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

REVISION OF AMERICAN VOLES OF THE GENUS MICROTUS.

By Vernox Bailey.

INTRODUCTION.

The following synopsis of American voles is based on a study of

between 5,000 and 0,000 specimens from more tlianSOO 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. Yoles, or meadow mice, occur throughout the greater part

of the northern hemisphere north of the Tropics. In ^^ortli America
both species and individuals reach their maximum abundance in the

Canadian and Transition zones, and from tbis 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

in the barren grounds, or 'tundras,* north to the arctic coast. Soutli

of the Transition zone the decrease in species and individuals is rapid.

In the Upper Austral zone they are scarce j 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 sui:)erspecific differentiation becomes more
and more marked. Of the nine American subgenera, one [Xeiifibcr) is

confined to Florida, and two {Orthriomijs and Herpetomys) nve restricted

to- two isolated mountains in southern Mexico. Another {Piti/mijs) is

mainly Austral, and is confined to the southeastern United States and
a small area in southeastern Mexico. Three others {Pedomi/s, Lagunis,

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-

phous subgenus Microtus is the only one that enters the arctic regions.

Yoles adapt themselves to the most diverse conditions of environ-

ment. Many of the species inhabit moist or wiet ground and several

are mainly aquatic ; others inhabit areas of excessive humidity, while

5
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a few live ill dry aud even arid regions. Some live in the perpetnal

shade of dense forests, others are exposed to the full effects of light on
tlie open plains. Some of the most striking peculiarities of the differ-

ent species result from these different conditions of eii vironment. The
development of oil and musk glands is most pronounced in the aquatic

species of the subgenera Keojihcr and ArvicoJa and least in the sub-

genera Lagunis and Fedomys of the dry regions. The color is i)alest

in species most exposed to light and dryness, as in cnrtatus and pallidus^

and darkest and richest in vspecies from shaded and humid areas, as

in quasiater and umhrosns.

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 x)eculiarities of habits are common to nearly all of the species.

Xoue are known to hibernate, but in the North they have snug winter

homes under the snow, where they move about freel^Mn 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. Bnlkynests 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 entrances at the sides.

These nests are tlie 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, and 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

l)rincipal 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, especiall3^

the tender base of grass stems, forms the bulk of their food, but almost

every jjlant 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; ffesh in any form is never refused. As the animals are
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active all winter and food is always abniRlant. tliey do not ordinarily

lay up stores, althougli Mr. E. W. Xelson found M. oj^erarius. of Alaska,

storing roots.^

ECONO^nC STATUS.

InjKrif to frees and crops.—Thong'li 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-

cessfnlly destroyed by traps, guns, or poison, they prove one of the

most dihicult 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 comparativelj^ 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 oacs and eat the tender x:>arts. together

with some of the gi ain. It is so easy to cut down the stalks that they

destroj' 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, buildmg

their nests and establishing their homes under its cover. In shocks of

corn and wheat left for a long time the gram is often completely

devoured, and that remaining all winter in stacks suffers in proportion

to the number of the little animals tbat 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 ol" tlieir bark and

killed, and sometimes even well-grown a[)ple trees. 10 inches or a foot

in diameter, are completely girdled. Usually, however, large trees are

'Proc. Biol. Soc. Wash., VIII, 140, 1893.
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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 i)roductiveness is imi)aired, and they

die x^rematurely.

Protection of tree's from voles.—Various means have been resorted to

for i)rotecting 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 (I'onsidered 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 unx^alatable 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.

Destructio7i 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 indirectl}^ by avoiding or preventing the useless destruction of

their natural enemies. Owls and some sj^ecies 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

wliere the annual loss in fruit trees and grain from the ravages of field

mice if com^mted would amount to a startling sum. In the spring ot

1895 I examined a small apple orchard in Washtenaw County, Mich.,

in which several choice trees had been killed and many others injured

during the preceding winter by the common vole {Microtus pennsylvani-

ens). The owner of the orchard considered 850 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 comx^etitive 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, particulJirly

in Scotland,^ Germany,- Italy,- Eussia,- and Thessaly.^

' Parliamentary Report of Plague of Field Voles in Scotlaud, London, 1893.

2U. S. Consular Reports, L, No. 187, 539-543, 1896.
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DETERMIlN'ATIOJi OF SPECIES.

It is not many years since certain i)romlnent writers treated as mere

varieties, or subspecies, animals that belong to widely" different sub-

genera, wliile others described and named witli 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 tlie

known type localities, and in the general region of those not definitel}"

known. The series of specimens available, and the number of localities

represented, make it x>ossible to define almost every iS"orth 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 caUfornicus, troichyidgl. edcLv,

occidentalism foicnsendi, longirosfriSj and modesfus have been sifted out

with tlie following result: californicus stands for a widely distributed

western species with troichridiji as a synonym; cdax as a well-marked

species, but one in which the name has been persistenth^ misapplied;

occidentaUs as a synonym of toicusendi ; longirostris as a synonym ot

montanus ; and modestus as a western form of pennsylvanicus. The type

of montanuH is lost, but a series of 57 specimens from the type locality

agrees with Peale's description of the species. The types of modesfus

and eda.v are immature specimens made up with the skulls inside the

skins. It was only b}^ the removal of the skulls that even the grouj) to

which the species belonged could be determined.^

MATERIAL EXAMINED.

The following synopsis of the genus Microtus is based mainly on

a study of specimens in the collection of the Biological Survey and
that of Dr. 0. Hart Merriam, both of 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,

1 Through the kindness of Dr. True and Mr. Miller, skulls have also heeu 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.
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wlio, after doing much work on the genus, has placed his luaiiuscript,

drawings, and large private collection of specimens at my disposal,

besides giving me constant criticism and advice. Among others who
have contributed material or notes my thanks are especially due to

Mr. E. W. Nelson, who has collected all the known Mexican species of

jMieyotiis and lias contributed the uotes 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, si)ecimens have
been examined from the type region, or as near to it as can be deter-

mined. Three forms, Microtus californicus constrictus, M. ludovicianus

and M. scirpensi^i 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 x)erfect skulls unless otherwise

stated. The skull drawings are by Dr. James 0. McOonnell.. Most of

tlie drawings of teeth have been used in previous publications of the

Biological Survey.

Subfamily MICROTINiE Cope.i

The subfamily MicroHnw includes the \^oles of the genera Microtus^

Erotomiis^ and PJienacomys; the Lemmings of the genera Lcmniiis,

Discrostoni/.r, and Synaptomys; and the Muskrats of the genus Fiber.

As the genera and subgenera of the family have been recently' treated

in detail by jMr. Gerrit S. Miller, jr.,- it is only necessary to give briefly

the characters distingnishing the genus Microtus.

Genus MICROTUS Schrank.

Generic characters.—Lower incisors with roots extending far behind

and on outer side of molar series; upper incisors not grooved; molars

rootless, with outer and inner reentrant angles approximafelj^ equal.

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.

Xine subgenera are here recognized among the living species of

North America.^ Five of these {Ckilotus, Pedomys, Herpetomys, Orthri-

omys, and Neojiber) are found only in North America. The remaining

^Microiidw Cope, Syllabus Lectures Geol. and Paleont., p. 90, 1891. Microtince

Rhoads, Am. Nat., XXIX, 940, Oct., 1895.

- North American Fauna No. 12, Genera and Snbgeuera of Voles and Lemmings, 1896.

Usually incomplete in Xeofiher.

*Tlie extinct species of Microtus are not included in the present paper.



Juke. 1900.] SPECIES AND SUBSPECIES, WITH TYPE LOCALITIES. 1

1

four {2Iicrofus, Pifymys, ArvicoJa, and Lagurus) include also Old World
species. All of tlie nine subo;enera, save Microfus, are sliarpl^^ defined

and easily distinguished b}^ either cranial or external characters. The
subgenus ^[ic)•otu.s 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 sufl&cieutly differentiated to merit subgeueric

rank.

KEY TO SUBGEXEEA OF MICROTUS.

m3 with 3 transverse loops and no closed triangles. Plantar tubercles 5 or 6.

m3 Avitli 3 closed triangles,' mamma' 8.-

Plantar tubercles 6, side ^ulands on hips in adult males (on tlanks in

xantlwgnatlius) Microtits

Plantar tubercles 5, side glands on flanks or else inconspicuous.

Side glands conspicuous on flanks of adult males, size large ArricoJa

Side glands obscure or wanting, size small Chilotns

mo with 2 closed triangles, mamma^ 4 or 6.

Skull wide and flat, tail very short, fur short and dense, mamma^ 4. . Pitymt/s

Skull high and narrow, tail medium, fur coarse, mamma^ 6 Pedomi/s

mo with 2 transverse loons and 2 median triangles, plantar tubercles 5.

ml with 5 closed ' ^les.

Sid(> glands conspicuous in both sexes, mamma^ 6, size very large, tail

lo'.ig Xeojiber

Side glands obscure, mamma^ 8, size small, tail very short Lagurus

ml with 3 closed triangles.

m3 with 3 closed triangles, mamma^ 6, tail short Rerpetonujs

ni3 with 2 closed triangles, mamma' 4, tail long Orthriomi/s

LIST OF SPECIES AXD SUBSPECIES, WITH TYPE LOCALITIES.

Microtus ahhyevlatus Miller. Hall Lsland, Bering Sea, Alaska.

acadlcus Bangs. Digby. Xova Scotia.

alh'tii (True). Georgiana. Brevard County, Florida.

alficolus (]*Ierriam). Little Spring, San Francisco Mountain, Arizona. 8,200

feet.

anf/nsticeps Bailey. Crescent City, California.

nri:oneusis Bailey. Springerville, Arizona.

arvicoloides (Rhoads). Lake Keechelus, Washington, 8,000 feet.

auricularis Bailey. Washington, Mississippi.

aus ferus (Le Conte). Racine, Wisconsin.

aztecns (Allen). Aztec, Eio Arriba County, Xew Mexico, 5.900 feet.

hairdi Merriam. Crater Lake (Glacier Peak). Oregon, 7,800 feet.

hrciceri (Baird). Muskeget Island, Massachusetts.

californicus (Peale). San Francisco Bay, California.

cauesccus Bailey. Conconully, Washington.
canicaudns Miller. McCoy, Oregon.

chrotonhinus CMUlev). Mount Washington, head of Tuckerman Ravine,

Xew Hampshire, 5,300 feet.

' Except Microtus hi-eweri, in which 2 are usually eonflueut, and chroforrhitius,

which has 5 closed triangles.

Except in the Microtus mexicanus group, in which the number is 4.
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Microlns constrictus Bailey. Cape Mendocino, California.

curtatus (Cope). Pigeon Spring, Mount Magnider, Xevada.

drummondi (And. 6c Bach,). Rocky Mountains, vicinity of Jasper House,

Alberta, Canada.

dutcheri Bailey. Big Cottonwood Meadows, near Mount Wliirney, Califor-

nia, 10,000 feet,

edax (Le Conte), Califoruia ( south of San Francisco),

enixus Banus. Hamilton Inlet, Labrador.

Jisheri Merriam. St, Matthew Island, Beriug Sea, Alaska,

foniif/enus Bangs. Lake Fdward, Quebec,

fuh'irenter ^lerriam. Cerro San Felipe, Oaxaca, Mexico,

fjuaiemalensis Merriam. Todos Santos. Huebuerheuaugo. Guatemala, 10,000

feet.

haydeni (Baird\ Fort Pierre, South Dakota,

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

kadiacensis Merriam. Kadiak Island, Alaska,

lahradorius Bailey. Fort Chimo, T'ngava, Labrador.

Uucopluvus (Allen). Graham Mountains, Arizona.

lon'/icaudus (Merriam), Cnster, South Dakota.

ludovicianiis Bailey. Iowa, Calcasieu Parish, Louisiana.

macfarlani Merriam. Fort Andersou (north of Itieat Bear Lake^ Arctic

America,

macroptis (Merriam *. Pahsimeroi Mountains, Idaho, 9,700 feet.

macrurus Merriam. Lake Cushmau, (Jlympic Mcniutains, Washington,

mexicanus {T>e Sanssnre). Mount Orizaba^ Mexico.

minor (Merriam). Bottineau, Xorth Dakota.

inodestus (Baird), Sawatch Pass (Cochetopa Pass i. Colorado.

mogoUonensis (Mearus). Baker Butte, Mogollon Mountains, Arizona.

mo)ita)ius (Peale). Heiidwaters of Sacramento River, near Mount Shasta,

California.

mordax (Merriam,). Sawtooth (or Alturas ' Lake, Idaho, 7,200 feet.

nanus (Merriam i. Pahsimeroi ^lountains. Idaho.

nemoraUs Bailey, Still well I)OSton Mountains ), Indian Territory,

nesojjJnlus Bailey. Great (inll Island. Xew York.

nevadensis Bailey. Ash Ml ado us. Xye County, Xevada.

nigrans Rhoads. Currituck, Xortli Carolina.

02)erarius (kelson). St. Michael. Alaska.

oregoni (Bachmau). Astoria, Oregon.

jyaUidus (^Merriam). Fort Buford. X^orth Dakota.

panperrimus (Cooper). Plains of Columbia, near Snake River. 'Washington.

pennsylvanicus (Ord). Pennsylvania near Philadelphia).

plia'iis Merriam. X'orth slope Sierra X'evada de Colima, Jalisco, Mexico,

10,000 feet.

piinetorum (Le Conte). Pine forests of Georgia (probably near the old

Le Conte plantation at Riceboro, Georgia.)

popofensis Merriam. Popof Island, Shumagin Islands, Alaska.

quasiater (Coues), Jalapa. Vera Cruz, Mexico,

rivulai'is Bailey. St. George, Utah.

richardsoni (De Kay). Xear foot of Rocky Mountains, vicinity of Jasper

House, Alberta, Canada.

scalopsoides (And. <Sc Bach.). Long Island, Xew York.

scirpensis Bailey. Amargosa River, California, near California-Xevada line.

serjycns Merriam. Agassiz, British Columbia.

sitJcensis Merriam. Sitka, Alaska.
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Microtus terrcvnovo' (Bangs). Codrov, Xewfonudland.

ietrament.^ (Rhoads). Beacon Hill Park, Victoria, British Columbia.

foicnsendi (Bacliman). On or near Wappatoo (Sanrie) Island, Willamette

Eiver, Oregon.

umhrosHS Merriam. Mount Zempoaltepec, Oaxaca, Mexico, 8.200 feet.

unalascensis Merriam. Unalaska Island, Alaska.

vaUicoIa Bailey. Lone Pine. Inyo Conuty, California.

yakuiatcnsis Merriam. Yakutat I)ay, Alaska.

xantliognaihus (Leach). Hudson Bay.

Subgenus MICROTUS Schrank.

Type.

—

Microtus ierrestris Schrank (==!/?< -s arvaJis Pallas).

Alicrotus Schrank, Fauna Boica, I, Iste Abth., 72, 1798.

Alicrotus Miller, X. Am. Fauna Xo. 12, 63, July 23, 1896 (subgenus).

Geographic distrihution (in Xortli America).—From tlie Arctic Ocean
soutliward to southern Mexico, and across the continent, mainly in

Boreal, Transition, and Upper Anstral zones.

Subgeneric cliaracters.—Plantar tubercles G: lateral f^'lauds on hips in

adult males :^ mamma' 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

inmost eastern species an additional posterior inner loop: m3 with 3

closed triangles (except in cJirotorrhhius and ahhreviatus groups).

GEOUPS IN THE SUBGEXUS MICROTrS.

The subgenus Microtus is readily divided into 10 fairh' well-marked

groups of slightl}^ superspecihc 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 relationshij) of species and for convenience in arrangement

they serve a useful purj^ose.

1. Penusylvanicus Group, characterized by a posterior riftb loop to middle upper

molar, includes pennsylvanicus, nigrans, acadicus. modestas, fontUjenus, Jahradorins,

enixus, aztecus, drummondi, ten'cvnovce, »f-soj;//;7i<x. and hreiceri.

2. Montauus Group, characterized by moderately short tail and coustrieti'd incisive

foramina, includes montanus. arhonensis, nanus, cauescens. (-(Diicaudus, nevadensis,

rivaJaris. and dutcheri.

3. Townsendi Group, characterized by large size, long- tail, and daik-brown color,

includes toicnsendi snidietramerus.

4. Californicus Group, characterized by large size and wide-oi>cn incisive foramina,

includes californicus, constrictua, calUcoJa, edax, and sc/;'j;e/'s/.s.

5. Longicaudus Group, characterized by long tail and gray color, inclndes Joiigi-

caudus, mordax, macrurus, angxisticeps, alticolns, and leacoplni us.

6. Mexicanus Group, characterized by short tail, brown color, and onlyl mammic,
includes mexicanus, phanis, fidvirenter, and mogollonensis.

iln front of hips in xanthognatJius and probably in clirotorrliintis.

-Four in the mexicanus group, a pair of inguinal and a pair of pectoral.

3 With only four closed triangles in most of the Alaska species.
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7. Opsrarius Group, characterized by short tail and ouly 4 closed triangles in

anterior lower molar, includes operarius, macfarlani, kadlacensls, unalasccnsis,

sitkensis, ijnl'titatensis, popofomis, and innuitus.

8. Abbreviatus Group, characterized liy rohust form, very short tail. 5 closed tri-

angles in anterior lo\Yer molar, and two closed and one open in posterior

npper, includes abbyeriatuimnd fislteri.

9. C -irotorrMuus Group, characterized hy yellow nose and five closed triangles in

posterior upper molar, iiiclndes chrotorrliinus and ravns.

10. Xanthognathus Group, characterized hy yellow nose, large size, glands on
Hanks, and 3 closed triangles in posterior upper molar, includes one si)ecies,

xanthognathus.

In using the following key it will be necessary to liave botli skins

and skulls in hand, and even then it will be impossible to identify some
of the forms without actnal comparison with their nearest allies. When-
ever possible, several specimens should be examined, to avoid the

danger of being led astray- b}^ abnormal molar patterns, for even the

widest ranges of snbgeneric differences are sometimes covered by
individual variation or abnornial tooth i^attern.

KEY TO SPECIES AXD SUBSPECIES OF THE SUBGENUS MICKOTUS.

ml; v. ith 4 closed angular sections and a rounded posterior loop.

m3 with two of the 3 triangles usually continent.

Interparietal aljont as wide as long, colors pale breneri

Inleiparietal much wider than long, colors dark ne.sopliiJus

in3 with 3 closed triangles,

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

with a median dusky line tvfra noco'

ml with normal truncate posterior triangle ; belly w ithout median dusky line.

Interparietal more than half ;is long as wide, belly white.

Skull long and narrow, braincase long, feet and tail stout aztecus

Interparietal about halt as long as "wide, l)elly usually dull colored.

Skull wide, braincase short, molars small cnh us

Skull not wide, braincase medium, molars medium.
Colors dusky or blackish.

Size large, bind foot 23 nigrans

Size small, hind foot 21 fontigoiiis

Colors brownish or dark grayish.

Size meilinm.

Belly white or whitish acadiciis

Belly dull.

Colors bright or dark brownish .peiiusi/lvanicHs

Colors paler, size less inodesfus

Size small, feet and tail very slender.

Skull low, incisors projecting, bnlhe not large labradorius

Skull high, incisors decurved, bulla- large. _ drioniiiondi

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

grouj).

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

not constricted.

Colors bright rich brown above and below fnlvivtntev

Colors dull brownish above and below.

Belly but little lighter than back.

Size medinm mexicanns

Size slightly larger phwus

Belly much lighter than back; size small .- mogoUontnsis
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Mammje 8, inguinal, 2-2; pectoral, 2-2.

ml with normally 4 closed triangles (sometimes 5 in si(Jce)isis) and rounded anterior

loop.

Ealla' very small and narrow, molars very light.

Skull narrow and slender ojycrnrius

Skull wider and heavier kadiacciisis

Bulku medium, molars moderately heavy.

Incisors strongly x)rojectiug.

Size large, hind foot 23 iiutititiis

Size small, hind foot 19 macfarlaiti

Incisors not strongly- projecting, size medium.
Froutals heavily ridged in adult males,

Prezygomatic notch deep, color dusky gray or ochraceous.

Color dark ochraceous, helly dusky sitl'ensis

Color dusky gray, belly huffy gray jjal uiatensis

Prezygomatic notch shallow, color ofhraceous unalascensis

Frontals not ridged in adults, color ochraceous popofensis

ml 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 xan tlio(jnath us

Size smaller, glands obscure or wanting, m3 with 5 closed triangles.

Color bister clirotorrJiinus

Color grayish - y-aviis

A pair of glands on hips of males, nose not yellow.

Tncisi\ e foramina not constricted ijosteriorly, ui2 with or without posterior loop.

Size large, colors dark, young blackish.

iS'asals emarginate posteriorly edax

Nasals truncate posteriorly scirjKusis

Size smaller, colors grayish, j'oung dusky californicus

Colors clearer gray, bulhe smaller.

Skull wide vallicola

Skull narrow constrict ns

Incisive foramina constricted posteriorly, ni2 noruuilly without X)Osterior loop.

Tail very short, size medium.
Iji'Uy dusky, lips and tip of nose white diitcheri

Belly, lips, and nose huffy.

Rostrum and nasals slender ahhycviatns

Rostrum and nasals heavy fisheri

Tail medium, size large or small.

ml 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. . rivularis

Size medium or small, hind foot 18-22, belly gray or whitish, ears

large.

Hind foot 20 or more.

Color dark gray above monianus

Color rusty gray above 1 arizonensis

Hind 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 SPECTP:S AND ST'BSPECIES OF THE SUBGENUS MICROTFS—Cout-d.

Tail long, abont ^ of total length.

Hip glands conspicuous in males, colors dark In-own.

Hind foot averaging 25.4 toicnseudi

Hind foot averaging 22 ietramerus

Hip glands not conspicuous, colors grayisli, belly whitish.

Size large, hind foot 24 macruriis

Size mediuru, hind foot 22.

Anterior arm of frontal acuminate.

Skull narrow, bulhi? small amjusticeps

Skull normal, bulhie large.

Sides much grayer than back mordax
Sides scarcely grayer than back longicauclus

Anterior arm of frontal obli(juely truncate.

Size small, foot 20 aJficoJus

Size larger, foot 22 leucophaus

MICROTUS PENNSYLVANICUS (Ord). :Meadow Vole.

Mus pe7insi/lvanica Ord, Guthrie's Geography, 2d American edition, 11, 292, 1815.

(Rhoads' reprint.) Based on Wilson's description of the meadow mouse from
meadows below Philadelphia and along the seashore.

Alynomes pratcnsis Ratinesque, Am. Monthly ^Nlag., II, 45, 1817. Based on Wilson's

description of meadow mouse.

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

Arvlcola ripariiis Ord, Journ. Acad. Nat. Sci. Philadelphia. IV, Pt. II. 305-306, 1825.

(Type locality noc given.)

Arvicola jjaVws/rjs Harlan, Fauna Americana, 136-138, 1825. (Swamp along the shores

of the Delaware.)

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

Arvicola alhonifescens Emmons, Rept. Quad, Mass., 60-61, 1840. (Williamstown,

Mass.)

Arvicola fnlva And. and Bach., Proc. Acad. Nat. Sci. Phila., I, 96, 1841. (''One of

the Western States; we believe Illinois.'')

Arvicola nasuia Aud. and Bach., Proc. Acad. Nat. Sci. Phila., I, 96-97, 1841. (Near

Boston, Mass.;

Arvicola nifescens DeKay, Zool. N. Y., Mammals, I, 85, 1842. (Oneida Lake, N. Y.)

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

Arvicola deJcayi Aud. and Bach., Quad. N. Am., Ill, 287-288, 1854. (New York or

Illinois.)

Arrieo'la riparia A ar. longijnlis Baird, Mammals N. Am., 524, 1857. (West NorthfuTd,

111., and Racine, Wis.)

Arvicola riifidorsiim Baird, Mammals N. Am., 526, 1857. ^ (Holmes Hole, Marthas

Vineyard, Mass.)

Ty2)€ locality.—Pennsylvania (meadows below Philadelpliia).

Geograpliic distribution.—Eastern United States and westward as

far as Dakota and Xebraska, shading into modestus of the western

plains and Eocky Mountains. In a general way it oecnpies tLe Tran-

sition zone from the Atlantic coast to the edge of the Great Plains.

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

1 Not having seen the type of rufidorsnm or any specimen from Marthas Vineyard,

I hesitate to place this name in synonomy.
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General characters.—Size medium; tail at least twice as long as hind

foot; fur loug, overlaid with coarse liairs; ears moderate, conspicuous

above fur in summer, almost concealed in winter pelage; colors dusky

gray or brownish; skull loug, well arched, and rather smooth: middle

upper molar with four triangles and a posterior loop.

Color.—Summer ijelage: Upperparts dull chestnut brown, varying

to bright jdlowish chestnut, darkened along the back with coarse

black hairs; belly dusky gray or tinged with cinnamon ; feet brownish

;

tail dusky above, slightly paler below. }Yinter 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-

iwiug two-thirds of the space between molars and incisors; bullpe mod-
erately large and well rounded ; molar series long;

Measurements.—Average of 5 adults from

Washington, D. C. : Total length, 171; tail vertebrae, 46; hind foot,

21.2. SJcull (Xo. 30321, $ ad., from Washington, D. C.) : Basal length,

27.4; nasals, S.3; zygomatic breadth, 17.2; mastoid breadth, 12.7; alve-

olar length of upper molar series, 7.2.

Remarl's.—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 the 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 [N'ova

Scotia. To the westward pennsylranicus is fairly typical as far as

southern Michigan and Iowa, but on the i)lains of ]S"ebraska and South

Dakota it grows paler as it grades into modestus. Xorthward in 3Iiu-

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 tj'pical pennsyli-anicus^

are labeled as coming from Prairie Mer Eouge, La., but I am inclined

to question the authenticity of the labeling.

Specimens examined.—Total number, 716, from the following localities

:

Pennsylvania: Pliiladelphia, 1 ; Chester County, 1 ;
Carlisle, 6; Columbia, 2

;

Drurys Run (near Eenovo), G; Foxbury, 2; Pine Glen, 1; Leasuresville, 2

;

Bear Lake (Warren County), 2.

18392—^0. 17 2

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

and 3 short outer salient angles.
Fig. l.—Molarenamel pattern

of Microtus penyisylvanicus
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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: Wiluiingtoii, 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 ;
Bladenshurg, 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 Northtield, 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, 1;

Tower, 6.

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

seton, 18; Fort Wadswortb, 2.

Ontario : Toronto, 1 ; Lorne Park, 6.

MICROTUS PENNSYLVANICUS NIGRANS Rhoads. Albemarle Meadow Vole.

Microtus pennsylvanicu8 nigrans Rhoads, Proc. Acad. Nat. Sci. Phila., 1897, 307-308.

Type locality.—Currituck, C.

Geographic distribution.—(Typical form.) Coast region of nortberu

ISforth Carolina and southern Virginia, in the Austroriparian zone.

Habitat.—Marshes and localities close to water.

General characters.—Slightly larger than pennsylvamicus^ 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 cinnamou; 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 ty])ical

pennsylvanicusj rostrum slightly heavier, incisive foramina wider ; den-

tition the same.
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Measurements.—Average of three uot fully adult males from type

locality: Total length, 165; tail vertebrne, 48; hind foot, 23. Skull (No.

72374, S ad., from Eastville, Va.): Basal length, 29; nasals, 8.5; zygo-

matic breadth, 17.5; mastoid breadth. 13.4: alveolar length of upi^er

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 pennsijlvanicus 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.

Microtus pennsylvanicus acadicus 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.

Ge^ieral characters.—Slightly smaller than M. pennsylvanicus; color

slightly paler, both in summer and winter.

Color.—Summerpelage {JVi\j to OaXjobOiV) : 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. ^Yinter 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 ofpenn-

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 vertebri©, 49 ; hind foot,

20. Average of 5 topotypes: 170; 47; 21. Skull (No. 2145, ^ —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 M. acadicus are accentuat* d.

J?he winter pelage is rather more distinctive than the summer.
Specimens examined.—Total number, 67, from the following localities:

Nova Scotia: Digby, 19; Halifax,!.

Prince Edward Island : 47.
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MICROTUS PENNSYLVANICUS MODESTUS (Baird). Sawatcli Vole.

Arvicola modesta Baird, Mamm. N. Am., 535-536, 1857.

Arvicola insperatus Allen, Bnl. Am. Mus. Nat. Hist., 347, 1894 (Custer, 8. Dak.).

Type locality.—"Sawatcli Pass, Eocky Mountains" [same as Coche-

topa Pass], Colorado.

Geographic distribution.—Eocky Mountains and western Plains from

New Mexico to Britisli 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. pennsylvanicuSj 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 liairs; 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: Shghtly less

blackish than in pennsylvanicus.

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, 170; tail vertebra^, 41; hind foot, 20.0. Shull {'No. 48053,

2 ad.): Basal length, 27; nasals, 7.6; zygomatic breadth, 16 ; mastoid

breadth, 12.4; alveolar length of upper molar series, 6.7.

Bemarlx's.—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 halfgrown young in the black

lielage, 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 modestus, 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 tlie

iMamm. 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.

Sx^ecimens 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; Philhrook, 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 Plaius (8 miles east), 1.

Idaho: Lemhi, 1; Salmon River, 3 ; Challis, 3; Birch Creek, 24; Cteur d'Aleue^

3; Fort Sherman, 1.

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

Marcus, 1.

Utah: Ogden, 7; Salt Lake, 1.

MICROTUS PENNSYLYANICUS FONTIGENUS (Bangs). Forest Yole.

Microtux foniigenus Bangs, Proc. Biol. Soc. Wash., X, 48-49, March 9, 1896.

ITicrotus pennsylvanicus fontigenus Miller, Proc. Boston Soc. Nat. Hist., XXYIII, 14,

April, 1897.

Ty2)e local iti/.—Lake Edward, Quebec.

Geographic distribution. Eastern Canada, in the Hudsonian zone.

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

General characters.—Smaller than pennsijlvanicus^ with short wide

skull, large round bulhi^, 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 augular;

rostrum and incisive foramina short; braincase wide; audital buihe

large and smoothly rounded; interpterygoid space narrow, ending

squarely at palate; dentition as in pennsylvanicus. .

2[easurements.—Type, 9ad. : Total length, 151 j tail Yertebri;e,41; hind

foot, 21. Topotype, S ad.: 150; 15; 21. Skull {^o. 3839, S ): Basal

length, 23, nasals, 6.2; zygomatic breadth, 14.3; mastoid breadth, 11.5;

alveolar length of upper molar series, 6.

EemarlxS.—The short rostrum, short, wide braincase, and short inci-

sive forajuiiia distinguish /o»//r/e>n(s from both pennsylvanicus and driim-

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 Kepigon and
Peninsula Harbor, Ontario, but he considers the specimens obtained at

those i)laces not quite typical.^ A series of 10 specimens from Godbout,

Quebec, are rather nearer fontigenus than acadicus.

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

' Proc. Boston Soc. Nat. Hist., XXYIII, 14, April, 1897.
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MICROTUS PENNSYLVANICUS LABRADORIUS Bailey. Little Labrador Vole.

Microtus pennsylvanicus labradoriiis Bailey, Proc. Biol. Soc. Wash., XII, 88, April 30,

1898.

Type locality.—Fort CMmo, Ungava, Labrador.

Geographic distrihution.-—Known only from the type locality.

General characters,—Size of Microtus drummondi and of approxi-

mately the same proportions. Skull flatter, with smaller audital bullae

and more protruding upper incisors.

Color.—(Much changed by alcohol.) TJpperparts dark brownish;

belly whitish; tailbicolor; 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 bullae 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 ov fontigenus by the protruding incisors and
small audital bullae.

Measurements.—Type, $ ad. (in alcohol), measured by Dr. 0. Hart
Merriam : Total length, 139 ; tail vertebrae, 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 fontigenusj though no doubt meeting and grading into the latter.

It is widely different from e7iixus, and the two occur together at Fort

Ohimo. .

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

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

Arvicola drummondi Aud. and Bacli., Quad. N. Am., Ill, 166-167, 1854.

Arvieola (Mynomes) microcephalus Rhoads, Proc. Acad. Nat. Sci. Phila., 1894, 286-287

(Lac La Hache, B. C).
Microtus stonei Allen, Bui. Am. Mus. Nat. Hist., XII, 4, March, 1899 (Liard River,

N.W.T.).

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

Geographic distrihiUion.—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, K. W. T., in Canadian and
Hudsonian zones.

Habitat.—Both marshes aud dry upland.

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

Color.—Summer pelage : TJpperparts 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 bufty,

sometimes dusky during the molt; feet silvery gray; tail bicolor, black-

ish above, whitish below. Winter Felage: Paler than in summer; yel-

low on ears and nose more conspicuous; Young: Paler and not so

sooty as young pennsylvanicus.
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Cranial characters.—Skull not much arched and rather flat topped,

slender but sharply ridged in adults ; audital bulhb large and smoothly

rounded
j
palate flattened in immature specimens, becoming higher

with deep lateral pits in adults. Dentition as inpennsylvanicus. Except
for the larger bullae and a few characters of minor weight, the skull of

drummondi is a miniature of the skull ofpennsylvanicus.

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; 4L; 18. /S'A;?<ZZ (No. 81487,

9 ad., same locality) : Basal length, 23
;
nasals, 6; zygomatic breadth,

14; mastoid breadth, 11; alveolar length of upper molar series, 6.

Bemarl^s.—The characters separating drummondi fvompennsylvaniens

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 Biackfoot, Montana, are nearer modestus, while those from Summit
and St. Marys Lake are almost typical drummondi. At Elk Eiver,

Minnesota, about half of the specimens are almost typical drummondi^

while the others are a small form of peiinsylvanicus; 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 dritmmondi merges into fontigenns, 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 aj^pearance, but

retains its cranial characters, Alaska and northwestern specimens

(from Fort Wrangel, I^ulato, and Fort Simpson) are larger and in gen-

eral appearance less different from yennsylvanicus, but detailed cranial

characters show them to be but a robust form of drummondi. Speci-

mens from Liard River, including the type of M. stonel, 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; Banfif, 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; Okauagan,

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; FortRae, 3; Fort

Reliance, 1; Big Island (Great Slave Lake), 1 ; Fort Good Hope,

1; Fort MacPhersou, 1; F'ort 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.

Arvicola (Mynomes) aztecns Allen, Bui. Am. Mus. Nat. Hist., V, 73-74, April 28, 1893.

Type locality.— Aztec, IS'ew Mexico (altitude, 5,900 feet).

Geographic distribution.—Valley of the Sau Juan River in north-

western New Mexico, in Transition zone.

Rahitat.—Grassy places along the river banks and near irrigatiou

ditches.

General characters.—In size similar to M. pennsylvaniens^ 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 buft*; 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 bulh^B large; mandible short and heavy;

angular process of mandible wide; dentition as in pennsylvaniens.

Measurements.—Average of 7 adults from type locality : Total length,

171; tail vertebra?, 43; hind foot, 22. Slmll (No. 57432, $ ad.): Basal

length, 28.8; nasals, 8.4; zygomatic breadth, 17 ; mastoid breadth, 12.5;

alveolar length of upper molar series, 7.2.

UemarTxS.—Microtus aztecus belongs to the pennsylvaniens 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 full 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.—Eastern coast of Labrador from Hamilton

Inlet to Ungava Bay, 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
j

belly smoky gray or soiled

whitish, sometimes tinged with bulfy; feet dusky or blackish; tail

black above, grayish brown below.

Cranial characters- -Outliue of skull shorter, wider, and less arched

than in pemisylvaniens
\
prezygomatic notch deej); 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 pennsylvaniens.

Measurements.^—Type, 9 ad.: Total length, 210; tail vertebrje, 67;

hind foot, 22.5. Average of 10 adult topotypes : 189.4 ; 60.4 ; 22.4. Slcull

(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.

Bemar'ks.—Microtus enixus appears to be a distinct and well marked
species of the pennsylvanicus groujj, 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 pennsylvanicus.

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

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

MICROTUS TERR^NOV^ (Bangs). Newfoundland Vole.

• Jrvicola terrcenova^ Bangs, Proc. Biol. Soc. Wash., IX, 129-132, July 27, 1894.

Type locality.—Oodroy, Newfoundland.

Geographic distribution,—Newfoundland and Penguin Island.

General characters.—Slightly larger thnn pennsylvanicus, with decid-

edly larger hind foot, and more yellowish colors; belly with dusky

median line; nose patch bufl'y; skull wide and angular.

Color.—Summer pelage ih\ July and August specimens): Upper-

parts dark russet, darkened by brown tipped hairs, becoming ])aler 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-

lllse; 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^

From original description^
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Measurements.—Average of 10 adults from type locality : Total length,

182; tail vertebrae, 52; hind foot, 23.1. Slciill (Ko. 74029, $ ad.): Basal

length, 28.5; nasals, 8.4; zygomatic breadth, 17; mastoid breadth, 13;

alveolar length of upper molar series, 7.

Remar'ks.—Microtus terramorrv 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

Sj^ecimens examined.—Total number, 43; from the following localities:

Newfoundland : Codroy, 35 ;
Penguin Island, 8.

MICROTUS BREWERI (Baird). Beach Vole.

ArvicoJa breweri Baird, Mamm. N. Am., 525-526, 1857.

Type locality.—Muskeget Island, Massachusetts.

Geographic distribution.—Muskeget Island.

Habitat.—Beach idIuui 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 bufify 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 lachrymals; 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, $ ad.)

:

Basal length, 28.7; nasals, 8.3; zygomatic breadth, 17.3; mastoid

breadth, 13; alveolar length of upper molar series, 7.2.

RemarJcs.—Mne of the 20 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.

MICROTUS NESOPHILUS Bailey. Gull Island Vole.

Microtus insuJaris Bailey, Proc. Biol. Soc. Wash., XII, 86, April 30, 1898. Name
preoccupied by Lenimus insularis, Nillson (= Microtus agrestis L.).

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

Type locality.—Great Gull Island, i^ew York.

