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A SYSTEMATIC REVIEW OF THE HARVEST MICE
(GENUS REITHRODONTOMYS) OF LATIN
AMERICA *

INTRODUCTION

HarvEsT mice of the genus Reithrodontomys are small long-tailed rodents
with deeply grooved upper incisors. They are assigned to the subfamily Cri-
cetinae. They are known from Pleistocene deposits of North America and now
occur over much of southern North America and in the northern part of
South America. Their altitudinal range extends from below sea level in Death
Valley of California to over 13,000 feet on the mountains of México and Cen-
tral America.. Ecologically they usually are associated with grasses or other
low herbage in a wide variety of habitats and climates, as, for example, in
marine or fresh-water marshlands and on dry, well-drained uplands in tem-
perate climates; on hot, sandy deserts among xerophytic vegetation; on the
border of tropical forests in humid lowlands; and in cool, coniferal forests up
to timber line on high mountains. Within that extensive geographic, alti-
tudinal, and ecologic range there are 17 species of harvest mice. Some of the
species are monotypic and are restricted in distribution to essentially one
habitat type in a few small areas. Others range widely in diverse environments
and have evolved numerous geographic races.

The mice of this genus have been known to science since 1841, when Audu-
bon and Bachman described the little harvest mouse of the eastern United
States, now known as Reithrodontomys humulis. Contributions concerning
this group of rodents to 1914 have been summarized by Howell (1914) in his
taxonomic review of the genus. That and other important reports made since
1914 are referred to in the species accounts in the present paper. No separate
section is devoted to the taxonomic history of the genus.

I have studied all known species of the genus and have arrived at a concept
of their affinities. This concept and the facts that are the basis for it are set
forth in this report. The species of México (excluding Baja California), Cen-
tral America, and South America have been of greatest interest because that
region, particularly México and Central America, is the focal area for species
of harvest mice. Moreover, the region apparently has been of paramount im-
portance throughout the evolution of the genus. I have studied the species
of that region in detail and have included accounts of their distribution and
variation. Less attention has been given to the species or parts thereof that
are found outside Latin America. No detailed accounts are given of variation
in the species humulis and raviventris or of variation in those parts of the

* Accepted for publication 29 March 1951.
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8 EMMET T. HOOPER

species megalotis and montanus that occur in Canada, the United States, or
Baja California, although the characteristics and apparent relationships of
each of these species are described. More detailed statements of the charac-
teristics of R. humulis and R. raviventris are given elsewhere (Hooper, 1943,
1944).

Two major divisions and several lesser divisions of the genus are here recog-
nized. The 2 major phyletic lines, or subgenera, are known by the names
Reithrodontomys and Aporodon. Each consists of at least 2 important
branches or species groups. Those of Reithrodontomys are known by the
names megalotis and fulvescens and those of Aporodon are termed the mexi-
canus and tenuirostris groups. The megalotis group consists of 9 species, of
which 7 are Recent and 2 are fossil. The various affinities of the species of the
megalotis group suggest that 3 minor phyletic lines are represented in the
group. These might be termed the humulis, megalotis, and sumichrasti
groups, but none of these is quite equivalent to any other species group of the
genus. There are 2 species in the fulvescens group, 4 in the mexicanus group,
and 4 in the tenuirostris group. Each of these systematic levels is considered
an evolutionary stage as well as a convenient level in a taxonomic system.

MATERIALS

Specimens of the 56 forms treated in this report total 3111. They consist
principally of conventional study skins and skulls, which are in institutional
and private collections as listed below and as indicated by appropriate sym-
bols in the lists of specimens examined. Specimens for which the source is not
indicated are in the University of Michigan Museum of Zoology.

AM American Museum of Natural History.

BH Bruce Hayward (private collection).

CM Chicago Natural History Museum.

KU Museum of Natural History, University of Kansas.

LSU Museum of Zoology, Louisiana State University.

MVZ  Museum of Vertebrate Zoology, University of California.

NM U. S. National Museum (excluding Fish and Wildlife Service Collections).
PM Academy of Natural Sciences of Philadelphia.

Tex Agricultural and Mechanical College of Texas.

us Fish and Wildlife Service Collections, U. S. National Museum.

UMMZ Museum of Zoology, University of Michigan.
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'METHODS

Measurements of total length, tail vertebrae, hind foot, and ear are those
recorded by the collector, unless otherwise indicated. I measured the skulls,
using parallel-jawed calipers graduated in tenths of millimeters and aided by
7-power magnification in a dissecting microscope. The limit of error in deter-
mining each cranial measurement is + 0.1 mm., excepting the measure of
breadth of the brain case. The contour of the brain case did not permit the
use of the same points in all skulls; the error in determining the breadth of
the brain case is slightly greater than =+ 0.2 mm. in some specimens. Details
of the molar teeth were determined with the aid of 15-power magnification
in a dissecting microscope. That magnification, and none less than that, per-
mitted me to see clearly all topographic details of the teeth. The cranial
dimensions are illustrated in Figure 1. They are as follows:

Skull length.—The greatest length of the skull as measured between 2 verti-
cal planes, one just touching the tips of the nasals, the other marking the
posterior limits of the skull. The skull rests, bullae and incisor tips down, on
the laboratory table.

Zygomatic breadth.—The greatest spread of the zygomatic arches, meas-
ured on the squamosal bones at a right angle to the long axis of the skull.

Breadth of brain case.—The greatest breadth of the brain case posterior
and superior to the zygomatic arches.
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Depth of cranium.—The distance from the dorsal limits of the brain case
to a horizontal plane passing through the incisor tips and the ventral borders
of the auditory bullae. In determining this distance I placed the skull on a
glass microscope slide. One jaw of the calipers was placed on the lower sur-
face of the slide and the other on the dorsalmost surface of the cranium. The
reading thereby obtained included the depth of the slide; subtracting the
depth of the slide yielded the depth of the cranium.

H

| Length

! of Yy
! Rostrum Len?fh

1 Of —§

! Incisive_J | |
| Foramen“’

1

1

SkP”h Interorbital 1 Length of
Lerligt \Palote

' Breadth of
Mesopterygoid

——'\Bri\a\od’rh

Zygomohc
Breadfh

P

F16. 1. Dorsal (a), ventral (D), and lateral (¢ and d) aspects of the cranium of Reithro-
dontomys to illustrate cranial dimensions. For explanation of dimensions see text.

Interorbital breadth.—The least diameter of the frontal bones between the
orbital fossae.
Breadth of rostrum.—The greatest transverse breadth of the rostrum, in-
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cluding the unbroken bony nasolachrymal capsule, anterior to the zygomatic
plate.

Length of rostrum.—The distance in a straight line from the shallow notch
that lies lateral to the lachrymal bone (on the superior orbital border of the
zygomatic arch), anteromedially to the tip of the nasal on the same side of
the skull. :

Length of palate.—The least length of the hard palate between the
mesopterygoid fossa and the incisive foramina.

Length of molar row.—The greatest length of the alveolar space of the up-
per molar row; not necessarily the distance from the anterior border of M! to
the posterior border of M3.

Length of incisive foramen.—The greatest length of one of the incisive
foramina. The right foramen was measured whenever possible.

Breadth of zygomatic plate.—The least transverse diameter of the zygomatic
plate of the maxilla (maxillary septum), from anterior to posterior borders.

Breadth of mesopterygoid fossa.—The greatest transverse diameter of the
anterior half of the mesopterygoid (interpterygoid) fossa. Measured with ex-
pansive calipers on the ventral rim of the fossa, near the border of the hard
palate.

Cranial proportions are expressed in terms of cranial depth, unless other-
wise indicated. Thus, the statement that the rostrum is relatively longer in
subspecies a than it is in subspecies b means that the ratio of length of rostrum
to depth of cranium is larger in a than in b. None of the differences in cranial
proportions that are said to contrast subspecies or species have been tested
statistically. Such differences between subspecies are slight at best; those

‘which distinguish species may be more pronounced.

