, 54-55.
pinetorum, 63-64.
popofensis, 15, 42-43.
principalis, 62.
(luasiater, 66-67.
ravus, 15, 59.
richardsoni, 60.

Microtus rivularis, 15, 29.
scalopsoides, 64.
scirpensis, 15, 38-39.
serpens, 71-72.
sitkensis,15, 43-44.
stonei, 22.
terrenov, 14, 25-26.
tetramerus, 16, 47.
townsendi, 16,46-47.
umbrosus, 77.
unalascensis, 15, 42.
vallicola, 15, 36.
vellerosus, 48.
xanthognathus, 15, 57-58.
yakutatensis, 15, 40-41.

Mus pennsylvanica, 16.
Mynomes, 22, 24, 48, 52.
Mynomes pratensis, 16.
Neofiber, 11, 78-79.
Neofiber alleni, 79.
Orthriomys, 11, 76-77.
Pedomys, 11, 72-76.
Pitymys, 11, 62-67.
Psammomys, 62.
Psammomys pinetorum, 63.
Tetramerodon, 47.
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