Geographic distribution.—Great Gull Island (at entrance to Long

Island Sound).
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General eharacters.—Size of pennsylvanicus ; colors darker j 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 peiinsylvanicus in

shorter, wider braincase, wider and more abruptly spreading zygomatic

arches, more expanded jugal, and smaller audital bulla?; j)alate short,

with a median point or spur and deep lateral pits; m3 normally with

anterior inner and outer triangles approximately opposite and contin-

ent; dentition otherwise similar to that of ijennsylvanicus.

Measurements.—Type (measured in dry skin): Tail, 29; hind foot, 20.

No. 1943, Am. Mus., $ ad., 185 : 41 : 21. S'kull (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.

Remarlis.—Microtus nesophilus needs no comparison with hreiceri or

terraiiovw, the other two insular forms from the Atlantic coast. In

general appearance it more nearly resembles pennsylvanieus, 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 si^ecimens 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 uontamis Peale, U. S. Exploring Exp'd., Mammalogy, 44^ 1848.

Arvicola longirosiris 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.

Habitat.—Marshes, meadows, and tule swamps.
General eharacters.—Size medium (about as m pennsy Ivaniens)', 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 i^osteriorly.

Color.—Summer pelage : Upperparts bister or ashy mixed with

blackish; belly washed with soiled whitisli, 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 i)osteriorly ; bullae medium and well

rounded; dentition rather light; m2 with 4 closed

/\^a^aAyv^^ sections; m3 with 3 closed triangles; ml nor-

W^TM^^^Vt^ ujally with'o closed triangles.

Measurovents.—Average of 10 specimens from

Sisson,Cal.: Total length, 175; tail vertebrje, 52

;

hind foot, 21.5. Extremely large specimens from
Fig 2.-Mo]ar enamel pattern Siggon ^.^^ l^jgh aS 192; 54; 23. Sl-llll (Xo.
ot Microtiis iiinntcoius 0). n •

%b89, S 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 remarls.—The original description of J/, montanus, though

meager, agrees in all particulars with the animal from Sisson, at the

west base of Mount Shasta. The measurements (total length, 6J inches;

tail, li inches=156 mm. and 38 mm.) give it too short a tail, which only

serves to restrict it more closeh' to this form in distinction from either

of the longer-tailed species (wo>Y7«.r or cal ifornicus) t^At 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 Upi)er Des Chutes, are ideiitntal

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 Eiver, are the same as those from Sisson and from Fort

Crook, lower down the river, and also the same as Baird's type of ]\r.

Jongirostris from 'Upper Pitt River.'

M. monta7ius 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, Xevada,

while specimens from higher levels in Ihe Transition zone are smaller,

with slenderer feet and grayer coloration. The variation is mainly, but

not entirely, zonal. To separate either extreme would tend to con-

fusion rather than convenience, as the extremes point to nevadensis -on

the one hand and to nanus on the other.

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

California: Sisson, 57; Fort Crook, 23; Hayden Hill, 2; Fall Lake, 2; Cassel,

1; Tnle Lake, 2; Goose Lake, 8; Greeuville (8 miles N\V.), 3; Bucks

Raucli (PluMias Co.), 1; Qiiincy, 3: Summit, 1.

Nevada: Waslioe, 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.

Mamm. N. Am., 530, 1857.
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Oregon: Klamarli Basiu (Lost Eiver), 8; Klamath Falls, 1; Fort Klamath, 5;

Swan Lake A'alley, 5; Plush (west side Warner Lake\ 9; Shirk, 2; Steen

^Mountains (east slope), 1; Summit NE. of Steeu Mountains), 2; Burns,

2 ; Wapinitia, 4.

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

MICEOTUS MONTANUS ARIZOXENSIS Bailey. Arizona Vole.

Microius montaniis arhonensis Bailey. Proc. Biol. Soc. Wash., XII, 88, April 30, 1898.

Type JocaUty.— Springerville, Ariz.

Geogyaphic distribution.—Plateau couutry of eastern Arizona, at

head of Little Colorado, in the Transition Zone.

Hahitat.—Creek banks and damp meadows.

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

Color.—Early winter pelage (October and November specimens):

Upperj)arts yellowish or rusty brown; belly washed with white; feet

dark grayish; tail bicolor, blackish above, grayish below : lips wliitish.

Slightly immatnre specimens are a little duller colored than adults.

Cranial characters.—Skull verj^ similar to that of montanus, but

easily distinguished by the Hatter palate with shallower lateral pits

and by thicker pterygoids; condyloid process of mandible slightly

shorter. Dentition not different.

Measurements.—Type: Total length, 184; tail vertebriP, 55; hind

foot, 20. Average of 7 specimens from type locality: 158; 11; 20.6.

SJiull (of type): Basal length, 27.3; nasals, 8: zygomatic breadth, 16;

mastoid breadth, 12.2; alveolar length of upper ujolar series, 6.5.

General remarl's.—Although widely separated geographically from

21. 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 subspecilic rank.

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

Arizona: Springerville, 11.

New Mexico : Xutria, 1.

MICROTUS MOXTAXUS RIVULARIS Bailey. Utah Vole.

Microius nevadensis rivularis 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 Eiver. The
runways were always found in wet i^laces among sedges and rushes.

General characters.—Larger and lighter colored than typical mon-
tanus; skull more arched; nasals narrower.

Color.— Winter pelage: L'pperparts 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 mucli ridged; nasals con-

spicuously narrower tliau in montaniis; frontals narrower posteriorly;

basioccipital more constricted anteriorly; dentition essentially the sanit'.

Measurements.—Type: Total lengtli, 179; tail vertebme, 48; hind
foot, 23. A nearly adult female topotype: 1G3; 43; 21. >S^A m7/ (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 reniarl's.—Since rivularis was described in 1808 as a sub-

species of 7icra(lensis, a series of 50 specimens has been collected at the

type locality of montaniis^ showiug 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 rindaris comes nearer

to typical nwntanus than to nevadensis. So far as at i)resent known it

has an isolated range in a Lower Sonoran valley, but it may readily

extend northward to meet and merge into montanvs in central Utah.

Specimens examined.—Tot^\ number, 4, from the type locality.

MICEOTUS NANUS (Merriam). Dwarf Vole.

Arvicola nanus Merriam, Nortli American Fauna No. 5, 62-63, pi. II, ligs. 5 aud 6,

July 30, 1891.

Type locality.—Pahsimeroi Mountains, Idaho (altitude 9,350 feet).

Geographic distribution.—Rocky ^fountains and outlying ranges,

from central Idaho southward to central Nevada and southern Colo-

rado, in Canadian zone.

Habitat.—Dr}^, grassy parks on mountain slopes.

General characters.—Size small; tail shoit; 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; tailbicolor, 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 bulh^
;
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, 6 ad.: Total length, 151; tail vertebrae, 41;

hind foot, 18. Average of live 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.

BemarlxS.—Microtus nanus hoiovig^ to the montanus group but occu-

pies a higher zone and has more of the habits of Fedomys or Lagiirus.

It is rarely found in wet places or near water. Specimens from certain

isolated localities are not entirely typical, but do not differ enough to

warrant separation.
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Specimens examined.—Total number, 114, from the following localities

:

Idaho: Pahsimeroi Mountains, 13; Lost Eiver 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.

Microtus nanus canescens Bailey, Proc. Biol. Soc. ^Vash., XII, 87, April 30, 1898.

Type locality.—Oonconully, Washington.

Geographic distribution.—Northern Washington and southern British

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

tion zone.

Rahitat.—Dry grassy ground.

General cliaracters.—Like nanus but lighter, clearer grayj skull with

larger bullae and greater mastoid breadth
;
zygomatic arches less widely

spreading
J
upper incisors bent more abruptly downward. Hip glands

conspicuous in adult males.

Color.—Summer pelage: Upperparts clear, dark grayish, formed by
pale buflfy and black-tipped hairs; sides shading to lighter gray aud

belly to white
J
feet dark gray; tail bicolor, blackish above, grayish

below. [Young and icinter pelage not shown in present material.)

Cranial cliaracters.—Skull slightly narrower and more elongate than

mnanus; interparietal averaging longer; bulhie decidedly larger and
fuller; mastoid breadth relatively greater; incisors scarcely reaching

beyond nasals; molar pattern as in nanus.

Measurements.—Type: Total length, 149; tail vertebriP, 42; hind

foot, 20. Sl^ull (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-

si)ecific 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), G,

Montana: West arm of Flathead Lake, 5; Hot Spring Creek (a branch of the

Little Bitterioot), 4.
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MICROTUS CAXICAUDUS Miller. GraT-tailed Vole.

Microtis canicaudiis Miller. Proc. Biol. Soc. Wash., XI, 67-68, April 21, 1897.

Type locality.—McCoy. Oregon.

Geograpliic distrihuiion.—Willamette Valley, Oregon, and the east

base of the Cascades in soutliern Washington, in Transition zone.

General characters.—Size and proportions abont as in nanus; ears

larger, sknll heavier, more arched, with fuller, rounder bnlLp, and shal-

lower lateral pits of palate, coloration more yellowish, tail grayer.

Color.— Winter pelage: Upperparts bright yellowish bister, darkened
with blackish-tipped hairs, slightly paler on sides; belly and whole

lower i:)arts whitish-gray; feet grayish or pale j)lnnibeons; tail in

winter adults uniformly grayish, with a half-concealed dusky dorsal

line. In the only summer specimen (from Korth Yakima. Wash., and

perhai^s not typical) the tail is sharply bicolor with a blackish dorsal-

line. Young (half-grown Xovember specimens): Sooty gmy 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; biilh^;

larger and more rounded than in nanus; interi^terygoid fossa narrower

and more acuminate; lateral pits of palate shallower; incisors less

protruding; enamel pattern of molars the same as in nanus.

Measurements.—Type: Total length, 135; tail vertebra?, 33; hind

foot, 20. Average of 8 adults from type locality: 141; 35.7; 20. Slnill

(of type): Basal length, 21.2; nasals, 7.3; zygomatic breadth, 15.3;

mastoid breadth, 12.8; alveolar length of upper molar series, 6.

RemarTxS.—A single specimen with a badly broken skull from Xorth

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.—Tot^l number, 11, from the following localities:

Oregon: McCoy, 9; Beaverton, 2; Sheridan, 2 (im).

Washington: North Yakima, 1.

MICROTUS DUTCHERI Bailey, Diitcher Vole.

2£icrotus dutcJieri 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.—Iludsonian zone of the southern Sierra

Nevada.

JTahitat.—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 bufly-brown; feet whitish or
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plumbeous-gray; tail bicolor, brown or blackish above, whitish below;

lips and usually tip of nose white. ( Winter pelage unknown.) Young:

Dull brown above and scarcely lighter below; feet and tail blackish;

lips and nose usually white.

Cranial characters.—Skull similar to that of montanus but differing

hi many details; rostrum slightly longer; hullie smaller and less globu-

lar; lateral pits of palate shallower; dentition the same.

j\leasurements—Tyi^e, $ ad.: Total length, 1G7; tail vertebra^, 35;

hind foot, 20. Average of 10 adults, 5 males and 5 females, from

typelocahty: 163; 37; 20.6. Sl'ull (of type): Basallength, 27.4; nasals,

8; zygomatic breadth, 16.7; mastoid breadth, 12.2; alveolar length

of upper molar series, 6.5.

General remarl<s.—The nearest relative of M. dutcheri is montanus,

but the two species occupy widely separated zones, and show no evi-

dence of intergradation.

Specimois examined.—Total number, 65, from the following localities

in the Sierra Xevada

:

California: Big Cottonwood Meadows, 28; Wliituey Meadows, 11; Menacbe
Meadows, 2; Olancha Peak, 3; Head of Keiu Eiver, 1; Mammoth, 12;

Pine City, 3; Head of San Joaquin River, 5.

MICROTUS XEVADEXSrS Bailey. Nevada A^ole.

Alicrotns necadensit^ Bailey, Proc. Biol. Soo. AVasli., XII, 86, April 30, 1898.

Type locality.—Ash Meadows,^ ]N"ye County, ^fevada.

Geograpliic distribution.—Known only from the tj^pe 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. Kunways
always found in wet, muddy i^laces, and often extending through shal-

low water.

General characters.—Size large; ears small; tail rather siiort; 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-

talshigh; rostrum bent downward; nasals truncate or rounded pos-

teriorly, terminating even with arms of premaxilhv; 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.

18392—Xo. 17 3
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able; m2 with 4 closed sections in 8 out of 16 specimens, in the other

8, with a slight inner lobe or loop at base of posterior triangle; ui3 with
anterior crescent, three closed triangles, and a posterior loop with two

iuner lobes; ml usually with 6 closed triangles.

^feasurements.—Type: Total length, 210; tail vertebnx', 55; hind foot,

25.5. Average of 8 specimens from type locality : 176; 47; 23. Sl'idl

(of type): Basal length, 32; nasals, 10.2; zygomatic breadth, 19.3; mas-
toid breadth, 14.3; alveolar length of upper molar series, 8.

Remarls.—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 Microtis inhabiting a part of the Lower Sonoran
zone.

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

Nevada: Ash Meadows, 16; Pfihranaj^at Valley, 3.

MICROTUS CALIFORNICUS (Peale.) California Vole.

Arvicola californica Peale, V. S. Expl. Expd., Mammalogy, 46, 1848.

Arvicohi irowhridrji Baird, Maumi. N. Am., 529, 1857. (Moutercy, California.)

Type locality.—San Francisco Bay, California.

Habitat.—Dry meadows and grassy uplands, Upper Sonoran zone.

Geographic distrihution.—California, west of the Colorado Desert and
the Sierra Xevada, and from Santa Ysabel, San Diego County, Calif.,

north to the llogue Elver and Umpqua valleys, Oi egon.

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 in adult males.

Color.—Summerpelage: Upperparts dull buffy or clay-colored, slightly

lined with blackish-tii)ped hairs; sides paler; belly light bnffy or soiled

whitish; tail bicolor, brownish above, buft'y below: feet clear gray.

Winter pelage: Much darker tlian 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 j)lumbeous; 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 tip of ascending arm of i)remaxilhi^

;

])iezygomatic notch deep; postorbital processes prominent; frontals

concave posteriorly; incisive foramina open, rounded at both ends and
usually Avidest posterior to middle. Incisors heavj^ the upi^er bent

abruptly downward, not extending beyond tip of nasals; molars large

and irregular, posterior triangle of ml normally with an inner point or

angle; posterior triangle of m2 with an inner point or angle or loop,^

1 In 100 specimens, 77 liavo 1 closed triangles in m2, 20 have an open posterior loop,

and 3 liave a closed posterior loop :is in pomsylvanicus.
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suggestiug' the posterior loop iu jtennsi/Iranicus: mo with three closed

triaugles, 3 outer aud i inner salient angles j ml with 5 closed trian-

gles and 0 or 11 salient angles.

Measurements.—Average of 1 adults, 2 males and 2 females from

Walnut Creek. Calif.: Total length, 171:
^ ,

tail vertebric, 19: hind foot, 21.1. Of 10 (\£)^^-(^'^'i^^^^
adults from Monterey: 172: 52: 22.3. Sl-uU ^VM""^ V

( 6 ad., Xo. 1167S, from Walnut Creek,

Calif.) : Basal length . 27.5 : nasals, 8.5
;
zyg-

omatic breadth. 10.0 : mastoid breadth, 13.6
j

alveolar length of upper molar series, 6.8. s.-Muiar enamel pattern of

liemarls.—But slight variation is shown :u:icrotus caim.r)ucus < 5 .

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 Eogue Eiver

Valley, Oregon. A slight brightening in color is noticeable in speci-

mens from Auburn.^ The species is conspicuousl}' absent from the

bottom, or Lower Sonoran area, of the San Joaquin and Sacramento

valleys, its place being taken in the tule marshes of these valleys by

the larger, darker, longer tailed species, M. eda.r.

The skin of the type of J/. eaJifoniicus in the Vnited States National

Museum agrees perfectly with series of specimens from Berkeley, Wal-

nut Creek, arid 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 .1/. occidental is. a synonym of Ji.

totcnsendi, but it is not the skull of that species.

Sjyecimens examined.—Total number, 338, from the following locali-

ties:

California: Waluut Creek. 6: Oaklaud,. 1: J'erkeky, 44: Sau Lorenzo, 3:

San Mateo, 14 : Xovato. 7 ; Gleu Elleu. : Xieasio. 16: Point Eeyes, 34;

Cape Mendocino, 2; Mill Valley, Marin Connty. 3; Oleuia, 5: Cloverdale,

14; UkiaL, 2; Laytouville, 2 : Round Valley, 1 : Upper Lake, 1 : Leesville,

10: Bartlett Mountain, 1; EioDell, 1: Hornbrook, 3: Little Shasta. 4: May-
ten, 2; Cassel, 6: Eed Blnif. 1: near Edgewood, 2; Grindstone Creek,

Teliama County, 2: Auburn, 5: Jackson, 7: Cliinese Camp, 2: Boulder

Creek. 2: Monterey. 22: Jamesburg, 12: Jolou, 4; San Simeon. 1; Paso

Kobles, 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 Mountains), 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 Eiver Valley (near Grants Pass), 7: Siskiyou. 4: Drain. 6.

'The effect of red soil is noticeable iu these as in some other mammals from the

vicinity of Auburn.
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:\IICKOTrs C'ALIFOKNICUS VALLICOLA liailey. Valley Vole.

Alicrotiis caUj'ornicns vaUicoIa Bailey, Pioc. Biol. Soc. Wash.. XII. 89, 1898.

Ti/x>c locality.—Lone Pine, Inyo Connty, California,

Geographic distrihution,—Valleys east of the Sierra Nevada, Cali-

fornia. Confined mainly to Upper Sonoran zone.

Habitat.—Dry. grassy banks, npland meadows, and old weedy fields.

General characters.—Similar to caii/orniciis, but averaging slightly

larger and darker. Proportions the same.

Color.—Summer pelage: Upperparts dnll sepia, darkened by black-

tipped hairs, darker and Avith less biiffy safiiision than in californicus

;

belly dull grayish or smoky xDlumbeons; 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,hvit usually with

smaller audital bulLe, 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, 9 ad.: Totallength, tail vertebra%57: hind

foot, 23. Average of 7 specimens from type locality: 1S8; 50: 23. Skull

(of type): Basal length, 29.4; nasals, 9.5; zygomatic breadth, 17.();

mastoid breadth. 13.4: alveolar length of upi)L'r molar series, 7.4.

Bcmarl's.—The range of this form is not widely separated from that

of californicns on the west slope of the mountains, and the two forms

nmy meet by way of Walker Pa^s and the South Fork of Kern Eiver.

The ditference is i;ot sufticiently 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 exami)ie(l.—Total number, 52, from the following localities:

California : Loue Pine, 20; Olanclia, 3; Cartago (west side of Owens Lake), 3;

Independence Creek, 1; Alvord, 8; Bishop Creek. 2 : Panamint ^lountains

(liead of Willow Creek at east end of Xid^oii Eange). 9.

MICEOTrS CALIFORXICCS CONSTE ICTUS subsp. nov. Coast Vole.

TypeiTom Cape Mendocino, California. No. 98347, V. S. Nat. Mus., Biological Sur-

vey Collection. Collected Sept. 6, 1899, by Vernon Bailey. Original number, 7174.

Geographic distrihution.—Coast region near Cape Mendocino.

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

General characters.—Smaller and grayer than californicns, with nar-

rower skull, smaller audital bulhie, and nairower interpterygoid fossa.

Color.—Summer pelage (in September specimens): Bufi'y gray above,

whitish below; tail almost c;!ncolor, dull grayish ; feet gray.

Cranial'characters.—Skull smaller and especially narrower than that

of californicns, with slender nasals and rostrum; bulhie small and nar-

row; pterygoids close together; zygomatic an^hes not abruptly spread-

ing and not notched at anterior junction with premaxilhe; dentition as

in californicns; tooth rows noticeabl}^ closer together.
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Measurements.—Average of 4 adults from type locality: Total lengtli,

IGSj tail vertebr;!', 55; hind foot, 21.5. SlxuU {oi type): Basal length,

2G; nasals, 8.9; zygomatic breadth, 15.0; mastoid breadth, 12; alveolar

length of upper molar series, 0.7.

General remarl's.—There is a striking similarity in the characters

separating this narrow skulled form from its widely distributed species

caJifornicus, and those separating anfjusticeps of the coast region a little

farther north from the still more widely distributed mordaXj that shows

an interesting i^arallelism in geographic modifications. Both forms are

from the wind-beaten coast strip where arboreal vegetation is scanty

and dwarfed, and, like some of the trees, they apparently represent

dei:)auperate forms of widely distributed and more protected inland

species. At Capetown, just back of Cape iNlendocino, California, I

found constrictus in great abundance on the open grassy hills. In

some places the ground was i)erforated with their burrows, while on the

surface their runways crossed in all directions.

Specimens examined.—Four from the type locality, besides a large

number in the flesh.

MICKOTUS EDAX (Lc Conte). Tnl(! Vole.

Arricohi edax Le Conte, Proo. Acad. Nat. Sci. Pliila.,V.I, 405, 1853.

Type /ow/i/^.—California [south of San Francisco].'

Geoijrapliic 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

Hooded by the tide.

General characters.—Size large; feet large and stout ; hair long arid

coarse; skull long, angular, and much ridged in adults; hip glands

inconsjncuous 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;^ sides more grayish; belly washed with

whitish; feet dusky; tail bicolor, black above and gray below or dusky
gray above and whitish below. Summer pe'age: Upi)erparts 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 eaUfornicus^ but larger,

more elongated, more heavily ridged in adults, with more expanded
jugal and heavier dentition; molar pattern similar; m2 with usually an
o])en posterior fifth loop.

Measurements.—No. 58128, $ ad., from nearTracy, Calif.: Total length,

217; tail vertebrjv, 72; hind foot, 25. An immature 9 liom the same
place: 167; 49; 23. An adult $ , No. 70802, from near Tdarysville Buttes:

208; 67; 25. Sl^ull (No. 70602, $ ad.): Basal length, 30; nasals, 9.2;

'Baird, Mamm. X. Am. 532, 1857.

-M. caUfomiciis a^id many otlx r spooios show a. purple gloss in liigli pelage, but
less marked tliaii in some S])eciincns of edax.
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zyg'omatic breadth, 17.7; mastoid breadth, 13.9: alveolar length of upper

molar series, 7.8.

Bemarl's.—The type of J/, edax in the United States Xational Museum,
at Dr. Merriam's request, has been relaxed, the skull removed, and the

skin made over and greatly improved for purposes of comx)arison.

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 califoniicus. The hind foot gives the only reliable measurement. In

the dry skin it measures, flattened out, 23.5, and is proportionately

stout. This is fullyup to the flesh measurement of Xo. 57900 from Tracy,

though the skull shows the latter to be slightly older.

M. ca I iformens 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: Tracj-, 2; Marysvillc. 1; near Marysville Bnttes, 1; Union Island

(San Joaquin River\ 1; Suisnn, 24; Tulare Lake. 2: Mendota, 19.

MICROTUS SCIRPEXSIS sp. uov. Desert Vole.

Type from Amargosa River (near Xevada line), Inyo County, Calif. Xo. §|^H? 9 ad.,

U. S. Xat. Mus., Biological Survey Collection. Collected Feljruary 26, 1891, hj
Vernon Bailey. Original number, 2.520.

Geogr'aphic distribution.—Known only from the tyi^e locality.

Sahitat.—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 lieavj' and angular, middle upper molar

with rounded open or closed posterior loop.

Colors.— Winter pelage: Upperparts dark buffy gray, slightly darker

than in californieus.,h\\t 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.

Granial characters.—Skull of adult angular and heavily ridged : in

general characters resembling that of erZrt.r, but with more truncate

posterior ti^D 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 califamicus, 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
j
65; 25.1. ^A?^7? (of type) : Basal length,

31; nasals, 10; zygomatic breadth, 19: mastoid breadth, 13.6; alveolar

length of upiper molar series, 8.7.
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General remarl:s.—Microtus scirpensis stands nearest to 21. edcu; and,

except for the more completely developed posterior looj) of middle

upper molar, fits into the californicus group. Among 14 specimens the

loop is closed in 7 and open in 7, while among 43 specimens of edax it

is closed in 2, open in 32, and absent in 9, and among 100 specimens of

califoryiicus it is closed in 3, open in 20, and absent in 77. Although

resembling pennsylvaniens 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 cali/orniens, but from raUicola it differs in

the same way as from californicus.

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

MICROTT\^ OPERARIl'S (Xelson). Tundra Vole.

ArvicoJa operarius Nelson, Proo. Biol. Soc. Wasli., VIII, 139, Dec. 28, 1893.

Type locality.—St. Michael, Alaska.

Geographic distribution.—Barren grounds from Bristol Bay, St.

Michael, and Kowak Eiver, Alaska, east to Anderson Eiver.

Habitat.—Mossy tundras.

General cliaracters.—Size small
j
tail short, densely haired j ears small

and wholly concealed in long winter fur : colors yellowish 5 skull slender

and narrow ; dentition light.

Color.— AYinter pelage: Upperi^arts dark rich buff, slightly tinged

along back with black-tipped hairs; sides paler; belly pale buffy or

creamy white; tail soiled whitish below and on sides, a partly con-

cealed blackish dorsal line; feet gray; heels tinged with dusky. Sum-

mer 2>elage: Darker yellowish above, more buffy below.

Cranial cliaracters.—Skull rather slender and narrow, angular and

well ridged in adults; nasals slender, ending even with arm of pre-

maxilLT; bulhv 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; mo with 3 closed triangles, 3 outer and 3

inner salient angles and terminal loop; ml with 4 Attftly)rl^A/VD/y}
closed triangles, 3 outer and 5 inner salient angles,

^-^^^vwV^^
and fifth triangle oi^en and confluent with short fig. 4.—Molar enamel pat-

terminal loop, as in 3L ratticeps of Europe. o£ Mic-otus opem-

ir \ m /• ^ 1 • riusixo).
Measurements.—Type (immature, measured m

dry skin): Total length, 110; tail vertebr^e, 28; hind foot, IS. Aver-

age of 10 adult topotypes, ICS; 40; 19.7. Shull (of type) : Basal length,

22.4; nasals, 5.8; zygomatic breadth, 12.4; mastoid breadth, 10.7; alve-

olar length of ui)per molar series, 5.5. Skull (of adnlt ^ , Xo. 9899):

27; 8; 16; 12.3; 6.3.

General remarlxs.—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 Xelsoi], St. Michael, and Stewart islands.' "Slv. 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 l)onndary

on Yukon, 1: Yukon River (200 miles south vrest of Fort Yukon), 1.

MICROXrS MACFARLANI Merriam. Maelarlane Voir.

Microtu^ macfarlani Merriam. Froc. Wash. Acad. Sci., II, 24, March \A, 1000.

Type locality.—Fort Anderson, Anderson Eiver, Xorthwest Terri-

tory.

Geographic distribution.—Tundra region of Arctic America, east of

the Mackenzie Eiver.

General characters.—Similar to operarins in external characters, but

with shorter tail, shorter, wider skull and more i)rqiecting incisors.

Fur very long and soft in winter specimens.

Color.— Winter pelage: Upperparts light butfy gray; belly whitish;

feet silvery gray: tail sharply bicolor, black above, white below. Sum-

mer pelage: Darker and brighter buff or ochraceous. Yonng: More
grayish.

Cranial characters.—Compared with operarius: Skull short and wide:

nasals shorter; incisors more projecting; bulla' wider; incisive fora-

mina shorter: molars slightly heavier: enamel pattern the same. With
yal'utatensis: Size smaller; coloration brighter; skull tlatter; nasals

sliorter; incisors more projecting: interparietal smaller.

2Ieasurements.—Tyi^e (in dry skin): Tail vertebr^r, 2dj hind foot,

18.5
;
topotype (Xo. 91FF) : tail. 27 ; hind foot. 19. Sl'ull (of type) : Basal

length, 26; nasals, 7 ;
zygomatic breadth, 15.5; mastoid breadth, 12.5;

alveolar length of upper molar series, 6.

General remarl's.—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 yal-utatensis^ or whether it has a restricted and isolated

range.

Specimens examined.—Total number, IS. from the following local-

ities :

Northwest Territory: Fort Anderson, 4; Mackenzie River, H; 'Arctic

Coast,' 3.

MICROTUS YAKL^TATEXSIS Merriam. Yakntat Vole.

Microtus yal'utatensis Merriam. Proc. Wash. Acad. Sci.. II, 22. March 14. 1900.

Tyjye locality.—Yakutat Bay (north shore), Alaska.

Geographic distribution.—Mainland of Alaska from Glacier Bay to

Prince William Sound.

1 Proc. Biol. Soc. Wash.. VIII. 140, 1893. .
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General characters.—Size medium, about equal to operarius, less thau

that of any of the island forms of the group. Color dusky, as in

siflxensis. but belly whitish. Skull of adult male heavily ridged; bulla'

medium, rounded; interparietal large, shield-shaped.

Color.—Summer peJage: Upperparts dusky gray, with a trace of

brownish, darker dorsallj^; bellj' washed with soiled white or pale

bufly; tail sharply bicolor, sooty or black above, whitish below; feet

silvery gray, soles black. Young: Quarter-grown specimen (June 19),

darker gray than adult, with 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 02)crarius it differs in greater

width, larger bulUne, heavier dentition; from that of unalascensis in

smaller size, larger interparietal, slenderer nasals, smaller bulhp,

shorter pterygoids. Molar pattern as in operarins. Skulls of adult

females conspicuonsly smoother and less ridged than in males.

Measurements.—Average of 10 adults (o males and 5 females) from

type locality: Total length, IGl; tail vertebra\ 37: hind foot, 20.6.

81nill (of type, S ad., Xo. 98005) : Basal length, 28: nasals, 8; zygomatic

breadth, 16: mastoid breadth, 13; alveolar length of upper molar

series. 7.

General remarhs.—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, oijcrarius. If it has an

uniDterrupted range to the north it may grade into 02)erari us. hiit at

present there is no intermediate material to show whether it does or not.

Siyecimens e.ramined.—Total number, 47, from the following localities

:

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

:NnCEOTrS KADIACEXSLS Merriam. Kadiak Vole.

Mlcroins ladiacensis Merriam, Proc. Biol. Soc. AVasL., XI, 222. July 15, 1897.

Type locality.—Kadiak Island, Alaska.

Geographic distribution.—Known only from the type locality.

General characters.—Size about that of sithensis; belh" white; ears

very small; bulhr 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 iiat, long, and narrow ; audital bulhe 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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maxilh^; incisors projecting; molars small; m3 with 3 closed triangles

and elliptical terminal loop, making 3 inner and 3 onter salient angles,

as in operarius.

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

vertebra^, 50; hind foot, 21. Slcull (of topotype, S ad. No. 97969^) : Basal

length, 28; nasals, 8; zygomatic breadth, IG.o; mastoid breadth, 13.2;

alveolar length of upper molar series, 6.1.

RemarJcs,—This insular species belongs to the operarius group, but

differs from operarius in larger size, smaller bnlh^, and transversely

longer and narrower interparietal.

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

MICROTUS UNALASCENSIS Merriara. Uoalaska Vole.

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

Ty2)e locality.—Unalaska, Alaska.

Geographic distrihution—Island of Unalaska.

General characters.—Larger and more robust than operarius-, belly

white; feet light gray; skull well arched and heavily ridged; buUie

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; bulhe medium, much larger

than in operarius or ladiacensis] basioccipital narrowly constricted

between bulhe; dentition actually and relatively heavier th^in 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 S topotype, No. 97963: 181; 38; 22. Sl'idl (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 Iinalascensis 2>opofensis Merriam, Proc. Wash. Acad. Sci., II, 22, March 14,

1900.

Type locality,—Po^pof Island, Shumagin group, Alaska.

Geographic distrihution.—Known only from Popof Island.

General characters.—Similar to Imdiacensis, but slightly larger, with

larger feet, relatively shorter and sharply bicolor tail. Skull less ridged,

with larger bulh^ 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 bulla3 and deeper prezygomatic

notch.
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Color.—General coloration not readily distinguishable from that of

I'adiacensis; 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 buUiB medium,

not narrowly constricted as in l-adiacensis, nor large and rounded as

in nnalascensis; palate with posterior point projecting into pterygoid

fossa; incisive foramina short and wide; molar pattern as in operarius

except in m3, which has normall}^ 4 inner and 3 or 4 outer salient

angles; ml 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, S 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 Icadiacensis, 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 tyj^e locality.

MICEOTUS SITKENSIS Merriam. Sitka Vole.

Microtus sitlensis 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 premaxilla^.;

interparietal narrow, subtriangular ; bullae 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, $ ad.: Total lengtli, 155; tail vertebrae, 42;

hind foot, 23. Adult 9 topotype: 190; 45; 22. Sladl: Basal length,

25.5; nasals, 7; zygomatic breadth, 14.2; mastoid breadth, 11.3; alve-

olar length of upper molar series, 6. ^knll (of topotype, V ad.): 30;

8; 17.7; 14; 7.

Remarhs.—Microtus sitliensis belongs to a well-marked group of the

subgenus Microtus with the molar pattern of M. ratticeps of Euroj^e,

although in sitlensis ml is usually closed up, making 5 triangles

instead of 4.

Specimens examined.—Total number, 2, from the type lo(;ality.

MICROTUS INNUITUS Merriain. Iiinuit Vole.

Microtus innuitus Merriani, Proc. Wasli. Acad. Sci., II, 21, March 11, 1900.

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

Geographic (listrihution.—Known only from St. Lawrence Island.

General cliaracters.—Size large; tail of medium lengtb, sharply

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

as in the operarins group.

Cranial cliaracters.—Skull ridged and angular, not mucli arched;

biaincase short and wide; nasals short and cnneate, falling consider-

ably back of base of incisors; interparietal sTnall, semicircnlar ; bulhne

large, somewhat flattened and angular; pterygoids short; interptery-

goid fossa very narrow: dentition heavy, incisors conspicuously pro-

jecting; molars with sharply constricted enamel folds; ml with only 4

closed triangles, ni3 with three closed triangles, a short posterior looj),

and long posterior inner salient angle.

Measurements.—Tail vertebrjv, 44; hind foot, 23. Sl'ull (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 remarl's.—The specimens from St. Lawrence Island were

taken from regurgitated i^ellets of owls and jaegers, and consist of

skulls, feet, tails, and imperfect skeletons. The animals are abundant.

Many were seen running in the grass by members of the Harrimau
party who landed for a short time on the island. The species of

Microtus coming geographically nearest to St. Lawrence Island is

tslmldsliorum Miller, from Plover Bay, on the Siberian coast, a tiny spe-

cies bearing little resemblance to the present one.

Specimens examined.—Ten more or less imperfect skulls, besides feet,

tails, and parts of skeletons, from the type locality.

MICROTUS ABBREVIATUS Miller. Hall Island Vole.

Microtus ahhreviatus Miller, Proc. Biol. Soc. Wash., XIII, 13, Jan. 31, 1899.

Ty2)e locality.—Hall Island, Bering 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: Upperparts dark bnft' or yellowisli browu, bright-

est over ears, face, and rump; belly creamy white or pale buif; tail

sharply bicolor, a narrow line of dark brownish above, creamy below;

feet soiled white. Young (lialt-grown specimeusj : Duller and darker.

Cranial characters.—Skull similar to that of unalascensis 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 audita! bulhe;

rather lighter dentition, with different molar i^attern. ml and m2 with

base of posterior triangles broadl}^ 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, 1 outer, and
|^f^t\f\ e\

5 inner sharp, salient angles back of terminal ^UW^j^Sv\)^%W
loop. From the St. 31atthew Island subspecies

Fig. 5.—lEolar euamel pat-

fisheri, it differs m molar i)attern as Irom unahis- tern of Micn,tus ahin-cvi-

censis., and also in slenderer skull and rostrum, atus( .-^).

slenderer zygomata, and wider interpterygoid fossa.

Measurements.—xVverage of 1 adult topotypes: Total length, 160;

tail vertebne, 25.7; hind foot, 23.3. Sl'uU (of Xo. 97981, i ad.i: Basal

length, 30.3; luisals, 8.8; zygomatic breadth, IS; mastoid breadth, 14;

alveolar length of upi^er molar series, 7.

General remarl's.—Jlicrotus ahhreviatus was described from an alco-

holic specimen retaining none of the original colors. On the Harriman
expedition 7 specimens were collected July 11 on Hall Island, and for

the hr.st time the natural api^earance 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

Wicrotus. It belongs to the subgenus Microtus, and in general char-

acter comes nearest to the operarius group, from which it is excluded,

however, by its unique molar pattern—m3 having but 2 closed tri-

angles, while ml has 5.

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

MICROTUS ABBREVIATUS FISHERI Merriam. St. Mattliew Island \'ole.

Jlicrofns ahhreviatus Jisluri Merriam, Proc. Wash. Acad. Sci., II, 23, March 14, 1900.

Type locality.—St. 3Iatthew Island, Bering Sea, Alaska.

Geographic distribution.—Known only from St. Matthew Island.

General characters.—Similar to ahhreviatus, but slightly larger and
darker; rostrum longer and heavier; nasals auteriorl}' ex[)anded and
posteriorly notched.

Color.—Summer pelage (July specimens): Upperparts dark rich buff,

brightest over ears, face, and rump, sprinkled with black Imii s over

back; belly strong clear butt'; tail buff, with concealed dusky line above;

feet pale butty. Young (half-grown si^ecimens) : Duller and darker.
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Cranial characters.—Skull larger than iu ahhreviatus, wifcli 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 obbreviutus, but with essen-

tially the same molar enamel pattern.

Measuremenis.—Average of 7 adults, 1 male and 6 females, from St.

Matthew Island: Total length, 166; tail vertebne, 27; hind foot, 22J.

One adult S : 178; 32; 21. S'kull (No. 97976, $ ad.): Basal length,

31.3; nasals, 9.8; zygomatic breadth, 19; mastoid breadth, 14; alveolar

length of upper molar series, 7.3.