No distinction as to sex has been made in the analyses. Hall (1946: 498) and
Dalquest (1948: 325) indicated that females average larger than males in their
samples of R. megalotis from the western United States. If the sexes differ in
the measurements employed in the present study, the differences are not
readily apparent. In the generally small samples here available such differ-
ences must be obscured by individual variation. The possibility of sexual dif-
ferences in measurements was investigated in detail in the series of R. sumi-
chrasti from Los Esesmiles, El Salvador. A sample of 20 males was compared
statistically with a sample of 20 females. In each measurement the mean value
for the males is essentially identical with that for the females. The probability
that the sexes differ in any of the dimensions is exceedingly low. If sexual
differences are present in those dimensions, they are not evident in the sam-
ples. Other samples were not accorded statistical treatment. In no species
described here, however, does sexual dimorphism in the measurements, if

present at all, appear to be sufficient to warrant separating the sexes in the
analyses.
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Capitalized color terms are from Ridgway (1912). All color comparisons
were made in natural light which passed to the laboratory table through
windows which were behind the observer. The areas under direct observation,
whether on a study skin or on Ridgway’s plates, were masked off from adjoin-
ing areas insofar as was possible.

AGE CLASSES

In analysis of the study material each specimen was assigned to one of 5 age
levels. In this report the 5 levels are condensed to 3 and designated juvenile,
subadult, and adult. These age categories are systematic working tools. They
do not necessarily correspond to similarly named levels that are based on the
sexual age of the animals. The 2 sets do roughly correspond, however. All
specimens herein referred to as juveniles appear to be sexually immature. All
adults apparently are sexually mature. The subadults are approaching or
have recently attained sexual maturity. The age groups are based on traits of
the study skin and skull. Nestlings and other immature individuals that are in
juvenile pelage or are assuming the subadult coat comprise the juvenile age
group. The skull of each is fragile, the sutures between the bones are incom-
pletely closed, the rostral segment is comparatively short, and the molar teeth,
if completely emerged, are unworn. Juveniles were not employed in detailed
comparisons of species or races. Subadults are in subadult pelage or are molt-
ing that pelage. The skull resembles that of the adult, but the bones are less
completely coalesced, the brain case is relatively higher, the zygomatic arches
are slighter anteriorly, and the rostrum is shorter. The molar teeth are com-
pletely emerged; M3 shows slight wear. The third group consists of adult and
senile animals. The bright adult pelage has been acquired. The cranial bones -
are well ossified and closely coalesced, the rostral segment is relatively long, the
zygomatic arches are strong, and the molar teeth are well worn. The dentine
of all primary cusps is occlusally confluent.

Young adult animals are perhaps most satisfactory for analyses of geo-
graphic variation. In them racial characteristics are readily seen in both skin
and skull. Senile individuals generally are unsatisfactory. They are usually
in ragged pelage, the skull often is misshapen, and the original dental pattern
is not discernible on the excessively eroded molar teeth. The bulk of collec-
tions consists of specimens of subadult age. Usually, few adults and juveniles
are represented. A series of 114 specimens of R. sumichrasti from 6 collecting
localities in the mountains of central Chiapas illustrates the age frequencies
observed in many collections. These specimens were obtained by one collector
within a period of 3 weeks in late November and early December. Whether
all trapped individuals were saved and are included in the series is not known.
I have reason to believe that most of the individuals procured are included.
It is probable, therefore, that the series accurately represents age classes in the
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populations, or at least in that part of the populations which came to the
traps in those localities at that season of the year. Eleven per cent (13 indi-
viduals) are classed as adults, 61 per cent (69 individuals) as subadults, and 28
per cent (32 individuals) as juveniles. Only 5 per cent of the juveniles are of
nestling age. The remaining 23 per cent appear to be almost as old as the
youngest subadults. Thus, about three-fourths of the series consists of animals
that are of medium age and one-fourth consists of both young and old ani-
mals. The age composition of this series seems typical of many series.

PELAGES

In their life cycle mice of the genus Reithrodontomys apparently assume
at least 3 pelages: a juvenile, a subadult or postjuvenile, and an adult pelage.
After each of these pelages a partial or complete molt intervenes; the
juvenile fur is lost and is synchronously replaced by the subadult fur and
later the subadult pelage is replaced by the adult coat. In addition to those 3
stages there appears to be at least one annual replacement of the adult pelage.
The types of pelage in Reithrodontomys are essentially similar to those in
Peromyscus as described by Collins (1923). The process in replacement, how-
ever, appears to differ in the 2 genera and it probably is not exactly the same
in all species of Reithrodontomys.

The foregoing and the following statements pertaining to molt and re-
growth of hair in Reithrodontomys are based on an analysis of conventional
study skins. The statements are subject to the qualifications inherent in any
study in which characteristics of growth in a living animal are inferred from
dead material. Such inferences need the support of experimental data. The
basic rhythm in pelage renewal apparently is similar in all species of the
genus. In each species the juvenile, subadult, and adult pelages are assumed
in sequence. Whether or not the process in replacement is identical in all
species cannot be determined from the present study skins; minor differences
in the process between or among species cannot be detected. The process
appears to be fundamentally the same at least in fulvescens, mexicanus,
sumichrasti, and humulis, samples of which were analyzed in detail.

Young which are ready to leave the nest have a long dense coat composed
of an abundance of long guard hairs and shorter cover hairs. The guard hairs
are blackish and monocolor, or are translucent distally. The cover hairs are
banded much as in subsequent pelages; they are plumbeous basally, buffy
subterminally or terminally, and sometimes dusky terminally. The buffy band
is exceedingly narrow, however. The many long guard hairs and the fine,
soft cover hairs make the upper parts woolly in appearance. Compared with
subsequent coats the juvenile pelage is always dark and dull. In the heavily
pigmented species and races it is blackish dorsally. In the paler forms it is
drab or gray.
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The subadult or postjuvenile pelage is quite different from the juvenile
pelage. The hairs have a coarser texture similar to that in the adult. The
pelage is contrastingly colored. The bufly hues, subdued in juveniles, are
prominent in subadults. The bands containing those colors are wider, and the
buffy hues are more intensely buffy. Distinctive markings, such as an eye ring,
auricular spot, dorsal stripe, or lateral line, are well defined. The subadult
pelage resembles the adult coat more than it resembles the juvenile.

The adult pelage is the brightest of the 3 pelages. Distinctive markings
attain their full expression in adults. The buffy hues are conspicuous, con-
tributing more to the total color of the fur mass than they do in the other
pelages. They are also more intense and appear to be nearer the red end of
the spectrum. The black guard hairs of the upper parts, although obscuring
the buffy bands and deepening the tone of the pelage particularly in the
deeply pigmented forms, nevertheless appear to contribute less to the total
coloration than in the other pelages.

The molt that accompanies the acquisition of the subadult pelage appears
to be the most uniform and complete of the molts. In the process most if not
all of the juvenile fur is shed as new fur is acquired. There appear to be 2
centers from which the molt proceeds, a principal one on the venter and a
secondary one on the forehead or muzzle; the latter center, however, may
. merely mark the first appearance on the head of the molt wave that has
progressed from the ventral center. The molt first appears on the ventral sur-
face, where it forms an expanding ellipse. In most of the skins representing
this stage the entire ventral surface is molting. The ellipse expands sym-
metrically, encroaching about equally on both sides and both flanks, and
proceeds dorsally. These dorsally progressing areas meet in the middle of the
back. The middorsal molt area so formed spreads anteriorly and posteriorly.
Replacement of the fur on the rump is usually completed before replacement
on the head. The molting area on the muzzle and forehead expands poste-
riorly to meet the anteriorly progressing molt of the back. The 2 meet dorsally
either on the crown or on the neck. Laterally, they meet on the cheeks. In
some instances replacement begins on the snout or forehead before the back
has started to molt.

The molt sequence associated with the appearance of the adult pelage in
general resembles that of the juvenile-subadult molt, but details are obscured
by great individual variation. The variations seem real, but may be artifacts
of inadequate samples. These variations are concerned with timing or se-
quence of molting areas, with symmetry in replacement, and with extent and
continuity of molt. There is apparently more than one center where molt
begins. The variation in timing is produced by the different times at which
the molting centers start in relation to one another. Insofar as can be seen in
the material at hand, molt may begin in any one center; other centers may not
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always take part. Replacement is less symmetrical than in the juvenile-sub-
adult process. Molt on one side of the body is often more advanced than on
the opposite side. The molt may not extend to some areas or may be slow in
doing so. For example, the fur of the belly apparently is not replaced in all
individuals, and areas on the crown and rump are slow to receive the molt.
Replacement areas on the back, venter, and head, which are 3 centers evident
on some individuals, apparently expand unequally and at different rates in
different individuals. The pattern in relation to the molt centers appears to
be as follows: Molting on the head usually begins on the forehead or muzzle
and ends on the crown or neck. The belly may not always molt; when it does,
the molt progresses in much the same manner as in the juvenile-subadult
molt. Replacement on the back usually starts middorsally and progresses in
all directions. Thus the peripheral areas, namely, the shoulders, neck, sides,
hips, and finally rump, may be the last to molt. In some examples, however,
all of these areas molt synchronously.

The mode of replacement of the adult pelage is not well understood. The
number of annual replacements and the molt pattern in each process cannot
be determined conclusively from the specimens at hand. It seems clear that
there is one annual molt. There are numerous examples in which adult pelage
is being replaced on various parts of the body. Moreover, the great differences
in some species between adult summer and adult winter pelage suggest that
there may be 2 annual molts. The seasonal differences are most apparent
where there are well-defined wet and dry seasons which correspond respective-
ly to the summer and winter periods of high latitudes. The pelage differences
seem too great to be accounted for in any other manner than by renewal of
the fur. Whether the entire adult coat is replaced annually cannot be deter-
mined from the specimens.

Most of the molting adults from México and northern Central America
represent the months January through March and late June through July,
which might indicate that molting occurs principally near the beginning of
the dry season and again in the wet season. Most of the specimens available,
however, were collected in these months; consequently, it is not known
whether the incidence of molt is significantly greater in those 2 periods. The
number and position of molting areas in adults are notable in their lack of
uniformity. In the specimens patches of fur on the neck, a flank, one or both
sides, or on the back are being replaced but seemingly with no relationship
to one another. A distinct molt line may be present or there may be no super-
ficial evidence that new hair is emerging among the old. The conclusions
reached are that (1) there is at least one annual molt, in which the new adult
fur replaces the old, (2) in some species and climates adult replacement is
biannual and partial or complete, and (3) the process of adult replacement is
more irregular than is the assumption of the subadult and adult pelages.
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Consideration of pelages is of great importance in the comparison of closely
related forms or of samples of a species. Geographic variation in pelage traits
can be reliably appraised only when variation of other sorts, such as that
associated with age and season, can be taken into account. Two samples from
widely separated localities, each representing a different pelage, may easily
be assumed to represent different forms. The differences between summer and
winter pelages and between subadult and adult pelages are of the same sort
and degree as those that distinguish geographic races. Without knowledge of
variation in the population they can readily be so interpreted. The differences
between subadult and adult pelages require especial attention. They are
sometimes obscure. In the comparisons of geographic samples of a species they
may become insidious.

BREEDING HABITS

NEsts.—The breeding habits of R. megalotis are best known. Predominant-
ly terrestrial in habit, the species usually nests on the surface of the ground
under bushes, matted grass, or weeds. The nests are globular in shape with
at least one opening on the lower side. They are constructed of plant fibers
and consist of an inner layer of soft material, such as “down” from cattails
(Bailey, 1931: 165), fine grass, or pappi. Two nests described by Smith (1936:
274) were well-woven structures about 3 inches in diameter. The single open-
ing of each was about one-half inch in diameter and was lined with plant
pappi, the same material that lined the interior of the nest. The cup of the
nest was about 2 inches in diameter. Nests described by Dalquest (1948: 326)
were 3 inches in internal diameter; some of them, presumably made by har-
vest mice, were cuplike with an opening above.

In writing of harvest mice in general Howell (1914: 10) stated that nests
are often placed some distance above ground in vines, bushes, or low trees.
He cited instances of nests situated several feet above ground in clusters of
grain stalks, in old woodpecker holes in fence posts, and on cornstalks. All of
these records pertain to species that are principally terrestrial in habit. The
nesting habits of the scansorial kinds, for example R. mexicanus, R. microdon,
and R. tenuirostris, are unknown.

RepropucTION.—In R. megalotis mating takes place in all months of the
year, but breeding seasons probably are especially pronounced where there
are clear-cut winter and summer periods. In the specimens at hand, preg-
nancies are indicated for each month of the year except February and Novem-
ber. Bailey (1936: 19) reported embryos for almost every month in specimens
from Oregon. Smith (1936: 276) recorded pregnant females in California for
each month except January and March. Bailey (1931: 163-65) noted embryos
in specimens from New Mexico representing the months January, May, June,
September, October, and December. Dalquest (1948: 326) found embryos in
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March and April in harvest mice in Washington. Hall (1946: 500) examined
101 sexually mature females from Nevada, representing the months January
and April through October. The 22 that contained embryos were collected
in the months May through August. No embryos were found in the 23 speci-
mens representing January, April, September, October, and November. These
data suggest that in Nevada breeding is mainly limited to spring and summer
months. In his material from California Smith (loc. cit.) noted 2 peaks in the
incidence of pregnant females, one in April and another of lesser importance
in October, indicating 2 breeding seasons in California. Whether there are
definite breeding seasons in megalotis in central México, where the climate is
moderate the year around, is not known.

The gestation period in megalotis was determined by Svihla (1931: 364) to
be 23 or 24 days. The youngest age at which her captive animals were found
to breed was 4 months and 8 days. The number of embryos, as determined
from published accounts and field records at hand, varies from; 1 to 7; the
average is 4. The young are suckled from 3 pairs of mammae, 1 pair pectoral
and 2 pairs inguinal in position. The young described by Smith (1936) were
born helpless. They began to walk on the tenth day; their eyes were open on
the eleventh day but were not fully functional until the thirteenth day. They
were weaned when 3 weeks old. .

Few data on reproduction in other species in the genus are available. Each
of 2 female specimens of R. montanus reported by Hibbard (1938: 176) con-
tained 5 embryos; one specimen was collected in April, the other in Novem-
ber. An embryo count and a breeding season similar to those for R. megalotis
are suggested. In the series of R. fulvescens from México and Central America
there are evidences of breeding (lactation, embryos, or very young juveniles)
for almost all the months represented by specimens. The material is inade-
quate for determining whether there are breeding periods. A specimen of
fulvescens from El Salvador contained 5 embryos. In one from Veracruz there
were 3 embryos. The number of embryos in R. sumichrasti may be less than
in R. megalotis. In 13 pregnant females of sumichrast: the maximum number
of embryos is 4. Counts of fetuses in 9 females from southern Jalisco follow:
4 (1 specimen), 3 (4 females), and 2 (4 individuals). Pregnant or lactating
females of R. sumichrasti from the highlands of central México were collected
in March, April, and June. There were 3 embryos in a specimen from western
Panamd trapped in September.

There are few data on the species chrysopsis, hirsutus, and creper. A sexu-
ally mature female chrysopsis obtained in Distrito Federal in June contained
4 embryos. Of 2 pregnant females collected on March 16 on the Volcdn de
Toluca, México, one contained 4 young, the other had several small embryos.
A specimen of R. hirsutus trapped in May in southeastern Nayarit contained
4 embryos. A specimen of R. creper trapped in Panamd in September con-
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tained 2 embryos. Another obtained there in November was lactating.