General remarls.—Microtis a. fislieri needs comparison only with

abhreviatus, from which it differs in well-marked subspecific characters.

The external dift'ereucies 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 abbreviatus, is sepa-

rated from St. Matthew Island, the home of fisher by about 1 miles of

deep sea.

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

MICROTUS TOWNSENDI (Baclimau). Towusend Vole.

Arvicola toioiseiidi Bachiiian, Joiirn. Acad. Nat. Sci. Pbila., VIII, 60, PI. I, 1839.

Arvicola occidentalis Peale, U. S. Expl. Expd., jMammalogy, 45, 1848. (Puget Sound.)

Type Jocality.—Lower Columbia Elver, 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

Yaquiua 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 Avith

long black hairs; sides dark buft'y gray; belly grayish or dusky; tail

blackish, scarcely lighter below; feet i)lumbeous 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 conspicnous; 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, 1 inner and 3

outer salient angles; ml with 5 closed triangles, 5 inner and 1 outer

salient angles. The long, narrow incisive foramina distinguish the

skull most readily from that of californiciis.
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Measurements.—xVdiilt male from Oregon City, Oreg. : Total leiigtli,

22G5 tail vertebriii, 66; biud foot, 26. Average of 10 adults, 5 $ aud 5 9
,

from Avon, Wash! : 193; 61; 2.3.1. Skull {^0. 56907, from Oregon City,

Oreg.): Basal length, 29.2; nasals, 8.1; zygo-

matic breadth, 17.1; mastoid breadth, 13.5:

alveolar length of upper molar series, 7.5.

General remarks.—Microtus iownsendi has

no close affinities with any species except A ILL [ ^>(^ f ^'^^^f P)

tetramerus of Vancouver Island. Except for V V V ^ v u ^ w

the conspicuous hip glands, it comes nearest fig. 6 -Molar enamel pattern of,,,7.7 -1 7 . Microtus iotcnseiidi ( :\ 5).

to the longicauaiis and morda.r group in com-

bination of general characters. Almost no variation is shown through-

out its rather limited range, and there are no characters by which to

recognize oecidentaUs even as a subspecies.

Specimens examined,—Total number, 71, from the following localities:

Oregon: Oregon City, 1; Auuisville, 2; Yaquina Bay, 5; Newport, 6; S%el-

burn, 1 (im)
;
Salem, 1.

Washington: Teniuo, 2; Steilacoom, 3; Roy, 2; Kent, 1; Lake Washington,

Seattle (south end), 3; Avon, 25; Mount ^'ernou, 4; Sauk, 1.

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

MICROTUS TETRAMERUS (Rhoads). Vancouver Vole.

Jrricola (Tetranierodon) tetramerus Rhoads, Proc. Acad. Nat. Sci. 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 toicusendi, in either winter or

summer ])elage.

Cranial characters.—Skull smaller, slenderer, and less arched tlian 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.

Measurements.—Average of 6 adult males from Goldstreain (near

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

hind foot, 22. The largest of a series of 14: 190; 60; 23. Skull (No.

OiOOl, $ ad.): Basal length, 27.3; nasals, 7.8; zygomatic breadth, 10;

umstoid breadth, 12.4; alveolar length of upper molar series, 6,7.

General remarks.—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) lovgicaudus Merriam, Am. Nat., XXII, 934-935, Oct., 1888.

Type locality.—Ouster, S. Dak. (iu the Black Hills at an altitiuk'. of

about 5,500 feet).

GeograpMc distrihution.—Boreal cap of the Black Hills and down
some of the cold streams well into the Transition zone.

HaMtat.—Banks of cold streams and in mountain meadows.
General characters.—Size of body about equal to that of Microtis

pennsyltmnicns; tail much longer 5 ears larger; colors grayer; skull

flatter; braincase wider.

Color.—Sunimer 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 x>luml)eous; tail dimly bicolor, black-

ish above, soiled whitish below. Winter pelage (old and faded in a June
specimen from Sundance, AVyo.): Upperparts grayish bister, mixed
with blackish-tipped hairs, shading gradually into slightly i)aler sides

and dull whitish belly; tail distinctly bicolor; feet soiled whitish.

Cranial characters.—Skull long and not much arched; rostrum longj

nasals reaching to anterior ])lane of incisors; bulhib large and rounded;
molar pattern similar to that of pennsylvaniens^ except for absence of

posterior loop in middle upper molar; m3 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, $ ad.: Total length, 185; tail vertebra', 05;

hind foot, 21. Topotype, 9 ad.: 184; 61; 22. Slmll (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 remarls.—Microtns longicandns 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 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.

Microtns vellerosKS Allen, ^ Bui. Am. Mus. Nat. Hist., XII, 7, March, 1899. (Liard

River, Northwest Territory.)

Microtus catttus Allen,' Bui. Am. Mus. Nat. Hist., XII, 7, March, 1899. (Hell Gate,

Liard River, Northwest Territory.)

' The types of Microtus rcllerosus and M. cantus, 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 vellerosiis, collected May 4, shows the

dark brownish-gray back of imperfect sunniier pelage, while the type of cautus, col-

lected November 29, shows the light gray pelage of early winter.
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Type locality.—Sawtooth (or Alturas) Lake, east foot of the Sawtooth

Mountains, Idaho.

Geographic distribution.—Rocky Mountains and outlying ranges from

latitude 60° to northern New Mexico, 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 lo7igicaiidus.

Color.—Summer pelage : Back grayish bister; sides olive gray
j

bellj"

washed with whitish; nose dusky; feet plumbeous; tail dimly bicolor,

dusky above, soiled whitish below, ^yinter 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 sharjDly 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-

caudusj 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 ""trl-^^^'f^ZTl^;:.
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 vertebrae, 77 ; hind foot,

22. Average of five adults from type locality, 182; 66; 22. SJctill (of

type): Basal length, 26.5; nasals, 8.6; zygomatic breadth, 16.2; mas-

toid breadth, 12.8; alveolar length of upper molar series, 6.6. .

General r&marlis.—The species has a wide and frequently interrupted

range, but shows remarkably slight variation of characters. Even
from the southern extremities of the Bocky Mountains and Sierra

Nevada the variation is too slight for subspecific recognition. Si)eci-

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; SalmoD
River Mountains, 1; Three Creek, 1; Preuss Mountains, 1; Moutpelier
Creek, 3; Kingston, 1; Osborn, 1; Mullan, 10; Coiur d'Alone, 7; Craig

Mountains,!; Seven Devils Mountains, 3; Priest Lake (east side), 2.

Utah: Laketown, 6; Park City, 1; Barclay, 3; near Barclay, 4.
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Colorado: Estes Park, 2; AVard, 4; Gold Hill, 2; Longs Peak, 10; Canyon
City, 1; Lake City, 2; Silverton,5; Fort Garland, 12.

New Mexico : Charaa, 1 ;
Martinez, 1 ;

Agna de 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: Eed Lodge, 2; Pryor Mountains, 8; Fort Custer, 2; Big Snowy
Mountains, 2; .Jefferson Kiver, 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
;
Upi)er 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; head 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 soath 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 ;

Skagwas^, 1.

MICROTUS MACRURUS Merriam. Olympic Vole.

Microtus macruriis Merriam, Proc. Acad. Nat. Sci. Phila., Aug., 1898, 353.

Ty2)e locality.—Lake Cushmau, Olympic Mountains, Washington.

OeograpMc distrihiition.—(The typical form) Olympic Mountains.

(Witli slight variation) along the coast strip of British Columbia and

Alaska north to Yakutat.

Hahiiat—Marshes and borders of cold streams.

General cliaracters.—Like mordax, but considerably larger, with eon

spicuously larger hind foot and darker coloration.

Color.—Summer 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,
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usually white-tipped. { Wi7iter jielage unkuown.) Young: Darker than

adult, with blackish feet and tail.

Cranial characters.—Skull averaging much larger thnn vioyda.r^ with

wider iiiterorbital region, heavier rostrum, smaller audital bulhe, and

heavier dentition; molars especially wider; lower jaw conspicuously

more massive, with wide, heavy molars.

Measurements.—Type: Total length, 220; tail vertebrje, 88; hind foot,

24. Average of five specimens from three localities in the Olympic

Mountains: 2i)4; 80; 24.3. Skull (of type, No. 66151, S ad.): Basal

length, 27.7; nasals, 8.2; zygomatic breadth, 16; mastoid breadth, 12.5;

alveolar length of upper molar series, 7.

General remarlxS,—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 toicnsendi, and

by the high Cascades, in which neither form occnrs. To the northward

it again occurs, in nearly typical form, on the coast at Lund, British

Columbia (lat. 50^), and extends northward along the coast to Yakntat;,

Alaska, becoming slightly smaller and less markedly different from true

mordax.

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

Washington: Lake Cushinau, 7; head of Skokomish River, !; head of

Soleduc River, 1; Quiueanlt Lake, 4; Granville, 1.

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

Simpson, 6.

Alaska: Loring, 3; Wrangell, 4; Jnneau, 12; Yakutat, 7; Yakutat Bay (north

shore), 10; Glacier Bay, 11.

MICROTUS ANGUSTICEPS Bailey. Coast Vole. t

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,

wath very narrow, slender skull and small audital bulla?.

Color.—Summer pelage: [Jf)perparts dark bister, lined with black

hairs, darkest on face and nose; sides paler; belly washed with creamy

white; feet plumbeous gray; taildistiuctly bicolor, blackish above, soiled

white below.

Cranial characters.—Skull small and very narrow, distinctly ridged in

adults; nasals projecting in front of incisors; incisive foramina short;

audital bull^e very small and constricted; coronoid notch of mandible

narrow; incisors slender; molars small, with narrow, sharp angles;

enamel pattern as in mordax.
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Measurements.—Type, ad. : Total length, 170; tail vertebrne,56; bind

foot, 22. An adalt5topotype: 170; 55; 22. SIM (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 remar'ks.—Externallj^ 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; Areata (Humboldt Bay), 13.

Oregon : Gold Beach, 1.

MICROTUS ALTICOLUS (Merriam). Mountain Vole.

Arvicola (Mynomes) alticohis Merriam, North American Fauna No. 3, 67-69, PI. V,

figs. 1 and 2; PI. VI, figs. 1, 2, 3, and 1; Sept. 11, 1890.

Tyjye locality.— San Francisco Mountain, Arizona (Little Sirring,

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.—Similar 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.—Snmmer pelage: Upper|)arts uniform sepia or dull bister,

darkened with blackish-tipped hairs; sides scarcely lighter; belly pale

buffy or whitish ; feet dull grayish or dirty whitish j 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 longicaudus and mordax.

Measurements.—Type, ? ad.: Total length, 170; tail vertebriii, 56;

hind foot, 20. Average of 5 adults from type locality : 178; 50; 20.

Skull: Basal length, 25; nasals, 7.5; zygomatic breadth, 11.8; mastoid

breadth, 12.3; alveolar length of ux)per molar series, 6.5.

General remarhs.—Microtus alticohis, with its subspecies leucopJucus,

is the most isolated form in the longicaudus group. Its geographically

nearest neighbor and probably nearest relative is mordax, in the moun-

tains of Colorado and northern ^ew Mexico.

Specimens examined.—Total number, 13, from the type locality. One
immature specimen from Springerville, in the White Mountains, may
be either alticohis or leucophanis.
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MICROTUS ALTICOLUS LEUCOPH.EUS (Allen). GraEam Mountain Vole.

Arvicola leucojjhmis Allen, Bui. Am. Mus. Xat. Hist., VI, 320-321, Nov. 7, 1894.

Tyx>€ locality,—Graham Mountains, Arizona.

Geograpliic disirihution.—Known only from the tyi^e locality.

General characters.—Similar to alticoJuSj 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 j feet dull grayish j tail distinctly bicolor, brown above,

grayish below. [Young and winter pelages wot represented.)

Cranial cliaracters.—Skull wider interorbitally than in mordax or alti-

coins: anterior arm of frontal with triangular instead of truncate point;

incisive foraminawider than in alticolus, slightly constricted posteriorly;

lateral 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 vertebrae, 50;

hind foot, 22.5. Topotype, 2 ad. : 183 ; 50
;'

23. Skull (of type) : Basal

length, 26.5; nasals, 8.3; zygomatic breadth, 15.2; mastoid breadth,

12.3; interorbital width, 1.2; alveolar length of upper molar series, 6.3.

General remarl's.—Microtus leucophauis 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

Katural History, I have the type and a topotype of .1/. leucophwus for

comi)arison with the Biological Survey series of alticolus, mordax, and
longicaudus.

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

MICROTUS MEXICAXUS (De Saussure). Mexican Vole.

Arvicola {Hemiotoinys) mexicanus Ue Saussure, Revue et Mag. de ZooL, 2e s<5r., XIII,

3, Jan., 1861.

Type locality.—Mount Orizaba, Puebla, Mexico.

Geograpliic distribution.—Eastern Puebla and to the north and west,

grading into its subspecies j;/? a- «s.

HaMtat.—Grassy places in open forests, in upper Austral and Tran-

sition zones.

General cliaracters.—Size rather small; tail short; ears conspicuous;

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

Color.— Vi"inter pelage: UiDperparts 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 rhade 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 cliaracters.—Skull rather angular, with wide-spreading zygo-

matic arches, narrow interorbital constriction, and large, well-rounded

audital bulhi?; incisive foramina short and wide, truncate posteriorly;

zygomata broadl}^ flattened
; x^alate with a median groove between the

lateral pits where a spur or ridge appears in most species of Microtis;

upper incisors abruptly decurved; molar pattern differing from that of

nanus and montanus—mainly in extra angle of anterior trefoil of luT;

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 anglesJ

Measurements.—Average of 10 adults from the type locality {o S 5 9 ):

Total length, 138: tail vertebrae, 29; hind foot, 19.35; maximum: 148;

30; 20. Sl'uU (of topotype, Xo. 5449G, S ad.): Basal length, 24.5;

nasals, 7.4; zygomatic breadth, 15.3; mastoid breadth, 11.0; alveolar

length of upper molar series, G.6.

General remarl'S.—Microtus mexicanus. pluvus, fidriventer^ and mogol-

lonensis form a well-marked and closely united group of small, short-

tailed, brownish voles, distinguished by the arrangement of mammie in

two pairs, a pair of ingninal, and a pair of pectoral
;
by wide-siDreading

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 mogoUonensis s^ml fulri venter are well-marked forms, occupying

widely separated and i)robablY disconnected areas, mexicanus and

plucus merely show the extremes of differentiation found in one wide-

ranging and somewhat variable form. As only those from the ty]}e

localities are really typical, any line separating mexicanus and _2>/^^ci^s 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 Malinclie, 1 ; Huamantla, 2.

Hidalgo: Sierra de Pachuca, 7; Tulaucingo, 7; Real del Monte, 10.

Morelos : Huitzilac, 4.

Mexico: Ajusco, 6: Toluea Valley, 20; North slope Volcan de Toluca, 9;

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

MICROTUS MEXICANUS PH.EUS (Merriam). Colima Vole.

Microtus ph(vus 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 Tveak character depending on the slightly un-

usual development of the anterior trefoil of ml, so that a j)air of short points or

angles may in most cases he counted on its inner and outer sides.
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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 ])elage: 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: Kot shown in specimens from near the type

locality, but June specimens from El Salto, Burango, are brighter and

darker ferruginous than topotypes in Avinter i)elage. Young: Dull

brownish.

Cranial characters.—Skull similar to that of mexicamis^ but with less

constricted interorbital region, slightly shorter incisive foramina, and

shallower i^rezygomatic notches. Dentition essentially the same.

Measurements.—Average of 10 adult topo-

types (5 ^ and 5 9): Total length, 151; tail

vertebrae, 35 ; hind foot, 20.5. Slxull (topo-

type, ^ad., Ko. 45645): Basal length, 25.2;

nasals, 7.3; zygomatic breadth, 15.5; mastoid

breadth, 12; alveolar length of upper molar

series 6 08 ^^^^^ enamel pattern of

' * ,
'

, , 7 • ^ Microtus phceus (X 5).

General remarks.—Microtus m. phwus is not

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

pha'us, and those from Miquihuana, western Tamaulipas, are nearer

to phcvus than to mexicanus.

Specimens examined.—Total number, 136, from the following localities

in Mexico

:

Jalisco: Sierra Nevada de Colima, 17.

Michoacan: Nahuatzin, 23.

Queretaro: Piual de Amoles, 9.

Tamaulipas: Miquihuana, 20.

Durango : El Salto, 25.

Chihuahua: Sierra Madre uear Guadalupe y Calvo, 19; Colouia Garcia, 23.

MICROTUS FULVIVENTER Merriam. Oaxaca Vole.

Mlcrotus fulriventer Merriam, Proc. Biol. Soc. Wash., XII, 106, April 30, 1898.

Type locality.—Oerro 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 5 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.

Crmiial characters.—Skull similar to that of mexicanus, but with

smaller bulLne, longer incisive foramina; sharper posterior point of

frontals; molars slightly heavier, enamel pattern almost the same; ml
has a more rounded anterior loop.

Measurements.—Ayemge of 10 adult topotypes (5 $ and 5 9): Total

length, 152; tail vertebrae, 35 ; hind foot, 20.5. Type ( ^ ad.): 154; 38; 20.

SMU (of type) : Basal length, 25.4; nasals, 7.4; zygomatic breadth, 15.5;

mastoid breadtli, 12.4; alveolar length of upper molar series, 6.5.

General remar'ks.—M. fulviventer belongs to the ?/iea??'c<:m?;s 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, 12G, from the following localities

in Mexico

:

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

Mount Zempoaltepcc, 28; near Caj ones, 5; Guajamaloya, 1 (im.) ; mountains
near Ozolotepec, 9; Totontepec, 8.

MICEOTUS MOGOLLONENSIS (Mearns). Mogollon Mountain Vole.

Arvicola mogoUonensis Mearns, Bui. Am. Mus. Nat. Hist., II, No. 4, 283-284, Feb., 1890.

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

Geographic distrihution.—Plateau country of central Arizona.

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

zone.

General cliaracters.—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 upiDcr 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.—^knll short and well arched, with wide-spreading

zygomata and sharply constricted interorbital region; zygomatic shield

broad and flat; interparietal small and narrow; nasals notched pos-

teriorly, falling considerably short of terminus of premaxillie; bulliXi

full and rounded; incisive foramina short, wide, and open; incisors

wider than innanus and bent more abruptly downward; molar pattern

as in mexicanusj except in m2, which has an inner point at base of pos

terior triangle, and in ml, which has 5 closed triangles and only 5

inner and 4 outer salient angles and an abbreviated terminal \oo\).
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Measurements.—Average of 10 adults from San Francisco Mountain,

Arizona: Total leugtli, 131; tail vertebrae, 28.5; hind foot, 18. Skull

(adult ^ , Xo. 21503) : Basal lengtli, 23.6 j
nasals, 7; zyg matic breadth,

15.2; mastoid breadth, 12; alveolar length of upper molar series, C.3.

RemarlxS.— .1/. mogollonensis is widely separated, both geographically

and si)eciflcall3^, from the other members of its grouj). Its nearest ally

is pJucus from IVJexico.

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 "Wingatej 1.

MICROTUS XAXTHOGNATHUS (Leach). Yellow-cheeked Vole.

ArvicoJa xantliognafha Leach, Zool. Miscel., I, 60, 1814.

Type locality.—Hudson Bay.

GeograpMc distribution.—Northwestern Canada and Alaska, from

central Alberta north to the xVrctic coast and west to central Alaska.

General cJiaracters.—Size large, almost equaling that of richardsoni,

but tail shorter and ears larger; colors dull ; nose and ear patch j^ellow

;

skull heavy, ridged, and angular. Side glands as in richardsoni, or a

little farther back on flanks.

Color (March and May specimens).—Upperparts dark sepia to bister,

heavily lined with coarse black hairs over the back; sides of nose and

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; nasals

long and narrow; bullae large; incisive foramina long and narrow; den-

tition heavy; molar pattern scarcely dif-

ferent from that of toicnsendi; anterior loop

of m.l small and triangular; middle sec-

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

Measurements.—Two dry skins from Fort

Resolution, Great Slave Lake, Canada,
adult females, in U. S. iS^at. Mus. Ko. 1501: Q-^^i^^ ^^^mei patte™ of

m . 11 ^1 r^i/^ X -1 J. X. 1 Microtusxanthognathus { \ 5).

Total length, 210; tad vertebrae, oO; hmd
foot, 27. No. 4502: 218; 45; 25. STcuU (No. 4501): Basal length

(approximately), 34.5; nasals, 10.3; zygomatic breadth, 20; mastoid

breadth, 15.7; alveolar length of upper molar series, 8.5.

Remarl's.—Microtus xanthognathus shows no close relationshii) to any
other American species. In the position of side glands it resembles

richardsoni, but in no other characters. It shows a strong superflcial

resemblance to chrotorrhinus in color, but the great difference in size

prevents the possibility of one ever -being mistaken for the other.



58 NORTH AMERICAN FAUNA. [No. 17.

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

Canada: Nelson River, X. 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: Moutli of Porcupine River, 1; Yulcon (200 miles southwest of mouth
of Porcupine), 3; Charlie Creek (Upper Yukon), 9.

MICROTUS CHROTORRHINUS (Miller). Rock Yolo.

Arricola chrotorrhiniis Miller, Proc. Boston Soc. Nat. Hist., XXYI, 189-193, pi. 3, 1891.

Ti/2)e locdUfi/.—MoQiit Washington, !N"ew Hampshire, head of Tiick-

erman Kaviiie (altitude, 5,300 feet).

Geograpliic (Jistribution.—Mount Wasbington, tlie Catskills, central

Quebec, and northern New Brunswi(ik, in the Hudsonian zone.

Habitat.—Rocky places near water on the mountains, and in deep

spruce forests fiirther north.

General characters —Size and proportions oi pennsylvaniens except

slightly smaller hind foot; ears larger; fur lax; conspicuously yellow-

ish about nose, ears and rump; skull comx^aratively thin- walled and-

smooth; dentition unique.

Color.—Summer pelage (July 14): Upperparts bright glossy bister,

lined with black hairs; nose to eyes dull ornngerufus; 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 resembling that of iJi^o/o?>«2/s; 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, 1G5; tail vertebrtB, 45; hind foot,

19.4. Average of 4 adult topotypes : 170 ; 48 ; 19.6. Sl'ull (of ad. 6 , ^o.

2523, Bangs Ooll.) : Basal length, 25.4; nasals, 7.2; zygomatic breadth,

15; mastoid breadth, 12; alveolar length of upper molar series, 6.4.

RemarliS.—Microtus chrotorrhiniis shows a marked superficial resem-

blance to M. xanthognathiis, but in cranial characters it differs widely

from this and all other American species and is quite unique in the

subgenus Microtus. In the specimens examined there is no trace of

hi}) glands, but in two adult males (3845 and 3849) there appear to be
rudiments of side glands on the flanks.

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

New Hampshire: Monnt AVasliingtou, 3.

New York: Catskill Mountains, 1.

Quebec: Lake Edward, 4.

^ Type in collection of G. S. Miller, jr. ; other specimens in the collection of E. A.

and O. Bangs.

^Mr. Miller records a specimen in the Am. Mns. Nat. Hist, from Trousers Lake, New
Brunswick—Proc. Bost. Soc. Nat. Hist., XXVI, 193, 1891.
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MICROTUS CHROTORRHINUS RAVUS Bangs. Gray Rock Vole.

Mlcrotiis chrotoj-rhinus ravus Bsbngs, Proc. Biol. Soc. Wash., XII, 187, Nov. 16, 1898.

Type locality.—Black Bay (nortli shore of Strait of Belle Tsle),

Labrador.

Geographic distribution.—Known only from the tyi^e 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 gi'ayish bister,

becoming yellowish on rump 5 whole face from behind ears suffused witli

yellowish, brighter on nose; belly thinly washed with white over the

plumbeous; feet buffy gray; tail brownish above, slightly paler below.

Cranial characters.— Skidl, 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 iu chrotor-

rhinns.

Measurements.—Type,^^ad. : Total length, 170; tail vertebra^, 50;

hind foot, 22. Average of 4 adult topotypes: 159; 46; 21.25. SJcull

(Xo. 7952, 9 ad.): Basal length, 25; nasals, 7; zygomatic breadth, 14.3;

mastoid breadth, 11.3; alveolar length of upper molar series, 6.2.

General remarlcs.—July specimens from the type locality are in full,

long pelage, with a freshness of appearance and brightness of color

quite dift'erent 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- Lacepede.

JryicoZa Lacepede, Nonv. Tableau Method. Mamm., in Mom. de I'lnstit., Paris, III,

495, 1801. Type, Mus ierrcsiris Liniianis (genus).

Ari'icola Lataste, Le Natnraliste, II, 349, 1883 (subgenus).

Geographic distribution.—(In America) Boreal zone of the Cascades

and Eocky Mountains of Canada and the northern United States.

Subge7ieric characters.— (In American species) plantar tubercles, 5;

side glands on flanks of males conspicuous;

a musk-bearing anal gland; mamm?e, 8; pec-

toral, 2-2; inguinal, 2-2; feet large; tail

long; fur full and long; bulLT very small;

incisors projecting ftir beyond premaxilhie;

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 clos"ed
^i^>^ot^^^Urv^cola)n^acropu.iX5).

^ The measurements of type and 4 topotypes are from original description. In 3

adult topotypes the bind foot measures uuiformly 20 mm. in dry skins Avith toes

straight.

-For full synonymy of the subgenus Arvicola, see Miller, N. Am. Fauna No. 12,

66, 1896.
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triangles, 5 inner and 4 outer salient angles ; m3 with 3 transverse loops.

(In the European section of the subgenus m3 has but 2 closed triangles,

and mi but 3.)

MICROTUS RICHARDSONI (De Kay). Richardson Yole.

Arvicola richardsoni De Kay, Zoology of New York, Maiiinialia, 91, 1842.

Type locality.—" Near the foot of the Kocky 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 Eocky Mountains, and
arvicoloides in the Cascades.

General cliaracters.—Size very large (probably not exceeded in Amer:
ica except hy allcni); 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) : TJpperparts uniformly

grayish sepia, darkened by black tipped hairs, becoming i)aler on the

sides; belly washed with white over the plumbeous under- fur; feet

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;

audita! bulhe 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 recurved.

Measurements.—Young adult, No. 81381, from 25 miles west of Henry
House: Total length, 208; tail vertebri^, 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 remarhs.—Richardson's specimens, which he leferred to

Arvicola ripariiis^ and which were later re-described by De Kay, were

collected by Thomas Drummond in the foothills of the Eocky 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 (40 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 Eocky 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 House,

Alberta, Canada.



Junk, 1900.] MICBOTUS RICHAKDSONI MACROPUS. 61

MICROTUS RICHARDSONI MACROPUS (Meniam). Big-looted Vole.

Arvicola macropus Merriam, North Americau Fauna No. 5, 59-60, 1891.

Type locality.—Pahsimeroi Mountains, Idabo (altitude about I), 700

feet).

Creoijraphic distribution.—Boreal zone of the Kooky Mountains from

the Wasatch north to Canada, of the Wind River Mountains of Wyo-
ming, the Blue Mountains of Oregon, and most of the intermediate

ranges.

General characters.—Similar to richarclsoni^ but evidentlj^ 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 similar to that of richarrlsoni, from which

it differs in less projecting upper incisors, longer nasals with narrower

posterior tips; snpraoccipital with a median ridge; bulla' smaller, more
compressed and angular; incisive foramiua sharply constricted poste-

riorly; third upper molar with terminal loop recui ved in about halt of

the specimens.

Measurements.—Type, 2 ad.: Total length, 220; tail vertebne, 71;

hind foot, 26. Male from type locality (not fully adult): 202; 68; 28.

Shull (of type): Basal length, 31.5; nasals, 9; zygomatic breadth, 19.7;

mastoid breadth, 14.5; alveolar leugtli of upper molar series, 7.5.

General remarls.—hi 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
froui Strawberry Butte and the Wallowa Mountains of eastern Ore-

gon are indistinguishable from the tj^pe series. Two halfgrown speci-

mens from the top of the W^asatch Mountains, near Park City, L^tah,

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 Elver, 2; Summit, Alturas County, 1;

Seven Devils Mountains, 2; head of Crow Creek, Preuss ^Mountains, 1;

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, 4.

Oregon : Strawberry Butte, 2 ; Wallowa Mountains, 20.
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MICROTUS RICHARDSONI ARVICOLOIDES (Rhoads). Cascade Water-Vole.

Aulacomys arvicoloides Rlioads, Am. Xat., XXA'III, 182-185, Feb. 11, 1894.

Microtus princi2)aUs Rlioads, Am. Nat., XXIX, 940, Oct., 1895. (Mount Baker
Range, British Columbia.)

Ty])e locality.—Lake Keecbelns, near Siioqualmie Pass, Kittitas

County, Washington (altitude 8,000 feet).

Geographic distrihution.—Boreal zone of the Cascade Mountains, in

Washington and Oregon.

General characters.—Api)arently eqnal to richardsoni in size, larger

than 7>«rfcro2n(s, 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 i)earl gray or

silvery whitish; feet dusky gray; tail bicolor, blackish above, soiled

whitish below, ^yinter jyelage: Darker than summer, with an excess

of black hairs above; belly strongly washed with white; feet and tail

as m summer. Young not different from yoniig macropus.

Cranial characters.—Skull like that of ma croinis, hut larger; rostrum
and incisors slightly heavier; nasals more broadly spreading ante-

rioii}^, with a slight constriction near the middle, narrow, and pointed

l)()Steriorly ; audital buUa^, incisive foramina, and arc of upper incisors

as in m (Icrop us.

Measurements.—Average of G adults, 3 males and 3 females, from
Easton, Wash, (near the type locality): Total length, 234; tail ver-

tebrte, 81 ; hind foot, 29.3. Largest specimen of the series : 253 ; 89 ; 29.

Sliill (No. 41578, 5 ad., from Easton): Basal length, 3G; nasals, 10.8;

zygomatic breadth, 23; mastoid breadth, 16.3; alveolar length of ui)i)er

molar series, 8.3.

General remarhs.—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 A¥ashington. 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 Eockies.

Speci^nens examined.—Total number, 101, from the following localities

:

Wasliington: Easton, 13; bead of Cascade River, 2; Mount Rainier and

vicinity, 34; Mount St. Helens, 4; Weuatchee, 1.

Oregon: Mount Hood, 11; Marmot, 1; Mount Jefferson, 2; Detroit, 1; Crater

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

Subgenus PITYMYS ' McMurtrie.

PsammomysLie Conte, Ann. Lyceum Nat. Hist. N. Y., Ill, 132, 1830. Type Psomviomy.'i

Xnnetorum Le Conte. (Not J'sanimomijs CretzscLmar, 1828).

Pitymys McMurtrie, Cuvier's Animal Kingdom, Am. edition, I, 434, 1831. Type
Fsammomys innetorum Le Conte. (New name for rsammomys Le Conte.)

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

1896.
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Geor/yajjJnc (listrihution (in America).—Southeastern United States,

mainly in TTpper Austral zone, and a small area in the Tropical zone of

southeastern ^Mexico.

SuJjgeneric cliaracters.—Plantar tubercles, .3 : niam-

mje, 4, two pairs of inguinal: lateral glands on hips

in adult males; ears very small: tail short; fur

short, dense, and glossy. SlntU Hat and wide, with ,^iA4&AaQ/^AA/)
quadrate braincase; bulhe small: molars narrow; -^-^SKXy^^J^xJ

m3 with 2 closed triangles: ml with 3 closed and 2 -^oinr enamel
® ' pattern of Microtu^

open triangles : mH with anterior pair of triangles (ritymys) p i netom m

confluent; mo with 3 transverse loops. ^

MICROTUS PIXETORUM (Le CouTe . Pine Vole.

Psammomys pinetorum Le Conte, Ann. Lyc. Xat. Hist. X. Y.. Ill, 133, PI. II. 1830

(read Dec. i^l. 1829 ^.

Type Jocalitij.—Pine forests of Georgia. Probably the old Le Coute

plantation at Iviceboro.

Geofjrapldc disirihutlon.—Georgia and tlie Carolinas.

Hahitof.—Fields, open woods, and grassy uplands.

General characters.—Size small; ears very small; tail short: fur short

and fine; colons bright.

Color.—Upperparts bright russet brown with a distinct gloss, becom-

iug lighter on sides; belly dusky, lightly washed witli color of back:

tail brownish, darker above; feet grayisli brown; ears concealed in the

fur.

Cranial cliaracters.—Skull short and wide with a quadrangular brain-

case aud abrux)tly truncate occiput; interparietal wide and normally

somewhat lozenge-shaped; mastoids and bulhi' relativelj' 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 ml 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 vertebriP, 18.5; hind foot, 15.5. Skull (Xo. 1523,

MerriamColL, $ 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 remar'ks.—Xo definite type locality was given in the original

description of 2)inetornm, but the species was said to inhabit the sandy
soil of the pine barrens of Georgia. Very in^obably 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 Eiceboro, are probabl}^ 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. Xorthward through the Atlantic States the
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specimens become darker and duller colored without other important

modifications, except a slight average increase in size. The species

described as scalopsoides from Long Island, and later as apella from

Pennsylvauia, includes this Northern form and seems worthy of recog

nition as a subspecies.

Specimens examined.—Total number, 32, from the following localities:

Georgia : Cohimbus, 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.

Arvicola scalopsoides Aiid. & 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 kennicotti Baird, Mamm. X.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 pin etorum.

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

General characters.—Larger, darker, and duller than tvu^ pinetorum.

Color.—Upperparts dull brownish chestnut, slightly darkened by
dusky-tipped hairs; sides paler; belly lightly washed with dull buff

over plumbeous under-fur; feet brownish gray; tail indistinctly bicolor,

sooty above, grayish below.

Cranial characters.—Skull similar to that of x^inetornniy hnt larger,

with heavier molars.

Measurements.—Average of three adults from Lake Grove, Long
Island: Total length, 125; tail vertebne, 20; hind foot, 16.3. Sladt

(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.

Virgiuia: Falls Church, 4; Dunn Loring, 1; FortMyer, 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 iu the U.S. Nat. Mus., collected by Kennicott, is labeled

'Ohio.'

Indiana: Brookville, 2 (approaching auricularis) ; Terre Haute, L
Illinois: West Northheld, 2; Warsaw, 2.
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MICROTUS PINETORUM AURICULARIS Bailey. Bluegrass Vole.

Microtus pinetorum auricularis Bailey, Proc. Biol. Soc. Wash., XII, 90, Aj)ril 30, 1898.

Type Zoc«7i^i/.— WasliiDgton, 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 Elver, mainly in the Lower
Austral zone.

General characters.—Size small, about equaling that of pinetorum

^

ears very large for n Fitymys and conspicuous above furj colors dark

and rich, not always darker than scalopsoides but richer and more

intense 5 fur short and dense like that of pinetorim.

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 dusky 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-shai^ed.

Measurements.— Total length, 120; tail vertebnie, 22; hind

foot, 16. Average of six adult specimens from the type localit}^ meas-

ured in the flesh by collector: 119; 22; 17. Slnill (of type): Basal

length, 22.3; nasafls, 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 ears. 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

auricular is h\xt\\iQ> 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.

Microtus nemoralis Bailey, Proc. Biol. Soc. Wash., XII, 89, April 30, 1898.

Tyx)e locality.—Stilwell (Boston Mountains), Indian Territory.

Habitat.—Open woods and brushlaud.

Geographic distribution.—^Yest of the Mississippi Eiver from central

Arkansas north to Council Blufls, Iowa.

General characters.—Size, larger than any other species of Fitymys
in the United States; ears, relatively large

j
fur, comparatively long

18392--KO. 17 5
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and coarse; colors, duller tliau iu pinetorumj not so dark as in scalop-

soides or auricidaris.

Color.—TJpperparts 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; feet thinly

clothed with pale buft'y or sometimes dusky hairs. Young: Plumbeous
or dark maltese, with a slight tinge of chestnut suffusing the back as

maturity is a^Dproached.

Cranial characters.—Skull large and relatively elongated; supraoc-

cipital sloping; interparietal short and wide; mastoids and audital

bulh^ large and projecting farther back tlmnmpinetorum; i^alate often

with a posterior point projecting into the U-shaped iuterpterygoid

fossa.

Measurements.—Type: Total length, 130; tail vertebrie, 24; hind

foot, 18. Average of five females and five males from thetyjie locality:

135; 25; 18.1. Slxull (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 tjqjical 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 specim'ens,

the si^ecies stands distinct and apparently unconnected with tlie other

forms of Pitymys east of the Mississippi Eiver.

Specimens examined.—Total number, 4G, from the following localities

:

Indian Territory: Stilwell, Boston Mountains, 16.

Arkansas: Beebe, 5; Hardy,!.

Missouri: Hunter, 3; Williamsville, 5 ;
Kimswick, 5.

Iowa: Council Bluffs, 4.

Kansas: Neosho Falls, 1.

Nebraska: London, 6.

MICROTUS QUASIATER (Coues). Jalapa Vole.

Arvicola (Pitymi/s) pinetorum quasiater Coues. Proc. Acad. Nat. Sci. Phila., 1874, 191-

192.

Type locality.—Jalap i, Vera Oruz, Mexico.

Geograpli'<- distrihuti i .—Ot^ntral Vera Gruz 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 ofpinetorum; 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 Jannarj^, specimens from Orizaba and Huauchinango)

:

Darker, richer, and more glossy. Young: Darker and duller, inclining

to sooty or plumbeous.
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Cranial characters.—Skull similar to that ofijlnetorum^hxit with longer,

more quadrate braiucase, more prominent postorbital ridges, narrower

interorbital space, and larger audital bulhii; 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. Sl'uU

(Xo. 55048, 2 adult): Basal length, 24; nasals, 7; zygomatic breadtli,

12; alveolar length of upper molar series, G.3.