In R. mexicanus breeding apparently takes place in most months of the
year, as in R. megalotis. If there are definite breeding seasons they are not
indicated by the data at hand, which, however, are few and do not cover all
months. Seven females from El Salvador had recently been nursing; those
specimens represent the months November, February, March, and April. Five
nestling juveniles, also from El Salvador, were obtained on December 12, 13,
and 20. Two nursing females from Costa Rica were collected on December 4
and July 4, respectively. A nursing {female from Prusia, Chiapas, was trapped
on April 2; all other specimens from Prusia taken in March and April are
juveniles or subadults. Two specimens of mexicanus from Panamd contained
embryos; there were 3 in one specimen and 2 in the other.

TOPOGRAPHY AND NOMENCLATURE OF THE MOLAR TEETH

The dental nomenclature used here is mainly derived from 2 sources. The
terminology used for the cusps and ridges is that of Wood and Wilson (1936).
The names applied to the enamel grooves and folds are those of Hershkovitz
(1944). His terminology, because of its simplicity and clarity, should become
standard for the molar teeth of cricetine rodents when the primary aim is to
designate the topographic location of the folds. When the intent is to trace
dental homologies of cricetines with other mammals, other terminology may
be desirable. Homologies of the folds are suggested by the position of the fold
with respect to a cusp or ridge; identical names do not necessarily indicate
homologous parts.

Figure 2 is a schematic diagram of the most complex and complete enamel
pattern of the molar teeth of Reithrodontomys. Each species group in the
genus Reithrodontomys has a topographic pattern characteristic of that
group, and some individual species within a group are characterized by pat-
terns peculiar to them. Those characteristics are discussed under appropriate
headings elsewhere in this report. Individual variations in each type of pat-
tern are numerous. The topographical parts of the molar teeth and some
variations observed in them are described in the following pages.

CUSPS AND RIDGES

Anterocone (id).—The anterocone (id) varies in size and shape in each
species. It may be divided into 2 conules or may appear as a single prominent
cone. Internal folds may be present or absent and may be distinct from or
coalesced with the anterior cingulum and anteroloph (id).

Anterior cingulum.—The anterior cingulum of the lower molars is at best
an inconspicuous ridge separated from the metaconid by a small fold; in
M,_g, it may be absent. In M-8 of some species it is a distinct loph, often
equal in prominence to the other lophs of the tooth. It may decrease in height
and width toward the margin of the tooth or its size may be greater at the
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margin than medially. At an advanced stage of wear it disappears as a distinct
structural detail.

Anterolophid.—The anterolophid is distinct on all teeth. It is best de-
veloped in M; and smallest in M; where it often loses its identity at an early
stage of wear. In the species humulis the anterolophid of M, and usually of
M,, extends posteriorly along the labial border of the protoconid and joins
a labial cingulum that may extend to the posterolateral border of the tooth.

Principal cones.—In M1i= individual variations in the relative sizes and
shapes of the principal cusps are similar to those observable in other crice-
tines, such as in the genus Peromyscus. The relative positions of those cusps
differ slightly among individuals; they differ importantly between species.
They are almost opposite in position in some species and are alternate in
location in other forms. In M2 variation in the principal cusps is much
greater. The protocone (id) may exceed all other cusps in size and constitute
as much as one-half the crown area of the tooth. In some species the paracone
is the largest cusp of the M3; in other species it is scarcely larger than the
anterior cingulum. The hypocone is the largest cusp of the posterior half of
M3, It is smaller than the protocone and after slight wear of the tooth is often
continuous with it. The metacone is not a prominent cusp of M3 in the genus
Reithrodontomys. It may be entirely absent or may appear as a relatively low
crest or style on the labial side of the hypocone or posterior cingulum. In a
worn tooth it is usually completely coalesced with the hypocone and posterior
cingulum. It is best developed in the subgenus Aporodon and in R. hirsutus
and R. fulvescens of the subgenus Reithrodontomys. The hypoconid consti-
tutes the bulk of the posterior half of Mj. It usually occupies a more lingual
position than the hypoconid of M;_,. It may even lie on the lingual side of the
tooth, posterior to the metaconid, in the position occupied by the entoconid
in My_,. The entoconid in Mj is a distinct cusp or expanded loph in some
species; in other species it either is absent or appears as a low style which is
visible as a distinct detail only in a young tooth. In all species it merges with
the posterior cingulum and hypoconid at an early stage of wear.

Mesoloph (id), mesostyle (id).—Mesolophs (ids) and mesostyles (ids) are
characteristic structures in the teeth of some species. When most complete,
the mesoloph (id) extends to the labial margin of each molar tooth; there it
terminates as a distinct mesostyle (id). Complete mesolophs usually maintain
their identity until a late stage of wear. In a second group of species the
mesoloph is as high lingually as the other lophs of the tooth. Labially it is a
low, usually barely perceptible ridge. A mesostyle (id) may or may not be
present. In a third group of species these accessory styles and lophs are usually
absent; rarely, a low mesoloph that may or may not extend to the margin of
the tooth may be present, and a mesostyle (id) may be present or absent. In
all species a mesostyle (id) may occur entirely independently of the mesoloph
(id), or, as is usually true where a complete mesoloph (id) is present, it may
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be the terminal vertical ridge of the mesoloph (id). The size of the styles is
inconstant within a species and within the teeth of an individual. Mesostyles
usually persist for much of the lifetime of the tooth.

Enteroloph, enterostyle, ectolophid, ectostylid.—These lophs and styles
occur sporadically in most species of Reithrodontomys; they are usual in
species of Aporodon. When present, they are smaller than the corresponding
lophs and styles on the opposite side of the tooth and usually occur only when
mesolophs (ids) are also present. A loph and a style, one or both, may occur in
one tooth and be absent in others in the row.

Posterior cingulum.—The posterior cingulum is best developed in the
lower molars. In the upper teeth it is small and is usually distinct only in an
unworn tooth; with wear it merges with the metacone. In the lower molars it
normally is a prominent structure of the posterior part of the tooth, main-
taining its identity to a late stage of wear. In Mj its size and shape vary; it
may be developed as a distinct, long process of the hypoconid or it may be
absent. In a worn Mj it is usually continuous with, and indistinguishable
from, the hypoconid and entoconid.

FOLDS

Major fold.—In M5 the major fold is always a deep open valley. With
wear of these teeth it recedes toward the margin and disappears, usually

NAMES OF CUSPS
Upper Molars
1. Anterocone L
a. Anterolingual conule
b. Anterolabial conule

Lower Molars
Anteroconid
a. Anterolabial conulid
b. Anterolingual conulid

2. Anterior cingulum 2. Anterior cingulum
3. Anteroloph 3. Anterolophid
4. Protocone 4. Protoconid
5. Paracone 5. Metaconid
6. Mesoloph 6. Mesolophid
7. Mesostyle 7. Mesostylid
8. Enteroloph 8. Ectolophid
9. Enterostyle ' 9. Ectostylid
10. Hypocone 10. Hypoconid
11. Metacone 11. Entoconid
12. Posterior cingulum 12. Posterior cingulum
NAMES OF FOLDS (ALL MOLARS)
MF. Major AMF. Anteromedian
NF. Minor ASF. Anterosecondary
PF. Primary IF. Internal
1. First ATF. Anterointernal
2. Second 1. First Internal
SF. Secondary 2. Second Internal
1. First

2. Second
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without having ever been separated from the marginal enamel. In M 3it is
much reduced or is absent. In species wherein it is well developed, it may
appear as an enamel island at a late stage of wear.

Minor fold.—The minor fold lies between the protocone (id) and the an-
teroloph (id). In the upper teeth it is well developed only in M. In M? and
M3, at greatest development, it is represented as an inconspicuous crease in

ex1.<—1

F1c. 2. Stylized diagram of a complex enamel pattern of (a) upper and (b) lower molar
teeth of Reithrodontomys. For explanation of symbols see opposite page and text.
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the anterior face of the protocone. In the lower molars it is a prominent fold
in each tooth except in M in some species.

Primary folds.—In M= of all species the primary folds are prominent
folds. Their relative lengths differ in M2. The first primary fold lies between
the paracone, labially, and the anterior cingulum and protocone, lingually,
and in M;_3 between the metaconid and protoconid. The second primary
fold is anterior and lingual to the metacone, and in the lower molars it sepa-
rates the entoconid from the hypoconid; in M3 of some species it is indistinct
or lacking. Each primary fold may be divided by a septum into internal and
external parts. At late stages of wear the internal fold appears as an enamel
island.

Secondary folds.—The secondary folds vary greatly in length and depth,
associated with the length of the mesoloph (id). The first secondary fold lies
between the paracone and mesoloph and in M;_; between the metaconid and
the anterior cingulum. The second secondary fold separates the posterior
cingulum and metacone, and in M,_; it separates the mesolophid and ento-
conid. Secondary folds are well developed only in those species that have
mesolophs (ids). The second secondary fold in M!-3 and the first secondary
fold in M,_; ave always short; often they are absent. Any enamel peninsula
or island formed from a secondary fold is usually short-lived, disappearing
after slight wear. The anterosecondary and anteromedian folds occur only
in M. They are always much shorter than the primary folds. They are well
developed only in those species wherein there are also strong secondary folds.

Internal folds.—Each internal fold has an external counterpart from which
it apparently was derived. In some instances the internal and external parts
are continuous in an unworn tooth. As the tooth wears the 2 become separate,
the internal part forming an enamel island and the external part becoming
an enamel peninsula. In other individuals the 2 are separated by enamel, and
they are discrete in the unworn as well as in the worn tooth. The internal
folds and their external counterparts are as follows: The anterointernal fold
of M! apparently is derived from the anteromedian fold in some individuals
and from the minor fold in others; in M, it apparently is derived from the
anteromedian or the first secondary fold. The first and second internal folds
are internal parts, respectively, of the first and second primary folds. The
anterointernal fold will usually disappear at an early stage of wear. The first
and second internal folds, on the other hand, usually remain for most of the
life of the tooth.

LIST OF SPECIES AND SUBSPECIES OF REITHRODONTOMYS
SUBGENUS REITHRODONTOMYS

megalotis group: Reithrodontomys humulis virginianus
Howell
Reithrodontomys simplicidens Brown Reithrodontomys humulis humulis

Reithrodontomys pratincola Hibbard Audubon and Bachman
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Reithrodontomys humulis merriami Allen

Reithrodontomys burti Benson

Reithrodontomys montanus albescens
Cary

Reithrodontomys montanus montanus
Baird

Reithrodontomys montanus griseus -Bailey

Reithrodontomys megalotis pectoralis
Hanson

Reithrodontomys megalotis dychei Allen

Reithrodontomys megalotis caryi Howell

Reithrodontomys megalotis aztecus Allen

Reithrodontomys megalotis megalotis
Baird

Reithrodontomys megalotis saluratus
Allen and Chapman

Reithrodontomys megalotis alticolus
Merriam

Reithrodontomys megalotis arizonensis
Allen

Reithrodontomys megalotis zacatecae
Merriam

Reithrodontomys megalotis amoles Howell

Reithrodontomys megalotis ravus
Goldman

Reithrodontomys megalotis longicaudus
Baird

Reithrodontomys megalotis distichlis
von Bloeker

Reithrodontomys megalotis limicola
von Bloeker

Reithrodontomys megalotis catalinae
Elliot

Reithrodontomys megalotis peninsulae
Elliot

Reithrodontomys raviventris raviventris
Dixon

Reithrodontomys raviventris halicoetes
Dixon

Reithrodontomys sumichvasti sumichrasti
de Saussure

Reithrodontomys sumichrasti nerterus
Merriam

Reithrodontomys sumichrasti luteolus
Howell

Reithrodontomys sumichrasti dorsalis
Merriam

Reithrodontomys sumichrasti modestus
Thomas

Reithrodontomys sumichrasti australis
Allen

Reithrodontomys sumichrasti vulcanius
Bangs

Reithrodontomys chrysopsis chrysopsis
Merriam

Reithrodontomys chrysopsis perotensis
Merriam

fulvescens group:

Reithrodontomys fulvescens fulvescens
Allen

Reithrodontomys fulvescens canus Benson

Reithrodontomys fulvescens griseoflavus
Merriam

Reithrodontomys fulvescens toltecus
Merriam

Reithrodontomys fulvescens aurantius
Allen

Reithrodontomys fulvescens intermedius
Allen

Reithrodontomys fulvescens tropicalis
Davis

Reithrodontomys fulvescens difficilis
Merriam

Reithrodontomys fulvescens tenuis Allen

Reithrodontomys julvescens nelsoni
Howell

Reithrodontomys fulvescens mustelinus
Howell

Reithrodontomys fulvescens infernatis
Hooper

Reithrodontomys fulvescens helvolus
Merriam

Reithrodontomys fulvescens amoenus
Elliot

Reithrodontomys fulvescens chiapensis
Howell

Reithrodontomys hirsutus Merriam

SUBGENUS APORODON

mexicanus group:

Reithrodontomys gracilis gracilis
Allen and Chapman

Reithrodontomys gracilis anthonyi
Goodwin

Reithrodontomys gracilis pacificus
Goodwin
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Reithrodontomys gracilis harrisi Goodwin

Reithrodontomys darienensis Pearson

Reithrodontomys mexicanus mexicanus
de Saussure

Reithrodontomys mexicanus scansor
Hooper

Reithrodontomys mexicanus howelli
Goodwin

Reithrodontomys mexicanus orinus
Hooper

Reithrodontomys mexicanus ocote-
pequensis Goodwin

Reithrodontomys mexicanus lucifrons
Howell

Reithrodontomys mexicanus cherriei
Allen

Reithrodontomys mexicanus
potrerograndei Goodwin

Reithrodontomys mexicanus garichensis
Enders and Pearson

HOOPER

Reithrodontomys mexicanus milleri
Allen

Reithrodontomys mexicanus eremicus
Hershkovitz

Reithrodontomys mexicanus séderstrémi
Thomas

Reithrodontomys brevirostris Goodwin

tenuirostris group:

Reithrodontomys microdon wagneri
Hooper

Reithrodontomys microdon albilabris
Merriam

Reithrodontomys microdon microdon
Merriam

Reithrodontomys tenuirostris Merriam

Reithrodontomys rodriguezi Goodwin

Reithrodontomys creper Bangs

KEY TO THE SPECIES OF REITHRODONTOMYS

I. GEOGRAPHIC RANGE IN THE UNITED STATES

1 In M3 first primary fold as long as or longer than the second primary fold; each
usually extends more than halfway across the tooth (Figs. 4c, 24b); major fold
clearly visible; worn occlusal surface of left tooth E-shaped (Figs. 7a, 24b). In M,
major fold as long as or longer than first primary fold; each usually extends more
than halfway across the tooth (Figs. 5¢c, 24bb); worn occlusal surface of left tooth

S-shaped (Figs. 8a, 24bb)