General remarJxS.—Microtus qiiasiater is by far the most divergent

form of Pitymys in America. Its range, so far as known, is restrict(Hl

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: .lalapa, 6; Jico, 8; Orizaba, 10.

Puebla : Huaiicliiiiango, 20.

Lar/urus Gloger, Gemeinniitz. Haud- u. Hilfsbuch d. Naturgescli., I, 98, 1841. Ty])e

Lagunis migratorius Gloger.

Zar/jo-(<s Merriaiu, Am. Naturalist, XXIX, 758, Aug., 1895 (subgenus).

Geographic distribution (in America).—Transition zone of the semi-

arid parts of the northwestern United States,

east of the Cascades and Sierra ^^"evada. fAR^ftf^ft^JW^^fe*

little longer than hind foot; colors pale; furl ax. ot" Microtus (Lan n r c x) i.iil-

SliuU \o^Y Siud wide; bulhie very large; mastoids ^"^«s(\ 5).

reaching i)lane 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.

Arvicola curtata Cope, Proc. Acad. Nat. Sci. Phila., 1868, 2.

Jrcicola decurtata Coues, Mou. N. Am. Rodentia, 215 (in text), 1877, nomeu nudum.

Type locality.—Pigeon Spring, Mount Magruder, Nevada.

Geographic distribution.—Transition zone of the low mountain ranges

in western Xevada 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 ilat, with very large audital bull;i3.

Color.— Winter pelage: Upperparts uniform pale bufty gray, or ashy
gray becoming paler on the sides, and silvery white or soiled whitish

Subgenus LAGURUS Gloger.

MICROTUS CURTATUS (Cope). Short-tailed Vole.
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below; tail like belly, except au indistinct dusky dorsal liue: ears

slightly bufty, more noticeably so in young tliau in adults; feet soiled

silvery wliitisL. Summer X)elage: Slightly darker. Young: Darkened
above by long, dusky-tipped hairs; ears distinctly buff tii^ped.

Cranial cliaracters.—Skull wide and flat, with short rostrum, spread-

ing zygomatic arches, and great mastoid breadth ; audital bulhe and

mastoids much inflated, and with thick, spongy walls; mastoids project-

ing back to i^lane of exoccipital condyles. Molar series rather light,

with narrow, tightly closed triangles and wide reentrant angles.

Measurements.—Average of Ave adults from the type locality: Total

length, 141 : tail vertebn^, 27; hind foot. 17.6. Sh'uU {'No. 11019, 2 ad.)

:

Basal length, 21; nasals, 6.6; zygomatic breadth, 15; mastoid breadth,

13: alveolar length of np])er molar series, 6.

General remarhs.—This is the largest of the three species of Zagiirns

at present known in Xorth America, size alone being sufficient to dis-

tinguish it from either 2.)au2)errim us or j9rf?//f7?^s. It shows but slight

variation thronghout its somewhat restricted and probably interrupted

range. Specimens from the head waters of Eeese Eiver, which is sepa-

rated from the type locality by Sonoran valleys, show slightly larger

audital bulla* and mastoids, but no characters of specific or subspecific

value.

Specimens examined.—Total number, 51, from the following localities:

Nevada: Mount Magriider (near Pigeon Sirring), 14; Reese River Valley. 7;

Indian Creek (near liead of Reese River), 2; Lead of Reese River, 10.

California: Inyo Mountains, 17 ; White Mountains, 1.

KoTE.

—

Mic7'otus (Lagurus) immilus Elliot (Field Columbian Museum,
Zool. Series, Tol. I. Xo. II, p. 226, Feb. 1. 1899) from the Olympic

Mountains, AVashington, proves to be a yoimg PJienacomgs, 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 paUidas Merriam, Am.Js'at., XXII, 702-705, Aug., 1888.

Type locality.—Fort Buford, 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 Xorth Dakota,

Montana, and as far north as Calgary, Alberta.

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

General characters.—Slightly paler than curtatus; smaller; with rel

atively much smaller audital bulhe. The palest species of Microtu^;

found in America, and i^robably 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 i)robably the

darkest phase of summer pelage.



June. 1900.] .MICROTUS PAUPERRIMUS. 69

Cranial characters.—Skull like that of curtatus in general, but aver-

aging slightly smaller and with decidedly smaller audital bnlLe 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.

J[easurements.—Tji^e,9 ad.: Total length, 121; tail vertebrie, 20:

hind foot, IS (measured dry). Sl'ull (of type): Basal length, 22.85

nasals, 6.5: zygomatic breadth, 14.6; mastoid breadth, 11.6; alveolar

length of upper molar series, 6.3.

General remarlxS.—In size j;«///r7?/s falls between curtatus and pauper-

rimus, but in relative size of teeth curtatus comes in the middle, while

in geographic ])osition pa U2)crrim us 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.

MICEOTUS PAUPERRIMUS (Cooper). Pigmy Vole.

Arv'woJa imuperrima Cooper, Am. Nat.. II, 535-536, Dec, 1868.

Type locality.—Plains of the Columbia, near Snake Eiver, Wash-
ington.

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 paUidus; skull small

and very flat-topped, often concave postorbitally.

Color.—Summer pelage: Upperparts uniform buffy gray, slightly

darkened with dnsky-tii)ped hairs; ears and nose strongly tinged with

buff; belly pale buffy; tail darkened above by a dusky line, butty

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 bulLi^ relatively as

well as actually smaller than in curtatus; hamular process of mandible

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 vertebr^^, 20; hind foot, 16. Slmll (of
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adult 9, Ko. 78534, from Antelope, Greg.)' l^asal length, 20; nasals,

5.5; zygomatic breadth, 13.4: mastoid breadth, 11.3; alveolar length

of upper molar series, 5.2.

General remarls.—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 rivers, 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 everj^ way with the

somewhat mutilated type of pauperrimus still in the United States

National Museum. Specimens from the Salmon River Mountains,

Idaho, do not difi'er perceptibly from the type or from the Antelope

series. A single si)ecimen 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 i^rove 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 0\eD, 1 (im.); Steen Moiiutaiu, 1.

Idaho: Salmon River Monutaiiis, 6.

Utah : Uinta Mountains, 4.

Subgenus CHILOTUS Baird.

Chilotus Baird, ]Mamm. N.Am., 516, 1857. Type, Arricola oregoni Baohman.

Geographic (Ustrihution.—Pacific slope from northern California to

southern British Columbia.

Suhgeneric characters.—Plantar tubercles, 5 ;
mammae, 8, inguinal, 2-2

;

pectoral, 2-2; side glands obscure or wanting;^ ears rather small; fur

dense, without stiff hairs. tSlxuU 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.

MICEOTUS OREGONI (Bachman). Oregon Vole.

Arvicola oregoni Bachman, Journ. Acad. Nat. Sci. Pbila., YIII, PI. 1, 60-61, 1839.

Microtus morosHs Elliot, Field Columbian Mus., Zool. Series, Vol. I, No. II, 227, Feb. 1,

1899. (Olympic Mountains, Washington.)

Type Jocalitij.—Astoria, Oregon.

Geographic (iistrihution.—Pacific coast region from northern Cali-

fornia to Paget Sound.

^ In a large number of skins of adult males, about a dozen sliow what appear to be
ill-defined glands on the sides, midway between lii])s and shoulders; but before stat-

ing postively the jiresence and position of these glands it will be necessary to examine
specimens in the flesh.
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Habitat.—Dry oj)eii 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 butfy; feet dusky gray
;
tail blackish, slightly ft^^^^^f^to

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.
-^^^ -i3._Moiar enamel

with narrower braincase, longer rostrum, more ^ill^.l™
'^^ Microtus

arched and less abruptly spreading zygomata, more
quadrangular interparietal : superciliary ridges in adults well marked,

approaching or meeting interorbitally; audital bulh^ small and globose;

dentition not peculiar.

Measurements.—Adult S , Ko. ^tfH- from Astoria : Total length. 140;

tail vertebriie, 42; hind foot, 17. Sl'uU (of same : Basal length, 22.2;

nasals, 17; zygomatic breadth. 14.S: mastoid breadth, 11. S: alveolar

length of molar series, 5.5.

General remarl^s.—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 suiiiciently for even subspecific

recognition.

Specimens examined.—Total number. 103, from the following localities

:

Oregon: Astoria. 6: Oregon City, 6: Yaqnina Bay, 1: Aumsrille, 1: Elk
Head, 1.

'

California: Crescent City, 12 : Hnmboldt 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: Xeah Bay, 10 : Olympic
Mountains (near head of Soleduc Eiver), 9; Lake Cushman. 21.

MICROTUS SERPENS Merriam. Creeping Vole.

Alicrotus serjyens 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 j tail short j colors

dark.

Color.— Winter pelage: Upperparts uniformly sooty gray, becoming
shghtly lighter on sides; belly dusky, washed with dull buff ; tail sooty

above, silvery gray below: feet dusky gray ; ears nearly naked, concealed
in lorig 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.—Sknll rather wide and short; superciliary ridges

not well defined; iiiterorbital width greater thauin oregoni; zygomata

abmi)tly spreading anteriorly, interparietal lozenge-shaped; audital

bulLiB full and globose; incisors larger and stronger and molars slightly

larger than in oregoni.

Measurements.—Type : Total length, 130 ; tail vertebrje, 31 ; hind foot,

18. Average of 7 adults from type locality: 129; 32; 17.5. Sknll (of

type): Basal length, 22.4; nasals, 6.6; zygomatic breadth, 14; mastoid

breadth, 11.2; alveolar length of upper molar series, 5.9.

Gejieral remcir'ks.—The range of this northern, more robust form of

CJiilotus^ 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; Langiey, 3; Sumas, 10; Mount
Baker Eauge, 4.

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

MICROTUS BAIRDI Merriam. Baird Vole.

Microius hairdi Merriam, Proc. Biol. Soc. Wash., XI, 74, 1897.

Type locality.—Glacier Peak, Grater Lake, Oregon (altitude, 7,800

feet).

Geographic distribution,—Known only from the type locality, bnt

probably restricted to the Hudsonian zone of the higher Cascades.

Hah itat.—Beds of Fhyllodoce and Liitl'ea at timberline.

General characters.—Shghtly smaller than M. oregoni; color yellow-

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

the fur.

Color.—Upj)erparts glossy yellowisli bister; sides x^aler; 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 bulhie

large; ascending arm of x^remaxilhie not extending beyond nasals;

incisive foramina short and wide; dentition not peculiar.

Measurements.—Type, Ko. 79906, 9 ad.: Total length, 131; tail verte-

brae, 33; hind foot, 17.5. A young adult $ from type locality: 130; 32;

17. SMill (of type): Basal length, 22; nasals, 6.6; zygomatic breadth,

14; mastoid breadth, 11.5; alveolar length of upper molar series, 5.5.

General remarlts.—This species of Chilotus is as yet known only

from 2 specimens from the type locality, ^o doubt it will eventually

be found to extend along the crest of the Cascade Eange in Oregon.

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

Subgenus PEDOMYS Baird.

Pedomys Baird, Mamm. N. Am., 517, 1857. Type, Jrvicola austerns Le Conte.

Geographic distribution.—Middle United States from southern Louis-

iana to Plains of the Saskatchewan.



June, jooo.j MICROTUS AUSTERUS. 73

Suhgeneric characters.—P\siutar tubercles, 5 ;
side glands obscure or

wanting,^ rarely discernible; mammjie, 6, inguinal,

2-2, pectoral, 1-1; ears medium; fur long and

coarse. SlcuU high and narrow ; molars with wide

reentrant angles; m3 with 2 closed triangles;

ml with 3 closed and 2 open triangles ; m2 with

anterior pair of triangles confluent; m3 with 3
p,,.

transverse loops, the middle loop sometimes con- tern of Microtus (Pedomys)

stricted, or even divided into 2 triangles. austerus (X5).

MICROTUS AUSTERUS (Le ConteV Prairie Vole.

Arvicola austerus Le Conte, Proc. Acad. Nat. Sci. Phila., VI, 405-406, 1853.

Arvicola (Pedomys) ciimamonea Baird, Mamm. N. Am., 541, 1857. (Type from Pem-

bina, N. Dak.)

Ty2)e locality.—Kacine, 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 Microtuspennsylvanicus,h\it with slightly

shorter tail and apparently coarser pelage. Color, dark peppery gray

above, dull fulvous below.

Color.— Winter x)elage: Upperparts dark gray, with a peppery appear-

ance from the mixture of black and pale fnlvous 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 peJage: Darker throughout, with fewer light-tipi)ed

hairs and thinner fulvous wash below. Young: Slightly paler than

adult.

Cranial characters.—Skull high, narrow, and well arched; interpari-

etal small, lozenge shaped; premaxilhie extending well back of nasals;

audital bullic small and narrow; incisive foramina wide posteriorly;

molar pattern, that of the subgenus.

Measurements.—No. 2928, $ ad., from Eacine, Wis., (measured from

alcohol by Baird) Total length, 127; tail vertebra^, 32; No. 2897:

hind foot, 19. Slcull (No. 1999, ad., from Racine): Basal length, 27;

nasals, 7.9; zygomatic breadth, 15.5; mastoid breadth, 12.6; alveolar

length of upi)er molar series, 6.8. Skull (No. 948—not fully adult

—

from Eacine): 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.

» Mamm. 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 Eeno, 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 austervs. I cannot believe

that it ever came from Pembina.

Specimens examined.—Total, 211, from the following localities:

Wisconsin : Racine, 4.

Illinois: West Northfieltl, 14 ;
AVarsaw, 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

Leaveaiworth, 21.

Missouri: Golden City, 2; Piedmont, 10; Bisniark, 6; Kimswick, 6.

Oklahoma: Orlando, 1; Fort Reno, 7.

MICROTUS LUDOVICIANUS sp. nov. Louisiana Vole.

Tijpe from Iowa, Calcasieu Parish, Louisiana. No. 96624, J ad., U. S. Nat. Mus., Bio-

logical Survey Collection. Collected April 7, 1899, by Vernon Bailey. Collector's

number, 6767.

Geographic distrihution.—Coast prairie of southwestern Louisiana, in

Lower Austral zone.

Hahitat—Dry grassy mounds on the iiat, half-marshy coast prairie.

General characters.—Size and proportions about as in M. austerus^

color similar; rostrum and nasals slenderer and audital bullae larger.

Color.— Winter ptelage (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 bulhie, larger molars, and slenderer nasals. Middle

section of m3 often constricted or separated into two closed triangles.

(This may occur in any species of Fedomys.)

Measurements.—Average of 10 adults (5 males and 5 females) from

type locality: Total length, 164; tail vertebrae, 33; hind foot, 18.5.

Average of hind foot of males, 19; of females, 18. Type: 146; 36; 19.

Slxull (of type): Basal lengtli, 25.8; nasals, 8; zygomatic breadth, 15;

mastoid breadth, 11.5; alveolar length of upper molar series, 6.3.

Bemarl's.—A single imperfect skull in the United States ^Rational

Museum collection froi»i Calcasieu Parish, La., showed such x:)ronounced

characters as to suggest the collection of the present series of speci-

mens. Some of the characters in the old skull prove to be abnormal,

and the actual differences between this southern form and true austerus

are not strongly marked. There is no known and probably no actual

intergradation or continuity of range between the two forms, and per-
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haps siibspecific rank would show better tlie close relations]) ip of

liidovicianus to austerus.

Specimens examined.—Total number, 26, from Calcasieu Parish, La,

MICROTUS HAYDEXI (BairdK Harden Vole.

Arricola haydeni Baird, Mamm. X, Am., 543-544:, 1857.

Tijpe locality.—Fort Pierre, South Dakota.

Geographic (Usirlhution.—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 ver}' 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 x)redominating: 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):

yery woolly and slightly darker than adult.

Cranial characters.—Skull larger, more angular, and more heavily

ridged than in austerus; anterior x>art of zygomatic arches more
abruptly spreading; prezygomatic notch deeper; interparietal larger;

palate higher, with more prominent median ridge.

Measuremcjits.—Adult 9 from type locality (Xo. 4239, Merriam Coll.)

:

Total length, ISO; tail vertebn^*^, 47; hind foot, 22. SkuU (Xo. 4971

'from Fort Pierre): Basal length, 28; nasals, 8; zj^gomatic breadth

17.6; mastoid breadth, 12.6; alveolar length of upper molar series, 7.4.

General remarl's.—Probably haydeni intergrades with true austerus,

and is 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, 3j Buifalo 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; NsTvcastle, 1; Sundance, 1; Dayton, 1; Pass, 4.

Montana: Little Bighorn Valley, 8 : Fort Custer, 24; Custer Station, 1 ; Lake
Basin, 2.

MICROTUS MINOR (Merriaui). Least Upland Vole.

Arvicola austerus minor Merriam, Am, Nat,, XXII, 598-601, July, 1888.

Type locality.—Bottineau, at base of Turtle Mountains, Xorth Dakota.
Geographic distribution.—Northern border of the Great Plaius from

northeastern Korth Dakota to Edmontou, Alberta, and southeastward
to Minneapolis, Minu.

Habitat,—Dry upland prairie.
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General characters.—Size very small^ scarcely as large as Evotomys
gapperi Qjud 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,— Winterpelage: Uijperparts uniform, clear peppery gray, from

a combination of black- and whitish -tipped hairs; belly washed with

soiled white or pale bufify; 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 bullae small and laterally com-

pressed; molars with enamel pattern of the subgenus.

Measurements.—Type: Total length, 133; tail vertebrae, 36 ; hind foot,

16.5. Average of four adults from Sherbrook, N. Dak.: 128; 30; 16.7.

Bhull (No. 49230, 9 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 remarlis.—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 bullae. The species shows little variation

throughout its range over the prairie region, but those occupying the

half-timbered region of south-central Minnesota showamarked intensity

of color.

Specimens examined.—Total number, 94, from the following localities

:

North Dakota: Bottioeau, 3; Sherbrook, 4; Devils Lake, 1.

South Dakota: Traverse, 7.

Minnesota: Ortoiiville, 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.

OrihHomys Merriam, Proc. Biol. Soc. Wash., XII, 107, April 30, 1898. Type, Microtus

iimhrosus Merriam.

Geographic distribution.—That of its only known species.

Subgeneric characters.—Plantar tubercles, 5 (a rudiment of 6th); side

glands wanting or very rudimentary; mam-
ma), 4, pectoral, 2-2; ears large and almost

naked; feet large; tail long and scantily

haired. Slcull long and narrow; bulh^ very

small
;
posterior median ridge of palate slop-

ing and grooved; m3 with 2 closed rounded

^ ,^ , , „ triangles, and a third open one; ml with 3
Fig. 15.—Molar enamel pattern of ^ /

.

Microtus (Orthriomys) umbrosus closed triangles, 4 inner and 3 outer salient

angles ; m2 with tlie anterior pair of triangles

confluent; m3 with 4 closed sections including 2 median triangles.
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MICKOTUS UMBROSUS Merriaiu. Zempoaltepec A^ole.

Microtus iimbrosHS Merriam, Proc. Biol. Soc. Wash., XII, 108, Apr. 30, 1898.

Type Jocality.—Mount Zempoaltepec, Oaxaca, Mexico (altitude 8,200

feet).

Geograpliic distributio7i.—Known only from the east slope of Mount
Zempoaltepec, in the humid Upper Austral zone.

Hahitat.—Dense oak forests, living in burro\YS 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 bulla3 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; bulhe very small;

palate low, with slender or incomplete lateral bridges, shallow lateral

l)its and grooved posterior ridge; interpterygoid fossa wide and quad-

rate; incisive foramina short and widest in the middle. Dentition

heavy; incisors abruptly decurved; inner salient 'angles' of upjjer

and posterior lower molars rounded instead of acute; m'S with a small

outer and a large inner closed triangle and a posterior trefoil with large

inner and small outer lobe; m3 with 2 median closed triangles, an

outer and inner, and broad terminal loops.

Measurements.—Average of 7 specimens from type locality: Total

length, 184; tail vertebrae, 65; hind foot, 23. Type: 177; 61; 23.5.

Sl^uU {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 guatemalensis Merriam, from Todos Santos, Guatemala.

Geographic distribution.—That of the type species.

Suhge7ieric characters.—Plantar tubercles, 5; side glands' on flanks

of males small and obscure or sometimes wanting; mammjc, 6, pecto-

ral, 2-2, inguinal, 1-1 (the latter apparently rudimentary and func-

tionless); ears large; pelage long and soft; colors dark brownish.

ShuU with smooth outlines and large globose audital bullic; m3 with 3

closed triangles; ml Avith 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.



78 NORTH AMERICAN FAUNA. [NO. 17.

pair of triangles opening into terminal loop, and witli 5 inner and 4

outer salient angles j m3 witli 4 closed sections including a pair of

subequal median triangles.

MICROTUS GUATEMALENSIS Merriam. Guatemalan Vole.

Mkrotus guaiemalensif< Merriam, Proc. Biol. Soc. Wash., XII, 107, April 30, 1S98.

Type locality.—Todos Santos, Huebuetenango, Guatemala (altitude

10,000 feet).

Geographic distribution.—Known only from type locality.

Habitat.—Open ground on damp nortb slopes under rank growtb of

brusb and weeds in tbe Boreal zone (altitude 9.800-11.000 feetj.

General characters.—Size medium j tail less tban twice the length of

bind foot; ears large but nearly concealed in

tbe long ftir; colors dark.

Color.— Winter pelage: Upperparts dark

umber brown; nose blackish
;
lips white

j
belly

clear plumbeous or lightly washed with dull

ochraceous; feet and tail dusky brown, con-

FiG. i6.-Moiar enamel pattern of color, and thinly haired. {Summer pelage not
mcronis(mrpetomys)cjuateraai- gecn.) Youiuj (half-gTOwn individuals in De-

* cember): Slightly duller than adult.

Cranial characters.—Skull rather long and but little arched, without

conspicuous ridges and angles j interorbital space wide; braincaseloug;

bulla^ large and globose (larger than those of any other ^Mexican species)

;

palate with steep and lightly grooved i^osterior median ridge; incisive

foramina wide and short. Beyitition 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.

Measurements.—Average of 20 specimens from the type locality : Total

leugth, 150; tail vertebne, 37; hind foot, 21. Type ( $ ad.): 155; 40;

21. Shull (of type) : Basal length, 25.6
;
nasals, 7.6

;
zygomatic breadth,

15; mastoid breadth, 12.3; alveolar length of upper molar series, 7.

General remarls.—So far as at present known, this is the southern-

most species of Microtus in America. Its nearest relatives are umhrosiis

and mexicanus^ with both of which it has some characters in common,
but from which it differs so widely as to require subgeiieric separation.

Specimens exa)nined: Total number, 31, from the type locality.

Subgenus NEOFIBER True.

Neofiher True, Science, lY, 34, July 11, 1884 (genus). Type, Xeofiber alleni True.

Xeofiher Merriam, North American Fauna No. 5, 59, July, 1891 (subgenus).

Geographic distribution.—That of the type species.
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Suhfjeneric characters.—Plantar tubercles, 05 side glauds conspicuous

in both sexes and in j^ouug, situated lialf-way between liii)s and

shoulders, the glandular area marked

by brownish base of fur and half-en-

circled above by a semilunar area of

fur with white basej mamma?, 6, ingui-

nal, 2-2, pectoral, 1-1
j feet and fur

modified for aquatic life; soles naked;

a dorsal keel of long hair ou rump.

SI'UU massive : palate long with inCOm- ^^-Molar euamel pattern of 21icrotus
^ (Xeojiber) ulUni (,: 5i.

plete lateral brulges; i)terygoids wing-

like; m3 with 2 closed triangles; ml with 5 closed triangles; m3 with

2 median triangles and 2 transverse terminal loops.

MICROTUS ALLENI (Truej. Florida Water-Rat.

Keofiber aUeni True, Science, IV, 34, July 11, 1884.

Microfiis {Xeofiher) aUeni Miller, Xortli American Fauna No. 12, 70, July 23, 1896.

Type localitij.—Georgiana, Brevard County, Florida.

Geographic distribution.—Eastern and central Florida.

Eahitat.—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 aqnatic life; fur 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;

j)alate bone longer than in any other Microtus, shorter than in Fiber;

lateral bridges of i)alate interrupted
;
pterygoids wing-like (as in Fiber);

dentition heavy; upper incisors bent abruptly downward.

Measurements.—Average of 3 adult specimens from Canaveral,

Fla.: Total length, 320; tail vertebrc^, 121; hind foot, 11. Largest

adult, S : 330; 130; 41. Skull {^0.234:50, $ ad.): Basal length, 11.6;

nasals, 12.5; zygomatic breadth, 26; mastoid breadth, 20.5; alveolar

length of upper molar series, 12.

General remarls.—The striking resemblance between 21. alleni of

Florida and M. amphibius of England i^roves on comi^arison 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 x)euinsula opposite Micco), 1.



PLATE 11.

Skulls of 9 subgeiuTJi, upper view.

[Enlarged one and one-half times.]

Fig. 1. Microtm {Microtus) pennsylvanicuH. Hyattsvillo, Md.

(No. 87163, 9 ad.^U. S.Nat. Mus.)

2. Microtus (Arvicola) macropns. Sawtooth Lake, Idaho.

(No. 31451, 9 ad., U. S. Nat. Mus.

)

3. Mlcrotus {Neojiher) alleui. Eden, Fla.

(No. 24112, 9 ad., U.S. Nat. Mus.)

4. Microtus {Pedomys) (luster us. Raciue, Wis.

(No. 92851, $ ad., U. S. Nat. Mus.

)

5. Microtus {I'iti/mys) pinetorum. Froninore, S. C.

(No. 1523, $ ad., Merriam collection.

)

6. Micro! us (Layurus) curtatus. Mounx Magriider, Nev.

(No. 41017, $ ad., U. S. Nat. Mus.

)

7. Microtus {Chilotus) oregoni. Astoria, Greg.

(No. 24255^ ^ ad., U. S. Nat. Mus.)

8. Microtus (Orthriomys) umhrosus. Mouut Zempoaltepec, Oaxaca, Mexico.

(No. 68469, 9 ad., U. S. Nat. Miis.)

9. Microtus {Hcrpetomys) yuatemalensi>i. Todos Sautos, Guateuiala.

(No. 76776, S ad., U.S. Nat. Mus.)
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Skulls of Representative Species of the Nine Subgenera of Micmtus (top view).

Microtns {Microtus) pennsylvanicus.

Microtus {Arvicola) macropus.

3Iicrotas (Xeofiber) alleni.

Microtus (Pedomys) aiisterus.

3Iicrott(s [Piti/mys] pinetorum.

Microtus [Lagurus] curtatus.

Microtus (Chilotus) oregoui.

Microtus { Orthriomiis) umbrnsus.

Microtus {Herpetomys) guatemalensis.
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PLATE III.

Skulls of 9 subgenera, lower view.

[Enlarged one and one-half times.]

Fig. 1. Microtus (Microtus) liennsylvanicus. Hyattsville, Md.
(^^o. 87163, 9 ad., U. S. Nat. Mus.)

2. ATicrotus (Arvicola) macropus. Sawtooth Lake, Idaho.

(No. 31451, 9 ad., U.S. Nat. Mus.)

3. Microtus (Xeofiher) aUeni. Edeu. Fla.

(No. 24112, 9 ad., U.S. Nat. Mus.)

4. Microtus {Pedomys) (Ulster us. Eaciue, Wis.

(No. 92851, $ ad., U. S. Nat. Mus.)

5. Microtus {Pitymijs) piuetonim. Frogmore, S. C.

(No. 1523, ^ ad., Merriam Collection.)

6. Microtus {Lagurus) curtatus. Mount Magruder, Nev.

(No. 41017, $ ad., U. S. Nat. Mus.)

7. Microtus (Chilotus) oregoni. Astoria, Greg.

(No. 24255, S ad., U. S. Nat. Mus.)

8. Microtus {Orthriomys) unihrosus. Mt. Zempoaltepec, Oaxaca^ Mexico.

(No. 68469, 9 ad., U. S. Nat. Mus.)

9. Mic7'otus {Herpetomys) guatemaJensis. Todos Santos, Guatemala.

(No. 76776, ad., U. S. Nat. Mus.)

82



Nc-.' American Fauna No. 17. P_ATE 111.

Skulls of Re^resenta"; . e 5=ec es of

1. Microfus (Jlicrotua) pennsylvanicu^.

2. Microtus: . J rV"?ri maci opus.

3. Mierotm-^ - ^

4. Microiu-^ J -

5. Microtus (Piiymyg) pinetorum.

IE Nine Suegene- a of :>r;cr<ftus (bottom view).

6. JiIiei o1((-< [ Lagurm) curtatm.

7. "> n»ilotus) oregoni.

S. - fJifiomys) umbrosus.

9. _v - ^1 pftomys) gtiatemalensis.



PLATE lY.

Skulls of 7 groups iu subgenus Mio'otus, upper view.

[Enlarged one and one-lialf times.]

Fig. 1. MicroUis mordax. Red. Lodge, Mont.

(No. 67305, 9 ad., U. S. Nat. Mus.)

2. Microfus nevadensis. Ash Meadows, Ner.

(No. 39663, ^ ad., U. S. Nat. Mns.)

3. Microtus nanus. Sawtooth Lake, Idaho.

(No. 75181, ad., U. S. Nat. Mus.)

4. Microtus opcrarius. St. Michael, Alaska.

(No. 22214, $ ad., U. S. Nat. Mus.)

5. Microtus clirotorrhinus. Mount Washington, N. H.

(No. 1501, $ ad.. Bangs Collection.)

6. Microtus townsendi. Steilacoom, Wash.
(No. 42921, ^ ad., U. S. Nat. Mus.)

7. Microtus californicns. 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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PLATK V.

Skulls of 7 groups in subgenus 2[icrotus, lower view.

[Enlarged one and oiie-lialf times.]

Fig. 1. Microtus mordax. Keel Lodge, Mont.

(No. 67305, 2 ad., U. S. Nat. Mus.)

2. Microtus nevade7isis. Ash Meadows, Nev.

(No. 39663, ^ ad.,U. S.Nat. Mus.)

3. Mierotus nanus. Sawtootli Lake, Idaho.

(No. 75181, S ad., U. S. Nat. Mus.)

4. Microtus operarius. St. ^Michael, Alaska.

(No. 22214, ^ ad., V. S. Nat. Mus.)

5. Microtus clirotorrliinus. Mount ^Yashington, N. H.

(No. 1501, ^ ad.. Bangs Collection.)

6. Microtus townsendi. Steilacoom, Wash.
(No. 42921, $ ad., U. S. Nat. Mus.)

7. Microtus californicus. Walnut Creek, Cal.

(No. 44678, ^ ad., U. S. Nat. Mus.)

8. Microtus me.cicanus. Orizaba, Puebla, Mexico.

(No. 53406, 9 ad., U. S.Nat. Mus.)
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[Names of new species in Llack-face type, synonyms in italics.]

Arvicola, 11, 59-62.

Arvicola alhortifescens, 16.

alticolus, 52.

apella, 64.

aiisterus, 73.

aztecus, 24.

breiveri, 26.

califomica, 34.

chrotorrhinxis, 58.

cinnamonea, 73.

curtata, 67.

decurtata, 67.

delcayi, 16.

druynmondi, 22.

cdax, 37.

/j<7t?a, 16.

haydeni, 75.

hirsutus, 16.

insperatus, 20.

kennicotti. 64.

leitcophanis. 53.

longicaudus, 48,

longipilis, 16.

longirostris, 27.

macropus, 61.

mexicamis, 53.

microcephalus, 22.

minor, 75.

modesta, 20.

inogollonensis, 56.

moiitanus, 27.

mordax, 48.

?iaM?<s, 30.

nasuta, 16.

occidentalism 46.

oneida, 16.

operaritis, 39.

oregoni, 70.

' pallidus, 68.

palwifris, 16.

pauperrima, 69.

quasia tcr, 66.

richardioni, 60.

ripariiis, 16.

rufcscens, 16.

rufidorsum, 16.

scalopsoides, 64.

ferrcenovce, 25.

tetram^rvs, 47.

toivnsendi, 46.

troichridgi. 34,

xanthognatha, 57.

Aulacomys arvicoloides, 6!

Chilotus, 11, 70-72.

Hemiotomys. 53.

Herpetomys, 1 1, 77-78.

Laguriis, 11, 67-70.

Lemmus noveboraeensis, 16.

Microtina^, 10.

Microtias, 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, 14-10.

Microtus abbreviatus. 15, 44-45.

acadicus. 14. 19.

alleui. 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.

cbrotorrbinus, 15, 58.

constrictus, 15, 36-37.

curtatus, 67-68.

drummoudi, 14, 22-24.

dutcheri, 15, 32-33.

edax. 15, 37-38.

euixus, 14. 24-25.

tisberi, 1.3. 45-40.

fontigenu.s, 14, 21.

fulviventer, 14, 55-56.

guatemalensis, 78.

haydeni, 75.

innuitus, 15, 44.

insulans, 26.

kadiacensis, 15, 41-42.

labradorius, 14, 22.

leucophseus, 16, 53.

longicaudus, 16, 48.

ludovioianus, 74-75.

macfarlani. 15, 40.
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Microtus mac ropus, 61.

macrurus. x6. 30-51.

mexicaniis, 14, 53-54.

minor, 75-76.

modestus, 14, 20-21.

mogolloneusis, 14, 5G-57.

montanus, 15, 27-29.

niordax, 16, 48-50.

morosus, 70.

nanus, 16, 30-31.

uenioraiis, 65-60.

nesophilus, 14, 26-27.

nevadeu.si.-i, 15, 33-34.

nigrans, 14, l.S-19.

operariu.s, 15, 0D-4i).

oregoui, 70-71,

pallidus, 68-69.

pauperrimus, 69-70,

pcniisylvanii-iis, 14, ll)-18.

])Ii;i'iis, 14, 34-35,

l)inetoruua, 63-64,

popofcusi.s, 15, 42-43.

priiicipalis, 62.

(luasiaTcr. 66-67.

ravu6, 15, 59.

ricliardsoui, 60.

Microtus rivnlaris, 15, 29.

scalopsoides, 64.

scirpensis, 15, 38-39.

serpens, 71-72.

sitkensis, 15, 43-44.

stonei, 22.

terra^noA-a:', 14, 25-26.

tetramerus, 16, 47.

tOMTisendi, 16, 46-47.

umbrosns, 77.

;iuala.scensis, 15, 42.

vallicola, 15, 36,

vcUcrosns, 48.

xautliognatlins, 15, 57-58.

yakutatensi.s. 15, 40-41.

pennsi/lvanica, 16.

Mijnomes. 22, 24, 48, 52.

21)/Homes pratensis, 16.

JSTeofiber, 11, 78-79.

Neofiber allcni, 79.

Orthrioniys, 11, 76-77.

Pedomys, 11, 72-76.

Pit y ni y s. n. 62-67.

ZVo„/,/M-„'//x, 62.

Psa 7n moni;i.s 2'inetoru m, 63.

Tetramerodon, 47.
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LETTER OF TRANSMITTAL.

U. S. Department of Agriculture,

Division of Biological Survey.

Washington, D. July IS, 1900.

Sir: I have the honor to transmit for publication, as No. 18 of North

American Fauna, a ' Revision of the Pocket Mice of the Genus Pero-

gnathus,' by Wilfred H. Osgood, assistant in the Biological Survey.

A preliminary revision of this group, based on the study of about 170

specimens, was published by me in 1889 as the first number of North

American Fauna. In this early paper certain fundamental points in

the history and synonym of the group were for the first time cleared

up and the number of known forms was increased from 6 to 21. Five

years later the rapid growth of the Biological Survey's collections

enabled me to publish descriptions of a dozen additional species and

to undertake a new revision of the group, which was brought down
to date in 1896. The publication of this revision, with its accompany-

ing illustrations, and colored maps showing the distribution of the

various species, was deferred in order to obtain additional material

still needed to settle a few remaining questions of distribution and

relationship. This material was subsequently obtained, bringing the

total number of specimens available up to 3,000; and my assistant,

Mr. Osgood, to whom I had referred certain unsolved problems,

undertook to bring the study of the whole group down to date. The
result is here offered for publication.

Respectfully,

C. Hart Merriam,

Chief, Biological Survey.

Hon. James Wilson,
Secretary of Agriculture.
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REVISION OF THE POCKET MICE OF THE GENUS PEROGNATHUS.

By Wilfred H. Osgood.

Assistant Biologist, Biological Survey.

INTRODUCTION.

HISTORY AND MATERIAL.

Pocket mice were first discovered b}^ Maximilian, Prince of Wied,

during his journey up the Missouri River. In 1839 he described and

figured Perognatliiis fasciatus from specimens taken on the Missouri,

near the mouth of the Yellowstone, in the present State of North

Dakota. During the following half century several additional species

were discovered; and in 1889 Dr. Merriam tentatively revised the

group, ^ added many new species, and established the subgenus Chce-

todipus to include the large coarse-haired species. He also reviewed

the history of the genus, so that it is now necessary to consider only

events subsequent to 1889. Since then hardh^ a year has passed with-

out the publication of additional species. In 1890 fuliginosiis was
proposed by Merriam;^ in 1891 femoralis, \tj Allen ;^ in 1892 mer-

riami^ by Allen;* in 1893 alticola and copei^ hj Rhoads,^ and infra-

lideus^ \>j Thomas.*^ During 189J: two papers by Merriam greatly

increased the knowledge of the group. The first ^ added haileyi^

ccmescens, cohimhianus, mexicanm, nelsoni, nevademis, panamintinus,

and stephensi; the second,^ arenarius^ hryanti^ margaritm, and penin-

sidce. In 1894 also, conditi and pricei were published by Allen ^ and

^ North Am. Fauna, No. 1, 1889.

nhidi., No. 3, 74, 1890.

3 Bull. Am. Mus. Nat. Hist., N. Y., Ill, 281, 1891.

*Ibid., IV, 45, 1892.

5 Proc. Acad. Nat. Sci. Phila., 1893, 404.

6 Ann. and Mag. Nat. Hist, 6th ser., XI, 406, 1893.

^Proc. Acad. Nat. Sci. Phila., September, 1894, 262-268.