R. fulvescens, p. 90

%
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Fic. 3. (a) A distinct labial ridge with cusplets on M, _, as seen in R. humulis. (b) A faint

labial ridge on M, _, as seen in R. burti.
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In M3 first primary fold distinctly shorter than the second primary fold; it does not
extend halfway across the tooth (Figs. 4a, b; 24a); major fold indistinct (a small in-
dentation on the lingual side of the tooth) or completely absent; worn occlusal sur-
face of left M3 C-shaped (Figs. 7b, 24a). In M, major fold shorter than first primary
fold, usually not extending halfway across the tooth (Figs. 5a, b; 24aa); worn occlusal
pattern of left tooth C-shaped (Figs. 8b, 24aa) .............................. 2
A distinct labial shelf or ridge, often with distinct cusplets, on M, _, (Figs. 3a, 5a).
In M1 and especially in M2, major fold and second primary fold tend to coalesce on
the longitudinal mid-line of the tooth, isolating the anterior cusps (protocone and
paracone) from the posterior cusps (hypocone and metacone) (Fig. 4a). Range south-
eastern United States .. ..............cooiieiiiiineaiiaiian.. R. humulis, p. 217
No distinct labial ridge on M, _, (Fig. 5b). In M1-2 major fold and second primary
folds meet but do not coalesce on the mid-line; instead, they form a loph or com-
missure that extends from the hypocone to the paracone; the protocone and para-
cone thus are connected by a loph with the hypocone and metacone (Fig. 4b). Range
outside of the southeastern United States ................................... 3
Brain case narrow (maximum breadth 9.6 mm. in specimens examined). Rostrum
short and broad. Tail shorter than head and body. Range Great Plains and south-
western United States ............. .. ... .. ... i R. montanus, p. 34
Breadth of brain case of adults usually over 9.5 mm. Rostrum longer and narrower.
Tail length about equal to, or longer than, head and body length.............. 4
Fur of upper parts long, dense, and heavily pigmented. Ears blackish. Habitat salt
marshes bordering San Francisco Bay, California............ R. raviventris, p. 220
Fur of upper parts shorter and less dense. Color of upper parts varying from pale
buff to reddish brown. Ears buffy or fuscous; when fuscous, the inferior inner and
superior outer parts of the ear are darker than the rest of the ear. Habitat excludes
salt marshes bordering San Francisco Bay.................... R. megalotis, p. 43

II. GEOGRAPHIC RANGE IN MEXICO

Second primary fold well developed in M, (often appearing as an oval internal
fold); M, essentially a smaller replica of M, (Figs. 5d, 24cc). Mesolophs and meso-
styles in M1-2 and usually in all other molar teeth (Figs. 4d, 5d). Zygomatic plate
scarcely or not at all broader than mesopterygoid fossa (sometimes distinctly
broader than fossa in gracilis). Mesopterygoid fossa approximately as broad as either
pterygoid fossa (sometimes markedly narrower than pterygoid fossa in gracilis).
Range eastern and southern México .................... ... ... .2
Zygomata weak, particularly anteriorly. Brain case deep and broad; its breadth
scarcely less than zygomatic breadth (Fig. 6a). Breadth of zygomatic plate less than
1.5 mm. Rostrum long and narrow (Fig. 6a). Ear length, as measured from notch on
fresh specimen, scarcely less than length of hind foot. Habitat moist forests, gen-
erally above 8500 feet in central and southern México........ R. microdon, p. 168
Zygomata strong, usually 0.5-1.0 mm. broader than brain case (Fig. 6b). Breadth of
zygomatic plate of adults 1.4 mm. or more. Rostrum relatively broad and short
(Fig. 6b). Ear length usually 3 or 4 mm. less than length of hind foot. Habitat dry to
moist situations below 8500 feet.................. ... .. ... 3
Skull length usually less than 22.0 mm.; if more than 22.0 mm., then length of
incisive foramina less than 4.0 mm. Frontals flat and broad interorbitally. Upper
surface of hind feet whitish or dusky. Habitat tropical lowlands of southern México

R. gracilis, p. 129
Skull length of adults usually more than 22.0 mm.; if less, then length of incisive
foramina more than 4.0 mm. Frontals strongly constricted and not markedly flat




26

41

EMMET T. HOOPER

and broad interorbitally. Upper surface of hind feet dusky. Habitat mountains and
valleys at elevations above 1000 feet........................ R. mexicanus, p. 138
Second primary fold indistinct or absent in M3, the tooth different in form from
M, (Figs. 5a—c, 24aa, bb). No mesolophids in M, ,. Mesolophs and mesostyles pres-
ent or absent in M1-3 (Fig. 4a—c); when present, the mesolophs are usually unequal
in length on the several teeth and usually do not extend to the labial border of the
tooth. Zygomatic plate broader than mesopterygoid fossa. Greatest breadth of
mesopterygoid fossa usually 14 to 34 that of either pterygoid fossa. Range not con-
fined to eastern and southern México .................. ... ... ... ... ... ... 4
In M3 first primary fold as long as or longer than second primary fold; each extends
more than halfway across the tooth (Figs. 4c, 24b); major fold well developed, some-

F1c. 4. Occlusal views of right upper molar rows of 4 species of Reithrodontomys:
(a) humulis, (b) megalotis, (c) fulvescens, (d) tenuirostris. For names of folds and cusps see
Tigure 2.

54)

times continuous with first primary fold; worn occlusal surface of left tooth
E-shaped (Figs. 7a, 24b). In M, major fold at least as long as the first primary fold
(Figs. 5c, 240D); worn occlusal surface of enamel of left tooth S-shaped (Figs. 8a, 24bb)
.................................................................... . 5
Zygomatic breadth more than 11.9 mm. Interorbital breadth more than 3.4 mm.
Supraorbital border sharp-angled or beaded. Tail scarcely or not at all paler ven-
trally than dorsally. Duskiness of tarsi extending to the upper surfaces of the
hind feet ... ... . .. . . .. R. hirsutus, p. 123
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Zygomatic breadth less than 11.9 mm. Interorbital breadth less than 3.4 mm.
Supraorbital border comparatively smooth, perhaps elevated but not ridged or
beaded. Tail paler ventrally than dorsally, usually sharply bicolor. Upper surface
of hind feet whitish or buffy, not dusky...................... R. fulvescens, p. 90
In MS3 first primary fold shorter than second primary fold (Figs. 4a, b; 24a); major
fold indistinct, at best a broad, shallow indentation on the lingual face of the tooth;
worn occlusal surface of left tooth C-shaped (Figs. 70, 24a). In M, major fold shorter
than first primary fold (Figs. 5a, b; 24aa); worn occlusal surface of left tooth
C-shaped (Figs. 8b, 24bb) ......... ... .. ... ... ... . ... .. ..ol 6
Breadth of brain case more than 10.7 mm. Tail length more than 90 mm........ 7
No buffy hairs anywhere on inner surfaces of ears. Ears 17-19 mm. in length, meas-
ured from notch to tip on fresh specimen. Mesolophs in M1 or M2, or both, usually

F16. 5. Occlusal views of left lower molar rows of 4 species of Reithrodontomys: (a) humu-
lis, (b) megalotis, (c) fulvescens, (d) tenuirostris. For names of folds and cusps see Figure 2.

7;

unequal in length and not always reaching the labial margin of the tooth. Rostrum
long and narrow. Interorbital area strongly constricted, hourglass-shaped (Fig. 9b).
A distinct zygomatic notch (Fig. 9b). Habitat above 9000 feet in highlands of cen-
tral México ........ ... ... .. R. chrysopsis, p. 83
At least a few buffy hairs on inner surfaces of ears. (Note: a microscope sometimes
required.) Ears less than 18 mm. in length, measured when fresh. Mesolophs usually
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absent in all molar teeth, sometimes present in M1-2, Rostrum and interorbital
area broader and zygomatic notch slight (Fig. 9a). Habitat at elevations below 9000
feet in central and southern México........................ R. sumichrasti, p. 65

Fic. 6. (a) Long narrow rostrum, weak zygomatic arches, and broad brain case (its breadth
scarcely less than zygomatic breadth), as seen in R. microdon. (b) Shorter and broader ros-
trum, strong zygomatic arches, and broader brain case as seen in R. mexicanus.

-
Pl N

.-.-'
! Pl T NN

F16.7. Occlusal pattern of left M3: (a) E-shaped, (b) C-shaped, and (c) complex, similar

to the pattern of M2.
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Breadth of brain case less than 10.7 mm. Tail length less than 100 mm., usually

less than 85 mm. ... ... ... .. L 8
Tail shorter than head and body .................. ... .. ... ... ... ... .. 9
Tail length less than 95 per cent of head and body length. Total length of adults
less than 140 mm. Breadth of brain case usually less than 9.8 mm. .............. 10

."0

¥
-

'--)-g_

Fic.8. Occlusal pattern of left M,: (a) S-shaped, (b) C-shaped, and (c) complex, similar to
the pattern of M,,

10(9)

10

A faint labial ridge on M1-2 (Fig. 3b). Tarsi entirely whitish or with only a thin
longitudinal line of dusky. Preauricular and postauricular areas and head bright
buffy. Habitat on coastal plain in Sonora........................ R. burti, p. 40
No labial shelf on M, _, (Fig. 5b). Tarsi extensively dusky, the dusky part scarcely
or not at all smaller than the whitish part. Head and preauricular and postauricular
areas grayish buff. Habitat outside of coastal plain in Sonora. .. .R. montanus, p. 34

F16.9. (a) A moderately broad interorbital area and rostrum and a slight zygomatic notch
(sumichrasti). (b) A long narrow rostrum, strongly constricted interorbital area, and distinct
zygomatic notch (chrysopsis). (c) A shorter rostrum, moderately constricted interorbital area,
and anteroposteriorly deep zygomatic notch (megalotis).
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Tail length over 90 per cent of head and body length. Total length of adults more
than 130 mm. Breadth of brain case more than 9.6 mm......... R. megalotis, p. 43
Tail longer than head and body .......... ... .. ... ... .. ... ... ... ... ... 11
Zygomatic notch anteroposteriorly shallow, the keel of the zygomatic plate scarcely
visible when the skull is viewed from directly above (Fig. 9a). Breadth of mesop-
terygoid fossa more than 1.0 mm. and about equal to expanse of palate between
posterior palatine foramina (Fig. 10a). Tail length over 75 mm., usually greater
than 85 mm. ........... ... ... ... .......... e R. sumichrasti, p. 65
A distinct zygomatic notch, the keel of the zygomatic plate clearly visible when
viewed from directly above (Fig. 9c). Breadth of mesopterygoid fossa less than 1.3
mm. and narrower than the distance between posterior palatine foramina (Fig. 10D).
‘Tail length usually less than 85 mm....... ... ... ... ... ... R. megalotis, p. 43

a

F16.10. (a) A moderately broad mesopterygoid fossa, its breadth about equal to breadth
of palate between posterior palatine foramina. (b) A narrow pterygoid fossa, its breadth less
than breadth of palate between posterior palatine foramina.

2(1)

o

III. GEOGRAPHIC RANGE IN CENTRAL AND SOUTH AMERICA
Second primary fold indistinct or absent in My, the tooth different in form from M,
(Figs. ba—c; 24aa, bb). No mesolophids in M,_,. Mesolophs and mesostyles rarely
present in M1-3; when present the mesolophs are usually unequal in length on the

‘several teeth and do not attain the labial border of the tooth (Fig. 4a—c). Zygomatic

plate broader than mesopterygoid fossa. Mesopterygoid fossa narrower than either
pterygoid fossa ....... ... 2
In M3 first primary fold as long as or longer than second primary fold; each extends
more than halfway across the tooth (Figs. 4c, 24b); major fold well developed,
sometimes confluent with first primary fold; worn occlusal surface of left tooth
E-shaped (Figs. 7a, 240). In M,, major fold at least as long as first primary fold
(Figs. 5¢, 24bb); worn occlusal surface of left tooth S-shaped (Figs. 8a, 2400). .. ...

R. fulvescens, p. 90
In M3 first primary fold shorter than second primary fold (Figs. 4a, b; 24a); major
fold indistinct, at best a broad, shallow indentation on the lingual face of the tooth;
worn occlusal surface of left tooth C-shaped (Figs. 70, 24a). In Mg major fold
shorter than first primary fold (Figs. 5a, b; 24aa); worn occlusal surface of left tooth
C-shaped (Fig. 8D) ....... ... ... ... ... ... .. ........... R. sumichrasti, p. 65
Second primary fold well developed in M,, usually appearing as the posterior one
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of 2 internal folds (Figs. 8¢, 24cc); M essentially a smaller replica of M,, (Fig. 5d).
Mesolophs and mesostyles in M1-2 and usually in all other molar teeth (Fig. 4d).
Zygomatic plate scarcely or not at all broader than mestopterygoid fossa. Mesoptery-

goid fossa about as broad as either pterygoid fossa .................. ... ... .. 3
3(1")  Length of hind foot 22-26 mm. Length of molar row 3945 mm............ ..., 4
4(3) Interorbital breadth more than 4.0 mm. Length of rostrum more than 9.0 mm.
Habitat above 7500 feet in mountains of Costa Rica and Panamd. . R. creper, p. 175
4 Interorbital breadth less than 4.1 mm. Length of rostrum less than 9.2 mm. Habitat
above 8000 feet in mountains of Guatemala................ R. tenuirostris, p. 171
3 Length of hind foot less than 22 mm. Length of molar row less than 3.9 mm..... 5
5(3") Skull length more than 24.0 mm. . ................. .. ... ... ... 6

6(5) Breadth of zygomatic plate less than 1.5 mm. Zygomatic breadth less than 12.0 mm.
and about equal to breadth of brain case. Depth of brain case more than 9.2 mm.
R. rodriguezi, p. 174

6’ Breadth of zygomatic plate 1.5 mm. or greater. Zygomatic breadth more than 12.0
mm. and about 0.5-1.0 mm. greater than breadth of brain case. Depth of brain
case less than 9.3 mum... ... ... ... ... .0 R. mexicanus, p. 138
5 Skull length less than 24.0 mm. ....... ... ... ... ... ... ... 7

7(5") Brain case highly inflated. Zygomatic breadth scarcely greater than breadth of brain
case. Rostrum long and narrow (Fig. 6a). Habitat above 8500 feet in the mountains

of Guatemala ........... .. ... .. ... R. microdon, p. 168

7 Brain case moderate. Zygomatic breadth about 0.5-1.0 mm. greater than breadth of
brain case; rostrum broader (Fig. 6b). Habitat not restricted to mountains of
Guatemala ............. . 8

8(77) Length of rostrum less than 7.0 mm. Length of incisive foramen less than 4.0 mm. 9
9(8) Upper surfaces of hind feet dusky. Habitat lowlands of eastern Panama...........
R. darienensis, p. 137

9 Upper surfaces of hind feet whitish or dusky. Habitat north of Panamd .........
R. gracilis, p. 129

8 Length of rostrum more than 7.0 mm. Length of incisive foramen more than
B9 MM ... 10

10(8")  Length of molar row less than 3.2 mm. .......... ... ... ... ... .. .. ... ... 11

11(10) Depth of brain case less than 8.6 mm. Dorsal surface of skull comparatively flat. .12
12(11)  Upper surfaces of hind feet dusky. Fur of upper parts long and dusky. Tail length
greater than 100 mm. and about 150 per cent of lengt‘h of head and body. Breadth
of zygomatic plate of adults less than 1.5 mm. Habitat humid highlands of Costa
RiCA ..o R. brevirostris, p. 163
12 Upper surfaces of hind feet whitish or lightly dusky. Fur of upper parts bright red-
dish buff and moderately short. Tail length usually less than 105 mm. and less than
140 per cent of length of head and body. Breadth of zygomatic plate more than 1.5

mm. Habitat tropical lowlands. ............................... R. gracilis, p. 129