8 Proc. Cahf. Acad. Sci., 2d ser., IV, 460, 1894.

9 Bull. Am. Mus. Nat. Hist., N. Y., VI, 318, 1894.

9



10 NORTH AMEEICAN YAV^A. [yo. 18.

latirostris. by Rhoads:^ in 1896 mearnsi. h\ Allen.'' and in 1898

l?errii.i\ by Allen. ^ and hnnqsi, rrcnncuy, and j)f/citicus,hy Mearns.*

The preliminary revision of the genus Perognathm \>\ Dr. ^Nlerriam

in 1889 was based on less than 200 specimens, practically all that were

available in this country at that time. Nearly 3.000 specimens, all

accumulated in the past decade, have been used in the present revision.

This large collection, like those recently studied in other groups,

proves the existence of miany new forms'.' shows the true status of

doubtful ones, and clears up troublesome questions of relationship,

nomenclature, and geographic distribution.

Most of the names of doubtful application in 1889 may now be dis-

posed of definitely. In the case of Jongimemhris^ the name is found

applicable to the species inhabiting the San Joaquin Valley. Cali-

fornia, and a new name, hrevinasus, is given to the San Bernardino

form heretofore assumed to be true Jonginieriihris. The acquisition of

topotypes settles previous questions regarding\/?(^/z,v/y and mollipiloms.

and the possession of large series of specimens from AVashington and

Oregon makes it possible to fix the types of lordL jxireus, and monti-

cola^ though a slight uncertainty still attaches to the last. Abundance
of material also makes available the name hispidus, under whichjxrra-

doxus is placed as a subspecies, and of which conditi and sjnlotus

become synonyms.

This material embraces all the specimens of Ptrognathiis in the col-

lections of the United States Biological Survey, the United States

National Museum, the American Museum of Natural History. New
York, and the private collections of Messrs. E. A. and 0. Bangs and

Dr. C. Hart Merriam. Besides these, various important specimens

from other sources have been examined. All the types known to exist

have been seen except those of JordL rnfraJuttus, and pernh\ which are

in the British Museum. In making acknowledgments. I wish first to

express my obligations to Dr. C. Hart Merriam for the privilege of

using his private collection and that of the Biological Survey, and also

for much generous criticism and advice. For the privilege of using

the collections in their charge, thanks are also due Dr. F. AV. True,

executive curator, and Mr. G. S. Miller, jr.. assistant curator of mam-
mals, in the United States National Museum; to Dr. J. A. Allen,

curator of mammals and birds in the American Museum of Natural

History; to Mr. Witmer Stone, curator of birds. Academy of Natural

Sciences, Philadelphia; and to Mr. Outram Bangs, Mr. S. N. Rhoads,

and Mr. ^\ . ^\ . Price.

1 Am. Nat, XXVII, 185, 1894.

2 Bull. Am. Mus. Xat. Hist., X. Y., VIII, 237, 1896.

=*Ibid.,X, 149, 1898.

nbid.,X, 299, 1898.

^Five new species and eight new subspecies are described in the present revision.
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The illustrations of skulls in Plates I and II and a few of the text

figures were drawn by Dr. James E. McConnell; the outline figures of

skulls in the text are republished from the plates in North American

Fauna No. 1.

DISTRIBUTION.

The genus Perognathiis is confined to North America and is restricted

to the region west of the Mississippi River. Its northern limit is

Ashcroft, British Columbia; its southern, Tlalpam, in the valley of

Mexico. On the east its limits coincide approximately with those of

the arid divisions of the Austral and Transition zones; on the west it

extends to the Pacific coast. It may be said in a general way that the

subgenus Perognathus inhabits the Sonoran and the lower part of the

Transition zones (see PI. Ill), while Chwtodipus is seldom found outside

of the Lower Sonoran zone except on the Great Plains (see PI. IV).

A curious exception to this distribution is found in central California,

where Perognathus {Chcetodipus) californicus is found in the Upper
Sonoran zone and Perognathus [Perognathus) longimembris in the

Lower Sonoran. Pocket mice usuall}^ choose plains and deserts for

their habitat, and one or more species may be found in nearly all the

desert and semi-desert country in the western part of the United States.

As a rule, they are not found in mountainous regions, except where

the aridity is considerable and the conditions are otherwise favorable.

They abound in southern California, Lower California, and the Great

Basin region, and in Mexico large areas are well populated with them.

COLOR AND PELAGES.

The general pattern of marking and coloration found in the genus

is subject to little variation. The upperparts show varying shades of

buft" with greater or less admixture of black; the underparts are nearly

always white. Most species have a distinct side stripe or lateral line

and a minute white subauricular spot. Among the desert forms are

numerous examples of protective coloration and adaptation to environ-

ment. A peculiar rump armature found in some species of the sub-

genus Chcetodipus consists of grooved spiny bristles which extend

beyond the rest of the pelage. What its function may be is little

more than conjecture.

So far as known no species has more than one molt. This usually

occurs in late summer after the breeding season, but is somewhat
irregular, as specimens in entirely different pelages may be taken at

the same place and date. The pelage acquired by the molt continues

throughout the year, becoming more or less worn and patchy in early

summer, just before its renewal;^ hence in most species the seasonal

^ Unless otherwise stated, the specimens described in this paper are in the new,
unworn, or post-breeding pelage.
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differences are not ver}' great, the winter and spring pelage being

simply paler than that of late summer and fall. The young invariably

pass through a stage in which the pelage is soft and plumbeous.

HABITS.

The habits of pocket mice, as of most other small mammals, are not

very well known. Most species are strictly nocturnal and very shy.

and many of them are difficult to trap, as they do not readily take

such bait as rolled oats or meat. They live in small burrows, from

the entrances of which they throw out miniature mounds of earth

like those of the pocket gopher. These burrows usually have two or

more entrances, which often open under small bushes, and are closed

with earth during the day. so that a casual observer might easily over-

look them, particularly in the case of the smaller species. The food

consists of seeds, which are carried in the cheek pouches and stored

in chambers in the burrows. Xo species is known to hibernate, but it

is possible that some of the more northern ones may do so.

CLASSinCATIOX.

The genus Perognathus is a member of the family Heteromvida?.

one of the most peculiar groups of New World mammals. The other

genera of this familv are Heteromys^ Dipodoniys, Pei^odqnis, and

JL'crodij)odoj).s. Of these, Ilettromys may be readily separated from

the others by its very hispid pelage, which consists almost entirely of

grooved spines, and by its rather murine skull, smooth upper incisors,

and small mastoids and audital bulla?.

The genus Perognathii^ is commonly divided into two subgenera

—

Perognathus proper, including the small soft-haired species, and

CJuetodij^us. containing the large coarse-haired and long-tailed forms.

All the species except three fall naturally into one or the other of the

two subgenera. One of these (fo'rmosus) is a Perognoilim with strong

inclination toward Clicetodi])iis ; another (7:'////r?/0 pi'^^^^i^t^ the reverse

case; and the third {liisjyldus) must be classed as a CJicetodipiis, though

it is aberrant in some ways. P. femoral is and P. jiavus represent the

extremes of the two subgenera and would certainly be placed in dif-

ferent genera if no other species were known, but between them may
be found species showing almost every degree of differentiation. Tor

convenience the genus has been divided into groups (see pp. 1'7-lS) in

order to show the affinities of the species and. to a certain extent, of

the groups themselves.

In distinguishing species, dental peculiarities are of some service

and cranial characters indispensable, showing relationship when exter-

nal characters do not, and demonstrating intergradation to a degree of

nicet}^ otherwise almost unattainable. The best characters for com-
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parison are the relative sizes of the mastoids and consequent dimen-

sions of the interparietal. The shape of the interparietal varies

somewhat, but its proportions and dimensions are generally reliable.

The rostrum and interorbital space also furnish good characters.

The hairiness of the feet is important, but of value only for sepa-

rating species or groups in which other good differences are not

apparent. The size and shape of the ears are also occasionally of

use. In most species the males are slightly larger than the females,

and in some the young adults are slighth' different from fully mature

individuals. Slight local variations are abundant; in some species it

seems almost impossible to find two local series which are absolutely

alike. But after making allowance for variation due to age and sex,

individual A^ariation will not be found yerj great; although so far as

size is concerned it is greater in thQ parvus and Tdspidus groups than

in the others.

XEW SPECIES.

Thirteen forms here characterized have not heretofore been de-

scribed. These include five species and eight subspecies, as follows:

Perognathus merriami gilms

apache melanotis

callistus

panamintinus brevinas^is

amplus

pan-us magni.derensis

hispidus zacatecse

Perognathus penicillatus angustirosiris

pernix rostratus

goldmani

artus

anthonyi

californicus dispar

All measurements in the present paper are in millimeters.

Genus PEROGNATHUS Maximilian, 1839.

Perognathus Maximilian, Xova Acta Acad. Cses. Leop. -Carol., XIX, I, 369-373, PI.

XXXIY, 1839; Eeise Xord-Am., I, 449, 1839. Type, Perognathus fasciatus Maxi-

milian, 1839, from the Upper Missouri River.

Cncetodipus Peale, U. S. Expl. Exp'd., VIII, 52-54, 1848.

Abromys Gray, Proc. Zool. Soc. London, 1868, 202.

Otognosis Cones, Proc. Acad. Xat. Sci. Phila.
,
1875, 305.

Chseiodipus Merriam, X. Am. Fauna Xo. 1, 5, 1889.

Characters.—Size medium or small; form murine, rather slender;

tail nearlj' as long as or longer than head and body; ears small: hind

legs and feet rather long; external cheek pouches lined with hair.

Skull rather small and light, flattened above; mastoids very large;

audital bullae inflated, more or less triangular in outline, anteriorly

apposed to pterygoids: jugals light and thread-like; rostrum attenu-

ate, nasals somewhat tubular anteriorly; infraorbital foramen reduced
to a lateral opening in the maxillary. Teeth 20; molars rooted and
tuberculate; upper incisors strongly sulcate.
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Cliaracters of subgenera.

I. Perogxathus.

Size medium or small; pelage soft, no

spines or bristles. Soles of hind feet

more or less hairy (except in formosus).

Mastoids greatly developed, projecting

beyond plane of occiput; mastoid side

of parietal longest. Interparietal width

less than interorbital width (rarely

equal in longimembris)

.

Audital bullse meeting or nearly meeting

anteriorly. Supraoccipital without

Fig. 1.—Posterior view of skull of Peroynathus

(Pcrognathus) bimaculatus.

lateral indentations by mastoids (ex-

cept in formosus)
;
ascending branches

of supraoccipital slender and thread-

like.

II. Ch^todipus.

Size medium or large; pelage harsh, often

with spiny bristles on rump. Soles of

hind feet naked.

Mastoids relatively small, not projecting

beyond plane of occiput; mastoid side

of parietal equal to or shorter than

other sides. Interparietal width equal

to or greater than interorbital width.

Audital bullae separated by nearly full

width of basisphenoid. Supraoccipital

Fig. 2.—Posterier view of skull of Perognathus

( Chsetodipus) intermedius.

Avith deep lateral indentations by mas-

toids (except in hispidus); ascending

branches of supraoccipital heavy and
laminate.

Key to species and subspecies.

[Based on typical adults.]

I. Subgenus Perogxathus.

Antitragus lobed; hind foot more than 20.

Tail long and heavily crested; soles naked .formosus (p. 40)

Tail moderate; soles of hind feet somewhat hairy.

Interparietal narrow, ratio of its width to basilar length of HenseP about 25;

color grayish; size large.

Mastoids moderate lordi (p. 39)

Mastoids larger columhianus (p. 40)

Interparietal wide, ratio of its width to basilar length of Hensel about 27.

Ears w^hite; upper side of tail faintly dusky at tip alticola (p. 39)

Ears buff or dusky; upper side of tail dusky throughout entire length.

Size large, hind foot 23 to 26 magruderensis (p. 38)

Size medium, hind foot 21 to 23.

Audital buUse meeting anteriorly in a strong symphysis; color usually

slaty buff parvus (p. 34)

Audital bullae meeting anteriorly in a weak symphysis or not meeting;

color cinnamon or ochraceous buff.

Premaxillse exceeding nasals; color cinnamon buff; ears medium.

olivaceus (p. 37)

Premaxillse not exceeding nasals; color ochraceous buff; ears large.

mollipilosus (p. 36)

^ The basilar length of Hensel is measured from the anterior margin of the foramen

magnum to the posterior rim of alveolus of the middle incisor.
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Antitragus not lobed; liind foot 20 or less.

Tail longer than head and body.

Total length more than 150: mastoids very large amphu^ (p. 32)

Total length less than 150: mastoids moderate.

Interorbital space narrow (less than 5): basilar length of Hensel about

17 lougrmemhris (p. 33)

Interorbital space wide [d or more): basilar length of Hensel 15 or less.

Hairs of belly plumbeous at base...-. nevaden.sis (p. 31)

Haire of belly white to roots.

Xasals short (about 7 : tail 70 or less brevinasus (p. 30)

Xasals long (about ^ : tail more than 70.

Color pale vinaceous buff hangsi (p. 29)

Color grayish buff panaminiinv^ (p. 28)

Tail about equal to or shorter than head and body.

Size rather large; interparietal width 4 or more: hind foot 18 or more.

Inside of ears chiefly black melanotis (p. 27)

Inside of ears chiefly buff.

Color grayish olive buff calUsius (p. 28)

Color buff or ochraceous buff apache (p. 26)

Size medimn or small; hind foot less than IS.

Tail about 60.

Color ohvaceous.

Hairs of belly white to roots .fasciatus (p. 18)

Hairs of belly plumbeous at base infraJuteus (p. 19)

Color not olivaceous.

Total length about 130: lower premolar smaller than last molar.

flavescens (p. 20)

Total length 120 or less; lower premolar about equal to last molar.

Eostrum heavy; mastoids small mtrriami [-p. 21)

Eostrum light; mastoids larger gilvus (p. 23)

Tail about 50.

Lower premolar larger than last molar .pacijicus (p. 31)

Lower premolar smaller than last molar.

Hind foot about 15; color salmon buff .flavus (p. 23)

Hind foot about 17.

Upper parts sooty or black fuliginosus (p. 25)

Upper parts salmon buff. (Xorthern Arizona ) bimacuJatus ( p. 24)

Upper parts buff, strongly mixed with black. (Central Mexico.)

mexicanus (p. 26)

11. Subgenus Ch.etodipus.

Rump with more or less distinct spines or bristles.

Lateral line M^ell marked; pelage not very hispid: bristles moderate, ustially con-

lined to rump.
Ears elongate (length 10 to 12) ; mastoids quite small: ratio of mastoid breadth

to basilar length of Hensel about 70.

Size medimn ; total length less than 200; hind foot about 24 . . californ icus (p. 58)

Size very large; length more than 200; hind foot about 26.

Interorbital space moderate; mastoids relatively small dispar (p. 58)

Interorbital space wider; mastoids larger femoralis (p. 57)

Ears roimded.

Ears large and orbicular (length about 10); color dark; rostrum heavy.

(Mexico.)
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Mastoids large goldmani (p. 54)

Mastoids small artus (p. 55)

Ears medium (length about 8); rostrum light.

Color of upperparts drab gray , canescens (p. 54)

Color of upperparts not drab gray.

Pelage rather hispid; color dark; rostrum relatively heavy, i Central

Mexico) //» />'-///( p. 53)

Pelage softer; color lighter; rostrum slender.

Pump spines weak; interparietal strap-shai')ed : mastoids large.

intei'))iedius (p. 52)

Rump spines stronger; interparietal somewhat produced anteriorly.

Mastoids large fuJhi.r
i p. 55)

Mastoids smaller. (Cerros Island, Lower California) .antlioruji Q). 56)

Lateral line very faint or not evident; pelage very hispid; l3ristles strong, extend-

ing to sides.

Size large; tail 120 or more. (San Jose Island. Lower California) . .6r//rt»// q>. 61)

Size smaller; tail less than 110; hind foot about 24 peninsulx (p. 60)

Size smaller; hind foot about 22.

Mastoids moderate. (Southern California) sjAnatus (p. 59)

Mastoids very small margaritx (p. 61)

Rump without spines or bristles.

Tail not crested, shorter than head and body; skull in adults with a supraorbital

bead.

Size very large; hind foot about 26; color pale ochraceous. (Kansas and Ne-

braska) paradcr'is i p. 44)

. Size smaller; hind foot about 24; color bright ochraceous. (Texas.)

Jiispidus (p. 42)

Size large; hind foot about 26; color olive brown. (Zacatecas, Mexico.)

zacatecx (p. 45)

Tail crested, longer than head and body; skull without supraorbital bead.

Size very large; tail mtich longer than head and body: interparietal width about

equal to interorbital width haUeyi (p. 41)

Size meditmi or large; tail slightly longer than head and body; interparietal

width exceeding interorbital width.

Interorbital width less than 6; color of upperparts hair-brown. (AYest coast

of Mexico.)

Skull narrow and elongate; rostrimi slender .pemix (p. 50)

Skull short; rostrmn heavy rostratus (p. 51)

Interorbital width more than 6; color of upperparts pale vinaceous buff to

broccoli brown.

Hind foot 20 to 21.

Size small; tail short, less than 80; hind foot 20. (Lower Cahfornia)

areimrius (p. 50)

Size larger; tail 90 or more; hind foot 21 .stephensi (p. 49)

Hind foot 22 to 26.

Hind foot 23 to 26; color vinaceous buff.

Large; rostrum very heavy pemdlkitus (p. 45)

Smaller; rostrum slender angustiwstris (p. 47)

Color blackish brown artus (p. 55)

Hind foot 22 to 24; color broccoli brown.

Dark; rostrum heavy pricei (p. 47)

Paler; rostrum slender evemlcus (p. 48)
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List of species and subspecies, "with, type localities.

Subgenus Perogxathus.

Species and subspecies. Type locality.

Fa.sciatus group:

Perognathiis fasciatus Maximilian Xear junction of Missouri and Yellow-

stone rivers, X. Dak.

fasciatus infraluteus ( Thomas ) Loveland, Colo.

flavescens (Merriam) Kennedy, Xebr.

merriami Allen Browns\'ille, Tex.

memami gilvus nobis Eddy, X. Mex.

flarus Baird El Paso, Tex.

fnrus hiuiariiJatus (Merriam ) Fort Whipple, Yavapai Co., Ariz.

jfariis viJijini'^us
1 Merriam t San Francisco Mountain, Ariz.

tlacv.s //;(^;/'('fa//?^s ]\Ierriam Tlalpam, Mexico, Mexico.

apache Merriam Keani Canyon, Apache County. Ariz.

apache mekmotis nobis .Casas Grandes, Chihuahua. ^Mexico.

calUstus nobis Kinney Eanch, Sweetwater Co., AVyo.

Panamintinus group:

Perognathus jxinamintinus (Merriam .Panamint Mountains, Cal.

panami/dinus baugsi (Mearns) Palm Springs, Cal.

])anamiittrnus hrevinasus nobis San Bernardino, Cal.

nevadensis Merriam Halleck, Xev.

j9ac(/7C(/.s- Mearns Mexican boundary, shore of Pacific

Ocean.

ampins nobis Fort A^rde, Ariz.

longimemhris (Coues) Fort Tejon. Kem Co., Cal.

Parvus group:

Perognathus parvus (Peale) Oregon [The Dalles?].

parvus mollipilosus (Coues) Fort Crook, Shasta Co., Cal.

parvus olivaceus (Merriam) Kelton, Utah.

parvus magrudereusis nobis Mount Magruder, Xev.

alticola Ehoads Squirrel Inn. San Bernardino Mountains,

Cal.

lordi (Gray) British Columbia.

lordi columhianus (Merriam) Pasco, Wash.
Formosus group:

Perognathus formosus Merriam St. George, Utah.

Subgenus Chjetodipus.

Baileyi group:

Perognathus baileyi Merriam Magdalena, Sonora, Mexico.

Hisjjidus group:

Perognathus hispidus Bsdrd Charco Escondido, Tamaulipas, Mexico.

hispidus paradoxus (Merriam) Trego County, Kans.

hispidus zacatecse nobis Valparaiso, Zacatecas, Mexico.

Penicillatus group:

Perognathus penicillatus Woodhouse San Francisco Mountain, Ariz.

penicillatus angustirostris nobis Carriso Creek, Colorado Desert, Cal.

penicillatus pricei (Allen) Oposura, Sonora, Mexico.

penicillatus eremicus (Mearns) Fort Hancock, El Paso Co., Tex.

stephensi ^levviam. Mesquite Valley, Cal.

arenarius Merriam San Jorge, Lower California.

3T9-i—No. 18 2
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Species and subspecies.

Pernix group:

Perognathus pernix Allen

pernix rostraius nobis

Intermedius group

:

Perognathus intermedius Merriani

nelsoni Merriam

nelsoni canescens (Merriam)

.

goldmani nobis

artus nobis

fallax Merriam

anthonyi nobis

Califomicus group

:

Perognathus femoral 'ls Allen

califomicus Merriam

califomicus dispar nobis

Spinatus group:

Perognathus spinatus Merriam .

.

spinatus peninsulx INIerrian \

.

bryanti Merriam
margaritve Merriam

Type locality.

Rosario, Sinaloa, Mexico.

Camoa, Sonora, Mexico.

.Mud. Spring, Mohave Co., Ariz.

Hacienda La Parada, San Luis Potosi,

Mexico.

. Jaral, Coahuila, Mexico.

Sinaloa, Sinaloa, Mexico.

.Batopilas, Chihuahua, Mexico.

.Reche Canyon, San Bernardino Co., Cal.

.Cerros Island, Lower California.

Dulzura, San Diego Co., Cal.

.Berkeley, Cal.

.Carpenteria, Santa Barbara Co., Cal.

-Colorado River, Cal.

.San Jose del Cabo, Lower California.

.San Jose Island, Lower California.

. Santa Margarita Island, Lower California.

Subgenus PJEROGNATHUS Maximilian, 1839.

PEROGNATHUS FASCIATUS Maximilian. :\Iaximilian Pocket Mouse.

Perognathus fasciatus Maximilian, Nova Acta Acad, Caes. Leop. -Carol., XIX, I, 369-

373, PL XXXIV, 1839; Reise Nord-Am., I, 449, 1839; Merriam, N. Am. Fauna

No. 1, 10, 1889.

T]/j}e locality.—Upper Missouri River near its junction with the

Yellowstone.

Distrihutio^i.— UipipQV Sonoran and Transition zones of eastern Mon-
tana and Wyoming, east into the adjoining' parts of North and South

Dakota.

General characters.—Size rather small, exceeding P. Jiavus^ but not

equaling P. apache; ears medium, antitragus not lobed; tail subterete,

evenly haired, slightl}^ shorter than head and body; proximal half of

sole of hind foot hair}^

6bZ6»7'.—Upperparts grayish olivaceous, finely lined with black;

hairs clear plumbeous basally, followed by a zone of black-tipped

gra^^ish buff; sides not noticeably paler than back; underparts pure

white; lateral line bright buff' (due to absence of black-tipped hairs),

extending from nose to end of tail; tail indistinctly tricolor, dusky

above, buff}^ on sides, and white below; orbital region and ill-defined

ring around ears buff; subauricular spot present. Spring pelage: Gen-
eral color paler, more buffy and often lacking the olive tinge; contrast

with lateral line not marked. Young: Dull plumbeous above with

slight admixture of buffy.

Shull.—Size small; cranium somewhat arched; interparietal pen-

tagonal, moderately wide; mastoids well developed, slightly project-
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ing-; audita! bullse scarcely meeting anteriorly; coronoid and angular

processes of mandible long and slender; lower premolar about equal

to or slightly smaller than last molar.

Measurements.—Average of four adults from Tilyou ranch, Montana

(near junction of Missouri and Yellowstone): Total

length, 134.7; tail vertebrae, 64.5; hind foot, IT.

Shull: (See table, p. 62.)

Remarks.—In bright new pelage P. fasciatus pre-

sents a very attractive appearance. Its diminutive

size, peculiar greenish back, pure white underparts,

and bright buif lateral line make a combination quite

unusual among our small mammals. One specimen

(No. 65017) from Rosebud Agency, S. Dak., collected

May 13, 1894, is at the molting stage, and the incom-

ingf hairs show the extreme of this peculiar coloration, fig. s.-skuii of Poo-

rr^i Till 1 1 n p gnathus fasciatus.

The head, back, and rump show small patches of

bright, even iridescent, greenish, about which is the duller grayish of

the old pelage. Another specimen (No. 65664) is further advanced,

the only remains of the old pelage being slight traces on head and back

and a large dark-buff rump patch. The species presents little geo-

graphic variation. Specimens from Bighorn Basin have somewhat

peculiar skulls, but the aberrance is very slight.

Specimens examined.—Total number, 39, from localities as follows:

Montana: Calf Creek, 2; Clark Fork, 2; Big Porcupine Creek, 1; Frenchman
River, 3; Lake Basin, Yellowstone County, 2; Powderville, 1 ;

Sage Creek,

Bighorn Basin, 1; Tilyou ranch, 27 miles above mouth of Yellowstone

River, 6; Wolf Creek, 1; Mouth of Yellowstone, 1.

North Dakota: Forty miles north of Medora, 1.

South. Dakota: Cheyenne River, Custer County, 1; Corral Draw, 4; Lugen-

beel County, 2; Pine Ridge, 3; Rosebud Agency, 1; Quinn Draw, 3;

Smithville, 1.

Wyoming-: Kirby Creek, Bighorn Basin 2; Newcastle, 1.

PEROGNATHUS FASCIATUS INFRALUTEUS (Thomas). Buff-bellied Pocket

Mouse.

Perognathus infraluteus Thomas, Ann. and Mag. Nat. Hist., 6th ser., XI, 406, May,
1893.

Type locality.—Loveland, Larimer County, Colo.

Distribution.—Known only from the type locality.

General characters.—Similar to P. fasciatus ^ but smaller and differ-

ent in color of underparts, which are yellowish buff instead of white;

pelage harsher.

Color.—Upperparts as in P. fasciatus., but more buffy; underparts

buff with traces of white on inguinal and pectoral regions; eye-ring

buff', more prominent than in fasciatus.

Skull.—Essentially as in fasciatus., but smaller and with slightly

wider interparietal, as m flavescens.
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Measurements.—Average of eight young adults from the type local-

ity: Total length, 128; tail vertebrae, 59: hiud foot. IT. ShuU: (See

table p. 62.)

Bemarl's.—The distinguishing character of this form is the buii'

color of its underparts. This, however, is not invariable, as one

specimen in the series from the type locality is pure white below, and

thus, but for minor characters, indistinguishable from fasciatus. The
specimens examined are all young adults, which may partially account

for their pecularities. In typical fasciatus the underparts are pure

white in both young and old.

Specimens examined.—Total number. 10. all from the type locality,

Loveland, Colo.

PEROGNATHUS FLAVESCEXS (Merriam). Plains Pocket Mouse.

Ferognaihiis fasciatus flavescens 'Slerria.m, X.Am. Fauna No. 1, 11, 1889; Allen, Bull.

Am. Mus. Xat. Hist., X. Y., VIII, 247, 1896.

Perognathus copei Rhoads, Proc. Acad. Xat. Sci. Phila., 1893, 404.

Type locality.—Kennedy, Nebr,

Disti'ihution.—Upper Austral plains of South Dakota, Nebraska,

and Kansas: south possibly to northern Texas, and west to base of

Rocky Mountains.

General cJiaracters.—Proportions much as in P. fasciatus: size

slightly smaller: pelage harsher; color buff, lined with black, never

showing the strong olivaceous appearance of fasciatus.

Color.—April specimens: Above, light-grayish buff' mixed with

dusky: below, white; lateral line, eye-ring, and postauricular spot,

clear buff; subauricular spot prominent: large spot on

inflexed part of ear white: tail indistinctly bicolor : feet

and legs white.

Skull.—Similar to that of fasciatus, but a trifle

smaller; interparietal wider; angular process of mandi-

ble shorter and broader; lower premolar smaller than

last molar.

Measurements.—Average of six adults from Ken-

nedv, Nebr.: Total length, 129.5: tail. 61.5: hind foot,

Perognathus fla- HemarJiS.—This species is closely related Xjo P. fas-

ciatus^ but is entirely distinct. Intergradation between

the two is not probable, since typical examples of both have been taken

at the same place. Rosebud Indian Agency, S. Dak. They doubtless

occur together at other points, but in all cases color alone will be found

sufficient to distinguish them.

P. cop>ei from Mobeetie, Tex., was based on a single very imperfect

specimen, and its status is accordingly doubtful. Its skull shows no

tangible departure from that of true flavesceiis. Possibly it represents
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a slight southern race of iJavescens. or it ma}^ prove to be au inter-

grade between that species and merriaini. Four distorted and desic-

cated individuals from Santa Fe, N. Mex., have also been doubtfully

referred to flavescens.

Sj^eclmens examined.—Total number, 68, from localities as follows:

Colorado: Boulder County, 1; Greeley, 3; Pueblo, 4; Sterling, 5.

Kansas: Cairo, 4.

Nebraska: Cherry County, 10; Ewing, 1; Kennedy, 6; Lakeside, 1; Lincoln

County, 1; Loup Fork, 1; Myrtle, 2; Perch, Rock County, 9; Pole Creek,

40 miles from Fort Riley, 1; Thomas County, 5; Verdigris, 1.

South. Dakota: Rosebud Agency, 2; A^ermilion, 2.

New Mexico: Santa Fe, 4.

Texas: Mobeetie, 1.

PEROGNATHUS MERRIAMI Allen. Merriam Pocket Mouse.

Perognathus flams Baird, Mamm. X. Am., 423, 1857 (part); Merriam, N. Am. Fauna

Xo. 1, 12,' 1889; Allen, Bull. Am. Mus. Xat. Hist. , N. Y.
,
VIII, 58, 1896.

Criceiodipus flavm Thomas, Proc. Zool. Soc. London, 1888, 449.

Perognathus merriami Allen, Bull. Am. Mus. Xat. Hist., Y., IV, 45, Mar., 1892.

Perognathus mearnsi Allen, ibid., VIII, 237, Nov., 1896.

Type locality.—Brownsville, Tex.

Distribntioii.—Subtropical region of southern Texas and northeast-

ern Mexico, and Lower Sonoran of central Texas. The known range

extends from Alta Mira, Tamaulipas, northward to Washburn, Tex.,

and from this point southwestward to the vicinity of Roswell, N. Mex.

;

on the east it reaches San Antonio, and on the west follows up the Rio

Grande as far as Comstock.

General characters.—Size smaller than flavescens; tail about equal

to or slight!}^ shorter than head and body, very scantily haired; pelage

somewhat softer than in flavescens but not as in flavus; ears small and

orbicular; colors bright; proximal half of sole of hind foot hairy.

Color.—Above, ochraceous buff densely mixed with black, forming

an imperfectly defined dorsal stripe from the nose to the tail; below,

pure white; sides bright buffy ochraceous, lateral line scarcely dis-

tinct; ears buff without, dusky within; spot behind ears clear buff;

subauricular spot pure white, sharply contrasted with the surrounding

black and ochraceous; light orbital area comparatively extensive;

transverse nose stripes prominent, intensely black; tail slightly darker

above than below ; feet and forelegs white. Latefall and vnnterj^elage

:

Heavier, softer, and lighter colored.

Skull.—General shape much as in F. flavescens^ but smaller and
slightly more angular; rostrum much heavier; maxillary branches of

zygomata often squareh" 'elbowed;' zygomata nearly parallel; inter-

parietal more nearly quadrate than in flavescens., much wider than in

flavus; lower premolar about equal to last molar.

Measurements.—Average of twenty adults from Brownsville, Tex.

:

Total length, 116.3; tail vertebrae, 57; hind foot, 16. Skull: (See

table, p. 62.)
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Heinarks.—P. merriami is a veiy distinct species, more closely

related to P. fl(wescens and P. flavus than to an}^ other form. From
flamscens it diflters in size, color, hairiness of tail, and cranial charac-

ters. YxQim flavus^ to which it has some superficial resemblance, it is

distinguishable by its slightly larger size, less hairy tail, smaller mas-

toids, heavier rostrum, wider interparietal, relatively larger lower

premolar, and by other characters. In 1889 Dr. Merriam used a speci-

men of this species from Mason, Tex., as the basis of his description

of P. flavus^ of which no typical specimens were then extant. His

prediction that this specimen would prove different from the El Paso

animal was verified when actual topotypes of the latter were obtained.

Subsequent authors, however, have continued to use the characters

pointed out by Merriam on the basis of this specimen, and slight con-

fusion has occasionally resulted.

The differences due to season are well shown by the large series

examined. Early spring specimens (April) still wear the winter coat,

which in June and early July often becomes so much worn that the

plumbeous bases of the hairs are exposed. In late July and August
the summer molt, the onl}^ one known, takes place. The new hair

comes in rapidly and evenly, progressing from the head backward

until the animals are in the bright post-breeding pelage, which is at its

height in September and October. In winter there is but a slight

change—a greater or less elimination of black and a general thickening

of the pelage. The changes after this are evidently only those which

result from wear.

Variations in this species are chiefly in size. Specimens from Padre

Island, Texas, are smaller than typical ones, and those from some

localities in Tamaulipas are abnormally large. P. mearnsi is not dis-

tinguishable, having been based on merriami in winter pelage.

Sjpecime7is examined.—Total number, 153, from localities as follows:

New Mexico: Forty miles west of Roswell, 1 (intermediate).

Texas: Austin, 1; Blocker Eanch, 1; Brownsville, 73; Comstock, 2; Kerr-

ville, 6; Mason, 1; Padre Island, 3; Painted Cave, 1; Watson Eanch, San

Antonio, 22; Santa Eosa, 10; San Diego, 3; Turtle Creek, Kerr County, 1;

Washburn, 2 (intermediate).

Nuevo Leon: Aldama, 1; Doctor Cos, 1; Linares, 1.

Tamaulipas: Alta Mira, 1; Hidalgo, 7; Matamoras, 2; Mier, 5; Eeynosa, 2;

Victoria, 6.

PEEOGNATHUS MEEEIAMI GILVUS subsp. nov. Dutcher Pocket Mouse.

Type from Eddy, N. Mex. $ ad., No. f|fff» "U. S. Nat. Mus., Biological Survey Coll.

Collected September 18, 1892, by Dr. B. H. Dutcher. Orig. No., 329.

Distrihutio?!,.—^Western Texas and southeastern New Mexico. Lower

Sonoran zone.

General characters.—Size and proportions about the same as those

of merriam,i.^ slightly larger than jlamis; color as in merriami^ l)ut



SEPT.,19i;0.] PEROGNATHUS FLAVUS. 23

slightly paler; pelage softer. Skull superficially resembling- that of

Jlavus^ but in detailed characters agreeing more closely with that of

merriami.

Color.—Paler and more yellowish than merriami; back and sides

well mixed with black; lateral line wide; postauricular spots rather

prominent; tail whitish below, slightly dusky above.

ShiU.—Like that of merriami; rostrum more slender; maxillary

branches of zygomata lighter; mastoids larger. Contrasted with that

ot flavm, it has smaller mastoids, wider interparietal, larger lower

premolar, and slighth^ wider interorbital space.

2feasurements.—Type: Total length, 118; tail vertebrae. 58; hind

foot. 16.5. One topotype: Total length, 122; tail vertebrae, 60; hind

foot, 16.5. Skull: (See table, p. 62.)

Remarks.—This subspecies combines to some extent the characters

of floAms and merriami. Xevertheless, careful study makes it per-

fectly evident that these are two distinct species, between which no

real connection exists. All the evidence tends to show that gilvus has

been derived from merriami. That its differentiation has been in the

direction oiflavus is probabh^an accidental circumstance, and does not

indicate close relationship. The fact that t\^\c^\ jlacus occurs with

gilvus at its type locality (Eddy, N. Mex.), is interesting in this con-

nection. Intergradation of gilvus with merriami is indicated by speci-

mens from Comstock and Washburn, Tex., and also by a single

individual taken 40 miles west of Roswell, N. Mex.

Sjjecimeiis examined.—Total number. 7. from localities as follows:

New Mexico: Eddy, 4.

Texas: Big Spring, 1; Presidio County, 1; Stanton, 1.

PEROGXATHUS FLAYUS Baird. Baird Pocket Mouse.

Perognathus fiavus Baird, Proc. Acad. Xat. Sci. Phila., 1855, 332; Mamm. X. Am.,

423, 1857 (part); Allen, Bull. Am. Mus. Xat. Hist, X. Y., YII, 215, 1894.

Type locality.—El Paso, Tex.

Distrihution.—Upper and Lower Sonoran zones from northeastern

Colorado and western Nebraska to northern Mexico, extending west-

ward into central Arizona and eastward to western Texas. In central

Arizona its range meets that of the subspecies himaculatus and in

north-central Mexico it merges with that of mexicanus.

General characters.—Size ver}^ small; ears medium; pelage very

soft; tail moderately haired, shorter than head and body; proximal

half of hind sole hairy.

Color.—Above, pinkish buff, lightly mixed with black; below, pure

white; black-tipped hairs most numerous in median dorsal region, pro-

duced anteriorh" beneath ears to cheeks; face and orbital region more
or less free from dusky; lateral line not sharply contrasted; post-

auricular spot clear buff", very prominent; subauricular spot present,
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but inconspicuous; ears light buff outside, blackish inside: tail pale

buffy, almost concolor, very faintly dusky above.

Skull.—Mastoid and audital bulla? greatly developed, interparietal

very small, pentagonal or subquadrate, nearly as long as wide; ros-

trum quite slender; maxillary branches of zyg'omata angular; inter-

orbital space well constricted; lower premolar noticeably smaller than

last molar.

Memurements.—^Average of ten adults from Fort Huachuca, Ariz.

:

Total length, 112.5; tail vertebrae, 50; hind foot, 15.8. Skull: (See

table, p. 62.)

Remarks.—This species exhibits quite a departure from those pre-

ceding. Its small size, short tail, and conspicuous postauricular spots

serve to mark it externally, while its short, broad skull, with full bulg-

ing mastoids and small interparietal distinguish it cranially. In its

wide range some local differentiations might well be expected, but none

of importance have been found. Its subspecies are not very strongly

characterized and perfect intergradation with each is plainly evident.

Specimens exam ined.—Total number. 131. from localities as follows:

Arizona: Calabasas, 1; Chiricahua Momitains, 2; Dos Cabezos, 4; Fairbank,

2; Fort Grant, 5; Fort Huachuca, 41; Fort Lowell, 2: Mammoth, 1; Tan-

ner Canyon, Huachuca Mountams, 4; Willcox, 15.

Colorado: Burlington, 1; Canyon City, 1: Fort Garland, 2; Greeley, 6; Love-

land, 11.

Nebraska: Alliance, 1.

New Mexico: Chico Springs, 1; Deming, 2; Eddy, 1; Dog Spring, Grant

Comity, 1; Taos, 1.

Oklahoma: Beaver Eiver, Beaver County, 1.

Texas: El Paso, 8; Sierra Blanca, 1.

Chiliualiua, Mexico: Chihuahua. 10: Escalon, 8; Gallego, 8.

PEROGXATHUS FLAVFS BIMACULATUS (Merriam ). Yavapai Pocket Mouse.

Perognaihus bimaculatus ^lerriam, X. Am. Fauna Xo. 1. 12, 1889: Allen, Bull. Am.
Mus. Nat. Hist., X. Y., VII, 216, 1895.

Perognathus apache Allen, ibid, V, 71, 1893 (part).

T^pe locality.—Fort Whipple, Yavapai County, Ariz.

DistribxLtion.—Central and northeastern Arizona and southeastern

Utah.

General chxiracters.—Similar to P. flcivus, but larger.

CoUrr.—As in flavus, but with a greater abundance of black-tipped

hairs on dorsum; underparts white with occasional traces of bulf;

lateral line quite distinct; ears clear buff outside, blackish inside.

Skull.—Much larger than inflavus- interparietal relatively smaller;

mastoids very large; lower premolar smaller than last molar as in

flavus.

Measurements.—Average of ten adults from the type locality: Total

length, 118; tail vertebrae, 53; hind foot, IT. Skull: (See table, p.

62.)
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Remarhs.—T^^pical adult specimens of hrmacidatus are so much
larger than flamis as to be very easily distinguishable, but immature

or undersized examples are apt to give trouble. The average differ-

ence in size, however, is considerable and fully warrants recognition.

When specimens of equal age are compared, the subspecies may be

easily separated from the typical form b}^ its larger ears and feet.

Specimens examined.—Total number, 82, from localities as follows:

Arizona: Fort Whipple, 23; Holbrook, 8; Keam Canyon, 1; Walnut, 1; Wins--

low, 21.

New Mexico : Fort Wingate, 4.

Utali: Poland Ranch, San Jnan River, 9; Riverview, 25.

PEROGXATHUS FLAVUS FULIGINOSUS (Merriam). Dusky Pocket Mouse.

Perognathus fuUginosu» 3Ierriam, X. Am. Fauna Xo. 3, 74, 1890.

Type locality.—Cedar belt northeast of San Francisco Mountain,

Arizona.

Distribution.—Lava beds in the vicinity of San Francisco Mountain,

Arizona.

General characters.—Size and proportions those of P. himaculatus

;

color very different.

Color.—Upperparts black or nearly black, except buff postauricular

spots: lateral line and underparts ochraceous buff', except throat and

breast, which are white.

Skull.—As in himaculatm.

Measurements.—Type: Total length, 116; tail vertebra?. 58; hind

foot, 18.

BemarJcs.—This form is doubtless a recent offshoot from flavus

which has acquired dark colors to harmonize with the black lava rock

which it inhabits. The fact that the conditions determining its differ-

entiation are so plainly evident should be no reason for not recogniz-

ing the subspecies, even though its range be limited.

Specimens examined.—Total number, 3. from localities as follows:

Arizona: Cedar Belt, San Francisco ^Mountain, 1; Turkey Tanks, 1; Wolf
Creek. 1.

PEROGXATHUS FLAVUS MEXICAXUS Merriam. :\Iexicax Pocket Mouse.

Perognathus flavus mexicanus ^Nlerriam, Proc. Acad. Xat. Sci., Phila., September 27,

1894, 265-266.

Type locality.—Tlalpam, Mexico, Mexico.

T)istrihution.—Upper and Lower Sonoran zones of the southern half

of the table-land of Mexico.

General character's.—Similar to P. flavus but larger and darker.

Color.—Similar to that of flavus^ but averaging much darker, the

buff being richer and the fuliginous more extensive; postauricular

spots and lateral line ochraceous, well contrasted; underparts white.
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Skull.—As mflavus, but larger.

Measurements.—Average of 12 young adults from Tlalpam, Mexico:

Total length, 115.7; tail, 53.7; hind foot, 17.1:.

Remarks.—Some specimens of mexicanus are much like ixxL^ fiarus^

but many are almost as dark 2^ fuUginosus. In these the contrast of

dusky back and sides with ochraceous lateral line and pure white

underparts is very striking. In size mexicamos almost equals Mma-
ciuatus.

Specimens examined.—Total number, 29, from localities in Mexico,

as follows:

Guanajuato: Celaya, 2; Guanajuato City, 2.

Hidalg-o: Ixmiquilpan, 2.

Jalisco: Huejuquilla, 1.

Mexico: Tlalpam, 13.

San Luis Potosi: Ahualulco, 1; Hacienda La Parada, 3; Jesus INIaria, 3.

Zacatecas: Berriozabal, 1 ;
Valparaiso Mountains, 1.

PEROGXATHUS APACHE Merriam. Apache Pocket Mouse.

Perognathus apache Merriam, N. Am. Fauna No. 1, 14, 1889; ibid., No. 3, 73, 1890;

Alien, Bull. Am. Mus. Nat. Hist., N. Y., V, 71, 1893 (part); ibid., VII, 216, 1895.

Perognathus flavus subsp. Merriam, N. Am. Fauna No. 3, 73, 1890.

Type locality.—Keam Canyon, Apache County, Ariz.

Distribution.—Eastern Arizona, western New Mexico, and southern

Utah.

General cJiaractei'S.—Size large, about ^<^?Xmgloncjirae'iribris: pelage

rather soft; tail scantih' haired; antitragus not lobed; posterior three-

fifths of hind sole hairy.

Color.—Above, rich buff, with light admixture of black, effecting a

suspicion of olivaceous; lateral line moderately well

defined; below, pure white ; ears buff, very faintly dusky rp

within, a white spot on inflexed part and on inferior i 1

margin ; tail white below, buff abovewith traces of dusky k
toward tip. In the early spring 'left-over' pelage the j^r

color is a beautiful clear buff with very few dusky- / ) V -3

tipped hairs.

Skull.—Size large, equaling Z<9?i^^m^7?z^^t5and \ /j

mastoids well developed; audita! bullae apposed anteri- Xi? /

orh^; interparietal pentagonal, of moderate size; angular V.>^di\_y
process of mandible short and upturned, not long and fig.5.—skuii of

widespread as in Imigimemhris; lower premolar smaller Perognathus apa-

than last molar. Compared with longimemhris it has

larger more bulging mastoids, heavier rostrum, wider interorbital

space, shorter nasals, and smaller lower premolar.
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2feasureme)d.s.—Average of four adults from the type locality: Total

length, 139.5; tail vertebrae, 67.5; hind foot, 18.5. Skull: (See table,

p. 62.)

Remarks.—Apart from its subspecies, JP. a. melanotis, P. apache is

closely related to no other form except P. callisUos. In color and size

it bears some resemblance to P. longimemhris^ which is quite distant

from it geographically. The only other similar form found within its

range is P. jfavus himacidatus. From this it is distinguished b}^ its

larger size, heavy rostrum, and large wide interparietal. Specimens

from Walnut, Ariz., are much deeper in color than usual.

Specimens examined.—Total number, 28, from localities as follows:

Arizona: Holbrook, 5; Keam Canyon, Navajo County, 8; Painted Desert, 2;

Walnut, Coconino County, 4; Winslow, 1.

New Mexico: Doming, 3; Espanola, 1; Fort Wingate, 1 ; San Pedro, 1; Santa

Fe, 3.

TJtali: Noland Eanch, San Juan River, 1; Riverview, 1.

PEROGNATHUS APACHE MELANOTIS subsp. nov. Black-eared Pocket

Mouse.

Tvi^e from Casas Grandes, Chihuahua, Mexico. 9 ad.. No. 97416, U. S. Nat. Mus.,

Biological Survey Coll. Collected May 21, 1899, by E. A. Goldman. Orig. No.,

13750.

Distribution.—Known only from the type locality.

Characters.—Similar to P. ajjache^ but darker; inside of ears black

instead of buff; skull small and otherwise peculiar.

Color.—General color richer buff than that of P. apache; upper-

parts strongi}^ mixed with black, particularly in median dorsal region;

inside and inflexed parts of ears black, edges of ears and subauricular

spot white; tail bicolor, dusky aboye, buffy white below; orbital

region clear buff'; underparts pure white.

Skull.-—Similar to that of P. apache^ but smaller; mastoids and
audital bullee much smaller; interparietal and interorbital space rela-

tively wider.

Measurements.—Type: Total length, 133; tail yertebrse, 65; hind
foot, 19.5. Skull: (See table, p. 62.)

Remarks.—The single specimen upon which this form is based is

characterized b}^ both external and cranial peculiarities which are

much more than ordinary individual variation. A series of specimens
frc)m the type locality would doubtless show the majority of the

peculiarities of the type to be constant.
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PEROGNATHrS CALLISTUS sp. nov. Beautiful Pocket ^Mou.se.

Type from Kinney Kanch, Green Eiver basin, near Bitter Creek, Sweetwater County,

Wyo. $ yg. ad.. No. 88245, II. S. Nat. Mus., Biological Survey Coll. Collected

May 14, 1897, by J. Alden Loring. Orig. No., 4122.

Distribution.—Known only from the type locality and vicinity.

General characters.—^\zq medium, smaller than apache; skull quite

similar; color ver}^ different.

Color.—Above, grayish olive buff uniformly mixed with black;

below, pure white; lateral line cream buff, well defined; ears whitish

outside, dusky within; postauricidar spot creamy buff, quite promi-

nent; tail white below, dusky above.

Skull.-—Similar to apache, but somewhat heavier and more arched;

interparietal slightly wider (though mastoids are larger) ; audital bullae

scarcely meeting anteriorly.

Measurements.—Tyj)e: Total length. 135; tail vertebrae, 63; hind

foot, 18. Slcull: (See table, p. 62.)

Remarhs.—This species is the most delicateh' colored of the genus.

It has the attractive coloration oi fasciatus^ but softer and more deli-

cate. Its position is evidenth" between fasciatus and apache.^ and its

nearest relations are clearly with the latter. Its large size immedi-

ately separates it ivom fasciatas^ which it resembles externally, espe-

cially before maturity.

Specimens examined.—Total number, 7; 6 from Kinne}" Ranch.

Bitter Creek, and 1 from Green River, Wyoming.

PEROGNATHUS PANAMINTINUS (Merriam). Panamixt Pocket Mouse.

Perognathus longimemhnii panam!nti7}u>i Merriam, Proc. Acad. Nat. Sci. Phila., Sep-

tember 27, 1894, 265.

Type locality.—Perognathus Flat (altitude, 5.200 feet). Panamint

Mountains, California.

Distrihution.—Panamint Mountains. California, and eastward

through southern Nevada to St. George, Utah.

General characters.—Size medium; tail long and moderately hairy;

proximal third of hind sole hairy; pelage full, long, and silky; ears

moderate.

Color.—Above, grayish buff, often with a pearly appearance caused

by a pale buff ground color overlaid by dark-tipped hairs; lateral line

pale buff', not sharpl}- defined; subauricular spot small and inconspic-

uous; forelegs buffy or white; underparts white; tail, above dusky,

strongh^ so distalty, below buff or whitish.

Skull.—Size medium; nasals long and narrow; maxillary branches

of zygomata gradually narrowing anteriorly; interorbital space wide;

lower premolar larger than last molar. Compared with that of flatus

the skull of panamintinus is more elongate, with smaller mastoids,

and wider interparietal.
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Measurements..—Averao'e of 30 specimens from the type locality:

Total length, 143: tail vertebra?. 78; hind foot, 19.7. Slulh (See p. 62.)

Memarhs.—All the pocket mice without lobed antitragus found in

California belong to the i^anamintinus group. P. panamintia us itself

is easily recognizable by its proportions and dental peculiarities, as

well as by its pearly gray color and long soft pelage. Its subspecies

are closely related to it; hangsi inhabits the arid saline valleys south-

west of the Panamint Mountains; hrevinasus is also found to the

southwest; and an incipient form not recognized by name is found in

eastern Nevada. From this it appears that strictly typicalj)Ci^iojRint{nus

is conhned to the Panamint Mountains.

Specimens examined.—Total number, 16, from localities as follows:

California: Panamint Mountains, 27.

Nevada: Ash Meadows, 1; Oasis Valley, 1; Oasis Valley (ten miles west), 1;

Pahranagat Valley, 3 : Pahroc Spring, 6 ;
Panaca, 5; Vegas Valley, 1.

TJtali: St. George, 1.

PEEOGXATHUS PAXAMINTINUS BANGSI^ (Mearns). Bangs Pocket 3Iouse.

Perognathus longimembris hangsi Mearns, Bull. Am. ]Mus. Xat. Hist., X. Y., X, 300,

August 31, 1898.

Tj/jje locality.—Palm Springs, Colorado Desert, California.

Dlstrihution.—Desert valleys of southern and southeastern Cali-

fornia. Lower Sonoran zone.

General characters.—Similar to j>cmaniint{niis^ but smaller and paler.

Color.—Above, pale vinaceous buff, very lightly mixed with black,

seldom showing the pearly effect of jjanamintinus; lateral line per-

fectly blended with sides; lower parts, including feet and fore legs,

pure white; ears buffy white, thinly haired, a prominent white spot

at the base of each and another on the inflexed portion; tail buff on

upper side, rarely showing traces of dusky except at extreme tip,

whitish on lower side; transverse nose spots nearly obsolete.

Slcull.—Smaller than that oi jxinarnintinus relatively smaller

mastoids and wider interparietal; otherwise very similar.

Measurerments.—Type: Length, 138; tail vertebrae, 80; hind foot, 19.

Rernarhs.—This pallid variety differs from ])anamintinus in color

and size only. A convenient character for distinguishing it is the

^The following subspecies related to P. imnamintbius bangsi has recently been
described in the Proc. Biol. Soc. Wash., XIII, 153, June 13, 1900. Owing to absence

in the field, the author has been unable to examine the type.

—

Ed.

PEROGNATHUS PAXAMIXTINUS AREXICOLA Stephens.

"Type from San Felipe Xarrows, San Diego County, California. No. 99828, ^,
U. S. Xat. Mus.

,
Biological Survey Coll. Collected April 11, 1892.

" Characters.—Similar to P. panamintinus bangsi but paler and whiter; mastoids

greatly swollen and projecting much further back than the occiput; interparietal

very small. Total length, 141; tail vertebrge, 82; hind foot, 19."
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color of the upper side of the tail, which is normally dusky in i^ana-

mintinus and buffy in haiigsi. The specimens from the more east-

ern localities are larger than those of the Colorado Desert and
possibly should be considered intermediate between the latter and

true panamintinus.

Specimens examined.—Total number, 56, from localities as follows:

California:^ Argus Mountains (east base)
, 3; Ash Creek, Ov/ens Lake, 5; Ban-

ning, 1; Bishop, Owens Valley, 1; Borax Flat, 4; Cabazon, 10; Hot
Springs Valley, 7; Haway Meadows, 1; Little Owens Lake, 5; Moran, 2;

Olancha, 1; Palm Springs, 2; Salt AVells Valley, 12; Whitewater, 2.

PEROGNATHUS PANAMINTINUS BREVIXASUS subsp. nov. Short-xosed

Pocket Mouse.

Type from San Bernardino, Cal. 9 ad., No. Htf, Coll. of C. Hart Merriam. Col-

lected May 2, 1885, by F. Stephens.

Distribution.—Known from a few scattered localities in extreme

southwestern California. Upper Sonoran zone.

General characters.—Similar in g'eneral to jxmamintimis and hangsi;

color darker; tail shorter; skull peculiar.

Color.—Aboye, pinkish buff, much yaried with black; below, pure

white; lateral line pinkish buff', not yery sharpl}^ defined; postauricu-

lar spot buff', more prominent than in hangsi; hairs of back and

especially of rump, clear buff nearh^ to roots, often showing- no

plumbeous Avhateyer; ears dusky; subauricular spot small; orbital

ring buffy; tail buff or buffy white, faintly dusky aboye; transverse

nose stripes blackish, well defined. Young: Dull slaty; hairs of back

dirt}^ whitish, with plumbeous tips.

Skull:—Size medium, slightly smaller than in pa?iamintinns/ rather

short, broad, and somewhat flattened; mastoids large

and elevated from plane of cranium; interparietal mod-

erate, smaller than in panamintinus; nasals much
shorter than m pananiintiniis; zygomata more angular

anteriorly; interorbital space relatiyeh^ wide; audital

bullae not quite meeting in front; lower premolar larger

than last molar.

Measurements.—Type: Total length, 4.9 in. (124

mm.); tail yertebrse, 2.6 in. (66 mm.); hind foot (meas-

FiG. 6. -Skull of ured dry), 17.4 mm. Average of three adult males
perognathushrevi-

f^^Q^-^ Femdalc, San Bcmardino County, Cal.: Total

length, 130; tail, 68; hind foot (measured dry), 18.2.

Skull: (See table, p. 62.)

Remarks.—This is the P. longimemhris of recent authors which

requires a name, since longimemhris applies only to the San Joaquin

^ For details in regard to these localities, and others of the same general region

mentioned in this paper, see N. Am. Fauna, No. 7, 361-384.
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Valley animal. It ranges near P. p. hangsL but is evidently confined

to a higher zone. Whether it intergrades v^'ith jmnamint in us or haiigsi

is not satisfactorily shown by the present material. Possibly it should

be considered a distinct species.

Specimens examined.—Total number, 61, from localities as follows:

California: Burbank, 1; Ferndale, San Bernardino County, 7; Jacumba, 7;

San Bernardino, 44; Summit, Coast Eange, San Diego County, 2.

PEROGNATHUS NEVADENSIS Merriam. Nevada Pocket :\1ouse.

Perugnatlms nevadensis Merriam, Proc. Acad. Nat. Sci. Phila., September 27, 1894, 264.

Ti/j)e locality.—Halleck, Nev.

Distvihution.—Upper Sonoran zone of central Nevada; northward

to southern Oregon and northern Utah.

General characters.—Similar in general to P. jxmamintinics differ-

ing in somewhat smaller size, color of underparts, and slight cranial

characters.

Color.—Much as in panamintinus but darker, and with belly col-

ored like sides.

Skull.—Very similar to that of panamintinus; nasals a trifle

shorter; zygomata more angular anteriorly; interparietal shorter and

broader, occipital side strongly concave; lower premolar larger than

last molar.

2Ieaswrements.—Average of twenty-four adults from the type

locality: Total length, 133; tail vertebrae, T2.tt; hind foot, 18.7.

Skull: (See table, p. 62.)

Remarks.—P. nevadensis and P. panamintinus are closely related.

Whether they are directly connected at the present time remains to

be seen. Specimens from Flowing Springs, Nev., are considerably

larger than typical, and also interesting as showing a very worn
pelage, which is pale grizzled cinnamon with all markings more or

less obsolete.

Specimens examined.—Total number, 55, from localities as follows:

Nevada: Austin,!; Battle Mountain, 5; Devil Gate (twelve miles west of

Eureka),!; Flowing Springs, 10; Golconda, 2; Halleck, 23; Monitor Val-

ley, 2; Osobb Valley,!; Pyramid Lake, 1; Reese River, 5; Stillwater, 2;

Wadsworth, 2.

Oreg-on: Tumtum Lake, 3.

Utah: Kelton, !.

PEROGNATHUS PACIFICUS Mearns. Pacific Pocket Mouse.

Perognathus pacijicus Mearns, Bail. Am. Mus. Nat. Hist., N. Y., X, 299, August 31, 1898.

Type locality.—Mexican boundary monument No. 258, shore of

Pacific Ocean.

Distribution.—Known only from the type locality.
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Genercd chjro.der><.—Size exceedingiv small: similar in color and
general characters to P. j). Irevinasns; tail about equal to or slightly

shorter than head and body; proximal third of hind sole hairy: pelage

very soft but not long and full as in panamhithi^is: skull much as in

the other members of the jxinaminfrnus group.

Color.—Similar to P. j). hrevinasus but somewhat darker: sides

about like back, between pinkish and salmon buff, very finely and

thickly mixed with black: lateral line and slight postauricular spot

pinkish buff: ears dusky: subauricular spot present: lower parts

white: tail nearly concolor. faintly darker above than below.

/SJcuII.—Size very small: cranium strongly arched: mastoids mod-
erate, not bulging as in Irevinasus: interparietal much wider than long:

zygomata very slender and threadlike: nasals rather short: interorbital

space moderately wide ; lower premolar plainly larger than last molar.

Jleasurements.—Type: Total length. 113: tail vertebrae. 53; hind

foot, 15.5. One adult topotype: Total length. 110: tail vertebrae. 5-1;

hind foot, 15.3. Shdh (See table, p. 62.)

BemarJcs.—This species is by far the most diminutive member of

the pa)ia?n rnt hi u-^ group and of the genus. P. jiavus. which has long

been distinguished as the smallest pocket mouse, must now allow its

title to pass to this tiny species. There is some superficial resem-

blance to jiavus^ but the skull is entirely in accord with the characters

oiXh^e jpanamintinus gxovi^. Details which jxiciiicus shares with the

other members of the group, and which distinguish it iYomrlavus and

its forms, are small mastoids, wide interparietal, ^dde interorbital

space, and large lower premolar.

Spech/ie/t>! emmi?ied.—Total number. 3. all from the type locality.

PEEOG^'ATHUS AMPLUS sp. iiov. Lorixg Pocket Mouse.

Type from Fort A'erde. Ariz. $ ad., Xo. f|^, U. S. Xat. Mus.
,
Biological Survey

Coll. Collected Jime 26, 1892. by J. Alden Loring. Orig. Xo., 272.

Distribution.—Known only from the type locality.

Genercd chamcttr^.—Size large: tail long, well haired, slightly peni-

cillate; hind sole naked medially to posterior fifth, which is hairy:

pelage soft, full, and long: antitragus not lobed: mastoids greatly

developed.

Color.—Above, pinkish buff' delicately lined with black: basal fifth

of hairs plumbeous; underparts white: lateral line buff', rather wide,

extending on forelegs nearly to wrist: orbital area pale: white spot

present at base of ear above and below; tail buff", mixed with black

above.

ShidJ.—Size large; mastoids excessively developed, bulging in all

directions and reaching the maximum shown in the genus: audita!

bullae relatively small, about as large as in P. apache^ weakly apposed
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anteriorly; interparietal relatively ver^^ small, pentagonal, about as

long as broad; rostrum long and slender, nasals more slender than in

apache, nasal branches of premaxillas wider; z^^gomata narrowing

anteriorly; interorbital width moderate; lower premolar about equal

to or very slightl}^ larger than last molar.

2feasii/rements.—Type: Total length. 155; tail vertebras. 80; hind

foot, 20. Sl:yll: (See table, p. 62.)

Remarks.—Both externally and cranially P. ampins is very peculiar

and evidently has no close relation with any previously known species.

In proportions (not in size) and character of pelage it is not very unlike

P. panamintimis^ and from some of the forms of this species it is but

slightly dissimilar in color, but its remarkable skull and slightly

haired hind foot are unique. The great development of mastoids

which it shows is not at all correlated with an equal enlargement of

the audital bullae, as these are no larger than in P. apache. It has no

important characters in common with apache and can not be closely

related to it.

Specimens examined.—One. the type.

PEROGNATHUS LONGIMEMBRIS (Coues). San Joaquin Pocket Mouse.

Otognosis longimemhris Coues, Proc. Acad. Nat. Sci. Phila., 1875, 305, under Cncetodipus

parvus. (Type from Fort Tejon.

)

Cricefodipus parvus True, Proc. U. S. Xat. Mus., IV, 474, 1882.

Perognaihus inornatus Merriam, X. Am. Fauna Xo. 1, 15, 1889. (Type from Fresno.

)

Type locality.—Fort Tejon, Canada de las Uvas, Kern County, Cal.

Distribution.—Sonoran zone of the San Joaquin Valley, California,

and its immediate extensions.

General characters.—Size large, equaling P. apache; color uniform,

all markings reduced; antitragus not lobed; pelage

rather harsh; proximal third of hind sole hairy.

Color.—Above, buff mixed with more or less black;

below, white; bases of hairs on rump slightly or not

plumbeous; lateral line poorly defined, concolor with

upper sides; tail bufi", paler on lower surface, faintly

dusky above; upper side of forelegs generally buff to

wrist; ears buffy outside, dusky within, a slight stripe

of white on inflexed portion and the usual white spot

at base. Young adults darker than adults, and showing
a slight tinge of olivaceous. Perognathuslong-

Skull.—Size large, mastoids and audital buUse moder-
ate, not bulging as in hrevinasiis; interparietal subquadrate, relatively

smaller than in hrevinasiis; interorbital space very narrow, often dor-

sally concave in old individuals; nasals long; lower premolar larger

than last molar.

3794—No. 18 8

I
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Measiorements.—Average of 4 adult males from Fresno, Cal. : Total

length, 145.2; tail vertebrae, 74.5; hind foot, 18.7. Of 4 adult females:

Total length, 136; tail vertebrae, 71.5; hind foot, 18.3. Skull: (See

table, p. 62.)

Remarks.—The above description is based mainly on specimens

from Fresno, the type locality of '' inornatus.^ The type of longi-

inemhris is immature, but its skull shows the narrow interorbital space

peculiar to the San Joaquin Valley form. The only available topotype

is fortunately a young adult which agrees perfectly with specimens

from Fresno and other points in the San Joaquin Valley. Two young

specimens from San Emigdio and Rose Station, both very near Fort

Tejon, are also clearly the same as those from Fresno, having the

harsher pelage and slight olivaceous effect so different from the soft

hairs and delicate pearly color of the young ot panamintiiius and sub-

species. Thus it seems that the name longimemhris should be applied

to the animal recently called inornatus rather than to the San Bernar-

dino form.

The species is very distinct, though its range is limited. It seems

to be exclusively confined to the San Joaquin Valley, where it is the

onlj^ representative of the genus. Young adults ma}^ be distinguished

from old by their smaller size and darker color. Females are con-

stantly smaller than males. Among adults two phases of color are

apparent, one in which the hairs are grayish from the roots and

another in which they are buffy.

Specimens examined.—Total number, 111, from localities as follows:

California: Alila, 2; Bakersfield, 5; Delano, 2; Fort Tejon, 2; Fresno, 54;

Huron, 3; Livingston, 11; Lodi, 3; Oakdale, 2; Kipon, 2; Rose Station,

Kern County, 1; San Emigdio, Kern County, 1; Three Rivers, 2; Tipton,

7; Walker Basin, Kern County, 14.

PEROGNATHUS PARVUS (Peale). OregoxN Pocket Mouse.

Cricetodipus 2K(.rvus'Pea\e, IT. S. Expl. Exp'd., VIII, Mamm. andOrnith., 52-54, 1848.

Perognathus parvus Cassin, U. S. Expl. Exp'd., Mamm. and Ornith., 48-49, 1858;

Merriam, N. Am. Fauna No. 1, 28, 1889—Peale' s description copied.

Perognathus monticola Baird, Mamm. N. Am., 422, 1857; Merriam, N. Am. Fauna
No. 1, 17, 1889.

Type locality.—Oregon. Assumed to be The Dalles, Oreg.

Distrihution.—Valley of the Yakima River, Washington, and thence

southward to central and southeastern Oregon. Upper Sonoran zone.

General characters.—Size large; tail slightly penicillate, its verte-

brae longer than head and body; ears moderate, well haired, antitragus

prominently lobed; proximal fourth of hind sole hairy; color vari-

able, presenting two extremes, a gray and a buff'.^

^ This species is certainly to some degree dichromatic, for the color variation is

evidently not due to age, sex, or season, In one phase the buff is reduced to grayish
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Color.— Gray phase: Above, pale slaty buff mixed with black, dark-

est in center of back; below, white, except belly, the hairs of which

are normally plmnbeous, with pale tips; sides like back, but paler;

black-tipped hairs of back running forward across sides and reaching

or nearly reaching forearm; lateral line buff; tail tricolor, dusky

above, becoming black terminally, buff' on sides, generally white

below^, but sometimes suffused with buffy; ears dusky, lighter on mar-

gins; subauricular spot moderate; feet white; inner side of hind legs

dusky to heel. Biiffj^hase: Ever^^where as in gray phase, but general

color buff or ochraceous buff instead of slaty. Young: Above, clear,

light plumbeous, tips of hairs very pale buff, gradually intensifying

with increasing age; below, as in adult. In late fall the high pelage

which succeeds the breeding pelage becomes much paler as the black

tips of the hairs wear off and expose the undercolor.

ShuU.—Size large; cranium slightly arched; rostrum somewhat

attenuate; audital bullae and mastoids moderately developed; audital

bull* meeting anterior^ in a well-defined symphysis; interparietal

wide, pentagonal, anterior angle strong; lower premolar smaller than

last molar.

Measurements.—Average of five adults from Mabton, Wash. :^ Total

length, 171.8; tail vertebr{», 91.8; hind foot, 22.4. Skull: (See table,

p. 62.)

BemarJi's.—Th^ group for which parvus stands contains seven closely

related forms. All are of relatively large size and have the antitragus

distinctly lobed, thus requiring but slight comparison with the other

members of the subgenus. P. p. olwaceus is the most centralized

form. It occupies the main part of the Great Basin proper and the

others, which are found in the various Great Basin extensions, have

evidently been derived from it.

The name p)cirvus^ though one of the earliest proposed for a pocket

mouse, has been usually incorrectly applied. Peale assigns the species

to Oregon, and his original description and measurements indicate one

of the larger members of the genus. ^ Since but one species is found

in the part of Oregon traversed by the Wilkes expedition, and since

this agrees in general with Feale's description, there seems to be no

reason why the name parvus should not now be applied to it. The

drab, and in another it is developed into cinnamon, or even bright ochraceous.

Between these extremes occur various intermediate stages. As might be expected,

one phase is often much more numerous at a given locality than the other, though
both are found together. The two are perfectly distinct in both adults and young.

^Although numerous specimens from The Dalles have been examined none are

sufficiently adult to afford satisfactory measurements, so that it has been necessary to

use the Mabton series for this purpose.
^ The measurements alone are sufficient to prove that the name should never be

used for a five-toed kangaroo rat. Cf. Khoads, Proc. Acad. Nat. Sci. Phila., 1893,

407-410.
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form found at The Dalles is here considered tj^pical. The chances

that the type was taken there are considerable since the species is vqtj

abundant there and members of the Wilkes expedition camped at or

near that place on scA'eral different occasions/

It is also not improbable that the type of Baird's ^ monticola ^ was

also taken at The Dalles. Baird's queried statement that it came from

St. Mary's Mission, Mont., is rendered much more doubtful by the

unsuccessful efforts of recent collectors to obtain additional specimens

from that localit}^ Dr. Suckley, who collected this tj^pe, stopped for

some time at The Dalles and may haye obtained it there, as pocket

mice are probably more abundant there than at any other point at

which he stopped. Its skull agrees more nearly with that of parvus

than with that of any other form.

Specimens examined.—Total number, 103, from localities as follows:

Oregon: Antelope, 1; Burns, 5; Crown Eock, John Day Eiver, 3; Harney, 1;

Heppner, 2; Lost River, Klamath Basin, 5; Narrows, Malheur Lake, 6;

North Dalles, 11; Prineville, 1; Eock Creek Sink, 2; Shirk, 5; The Dalles,

13; Tule Lake, 5; Tumtum Lake, 7; Twelve-mile Creek, 1; Umatilla, 2;

Willows Junction, 2.

Wash-ing-ton: Mabton, 25; North Yakima, 6.

PEEOGNATHUS PAEVUS MOLLIPILOSUS (Coues). Coues Pocket Mouse.

Ferognathus moUipilosus Coues, Proc. Acad. Nat. Sci. Phila., 1875, 296 (under P.

monticola).

Ferognathus monticola Townsend, Proc. U. S. Nat. Mus., X, 177, 1888.

Type locality.—Fort Crook, Shasta County, Cal.^

Distrihutio7i.—GYesit Basin extension of northeastern California,

north to Klamath Basin, Oregon. Upper Sonoran zone, except on

Mount Shasta, where it ascends to the Boreal.

General characters.—Size somewhat smaller than parvus; ears much
larger, antitragal lobe prominent; coloration dark; markings intense.

Color.—Aboye, rich ochraceous buff, black-tipped hairs yery abun-

dant; lateral line prominent; white subauricular spot yery faint or not

eyident; below, white, yarying to tawny ochraceous on belly.

Skull.—Size relatiyel}" rather small; yery similar to I^. olivaceus,

but with the ascending branches of the premaxillse abruptly truncated,

not exceeding the nasals.

Jfeasnrements.—Ayerage of three adults from the type locality:

Total length, 168.3; tail yertebra?, 88; hind foot, 22.3; ear from

meatus (dry), 8.2. Skull: (See table, p. 62.)

Remarks.—The specimens from Fort Crook and Fall Riyer Valley

are the only ones that may be considered strictly typical. They are

i Wilkes, Narrative U. S. Expl. Exp'd, lY, 403-432, 1845.

^Fort Crook, now abandoned, was located about 2 miles northeast of the present

site of Burgettville, or Swasey.
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well characterized by large ears, rich color, obsolescent subauricular

spots, and truncated premaxillee. Nearly all the others here referred

to molUpilosiis show greater or less tendency toward olivaceus. The
form seems to be one like magruderensis^ which is rather ill defined,

but of a type too strongW characterized to be left unrecognized.

Specimens from the Boreal zone on Mount Shasta do not seem to be

separable, notwithstanding their very anomalous distribution/

Specime'iis examined.—Total number, 4:4, from localities as follows:

California: Alturas, 1; Cassel, 6; Edgewood, 3; Fall Lake, Eall River Val-

ley, 1; Fort Crook, 5; Likely, 1; Madeline Plains, 2; Mount Shasta (head

of Panther Creek, altitude 7,800 feet, 8; pine belt, south base 4), 12;

Sisson, 2; Susanville, 2.

Oregon: Summer Lake, 2; Swan Lake Valley, 4; Williamson River, 3,

PEROGNATHUS PARVUS OLIVACEUS (Merriam). Great Basin Pocket
Mouse.

Perognaihus olivaceus Merriam, N. Am. Fauna No. 1, 15, 1889; ibid., No. 5,71,1891;

Elhott, Field Columbian Mus., Zool. Ser., I, No. 10, 211, 1898.

Perognathus olivaceus amcenus Merriam, N. Am. Fauna No. 1, 16, 1889.

Type locality.—Kelton, Utah.

DistribvMon.—Upper Sonoran zone throughout the Great Basin,

from northern Utah and southern Idaho southwest to Owens Valley,

California, and west to southern Oregon and northeastern California.

General character.—Similar to P. ikitvus; differing in softer pelage,

lighter color, and slight cranial characters.

Color.—Similar to the buff phase of P. parvics^ but with clearer,

softer colors; above, bright cinnamon buff finely mixed with black;

lateral line distinct; subauricular spot conspicuous;

hairs of belly pure white or with plumbeous bases and

buff tips; inner side of foreleg white or buff. Late

fall pelage paler.

Skull.—Similar to that of parvus but slightly larger;

mastoids more inflated; interparietal slightly smaller

(ratio of interparietal width to basilar length of Hen-

sel, 27.8); audital bullae meeting anteriorly in a very

weak symphysis or not meeting; ascending branches of

premaxillse generally exceeding nasals.

Measurements.—Type: Total length, 184; tail verte-

brae, 101; hind foot, 23. Average of three males from fig. s.—skuii of

Salt Lake City, Utah: Total length, 175.6; tail verte- ZT''''''''

brae, 95.6; hind foot, 22. Average of three females

from Ogden, Utah: Total length, 167.7; tail vertebrae, 88; hind foot,

21.7. Skull:- (See table, p. 62.)

Remarks.—In the wide range of this form are found numerous
_ —— __

1 See N. Am. Fauna No. 16, 98, 1899.
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more or less trivial deviations from the type. ]\lost of these are of

size only and prol)al>ly represent nothing more than individual vari-

ation, which in this respect is often considerable. A difference in size

between the sexes is also quite noticeable. The dark undercolor

shown by the type of ' cn/uvnm' has been observed in many speci-

mens from various localities, and in the series now available from
Nephi are individuals with pure white belly hairs, as in the type of

oUvaceii^.

Specimens exam hied.—Total number. 126. from localities as follows:

California: Benton, 1; Bishop Creek, 1: Lontr Valley. 4; Lower Alkali Lake,

1; Moran, 4.

Idaho: Bear Lake (east side), 10; Big Butte, 1; Birch Creek, 3; Blackfoot, 2;

Lemhi, 1 ; Pahsimeroi Valley, 3.

Nevada: Anderson. 1; Bull Eun Moimtains, 3 ; Carson Valley, 1; Cottomvood
Range, 5; Elko, 6; Golconda, 1; Granite Creek, 5; Halleck, 5; Monitor

Valley, 5; Mountain City, 3; Pyramid Lake, 3; Reese River, 6: Ruby
Valley, 9; Winnemucca, 1.

Utah.: Blacksmith Fork, Cache County. 2: Kelton, 2: Laketown, 2; Xephi,

9; Ogden, 17; Otter Creek, 2: Salt Lake City. 4.

Wyoming-: Fort Bridger, 1.

PEROGXATHUS PARVFS MAGRUDEREXSI8 subsp. nov. Mount :\lAGErDER

Pocket Mouse.

Type from Mount :\Iagruder, Xev. (altitude 8,000 feet). $ ad., Xo.
Jjjfy,

U. S. Xat.

Mus., Biological Survey Coll. Collected June 6, 1891, liy A^ernon Bailey. Orig.

No., 2899.

Distribution.—Upper Sonoran and Transition zones of the desert

ranges of southern Nevada and adjoining portion of California.

General characters.—^imA'diY to P.p. olivaceiis^ but very much larger,

being the largest member of the group.

Color.—As in P. p. olivaceus.

Skull.—Very much as in olivaceus, but considerably larger and heav-

ier; interparietal relatively narrower (ratio of interparietal mdth to

basilar length of Hensel, ^5.1).

2Ieasurtnients.—Tyj)e: Total length. 198: tail vertebra?, 107; hind

foot, 26. Average of five adult topotypes: Total length. 191; tail

vertebrae, 102.2; hind foot, 21.2. Skull: (See table, p. 62.)

Rernarl's.—P. p. magruderensis is a large incompletely differentiated

mountain form closely related to olivaceus which is found near it at a

lower altitude. The form found on the Panamint Mountains shows

trifling differences from typical magruderensis, but is here considered

the same.

Specimens examined.—Total number, 27, from localities^ as follows:

California: Coso, 8; Inyo Mountains, 2; Panamint ^Mountains, 7; White

Mountains, 2.

Nevada: Mount Magmder, 7; Grapevine Mountains, 1.

^See N. Am. Fauna, Xo. 7, 361-384, 1893.
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PEROGXATHrS ALTICOLA Rhoads. Wihte-eared P(3Cket Mouse.

Perognathus alticolus Rhoads, Proc. Acad. Xat. Sci., Phila., December, 1893, 412.

Type locality.—Squirrel Inn. San Bernardino Mountains. California.

Distr/ljntfon.—Known only from the type locality.

General characters.—Similar to P.p- fflh-accus, from which it differs

in somewhat smaller size, in color of ears and tail, and in slight cra-

nial characters.

Color.—Above, as in P. jj. oUvaceus: sides like back, lateral line not

prominent: below, white: ears clothed within and without with clear

white hairs: tail faint buff' above, terminal fourth slightly dusky,

white below.

Sl-ull.—Essentially as in P. i?. olivaceus; ascending branches of

supraoccipital very broad and heavy; interparietal rather narrow.

2feasureme7its.—Ax^T2igQ of two adult topotypes: Total length. 165:

tail vertebrae. 83.5; hind foot, 22.2. Sl'uU: (See table, p. 62.)

Prinarhs.—This isolated species may be immediately distinguished

from the other members of the j9r/?^?,'?/.y group by its light ears and tail.

The type agrees perfectly with the topotypes upon which the descrip-

tion is based.

Specimens examined.—Total number. 4. all from the type localitv.

PEROGNATHUS LORDI (Gray). Xorthwest Pocket Mouse.

Abromys lordi Gray, Proc. Zool. Soc. London, 1868, 202.

Perogmdhi's lordi Rhoads, Proc. Acad. Xat. Sci. Phila., 1893, 405.

Ti/j)e locality.—British Columbia.

Distriljutifjn.—Upper Sonoran and Transition zones of the plains of

the Columbia Eiver, AVashington, and suitable adjacent territory in

southern British Columbia.

General cJtaracters.—Similar to P. jxirmisj size large (nearly equal-

ing v/^rt^/r^^fZe/'eyzs/s); tail long; feet and ears moderate; antitragus lobed;

color dark; interparietal narrow.

Color.—Above, pale slaty buff*, strongly mixed with black: general

color as in the gray phase of P. ]_)arcus; hairs of belly generally with

plumbeous bases and buffy tips, leaving a small inguinal and a large

pectoral patch pure white: subauricular spot small but distinct; tail

tricolor, as \xv parvus.

Skull.—Size large; audital bullje and mastoids inflated; audital bullae

a1wa;^s connected anteriorly: interparietal squarish pentagonal, deeply

notched by occipital.

2ItasuTements —Average of seven adults from Oroville, Wash.

:

Total length, 183, tail vertebrae, 97.7: hind foot, 23.2. Slull: (See

table, p. 62.)

RemarTis.—The numerous specimens examined from various parts

of the country in which John Keast Lord collected leave little doubt
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that this was the pocket mouse to which his name was given hy Gray
in 1868; hut in order to remove all uncertainty, specimens were sent

to Mr. Oldfield Thomas, curator of mammals in the British Museum,
who kindly compared them with the type and found that they agreed

in every essential particular. In color Jord^ is almost identical with

the gray phase of JP. nion flcAa, but its large size and small interpari-

etal show it to be a very different species. Apparently it does not

occur on the west side of the Columbia at AVenatchee or south of that

point. Specimens from Coulee City. Douglas, and vicinity are grading

toward col unibianus.

Specimens examined.—Total number. 131. from localities as follows:

British Columbia: Ashcroft,14: Kamloops, 6: Okanagan, 12; Vernon, 2.

Idaho: Lewiston, 1.

"Washington: Almota, 16; Asotin, 11; Chelan, 2; Cheney, 3; Conconully, 3;

Coulee City, 6; Douglas, 11; Fort Spokane, 7; Marcus, 1; Orondo. 7; Oro-

ville, 9; Spokane Bridge, 11; AVenatchee (east bank of Columbia), 9.

PEROGAXATHUS LORDI COLUMBIAXUS I'Merriam^. Columbian Pocket

Mouse.

Perognatlius columbianus Merriam, Proc.Acad. Nat. Sci. Phila.-. September 27, 1894, 236.

Ti/jje locaVdy.—Pasco. Wash.

Distribution.—Vicinity of type locality.

Gentn'iil rliii rdders.—Similar to P. lordi. from which it differs in

slight cranial characters.

Color.—As in P. Jordi.

Skull.—Audital bullse and mastoids highly developed: interparietal

width much reduced: otherwise as in P. Jordi.

Measurements.—Average of five adults from Pasco, Wash. : Total

length. 1T9.8: tail vertebrae. 92: hind foot. 22.8. Shjlh (See table,

p. 62.)

Pemarhs.—This form is found only on the hot plains about the

Great Bend of the Columbia. The great development of audital bullae

and mastoids and consequent reduction of interparietal width exhibited

by it is the extreme shown in the 2)arvus group.

Specimens examined.—Total number. 26. from localities as follows:

Washington: Pasco, 12; Touchet, 14.

PEROGXATHUS FORMOSUS Merriam. Loxg-tailed Pocket Mouse.

Perognoihus formom>< Merriam, X. Am. Faima Xo. 1, 17, October 25, 1889.

Type locality.—St. George, Utah.

Distribution.—Southwestern Utah, southern Nevada, and the adjoin-

ing portion of California. Lower Sonoran zone.

General characters.—Size large (about equal to P.p. magruderensis)'^

tail much longer than head and body, heavily crested penicillate; ears
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large, somewhat attenuate, scantily haired: antitragu> prominently

lobed; soles naked.

Color.—Above, grizzled sepia; below, white: sides not noticeably

lighter than back: dark hairs generally extending down front leg to

forearm: ears dusky black, tuft of bristly hairs at base mixed black

and whitish: subauricular spot small, noticeable only in very high

pelage: feet white: tail buff to pencil below, buff' mixed with dusky

above, intensifying toward pencil, which is brownish

black. TTorn pelage, drab instead of sepia. Young:

Smoky gray above, white below.

Shdl.—Size medium: craniimi slightly arched:

mastoids well developed, bulging very slightly be-

hind, rather smaller than in the />;//•/•?/•> group: inter-

orbital space wide: interparietal large and wide,

pentagonal: nasals shorter than in inagruderen^i^:

audital bullae slightly touching anteriorly: lower

premolar larger than last molar.

Measurements.—Average of five adults from St.

George, Utah: Total length. 189.6: tail vertebra?, fig. 9.-skuii of Pe/o-

106.4: hind foot. l^4. ShdJ: (See table, p. 62.)
mathusjormosu..

Memarhs.—This peculiar species is the only member of the subgenus

Perognatkus which has a heavily crested tail. In this respect it is

like Chcetodipus. but its skull shows the characters of true Perogna-

tlius. It inhabits remote western deserts little frequented by collect-

ors. With the exception of the type, all the specimens known were

taken by the Death Valley Expedition in 1^91.

Specimens examined.—Total number. 136. from localities^ as follows:

Califomia: Argus Moiintains, 6; Bennett Wells. 2: Emigrant Spring. 12:

Funeral Mountains. 7: Fui'nace Creek. 4: Grapevine Springs. 11: Little

Owens Lake. 3: Lone Pine, 2: Lone Willow Spring. 2: Panamint Moun-
tains. 15; Eesting Sj^rings. 1: Saline A'alley. 6: Saratoga Springs. 6.

Nevada: Ash Meadows. 4; bend of Colorado Eiver near Callville. 12: Bunk-
erville, 2: Charleston Moimtaius. 1: Grapevine Mountains. 6: Oasis Val-

ley, 2; Pahranagat Valley. 2; Pahi'oc Spring. 2: Pahrump Valley. 17;

Thorp :SIill, 2. ^
'

Utali: St. George, 9.

Subgenus CBLfflTODIPUS Merriam, 1889 iseep. 14).

Chatodijnts Merriam, X. Am. Fauna Xo. 1. 5. 1SS9. Tyi^e. Perognathu.s spinaius Mer-

riam, 18S9. from Colorado River. California.

PEROGXATHI'S BAILEYI Alerriam. Bailey Pocket Mouse.

Perognathu.s haiJeyi Merriam. Proc. Acad. Xat. Sci. Phila.. September 27. 1894. 262.

Tyjyt locality.—Magdalena. Sonora. Mexico.

1 See X. Am. Fauna Xo. 7, 361-384, 1893.
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I>tstrihidi(jn.—South central Arizona and thence south into Sonora
and northern Lower California. Mexico,

General characters,—Size, ver}' large: tail very long and penicillate:

color similar to that of F. formosiis: skull large and heavy.

Color.—As in fornumix, but paler, being grayish rather than Initiv:

under side of tail whitish instead of bufi'y.

Skull.—Large and massive; mastoids relatively smaller than \\\ for-
mom.^: mastoid side of parietal scarcely longest, about equaling other

long sides: audital bullae very weakly apposed in

front: interparietal large, pentagonal, relatively

wider than in forrnoms. interparietal width about
equal to interorbital width: lower premolar smaller

than or about equal to last molar.

Jleasurtintnts.—Average of five- adults from the

type locality: Total length. 214.6: tail vertebrae,

120.6: hind foot. 27. SJndl : (See table, p. 62.)

ReniarJLS.—P. ha'deyi stands somewhat alone. It

seems most nearly related Xo forinosm. although the

sum of its characters places it in a different sub-

genus. The size and massiveness of its skull sug-

gest relationship to some of the larger species of

ChcBtodijnis, like paradoxus or fenioralis, but de-

tailed characters indicate little affinity in this direction.

Specimens exajniyied.—Total number. 17. from localities as follows:

Arizona: Alammoth. 1: Xew River. 5: Tucson i 75 miles southwest ), 1: Santa

Catalina Mountains, near Tucson, 1.

Sonora: Magclalena, 8.

Lower California: Comondu, 1.

Fig. 10.—Skull of Pero-

gnaihus haUeyi.

PEROGXATHUS HISPIDUS Baird. Hispid Pocket Mouse.

Pewgnathusfasciat usBaird. Mamni. X. Am., 420. 1857: Thomas, Proc. Zool. Soc. Lond.,

1888, 449.

Perognathus Mspidus Baird. Mamm. X. Am.. 421. 1857: Alerriam, X. Am. Faima Xo. 1,

23, 1889.

Perognathus parado.rus qjUotus Merriam, X, Am. Faima Xo. 1. 25, 1889; Allen, Bull.

Am. Mus. Xat. Hist.. X. Y.. A'l. 172, 1894; ibid., Till. 58, 1896.

Perognathus paradoxus Allen, Bull. Am. Mus. X'at. Hist.,X'. Y., YI, 172, 1894,

Type locality.—Charco Escondido. Tamaulipas, Mexico.

Distribution.—Southern and western Texas, north to Oklahoma and

south into border States of Mexico. Lower Sonoran zone.

General characters.—Size large: tail equal to or slightly shorter

than head and body, not crested or penicillate: pelage harsh, no spines

or bristles anywhere: ear small, antitragiis lobed, tragus quite evi-

dent; soles of hind feet naked in median line; skull heavy and some-

what ridged.
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'OAur.—Above, uchmceous miR-h mixed with black: sides scarcely

paler than back: lateral Hue clear ochraceoiis. extending on fore and

hind legs for half their length: face and orbital region light, lower

cheeks continuous with lateral line: underparts white: ears dusky

inside, buffy white on margins and on outer side, except an elliptical

black spot on inflexed portion: feet white: tail whitish l)elow. bufly

on sides, sharply black above. S^jr'/x/ j_><lji<_h : ^^luch paler.

Sl'uU.—Size large: rostrum heavy, somewhat arched: interorbital

space wide: supraorbital bead very evident: mastoid^ relatively small,

not bulging behind: mastoid side of parietal short: interparietal large,

imperfectly pentagonal, all angles much rounded, anterior one some-

times entirely annihilated: ascending branches of supraoccipital short

and hea^'y: audital bulla? normally separated anteriorly by breadth of

basisphenoid. occasionally approaching each other: lower premolar

about equal to last molar.

Measuremejits.—Average of six adults from Brownsville. Tex.:

Total length. 204.5: tail vertebra?. luO.5: hind foot. 'lb. Sl-uU: (See

table, p. 62.)

Hemarhs.—This species typities one of the most peculiar groups of

the genus. It is characterized by its large size, short uncrested tail,

and heavy ridged skull. Its skull, though peculiar, is plainly that of

a Chcetodijjw^. but external characters, excepting size, do not prohibit

its being classed with restricted Perognaflriis^ thus reversing the con-

ditions presented hjformosm. Baird's type agrees in essential char-

acters with specimens from Brownsville. Tex., and other points near

the type locality. In examining this type it was discovered that the

broken skull supposed to belong to it is composite. The posterior

section is the only part which may be safely assumed to have been

originally within the skin. The anterior part and the mandible seem

to have belonged with some other skin. Besides many dilferences of

proportion which show this to be the case, there is a distinct difference

in the texture and surface appearance of the bone in the two parts,

indicating that they were cleaned and used differently. The skull of

Baird's second s]^)ecimen (Xo. 1695). which he figured, is nearly per-

fect and agrees in detail with many recently collected ones. The pos-

terior section of the skull of the type agrees with this one. and also

with the same parts of nimierous others from the same vicinity. The
skin of the type is also easily recognizable, so that when everything is

considered there is no good excuse for allowing the name Perognatlai.s

Jiisptdus to remain doubtful.

The form described as P. j:>. sp'dotus is here considered synony-

mous with Jiispidus. though there is some difference between the two.

In a general way the southern animals are smaller, and with harsher

pelage and higher color than the northern. The difference, which is

chiefly of size, is fairly marked, and the increase quite gradual from
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t\'pical h isjndus to typical jxiradoxiis^ leaving ^ coiiditV and 'sjyiloius^

exactl}^ intermediate, in character as well as geographic situation.

Individual variation in size is often considerable, as is well shown by
the Brownsville series, in which the length of the hind foot varies

from 22 mm to 25 mm.
Specimens examined.—Total number. 175. from localities as follows:

Texas: Bee County, 5; Beeville, 2; Blocker Ranch, 1; Brazos, 1; Browns-

ville, 40; Chileipin Creek, San Patricio County, 1; Colorado, 1; Corpus

Christi, 2; Cuero, 1; Gainesville, 6; Llano, 2; Lomita Eanch (near Rio

Grande City), 3; Long Point, 1; Los Indios Ranch, Nueces County, 1;

Nueces Bay, 5; Oconnorport, 1; Padre Island, 1; Rio Grande City, 3;

Rockport, 30; Roma, 1; Saginaw, 1; San Antonio, 46; Santa Rosa, 1; San

Thomas, 2; Sauz Ranch, Cameron County, 1; Sycamore Creek (mouth), 2,

Nuevo Leon: Linares, 2.

Tamaulipas: Matamoras, 1; Mier, 3; Victoria, 1.

PEROGNATHUS HISPIDUS PARADOXUS (Merriam). Kansas Pocket Mouse.

Perognathus paradoxus ^lerriam, S. Am. Fauna No. 1, 24, October 25, 1889.

Perognathus latirostris Rhoads, Am. Nat., XXYIII, 185, February, 1894.

Perognathus conditi Allen, Bull. Am. Mus. Nat. Hist., N. Y., VI, 318, November, 1894.

Tyjje locality.—Trego County, Kans.

Distribution.—Upper Sonoran zone of the Great Plains from the

Dakotas to Texas, westward to base of Rocky Mountains.

General characters.—Ver}' similar to P. hisjndus, but larger and

with softer pelage; skull much heavier and more
ridged.

Color.—Much as in hispidus^ but duller and

paler.

Skidl.—As in hispidus^ butmuch larger, heavier,

more angular and more ridged; otherwise not

tangibly different.

Measurements.—Average of six adults from

Kansas and Nebraska: Total length, 222.3; tail

vertebrae, 108; hind foot, 26.5. Shull: (See

table, p. 62.)

RemarTis.—The average difference in size be-

tween paradoxus and tj^pical hisjpidxis is consider-

able, but apart from this there are no very impor-

tant distinctive characters. The skull varies indi-

vidually more than is usual in the genus and affords scarcely any

reliable differences. P. paradoxus has few characters in common with

P.femoralis^ which it rivals in size. It is heavier and more robust than

femoralis and different in man}^ other waj^s. The t^^pe of 'P. latirostris^

Rhoads is slightly larger than any other specimen examined, but, in

view of the variation shown in the group, the chances of its being even

subspecifically distinct seem very slight. Specimens from Arizona and

Fig. 11.—Skull of Perogna

thus paradoxus.
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western Texas are here referred to paradoxus^ as thev seem slightly

nearer to that form than to hisjndus.

Specimens examined.—Total number, 61, from localities as follows:

Arizona: Fort Huachuca, 1; San Bernardino Ranch, 2.

Colorado: Boulder County, 2; Sterling, 2.

Kansas: Colby, 1; Ellis, 2; Garden Plain, 1; Pendennis, 1; Trego County, 3.

Nebraska: Callaway, 1; Cherry County, 1; Myrtle, 2; Red Cloud, 1.

New Mexico: Las Vegas, 1; Roswell, L
Oklahoma: Alva, 11; Orlando, 3; Ponca, 1.

South Dakota: Corral Draw, Pine Ridge Indian Reservation, Quinn

Draw, Cheyenne River, 3; Smith ville, 1.

Rocky Mountains: 1 {tj^e ot ' latirostris').

Texas: Amarillo, 1; Marfa, 3; Presidio County, 1.

Chihuahua: Chihuahua, 1; Santa Rosalia, 2; Casas Grandes, 12.

PEROGNATHUS HISPIDUS ZACATEC^ subsp. nov. Zacatecas Pocket Mouse.

Type from Valparaiso, Zacatecas, Mexico. 9 yg. ad., No. 91877, U. S. Nat. Mus., Bio-

logical Survey Coll. Collected December 16, 1897, by E. A. Goldman. Orig. No.,

11968.

Distribution.—Upper Sonoran zone from Valparaiso, Zacatecas, to

Celaya, Guanajuato, Mexico.

Geneml charactei's.—Somewhat larger and darker-colored than his-

pidus; otherwise similar.

Color.—Much darker and more olivaceous than in hispidits; general

color of upperparts between the hair-brown and olive of Ridgwa}";

bases of hairs ver}^ dark plumbeous; lateral line pure ochraceous, well

defined, slightly paler than in Kispidus; spots at base of whiskers

intensely black and very conspicuous; tail sharply black above; under-

parts white.

Shull.—As in hispldus. but somewhat larger.

Measuremients.—Type: Total length, 211; tail vertebrae, 105; hind

foot, 27.5. Shull: (See table, p. 62.)

Remarks.—This form seems to be related most nearly to ijaradoxiis

and, like it, inhabits the Upper Sonoran zone. Its dark olivaceous

color makes it easily recognizable.

Specimens examined.—Total number, 10, from localities in Mexico,

as follows:

Guanajuato : Celaya, 1.

Zacatecas: Valparaiso, 9.

PEROGNATHUS PENICILLATUS Woodhouse. Desert Pocket Mouse.

Perognatlius penecillatus Woodhouse, Proc. Acad. Nat. Sci. Phila., 1852, 200.

Perognathus penicillatus Woodhouse, Sitgreaves Exp'd. Zuni and Colorado River, 49,

pi. 3, 1854; Merriam, N. Am. Fauna No. 1, 22, 1889.

Type locality.—San Francisco Mountain, Arizona.^

MYoodhouse does not specify exactly where the type was taken. It seems to have

been between his camps 15 and 18, which were on the northeast side of the mountain.

It is not unlikely that the type came from the Little Colorado Desert, a few miles

farther to the northeast.
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Distribution.—Vicinity of Colorado River, from Bunkerville, Nev.,

to Yuma, Ariz. , where it meets the range of its subspecies angtisti-

rostris. The. type is the only specimen known from the t3"pe localit}".

Lower Sonoran zone.

General characters.—Size rather large, about equal to formosics;

tail long, heayily crested, penicillate; sole of hind foot naked to heel;

ears scantih^ haired, shorter and rounder than in formosus^ antitragus

lobed; pelage rather soft; no spines on rump; color yery uniform,

markings almost obsolete.

Color.—Aboye, A^naceous buff yery hnely sprinkled with black;

sides exactly like back; lateral line obsolete; subauricular spot present;

face and cheeks like back except for a slight darkening under ears; no

black spots at base of whiskers ; ears outside like back, inside slightly

dusky; tail Avhite below to pencil, upper surface and pencil dusky

brownish. In the 'left-oyer' winter pelage the general color is ecru

drab instead of A^inaceous buff'.

Skull.—Size medium or rather large; rostrum heayy and high;

parietals somewhat flattened; mastoid side of parietal about equaling

squamosal side, much exceeded by others; interparietal moderate, all

angles rounded, especially posterior ones, anterior angle rounded but

distinctly eyident; ascending branches of supraoccipital quite heayy;

audital bullae wideh^ separated anteriorly ; lower premolar larger than

last molar.

Measurements.^XxQYdigQ of four adults from bend of Colorado

Riyer. Neyada: Total length, 205; tail yertebr^e, 109; hind foot, 25.5.

Shidl: (See table, p. 62.)

Hewarks.—The members of the ^9«??^^'c^7Z«^?^5 group are true Chcetodi-

piis^ but none of them haye rump spines. Characters marking the

typical form are large size, uniform color, subdued markings, and

heayy skull. The skull of the type which is now ayailable for exam-

ination does not agree perfectly with any of the series from the bend

of the Colorado Riyer. It is larger and heayier than these, the anterior

part is much elcA^ated, and the rostrum broad. These characters, how-

ever, are quite pronounced in the Colorado RiA^er specimens, and it

seems safe to consider them i^enicillatus^ eA^en though no exact dupli-

cates of the type are among them. Even the most northern of the

Colorado Riyer specimens is somewhat intermediate between true

penicillatits and angiistirostris.

Sjyecimens examined.—Total number, 55, from localities as folloAvs:

Arizona: Ehrenberg, 5; Harper Ferry, 3; Fort Mohave, 9; Norton, 4; San

Francisco Mountain, 1 (type).

California: Mohave Mountains, 1.

Nevada: Bunkerville, 3; Colorado River, Lincoln Comity, 8; Colorado River,

near CalMlle, 8; Vegas Valley, 13.

I
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PEROGNATHUS PENICILLATUS ANGUSTIROSTRIS subsp. nov. California

Desert Pocket Mouse.

Type from Carriso Creek, Colorado Desert, Cal. $ ad., No. 73881, U. S. Nat. Mus.,

Biological Survey Coll. Collected :\Iarch 31, 1895, by A. W. Anthony. Orig.

No., 22.

Distribution.—Colorado Desert; south to northern Lower Califor-

nia and east to the Colorado River and southwestern Arizona, where

it meets the range of penicillatus and pricei. Lower Sonoran zone.

General characters.—Similar to P. 'penicillatm^ but smaller; color

about the same; skull lighter and with longer and more slender

rostrum.

Color.—As in P. penicillatus.

Shull.—-Similar in general to P. penicillatus; nasals and ascending

premaxillae long and narrow, much more slender than in penicillatus;

interparietal averaging larger and more angular.

2£easu'rements.— Tyi^e: Total length, 191; tail vertebrae, 105; hind

foot (measured dry), '2-^.^. Average of five topotypes: Total length,

181; tail vertebrae, 103; hind foot, 24. Skull: (See table, p. 62.)

Remark^.—The numerous specimens of this subspecies which have

been examined include man}^ which are not strictly typical. This is

true of the large series from the Colorado River at monument No. 201:

and the several localities in the vicinit}^ of Yuma, all of which tend in

diflering degrees toward true p)enicillatus. From Yuma eastward the

tendenc}^ is toward pricei. The characters of small size and slender

rostrum are very constant in the many specimens from the Colorado

Desert, California.

Specimens examined.—Total number, 253, from localities as follows:

Arizona: Bradshaw City, 1; Gila City, 3; Yuma, 9.

California: ^ Agua Caliente, 3; Baregas Springs, 4; Carriso Creek, 15; Colo-

rado Desert, 7; Coyote Wells, 3; Indian Wells, 1; Laguna, 5; Mexican
Boundary monument No. 204, near Colorado Eiver, 78; Palm Springs, 55;

Salt Creek, 1; San Felipe Canyon, 6; Unlucky Lagoon, 9; Yallecitas, 10;

Walters, 7; Whitewater, 2; Fort Yuma, 15.

Lower California: Gardner Lagoon, 5; Hardee River (head, near mouth of

Colorado River), 2; Poso Yicente, 2; Seven Wells, 10.

PEROGNATHUS PENICILLATUS PRICEI (Allen). Price Pocket Mouse.

Perognathus jrricel Allen, Bull. Am. Mus. Nat. Hist., N. Y., YI, 318, November, 1894.

Perognathus obscurus Allen, Bull. Am. Mus. Nat. Hist., N. Y., YII, 216, June, 1895.

Type locality.—Oposura, Sonora, Mexico.

Pistrihutioji.—South central Arizona and Northwestern Mexico,

west of the Sierra Madre.

General' cJiaracters.—Similar to p>enicillatus^ but smaller; pelage

^ Nearly all these localities are in the Colorado Desert.
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harsher, no spines on rump; upperparts more strongly mixed with

black; skull short and heavy.

Col(yi\—Above, general effect drab or broccoli brown, produced by

vinaceous buff strongh^ lined with black; sides like back, lateral line

faintly evident; ears very scantily haired, same color as back; under-

parts white; tail bicolor, white below, dusky above.

jSkuIl.—Size medium, much smaller than in peiiicillattts; rostrum

short and heavy; nasal branches of premaxillae barely exceeding

nasals; interparietal moderate l}^ wide, anterior angle often obliterated;

lower premolar larger than last molar. Contrasted with penicillatics

the skull of pricei is much smaller, smoother, or less angular, and has

A^ery much shorter nasals. In comparison with intermedins it is

heavier and less arched, the rostrum is broader, and the nasals are

shorter, the mastoids are smaller, and the interparietal is narrower.

Jlea.suremer/t.s.—Average of seventeen adults from Hermosillo,

Sonora, Mexico: Total length. 172.5; tail vertebrae, 92.8; hind foot,

22.3. Skull: (See table, p. 62.)

Bemarks.—The t3"pe of P. pricei is very immature, but its skull

shows characters amply sufficient to prove that it belongs to the peni-

ciUatus rather than the intermed'ivH group. Although these groups

inhabit the same general region and resemble each other so closely in

superficial characters, the skulls are so markedly different as to indi-

cate that they bear no close relation to one another. The only exter-

nal difference is found in the rump spines. This is not to be relied

upon absolutely, however, for though never present in penicillatus

and its forms, thev are sometimes, though very rarely, absent or unde-

veloped in intermedins. In local habitat the two also differ in an

interesting way, pricei being' found in sandy places, while interrmedius

prefers the rocks.

The extreme form oi pricei is found in southern Sonora, where it is

so different from txY^iQ^X p>enicillatus as to suggest full specific rank.

Speciraens examined.—Total number. 187, from localities as follows:

Arizona: Calabasas, 6; Dos Cabezos, 1; Fairbank, 28; Fort Bowie, 2; Fort

Huachuca, 1; Fort Lowell, 39; La Osa, 2; Mammoth, 12; Xew Kiver, 5;

Phoenix, 5; Santa Cruz River (west of Patayone Mountain), 3; Sentinel,

2; Tubac, 3; Tucson (twenty miles south)
, 3; AVillcox, 6.

Sonora: Batomotal, 13; Hermosillo, 17; Magdalena, 6; Oposura, 8; Ortiz, 10;

Quitobaquita, 10; Sonora, 1; Sonoyta, 4.

PER0G:S'ATHUS penicillatus EREMICUS (Mearns). Eastern Desert

Pocket Mouse.

Perognathus [Chsetodipus) eremicus Mearns, Bull. Am. Mus. Nat. Hist., N. Y., X, 300,

August 31, 1898.

Ti/pe loccdity.—Fort Hancock, El Paso County, Tex.

Distribution.—Extreme western Texas, thence south into north
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central Mexico east of the Sierra Madre at least to La Ventura,

Coahuila.

General characters.—Size about equal to^J'r^<:^^/ color slightly paler;

pelage softer; nasals longer and more slender; skull otherwise

peculiar.

Color.—Essentially as in ])ricei^ but paler; general effect fawn

lightly mixed with black; dark area below ears quite prominent; spot

at base of whiskers faint.

Skull.—Similar to pricei; cranium somewhat arched; nasals long

and slender; nasal branches of premaxillae widened at extremities,

extending much beyond nasals; supraoccipital slightly bulging behind.

Measurements.—TyjM: Total length. 163; tail vertebrae, 83; hind

foot, 22.1. Skull: (See table, p. 62.)

Remarks.—The average difference between this eastern form of the

penicillatus group and its western relative price! is considerable. The

long slender nasals and high arched skull of this form are never found

in specimens from west of the Sierra Madre. Specimens from Chi-

huahua and Coahuila appear to be quite typical. P. eremicus differs

from pricei much as angustirostris does from true penicillatus. In

fact, its skull is not ^'ery unlike that of angustirostris^ but the two are

not likel}^ to be confused, on account of the difference in size and

color. Specimens from San Bernardino ranch, Arizona, are not typ-

ical, being dark-colored and otherwise intermediate.

SjMcimens examined.—Total number, 93, from localities as follows:

Arizona: San Bernardino Ranch, Cochise Comity, on Mexican boundary, 27.

Texas: El Paso, 5; Fort Hancock, 3.

Cliih.uah.ua: Ciudad Juarez, 2; Escalon, 1; Samalayuca, 3; Santa Eosaha, 24.

Coahuila: Jimulco, 1; La Ventura, 12; Torreon, 14.

Durango: Mapinii, 1.

PEROGNATHUS STEPHENSI Merriam. Stephens Pocket Mouse.

Perognatkus stephensi Merriam, Proc. Acad. Xat. Sci. Phila., September 27, 1894, 267.

Type locality

.

—Mesquite Valley, northwest arm of Death Valle}",

Im^o County, Cal.

Distribution.—Known onh^ from the tj^pe locality.

General characters.—Similar to penicillatus; size very much smaller;

tail long, well crested; hind feet naked below; very little or no black

in color.

Color.— ' Left-ocer^ vnnter j^elage: Above, between pinkish buff and

vinaceous buff; effect perfecth^ uniform, no traces of black anywhere;

ears sparsely haired, same color as back: lateral line entirely obliter-

ated; face slightly lighter than back and sides; below, white; tail below

white, above like back. The post-breeding pelage is doubtless darker

and may have more or less black in it.

Skull.—Size small; general form much like that of penicillatus;

3794—No. 18 4
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cranium slightly arched; mastoids rather small; interparietal corre-

spondingly large; ascending branches of supraoccipital relatively

heavy; lower premolar very large, nearl}^ twice as large as last molar.

Measurcmenis.— Tyi)e: Total length, 177; tail vertebrae, 96; hind

foot, 21. ShiU: (See table, p. 62.)

Remarhs.—P. stephensi is a miniature of penicillatus and but slightly

larger than arenarins. It is at once separated from the former by its

small size and from the latter h\ its cranial characters. Further col-

lections from the desert region of California will doubtless yield more
of this interesting species, but at present it is known onh^ from the

two specimens which Mr. Stephens caught in the extension of Death

Valley known as Mesquite Valley.

Specimeiis examined.—Total number, 2, the type and one topotype.

PEROGNATHUS ARENARIUS Merriam. " Little Desert Pocket Mouse.

Perognaihus arenarins ]\IeiTiam, Proc. Cal. Acad. Sci., 2d ser., IV, 461, September 25,

1894.

Type locality.—San Jorge, near Comondu, Lower California.

Distrihxution.—Known only from the type locality.

General characters.—Size very small; tail short, slightly exceeding

head and body; pelage rather soft, no bristles anywhere; color plain

and uniform, lateral line obsolete; skull short and broad.

Color.—Ver}^ similar to penicillatus; dorsum buffy drab, finety

mixed with black; sides somewhat paler, lateral line not evident; ears

dusk}^, a minute white spot on lower margins; underparts white; tail

bicolor.

Skull.—Size very small; cranium slightly arched; interorbital and

mastoid width relatively great; mastoids moderate, relatively larger

than in pmicillatus; interparietal broadly pentagonal; nasals rather

slender, slightly emarginate at frontal endings; zygomata extremely

frail and light; lower premolar larger than last molar.

Measurements.—Type (from dry skin): Total length, 136; tail aw-
tebr«, 70; hind foot, 20. Skull: (See table, p. 62.)

Remarks.—P. arenarins is a very aberrant member of the penicil-

latus series. It is about the same color as stephensi^ but differs from

it in size and cranial details, such as more slender nasals, wider inter-

orbital space, larger mastoids, and shorter premaxillae. As far as

known it is the smallest member of the subgenus Chcetodipics.

Specimen examined.—^The type.

PEROGNATHUS PERNIX Allen. Sinaloa Pocket Mouse.

Perognaihus pernix Allen, Bull. Am. Mus. Nat. Hist., N. Y., X, 149, April, 1898.

Type locality.—Rosario, Sinaloa, Mexico.

Distribution.-—Coast of western Mexico in the States of Sinaloa and

eTalisco.
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General cJmracters.—Size small; tail rather long, thinly haired,

slightly crested; colors dark; pelage slightly hispid, no spines or

bristles anywhere; ears medium: feet naked below.

Color.—General color above, hair-brown, uniform over all parts

above the lateral line; lateral line distinct, between pinkish buff and

ochraceous buff; underparts soiled white; ears dusky, a minute white

spot on inferior margins; tail brownish black above, whitish below.

Skull.—Size rather small; form narrow and elongate; mastoids quite

small; interorbital space much constricted; nasals rather broad and

flattened, of medium length: naso-frontal suture not emarginate;

interparietal wide, somewhat produced anteriorly; posterior angles

much rounded; molar teeth small and weak; lower premolar larger

than last molar.

Jfecsurements.—Average of four adult topotypes: Total length. 175;

tail vertebrae. 97; hind foot. 22.3. Sh.dl: (See table, p. 63.)

Remarks.—Perognathus pernb: differs from other Mexican species

in much smaller size. Its dark color, narrow interorbital space and

long nasals distinguish it from all other ChcModipus not having rump
spines.

Specimens examined.—Total number. 18. from localities in Mexico,

as follows:

Sinaloa: Altata, 2; Culiacan, 17; Mazatlan, 11 (not typical) ; Rosario, 10.

Tepic: Acaponeta, 8.

PEROGXATHUS PER^'IX ROSTRATUS subsp. nov. Broad-nosed Pocket Mouse.

Type from Canioa, Rio Mayo, Sonora, Mexico. $ yg. ad., Xo. 95818, U. S. Xat. Mus.,

Biological Survey Coll. Collected October 28, 1898, by E. A. Goldman. Orig.

Xo.. 13167.

Distrihution.—Coast plains of southern Sonora and northern Sin-

aloa, Mexico.

General characters.—Size, proportions, and general color about as

in P. jjrrn /./y skull quite different.

Color.—Above, slightly lighter and grayer than pernix; general

color oftener broccoli brown than hair-brown; facial area distinctly

paler than back and sides; lateral line pinkish buff": lower parts soiled

white.

Skull.—Similar to /.r. but shorter and broader; rostrum very

heavy; nasals, premaxillte. and premaxillary branches of zygomata all

heavier than in ^;>^?'m>/ nasals shorter; interorbital space wider; inter-

parietal, mastoids, and audital bullae not tangibly different.

2feasurements.— Type: Total length, 162; tail vertebra?. 91; hind

foot, 23.5. Average of four topotypes: Total length. 161; tail verte-

brae, 88; hind foot, 22.5. Skull: (See table, p. 63.)

Remarks.—This form is quite a departure from lyernix^ but inter-

gradation with that species is evidenced by a single specimen from
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Sinaloa. The series of topotypes from Camoa are constant in their

cranial differences fi'om _permri\ and though no external characters are

evident the form seems well worth recognition.

Specimens emmined.—Total number. 10. from localities in Mexico,

as follows:

Sinaloa: Sinaloa. 1.

Sonora; Camoa. 9.

PEROGXATHrS IXTEEMEDIUS Merriam. Ixtekmediate Pocket Movse.

PtTognailv.i.s inttrmedvi^ Merriam. Am. Fauna Xo. 1. lS-19. 1SS9: ibid.. Xo. 3, 74,

1S90.

Perognathus obscurus Merriam, ibid.. Xo. 1. 20-21. 1SS9.

Type localiiy.—Mud Spring. Mohave County. Ariz.

Distribution.—Known from several scattered localities in the Sono-

ran zone of Arizona. Xew Mexico, and northern Mexico.

General, characters.—Size medium, smaller than penicUJatus: color

much darker, with well-defined markings: rump spines rather weak:

skull rather small and light.

Color.— Winter pelage: Above, general effect drab, with a strong

mixture of black on back and rump: sides paler than back: lateral

line pale fawn, quite narrow: ears dusky: tail dusky

above, becoming black toward pencil, whitish below,

faintly buffy on sides: underparts white, with sugges-

tions of buff'.

Skull.—Size medium: cranium well arched: rost-

rimi slender, somewhat depressed: interparietal very

wide and strap-shaped, anterior angle normally oblit-

erated, others but slightly rounded: lower premolar

larger than last molar. Compared with pen icillatus it

is smaller and less angular; rostnmi and nasals much

Fig. 12.—Skull of more slender: zygomata more sloping: mastoids rela-

Ftjognathus inter- tively larger and fuller: ascending branches of supra-

occipital much lighter: interorbital space wider.

Jleasurernents.—Average of four adults from the Grand Canyon of

the Colorado. Arizona: Total length. 179.5: tail vertebri^. 10:2.7: hind

foot. ^2.7: ear fi'om anterior base. 7. SA'ull: (See table, p. 62.

)

Bemarhs.—Specimens of typical hiterniednis are not nimierous at

present, and the few that are available are in the winter pelage. This

makes the determination of 'P. (H/scuru^' a little difficult. The latter

is identical with interniedius in cranial characters, but slightly more

ruddy in color.

P. interniedius is much rarer than penicillatus, some form of which

is often found near it. In the vicinity of El Paso. Tex.. Mr. Vernon

Bailey collected both intermediu-^ and eremicus. the one being found
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in the rocks and the other in the sandy places. At other localities

where both occur the same conditions seem to obtain.

Specimens examined.—Total number. tt6. from localities as follows:

Arizona: Grand Canyon, 4; Harper Ferry, 1; Fort Bowie. 1; Fort Huaehuca.

1; Little Colorado Eiver. Painted Desert, 2; Mud Spring, 2; Willow

Spring, 1.

New Mexico: Camp Apache, (jrant County, 14.

Texas: Alpine, 1; El Paso, 2.

Cliiliualiua: Casas Grandes. 4; Chihuahua. 13.

PEROGXATHUS XELSGXI :\Ierriam. Nelsox Pocket Mouse.

Perognatlms nelsoni Merriam, Proc. Acad. Xat. Sci. Phila., September 27, 1894, 266.

Ti/pe locality.—Hacienda La Parada, San Luis Potosi, Mexico.

Distribution.—Upper and Lower Sonoran zone of central ^Mexico,

covering the table-land from Inde. Durango. south to Lagos. Jalisco,

• and east to Jaumave, Tamaulipas.

Gtneral characttrs.—Similar to intermedius. but larger, darker, and

harsher pelaged: tail heavily crested: rump bristled.

Color.—Above, general effect hair-brown; hairs dark plumbeous,

basally followed by a narrow grayish fawn zone and a heavy black

tip; sides like back, orbital region scarcely lighter; lateral line fawn,

well defined: underparts dirty whitish; ears dusky, slightly hoary on

margins; tail bicolor. black above, whitish below. Worn pelage

much paler, becoming drab or ecru drab.

Skull.—Similar to interrnedius. but larger and heavier, rostrum and

nasals particularh' so; interparietal smaller; nasal branches of pre-

maxill^e exceeding nasals; ascending branches of supraoccipital heavy.

2feasurenients.—Average of ten adults from the type locality: Total

length, 182: tail vertebrae. 104: hind foot, 23: ear from anterior base,

8. (See table, p. 62.)

Rernarlis.—This is the commonest pocket mouse of Mexico. It is

found in suitable localities over the entire table-land. It is closely

related to intermediiis and possibly intergrades with it. There are

some slight variations in the species, but none are marked enough to

warrant separation.

Specimens examined.—Total number, 65, from localities in Mexico,

as foUows:

Ag-uas Calientes: Chicalote, 5.

Coaliuila: Jimulco, 1; La Ventura, 1; Sierra Encarnacion, 1.

Durang-o: Durango City, 10: Inde, 3; Mapimi, 1.

Jalisco: Lagos, 9.

San liuis Potosi: Hacienda La Parada, 19; Jesus Maria, 3.

Zacatecas: Berriozabal, 9; Canitas, 1; Hacienda San Juan Capistrano, 1;

Valparaiso Mountains, 1.
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PEROGXATHUS NELSONI CAXESCENS (Merriani). Gray Pocket Mouse.

Perognathus intermedins canescens Merriam, Proc. Acad. Nat. Sei. Phila., September

27, 1894, 267.

Type locality.—Jaral, Coahuila, Mexico.

Distribution.—Known onh" from the type locality.

General characters.—Size larger than intermedins; color much paler

and more grayish; skull similar to that of P. nelson i.

Color.—General color of upperparts drab gray; lateral line pinkish

buff, rather narrow; underparts pure white; tail bicolor, mouse gray

above, white below.

Skull.—Similar to that of nelsoni; differs in more slender nasals,

constricted interorbital space, and slightl}^ smaller mastoids.

Measurements.—Type: Total length, 193; tail vertebr^^^, 117; hind

foot, 22. One topotj^pe: Total length, 184; tail vertebra^. 10.5; hind

foot, 22. Skull: (See table, p. 63.)

Remarks.—This form seems to be quite localized. Its habitat is

similar to that of the other members of the group. The type and

cotypes were caught in the cliff's of a rocky canyon.

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

PEROGNATHUS GOLDMANI sp. nov. Goldman Pocket :\Iouse.

Type from Sinaloa, Sinaloa, Mexico. 9 '^^-^ 96678, Y. S. Nat. Miis., Biological

Survey Coll. Collected February 15, 1899, hy E. A. Goldman. Orig. No.. ];Ul>8.

Distribution.—Coast plains of northern Sinaloa and southern Sonora,

Mexico.

General characters.—Size large; tail moderately long and heavily

crested; pelage somewhat hispid, rump with a few short bristles: ears

relatively large, much larger than those of nehoiu : antitragal lobe

prominent, wider at base than at apex; in color and markings similar

to nelsoni; skull relatively large and heavy.

Color.—Similar in general to nelson ij general color across shoulders

and anterior portion of upperparts, broccoli brown; posterior half of

dorsum much darkened by admixture of black; lateral line pinkish

buff; ears blackish with hoary margins, externally whitish for distal

half; subauricular spot present; tail sharply bicolor, blackish alcove,

white below.

Shull.—Size large, much heavier than in nelsoni: mastoids some-

what smaller and more ridged; nasals much larger and heavier; skull

noticeably higher and not so wide posteriorly, thus making the zygo-

mata more nearly parallel.

Measurements.—Type: Total length, 202; tail vertebrae, 108; hind

foot, 28. Average of five topotypes: Total length, 202; tail vertebrae,

112; hind foot, 28; ear from anterior base, 11. Skull: (See table, p. 63.)

Remarks.—The large orbicular ears of this species easily distinguish
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it from nelsoni^ its nearest relative. It is oue of the several forms

peculiar to western Mexico, and. like the others, its known range is

quite limited. Specimens from Camoa and Alamos are slightly

smaller than those from Sinaloa.

Specimens examined,—Total number, 36, from localities in Mexico,

as follows:

Sinaloa: Sinaloa, 7.

Sonora: Alamos, 18; Camoa. 11.

PEROGXATHUS ARTUS sp. nov. Batopilas Pocket Mouse.

Type from Batopilas, Chihuahua, Mexico. 9 '^^-^ ^o- 96298, U. S. Xat. Mus., Biolog-

ical Survey Coll. Collected October 6, 1898, by E. A. Goldman. Orig. No. , 13090.

Distrilmtion.—Known only from a few scattered localities in west-

ern Mexico.

General character^.—Externally similar to goldmani; rump bristles

weak or undeveloped: skull distinctive.

Color.—As in gohJinaiii.

Skull.—Similar to that of goldmani^ but smaller and narrower;

mastoids much smaller with more strongly marked transverse ridges;

audital bulla? smaller: nasals moderate, exceeded by ascending pre-

maxill^e; interparietal nearly elliptical, slightly produced anteriorly;

zygomata nearly parallel.

JItasurements.—Average of live adult topotypes: Total length. 191;

tail vertebra?, 106: hind foot, 24.6. Shdl: (See table, p. 63.)

Remarks.—The large size of this species at once distinguishes it

from and /'^^.v^^/v/^^/.y. and its very small mastoids separate it from

other Mexican species. Externally it is very similar to goldniani^ but

it has less prominent rump bristles; in fact, they are not at all evident

in the majority of specimens. P. jpernix was generally found by Mr.

Goldman at the same localities as P. goldnian u but at Culiacan he

found it in company with P. art us.

Spechnens examuifKl.—Total number, 15, from localities in Mexico,

as follows:

Chihualiua: Batopilas, 8.

Durang-o: Chacala, 3.

Sinaloa: Culiacan, 1.

PEROGXATHUS FALLAX Merriam. Short-eared California Pocket Mouse.

Perognathus fallax Merriam, X. Am. Fauna Xo. 1, 19, 1889; Allen. Bull. Am. Mus.

Xat. Hist. , X. Y.
,
V, 184, 1893.

T^/pe locality.—Reche Canyon, 3 miles southeast of Coltou. San

Bernardino County, Cal.

Pistrihiitlon.—Extreme southwestern California, occupying the

region west of the San Bernardino and San Jacinto ranges and extend-

ing south into northern Lower California.
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General chcuxicters.—Size medium, somewhat larger than interiiie-

diits; general color similar but darker; wider and brighter lateral

line; rump bristles heavier; tail long and crested; ears moderate.

Color.—Above, general effect bister, middle of back and rump with

a strong element of black; lateral line and subterminal zone of hairs

of upperparts pinkish buff; underparts creamv white; ears dusky on

inflexed portions, hoarv on inner sides; tail bicolor.

Skull.—Similar to intermedius; cranium arched; nasals slender;

mastoids rather large and full; interparietal wide, anterior angle

slightly developed; naso-frontal suture slightly or not emarginate.

Measurements.—Average of six adults from the type locality: Total

length, 192; tail vertebrae, 11; hind foot, 23; ear from anterior base,

9. Slull: (See table, p. 63.)

Remarks.—This species falls readily into the small group typified

by intermedins. It differs from the other members in size, color, and

shape of interparietal. It has been much confused with femoralis on

account of its similar color, but its much smaller ear is a convenient

external character for distinguishing it. Two specimens from Turtle

Bay, Lower California, are similar in color to anthonyi^ but cranially

the same as fallax^ to which the}^ are here referred.

Speciraens examined.—Total number, 120, from localities as follows:

California:^ Ballenas, 1; Bergmann, Riverside County, 1; Carlsbad, 1; Chi-

huahua Mountains, 1; Dulzura, 24; El Nido, 3; Encinitas, 1; Herron, San

Bernardino County, 5; Jacumba, 8; Lajolla, 1; Mountain Spring, 11;

Radec, 5; Reche Canyon, Riverside County, 10; Riverside, Riverside

County, 1; Rose Canyon, 10; San Felipe Valley, 4; San Pasqual Valley, 4;

Santa Ysabel, 10; San Ygnacio Valley, 1; Summit (Coast Range), San

Bernardino Comity, 4; Temescal, Riverside County, 1.

Lower California: Cape Colnett, 2; Ensenada, 1; Gato Creek, 1; Jamul

Creek. 1; San Isidro Ranch, 2; Sanos Cedros, 1; San Quintin Bay, 1; Tia

Juana, 2; Turtle or San Bartolome Bay, 2.

PEROGNATHUS ANTHONYI sp. nov. Ceeros Island Pocket Mouse.

Type from South Bay, Cerros Island, Lower California. 9 ad.. No. 81058, U. S. Nat.

Mus., Biological Survey Coll. Collected July 29, 1896, by A. AV. Anthony.

Orig. No., 71.

Distribution.—Known only from the type localit}".

General characters.—Similar in general to P. fallax; differing in

slightly smaller size, more ruddy color, and cranial characters.

Color.—Above, grayish fawn mixed with black; lateral line brown-

ish fawn, poorly defined; ears dusky; white subauricular spot present;

tail dusky above, whitish below.

Skull.—Similar to P. fallax; cranium less arched; rostrum heavier;

mastoids smaller; interparietal smaller and shorter; zygomatic breadth

greater anteriorh^

^ Most of these localities, unless otherwise stated, are in San Diego County.
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3£easurements.—Type: Total length. 168: tail vertebree, 92; hind

foot, 23.5. Slull: (See table, p. 63.)

Specimem examined.—One. the type.

PEROGXATHUS FEMORALIS Allen. Great Califorxia Pocket Mouse.

Perognathus femoralis Allen, Bull. Am. Mus. Xat. Hist., X. Y., Ill, 281, June 30, 1891;

Rhoads, Proc. Acad. Xat. Sci. Phila., 1893, 407.

Type locality.—Dulzuva, San Diego County, Cal.

Dtstrihution.—Known from a few localities in San Diego County,

in extreme southern California, and the adjoining part of Lower
California.

General cJiaraders.—Size very large; tail long, heavily crested peni-

cillate; color dark; ears large and elongate: pelage harsh; rump and

flanks furnished with strong bristles or

spines; skull large and heavy.

Color.—Similar to falJax^ but quite

inten.sified: above, general color bister,

hairs heavily tipped with intense black;

lateral line rich pinkish buff; under-

parts dirty whitish, sometimes washed

or flecked with buffy; tail bicolor.

SJiull.—Large and heavy; less arched

than in fallax; rostrum and nasals much
heavier; mastoids relatively smaller;

molar teeth relatively weaker: inter-

parietal subquadrate, rarely developing

a fifth angle: naso-frontal suture slightly

emaro'inate. 13'~Ear of (al Perognathus faliax;

-.J^ '

p ' ^ ^, l-^) Perognathus femoralis.
Measurements.—Average oi six adults

from the type locality: Total length, 223; tail vertebrae, 126; hind

foot, 27.5; ear from anterior base, 12. Skull: (See table, p. 63.)

Bemarks.—This species has the longest tail and largest hind foot

found in the genus, but its body is light in comparison with that of

paradoxus. In color it has a remarkable resemblance to faliax.^ which

is found within its range, but its large size, long ears, and heavy skull

are amply sufficient to distinguish it.

Specimens examined.—Total number. 60, from localities as follows:

California (San Dieg-o County): Dulzura. 32; Santa Ysabel, 9; Twin
Oaks, 16.

liOwer California: Xachoguero Valley, 3.
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PEROGXATHL'S CALIFORXICUS Merriam. California Pocket Mouse.

Perognathus califoniicus Merriam, X. Am. Fauna Xo. 1, 26, 1889; Allen, Bull. Am.
Mus. Xat. Hist., X. Y.. 263. 1896: Elliott. Field Columbian Mus., Zool. Ser., I,

Xo. 10, 211, 1898.

Perognathus armatus Merriam. 1. c. 27.

Type locality.—Berkeley. Cal.

Disir'thvtion.—Vicinity of San Francisco Bay and south to Bear
Valley. San Benito County, where it meets the range of its subspecies

dhpar.

General characters.—Similar to P. femoralis. but smaller: about equal

in size io falla.x; ears quite elongate: rump and flanks well supplied

with bristles: skull very peculiar.

Color.—Nearly the same as femoralh, much darker than T\illa:c;

general effect of upperparts bister: hairs pale plumbeous basally,

darkening distally: subterminal zone pinkish buff fol-

lowed by heavy lilack tips: tail bicolor; uuderparts

and feet yellowish white.

Sku.ll.—Size medium: cranium considerably arched;

mastoids exceedingly small: mastoid width greatly

reduced: occiput bulging greatly: interparietal about

twice as broad as long, anterior angle very slightly

developed: naso-frontal suture deeply emarginate or

V-shaped: lower premolar slightly larger than last

molar.

JIeasure?nents.—Average of live adults from the

type locality: Total length. 192: tail vertebn^, 103:

hind foot. 21: ear from anterior base. 10.5. Skull;

(See table, p. 63.)

Benmrks.—P. californicus \^ remarkable for its very small mastoids.

It has no close relation to folia :i\ with which it has sometimes been

confused. Its long ears and its cranial characters indicate that its

closest affinities are with fcmoralis. Even within its very limited

range it is quite a rare animal, and but few specimens are in collections.

Specimens examined.—Total number. 18. from localities as follows:

California: Berkeley. 7; Bear Valley. San Benito County, 2; Gilroy. 3: Por-

tola. San Mateo Count v. 2: Stanford University. 2.

Fig. 14.—Skull o

Perognathus caU

joinicu!<.

PEEOGXATHUS CALIFORXICUS DISPAR subsp. nov. Allen Pocket Mouse.

Typeirom Carpenteria. Santa Barlxira County, Cal. S ad., Xo. U. S. Xat. Mus.,

Biological Sm-vey Coll. Collected December 19, 1891, by E. W. Xelson. Orig.

Xo., 1655.

Pistrihution.—Coast valleys of California from San Bernardino to

San Benito Count}' and north along the foothills of the west slope of

the Sierras to Placer County.
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^ General characters.—Larger and paler colored than califamicus

;

pelage somewhat softer; skull quite different.

Color.—Similar to fallax, paler than californiciis or femorcdis;

above, general color bister; facial area slightly lightened; lateral line

pinkish buff', sometimes approaching ochraceous buff"; underparts

buffy white; tail bicolor.

Skull.—Similar to that of californiciis^ but larger and heavier; in

general form resembling that of fernoralis; mastoids quite small;

nasals heavy, somewhat elongate; interorbital space narrow.

Measurements.—Type: Total length, 218; tail vertebrae, 120; hind

foot, 27. Average of six tj^pical adults: Total length, 210; tail verte-

bra?. 117; hind foot, 26; ear from anterior base, 12. Skull: (See

table, p. 63.)

Remarks.—Although this subspecies is somewhat intermediate in

character between californicus Siwdi femorcdis there seems to be no good

evidence of any connection with the latter. It intergrades with ccdi-

fornicus in the vicinity of Bear Valle}^, San Benito County. In typi-

cal form, its skull presents the characters of small mastoids and narrow

interorbital space found in ccdifornicus at the same time almost attain-

ing the large size of the skull fernoralis.

Specimens examined.—Total number. 56, from localities as follows:

California: Auburn, 1; Bitter Water, 3; Carpenteria, 4; Fort Tejon, 2; Hue-
neme (10 miles west), 1; Kern River (25 miles above Kernville), 1; Las

Yirgines Creek, Los Angeles County, 1; .Alilo, 1; Nordhoff, 4; Raymond,
1; San Bernardino Peak, 3; San Emigdio, 4; San Fernando, 3; San Luis

Obispo, 8; San Simeon, 1; Santa Monica, 1; Santa Paula, 1; Three Rivers,

9; Ventura River, 7.

PEROGNATHUS SPINATUS Merriam. Spixv Pocket Mouse.

Perognaihus spinaius Merriam, N. Am. Fauna No. 1, 21, October 25, 1889.

Type loccdlty.—Twenty-five miles below the Needles, Colorado River,

California.

Distrihution.—Desert region of southern California and northern

Lower California.

Genercd characters.—Size medium, tail moderately long and crested;

ears small and orbicular; pelage hispid, spines large and prominent

on rump, scattered on flanks and sides and often extending to shoul-

ders; lateral line very faint or wanting.

Color.—Above, general effect drab brown; hairs plumbeous basal ly,

ecru drab subterminally and black-tipped; sides and orbital region

slighth^ paler than back; underparts buffy white; lateral line gen-

erally faint, in verj^ bright pelage showing as a slender line of ecru

drab; ears dusky, subauricular spot small; tail hair-brown above,

whitish below; spines white with duskv tips, except on sides where the

tips are also white. Many of the hairs of the back often end with a
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broad zone of ecru drab without the u>ual blaek tip. These, when
combined with those having black tips, cause a peculiar mottled appear-

ance. The ' left-over ' winter pelage is much paler and grayer, the gen-

eral eli'ect being pale drab.

Skull.—Size medium; cranium rather slender and much flattened;

parietals on nearly same plane as interparietal: mastoids .small, not so

full as \\\ fallen- and intennedim; interparietal broad

but normally with slight evidence of an anterior or fifth

angle: supraorbital ridge slightly trenchant: lower

premolar about equal to last molar.

Jfeasut'ements.—Average of live adults from Palm
Springs, Cal. : Total length. 181: tail vertebrae. 101:

hind foot (measured drv). 21.5. ShjJJ: (See table,

Bemarks.—Perognathus spi/a/tus has a limited range.

Fig. 15.—Skull of '^nd aside from the excellent series from Palm Springs
Peroff7iathusepin-

j,^ Banofs collcctiou but few specimens have found
at us. .

^

their way into collections. It is the type of the sub-

genus Chf^iodipu-^ and the representative of a small group quite dis-

tinct from all others. Young adults of this group differ from old in

being of a grayish color and in having weaker and less numerous spines.

In juveniles the lirst pelage is soft and without spines, which do not

appear until an entire new pelage is acquired. In this species, as in

most others, the males average slightly larger than the females.

Specimens exrnnhitd.—Total number. 4H. from localities as follows:

California: Colorado River t twenty-live miles below Needles 1 (type);

Coast Range, San Diego County. 3: La Puerta, San Diego County. 6: Palm

Springs, 21; San Felipe Canyon. 12; Vallecitas, San Diego County. 2.

Lower California: Cocopah Alonntains. 1.

PEROGXATHUS SPIXATrS PEXIXSUL^E Alerriam. Cape St. Lucas Pocket

Mouse.

Perognathus spinaius peninsula; Merriam. Proc. Cal. Acad. Sei., 2d ser.. lY, 460, Sep-

tember 25. 1S94.

T^jje locality.—San Jose del Cabo. Lower California.

Distribution.—Cape region of Lower California.

General characters.—Similar to P. spinatus. but much larger: pelage

a trifle more hispid: tail more scantily haired and relatively shorter:

ears large and rounded.

Color.-—As in P. spinatus.

Skull.—Similar to that of P. spinatus, but averaging much larger:

supraorbital ridges flattened and shelf-like, with A'ery trenchant edges,

forming a nearly straight line from mastoids to lachrymals.

Measurements.—Average of Ave adults from San Jose del Cabo and

Cape St. Lucas: Total length. 188: tail vertebras, 101; hind foot, M.
Sh.dl: (See table, p. 63.)
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Spec'tmem examined. Total number, 23. from localities as follows:

Lower California: Cape St. Lucas. 7: Comondu. 2 ( intermediate) : San Jose

del Cabo, 5; Santa Anita, 9.

PEROGXATHUS BEYAXTI Merriam. Bryant Pocket Mouse.

Perognathus hryanii Merriam. Proc. Cal. Acad. Sci.. 2d ser.. IV. 458, September 25, 1894.

Tyjye locality.—San Jose Island. Lower California.

Distr'Jriif/ini.—Known only from the type locality.

General characttrs.—Larger and longer-tailed than jjeninsidce : skull

slightly characterized; otherwise similar.

Color.—Apparently as in peninsidce.

Skull.—Slightly larger and heavier than in jjeninsidce: somewhat

more elongate: nasals longer and more slender: interparietal wide and

subquadrate: lower premolar equal to or slightly larger than last

molar.

2feasure7nents.— Tyjye: Total length. 216: tail vertebrae. 127: hind

foot. 25. One adult topotype: Total length. 225: tail vertebra. 128;

hind foot. 25. Sl-uU: (See table, p. 63.)

Rernarhs.—This insular form is well characterized by its large size

and long tail. In color it is probably the same as peninsadce, though

the material examined is not sufficient to determine with certainty.

Speciniens excmiined

.

—Total number. 8. all from the type locality.

PEROGXATHUS MAEGARIT.E Merriam. Margarita Pocket Mouse.

Perognathus margaritx Merriam, Proc. Cal. Acad. Sci., 2d ser., IV, 459, Sepc€mber25,

1894.

Tyjye locality.—Santa Margarita Island, Lower California.

DistriJndion.—Known only from the type locality.

General characters.—Size medium: tail longer than head and body;

ears moderate: pelage rather harsh, rump and flanks with a few bris-

tles: skull peculiar.

Color.—Above, much as in .jjinatas. pale fawn mottled and lined

with hair-brown and black: lateral line scarcely evident: subauricular

spot present, but very small: underparts and feet dirty white.

Skidl.—Size rather small: cranium somewhat arched: mastoids

exceedingly small, fully as small as in ccdifamicus : nasals moderate,

naso-frontal suture emarginate; occiput not projecting posteriorly;

interparietal wide, anterior angle evident, others very much rounded:

interorbital space moderate, about as in californicv.s : lower premolar

larger than last molar.

Jfeasurements,—Type (from dry skin): Total length, 180: tail verte-

brae, 102; hind foot. 22.5. Sh.d): (See table, p. 63.)

Renurrks.—So far as known, this species has no near relative on the

mainland adjacent to its habitat. In cranial characters it seems to be
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somewhat similar to coJ (rhr/u'cu-^..^vhile externally it is a combination

of fallax and sjpinatus.

Specimeti examined.—The type.

Cranial measurements of Perognathus.

[All measurements are in millimeters.]

Species. Localitv.

Perognathusfascialm
P.f. infrahitem

P.flavesceiis

P. merriami

P.m.gilviis

P.flavus

P.flavti^

P.f.bimaculatu.-i

P. apache

P. apache melavotis -.

P. caUistus

P.panamintin

P.p.brevinasu^

P. nevadensis. .

.

P.pacificu^s- ...

Tilyou ranch, Mont

Loveiand, Colo

Kennedy, Xebr

BroAvnsA-ille. Tex

Eddy.X. Mex
El Pii^^o. Tex

Fort Huachuca. Ariz

Fort Whipple. .\riz

Keams Canyon. Ariz

CasasGrandes. Chihuahua.
Mexico.

Kinney ranch. Wyo
Panamint Mountains. Cali-
fornia.

San Bernardino, Cal

Halleck. Xev

P. longimembri-s

P. ampins-

P.parvus

P.p. olivaceus

P.p magruderensis

P.p. monipilosu.s . .

.

P. aliicola

P. lordi

P. I. cohimbianits

P.jormosu-s

P. bailey i

P. hispidus

P. h. parado.rus

P. h.zacateca: '-

P. penicillaius-

P. penicillatus..

P. p. angustirosti'is.

P. p. pricei

P. p. eremicus-

P. stephensi-

P. arenarius-

P. intermedins -

P. nelson i

Edge of Pacific Ocean.
Mexican boundary.

Fresno, Cal

Fort Verde. Ariz

Mabton. Wash
Salt Lake City. Utah

Mount Magruder. Xev
Fort Crook. Cal

San Bernardino Mts. . Cal . .

.

Oroville. Wash
Pasco. Wash
St. George. Utah

Magdalena. Mexico
|

Mier. Mexico

Kansas and Xebraska

Valparaiso Mountains.Mex-
ico.

I

Little Colorado Desert, I

Arizona.

Colorado River, near Call-
ville. Xev.

Carriso Creek, California...

Oposura, Sonora. Mexico...

Fort Hancock, Tex

Mesquite Valley. California

San Jorge, Lower California
|

Mud Spring. Ariz

La Parada. Mexico

See note, p. 14.

-

® c

~

^ — = £

p-

-5
.

"5 -r

-

> 'Zl

^ J

width

1

/••si,

j.oint.

•i

o

1
cq

c;

c;

C

r. ~

J 1 1

•5 ~

G

z ^

s tr

16.

5

23 11.

8

4.

3

3

15.4 21.8 n.7 4.8

15.1 22.1 11.6 4.8 3

14.8 20.4 11.2 2.3 3.6 4

15 20.7 11.7 2.2 3.3 4.7 7.
''

14.

6

21 IZ 2.

6

2.

9

14.

5

20.3 11.

7

2.

4

2.

8

4

15.9 21.6 13 2.

5

3.1 4.5 7.6 3

16.3 23 13 2.9 4 5 8.6 4

15.3 21.5 n.8 2.8 4.3 5

16 22.

9

lb (. 4. t> 4.8 8. 2 1

14.

9

21.

4

11.

9

2. -5 3.

5

5.

2

C Q o
O. O O

14.2 20.1 11.8 3 3.8 5 7.1 3

14.8 20.6 12 2.2 3.7 o.l 8.2 2

13 19 11 2.2 3.4 4.

9

7 1

17.5 23.

6

13 3 3.8 4.

8

9. 2 3

16.8 23.6 13.9 3.3 5 9.2 1

17.6 25.1 13 3.1 5.4

l/.b 12.

6

3.7 4.9

19.1 13.6 3.1 4.8 i 4

17.8 25.3 12.8 3.1 5.1
1

^18 25.4 12.6 3.2 4.6

18. 7 26.7 13.6 3.3 4.7
1 -

18.6 25.9 14.1 3.1 4.1 4

18.6 26.7 14 3.7 5.8 6.6 10.4 . 3

21.5 30 15.6 4.2 6.8 6.8 12.2 3

20.2 28 13.8 4.1 7.2 10.6 3

24 32 15 4. 7 8 7.5 13. 2 3

J-i. o £5U. .i 15 4 8 7 JO 1

20 28.3 14.5 3.5 6.9 6.8 10 1

19.5 27.8 13.4 3.2 7.6 a.. 10. S 3

X8 26 13 3.1 6.4 10.3 3

18.4 26 13 3.4 6.7 6.2 9.4 3

17.5 12.6 3 7 6.4 9.S 1

16 22.7 12 3 6.7 6 9 1

15.3 •23 12 3.

5

6.4 6.2 S.S 1

17 24.5 13.5 3 S 6.3 9.4 1

18 26 13. S 3. b 7. G 6.7 10 3

- Type.
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Cranial vieasuremenis of Perognathus—Continued.

[All measurements are in millimeters.]

Species.

P. n. canescenf

P. goldmani . .

.

P. arius

P.j'aUax ...

P. anthonyi '

P.jemoralis .

.

P. ccUifornicut

P. c. dispar. .

.

P.spinatus. .

.

Localitv.

Jaral, Coahuila, Mexico...

Sinaloa, Sinaloa, Mexico. .

.

Batopilas, Chihuahua,
Mexico.

Reche Canyon, California.

Cerros Island, Lower Cali-
fornia.

Dulzura, Cal

Berkeley. Cal

Carpenteria. Cal

Palm Springs, Cal

P. s. pe7iinsida' I San Jose del Cabo. Lower '

California. i

P. bryanti San Jose Island, Lower Cal-
ifornia.

P./nargariti^'^ Margarita Island, Lower
California.

P.perni.r Rosario, Sinaloa, Mexico

P.p. rostmtus Camoa, Sonora, Mexico

17.5

20.6

18.8

18

17.4

20.3

18.9

19.8

17

18

18.9

IS

17.4

16.0

2^

25.

4

26

25.4

29.6

27.4

28

24.3
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27.3

25.9

24.4

«5

13.5

14.3

12.4

14

12.9

14.3

13

13.1

12.3

13

13.1

12.2

11.7

o a>

3.7

3.8

3.3

3.8

2.6

4

4.4

4

3.4

3.7

3.5

3.7

3.3

5 s

7.4

7.1

7.8

5.8

8.1

8.1

6.1

6.5

6.1

6.6

6

7.1

6.4

6.5

6.2

6.6

10

10.2

11.4

10.2

11.2

9.4

9.8

10.3

6.5
!
10.3 !

5.4

5.5

Type.





IXDEX.

[Names of ne^v species i:

Abromijs. 13.

Ahromj/.< Jordi. 39.

Chittodipus. subgenus. 14.41-62.

C'ric'itodipii.s. 13.

Ci icdodipus varus, 21.

-' v, s>;,34.

(jt'r • -
,

: -

,

Ot',' —
,

: 'rmbris. 33.

Perognaihus. characters of subgenera. 14.

classification. 12-13.

color and pelages. 11-12.

cranial measurement^. 62-63.

distribution. 11.

genus. 13.

habits. 12.

history and material. 9-11.

key to species. 14-16.

Chtetodipus. 1-5-16.

Perognathu:;, 14-15.

list of species. 17-lS.

ChEetodipus. 17-ls.

Perognathus. 17.

neu' species. 13.

subgenus. 14. lS-41.

Perognathus alticola. 14.39.

az/Kt /?'./•>•. 37.

am plus. lb. 32-33.

angustlrostris. 16. 47.

aiitlionyi. 36. 56—57

apachf. 1.-.. 26-27.

iipa<:](/_. 24.

arenarius. 16, 50.

arenieola.29.

armatu.i. 5S.

art as. 16. 5.5.

baileyi, 16.41-42.

bangs). 15.29-30.

bimaculatus. 15. 24-25.

lireTiuasus, 15, 30-31.

bryanti. 16.61.

californicus, 15, 58.

callistus. 15. 28.

canescens. 16. 54.

columbianus. 14. 40.

conditi. 44.

copri. 20.

dispar. 15.58-59.

6T9tl—Xo. IS 5

black-face type, >ynonyms in italics.]

Perognathus—Continued,

eremicus. 16. 48-49.

fallax. 16,55—56.

fasciattis. 15. 18-19.

jasciatus. 42.

femoralis. 15.57.

flave^cens. 15.20-21.

flavn-. l.s. 23-24.

T'.' -
' - ,

- ^ ; ...i:mi.

ful:g;u.;-r.;. 15. 25.

gilvus. i5. 22-23.

goltiuiani, :

^

hispid i>

infralui. > :'.

.

inornatus. 83.

intermeditis. "16, 52—53.

?'
- -

1. : - 15.33-34.

loia:. 1... .^vj.

lllagru(lerHll^i^. K
margarira-. 61-62.

m':n, us;. 21.

melanotic. 1 "i. 27,

mt-rriar.-:

mexiou' - -'^i.

n: - ~ , -87.

n<LS-

.

\ . "o.

nevadei:-:s. 15.31.

ohscut o-. 47. '2.

olivace-
"-

paciiic'i-. - _.

panamimintis. 15.28-29.

paradoxus. 16. 44-45.

par"d.;:r(:>: 42.44.

parvuv. 14. 34-36.

pjeii'riU.ata-<. 45.

penicillatus. 16,4-5-46.

peninsul^e. 16.60-61.

pernix. 16. -513-51.

pricei. 16,47-48.

rostratus. 16, -51-52.

spiiotus. 42.

spina ttt>. It'.. -59-60.

.stephfn>i. 16.49-50.

zacatei-:v. 16.45.

65



PLATE I.

[One and one-half times natnral size.]

Fig. 1. Perognathus ^fianis Baird. Topotype. El Paso, Tex. (No. 25029, U. S. Nat.

Mus.)

2. Pcrognathns ampins Osgood. Type. Fort Verde. Ariz. (Typ'^ Xo. 46711,

U. S. Nat. Mus. 3

3. Perogiiafliii^ mrrriami Allen. Topotype. Brownsville, Tex. (Xo. 41764,

r. S.Xat.Mus. )

4. PerogiiafJi IIS ii(inis bii/iarukiius {yiernam). Topotype. Fort Whipple, Ariz.

(Xo. 4(i478. r. s. Xat. Mus.

)

5. Peror/iiiitJiiis i Cliulo'^qn's) californicus ]\Ierriam. Topotype. Berkeley, Cal.

(^Xo. 55560, r. Xat. Mus.

)

6. Perognathus (Chxtodipns ) junii r Allen. Topotype. Rosario, Sinaloa, Mexico.

(Xo. 91324, r.S. Xat. Miis. )

7. Perogiiathus {CluitoiJipus
i p, nirilJatus Woodhouse, Type. Xear San Fran-

cisco Mountain, Ariz, (Type X'o. 2676. U. S. Xat. Mus.

)

8. Perognafhus {CJtxtodipus) pertii.c rosirntns Osgood. Type. Camoa, Sonora,

Mexico. (Type Xo. 95818, U. S. Xat. Mus.

)
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PLATE II.

[One and one-half times natural ^^ize.]

Fig. 1. Ptrognathus partamhitinus (Merriam). Type. Panamint Alonntains. Cal.

(Type Xo. 39S66. V. S. Nat. Mus.)

2. Perognathiis lord i columh> anil (^leTriB.m). Type. Pasco, AVash. (T^73e Xo.

39450, U. S. Xat. ^lus. i

"

8. Perognafhiisnevaden.si.^^lervmin. Topotype. Halleek. Xev. (Xo. 54565, 1'. S.

Xat. Mus,

)

4. Perognathus { CJirrfndipus> hr;irinfi ^levviam. Type. San Jose Island. Lower
California. Alexico. t Xo. ^'mX Coll. Calif. Acad. Sci. >

5. Perognailius \ Chicfn'^ij-ns , maro'irlf-t^lerriam. Tyj^e. Santa ^Margarita Island,

Lower California, Mexico, i Xo. 90, Coll. Calif. Acad. Sci.)

6. Perognathus {Chsetodipus) spiii<ifij.-< puuu^i'ht ]\Ierriam. Type. San Jose del

Cabo, Lower California, Mexico. iXo. 274. Coll. Calif. Acad. Sci.)

7. PerognatJius (Clurtodipus) arenarius Merriam. Type. San Jorge, near Co-

mondu, Lower California, Mexico. (^Xo. 99. Coll. Calif. Acad. Sci. )

8. Perognathus [Clmtodipii^ i Stephens! Merriam. Topotyi)e. INIesquite Valley,

Cal. (Xo. 39S74. I'. S. Xat. Mus.)

9. Perognathus i CI I : itnilrpiis) /,,:/.>:o/"" Merriam. Type. Hacienda La Parada, San

Luis Potosi. :Mexico. iType Xo. 50214. U. S. Xat. Mus. i
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PLATE III.

Map showing distribution of the subgenus Perognath
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PLATE IV.

Map showing distribution of tlie subgenus CJui'todip
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