19 Depth of brain case more than 8.4 mm. Dorsal surface of skull convex.............
R. mexicanus, p. 138

10 Length of molar row more than 3.2 mm. ..... ... ... ... ... ... .. ... ..., 13
13(10) Length of skull less than 22.5 mm. Depth of skull less than 8.5 mm. Tail length
usually less than 105 mm. Habitat tropical lowlands............ R. gracilis, p. 129

13 Length of skull of adults more than 22.0 mm. Depth of brain case more than 8.3

mm. Tail length of adults rarely less than 100 mm. Habitat above 3000 feet. ... ..
R. mexicanus, p. 138
GENUS REITHRODONTOMYS GIGLIOLI
Mus Linnaeus, Audubon and Bachman, 1841: 97; 1842: 306; 1849: 103, and 1851: 103
(humilis, carolinensis, Lecontii); Schinz, 1845: 176 (Lecontii, humilis).
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Reithrodon Waterhouse, LeConte, 1853: 410, 413 (Mus Lecontei Bachman — Reithrodon
Lecontei); Baird, 1857: 447 (N. Amer. forms different from S. Amer. forms); de Saus-
sure, 1860: 109 (R. mexicanus); 1861: 3 (R. sumichrasti); Tomes, 1861: 284 (R. longi-
cauda in Guatemala); Lilljeborg, 1866: 16 (N. Amer. species should form a distinct
group).

Reithrodontomys Giglioli, 1874: 326 (original description, no species mentioned); Merriam,
1892: 26 (antedates Ochetodon Coues); Allen, 1893: 79 (first use with species); Miller
and Rehn, 1901: 95 (Mus lecontii Audubon and Bachman [= R. humulis Audubon
and Bachman] selected as type of genus); Osgood, 1907: 50 (Hesperomys cherriei Allen
= Reithrodontomys cherriei); Howell, 1914: 13 (Reithrodon megalotis Baird desig-
nated as type to replace Mus lecontii Audubon and Bachman, designated by Miller
and Rehn in violation of opinion 46 of Int. Comm. Zool. Nomen.).

Ochetodon Coues, 1874: 184* (original description, separating N. Amef. species—from Cali-
fornia south to Guatemala—from S. Amer. Reithrodon Waterhouse); Merriam, 1892:
26 (antedated by Reithrodontomys Giglioli); Winge, 1924: 13 (not distinct from
Rhithrodon Waterhouse).

Hesperomys Waterhouse, Allen 1891a: 211 (description of Reithrodontomys cherrii as
Hesperomys (Vesperimus) cherrii); Winge, 1924: 135 (includes N. Amer. species of
Rhithrodon Waterhouse).

Rhithrodontomys Giglioli, Elliot, 1901: 494, and subsequent publ. (nec Reithrodontomys);
Winge, 1924: 127, 135 (identical with Hesperomys Waterhouse).

Aporodon Howell, 1914: 13, 63 (original description, as a subgenus of Reithrodontomys);
Winge, 1924: 127 (should be included with Calomys Waterhouse).

Reithrodon Waterhouse, Winge, 1924: 135 (N. Amer. species should be placed in Hesperomys
Waterhouse).

Characters of the genus are given by Howell (1914: 13-14) and Ellerman (1941: 378) and
are not repeated here. Subgeneric characters are presented under the subgenera.

SUBGENUS REITHRODONTOMYS GIGLIOLI
TyPE.—Reithrodon megalotis Baird, Howell, 1914: 13.

Subgeneric Characters

ExTerNAL.—There are no external characters entirely peculiar to the sub-
genus. Size of body and skull varies from the smallest to among the largest in
the genus (range in length of hind foot about 14-22 mm.). Coloration and
characteristics of the pelage vary; some forms have long, soft fur and are
deeply pigmented dorsally and ventrally; others have pale, rather hispid
pelage. Tail also varies in length and coloration; bicolor and clothed with long
hairs which tend to obscure the scales in most species. Forefeet and hind feet
typically white or pale buffy dorsally; sometimes dusky in chrysopsis and
sumichrasti. Ears monocolored or varicolored, varying from the smallest to
the largest in the genus.

*Both Reithrodontomys Giglioli and Ochetodon Coues date from 1874. The date of pub-
lication of Coues’ description apparently is 15 December 1874, when, according to the title
page of the 1874 volume of the Procecdings, pages 153-200 were mailed. Mr. J. A. G. Rehn
assures me (in litt.) that the information on the title page may be considered reliable.
Giglioli’s description appeared earlier, probably early in July. In the parts of the Bollettino
that contained the description there is a printed reference to 15 June 1874, which precludes
publication earlier than that date. Those parts of the Bollettino are recorded in the files of

the Royal Geographical Society, London, as having been received 16 July 1874 (fide G. R.
Crowe, librarian of the Society, in litt. dated 1 January 1949).
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CraNIAL.—Outstanding cranial characters are seen in anterior—posterior
proportions of the skull and in zygomasseteric structures. Forepart of skull
(anterior to interorbital constriction) about equal in length to rear part.
Brain case moderately inflated, extending laterally slightly beyond antero-
lateral limits of zygomatic arches. Zygomatic notch present. Incisive foramina
usually relatively long—longer than hard palate. Zygomatic plate much
broader than mesopterygoid fossa, except in hirsutus. Mesopterygoid fossa
narrow, its width about equal to crown length of M2. Pterygoid fossae large,
each usually well over twice as broad as mesopterygoid fossa, except in
hirsutus. Hamuli of pterygoids only slightly inflated and scarcely or not at
all reflexed laterad. Angular process of mandible strongly inflected mediad
and then dorsad, forming a broad deep fossa. Zygomasseteric musculature
distinct from that in dporodon (Rinker and Hooper, 1950).

DenTAL—Outstanding diagnostic characters are in M3 (Figs. 4, 5, 16).
Cusps of all molar teeth alternate in position in all species but humulis, in
which they are usually opposite. Primary and secondary folds of M*-2 usually
retain their connection with the marginal enamel throughout life of tooth;
separated early as internal folds in M, ,. Anterior cingulum of M! indistinct
or absent. Mesoloph (id) and mesostyle (id) present or absent in M!-%; absent
in M;_, and M £ (sometimes present in hirsutus). Enterolophs and ectolophids
absent on all teeth. Posterior cingulum absent or but slightly developed on
upper molars; present on lowers. Enterostyles and ectostylids present or ab-
sent in M1-2; absent in M. M2 distinctive; pattern of 2 types, one peculiar
to fulvescens and hirsutus, the other characteristic of other species in the
subgenus.

M3 in fulvescens and hirsutus: Oval and of medium size for the genus, its
crown length about equal to one-half that of M2; hypocone large and distinct
from protocone throughout life of tooth; paracone large, about size of proto-
cone; metacone usually present but separate from hypocone only in unworn
tooth, thereafter appearing as a large posterior cingulum; minor fold indis-
tinct or absent, as on M?; major fold present, but relatively shorter than in
M2 and retained to a late stage of wear of the tooth; first and second primary
folds, the only labial folds of the tooth, of approximately equal length and
depth. With wear each fold may retain its connection with the marginal
enamel or be separated as one of the 2 enamel islands. M, similar in occlusal
pattern to M,; protoconid and hypoconid of about equal size; metaconid
smaller than either; entoconid low-crowned and coalescing with the hypo-
conid to form a continuous, sinuous loph from the protoconid to the hypo-
conid; no posterior cingulum; major fold deep and long, extending to the
entoconid, and maintaining its identity for the life of the tooth; minor fold
short and shallow; first primary fold deep, slightly shorter than the major
fold, and remaining as an external fold or an internal island to a late stage
of wear; no other folds present.
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M2 in all other species of the subgenus small and oval, the crown length
usually less than one-half that of M2 . In M2 hypocone well developed, scarce-
ly smaller than protocone and fusing with protocone at an early stage of
wear; paracone small—about size of hypocone; metacone and posterior
cingulum absent; lingual folds (major and minor) at best indistinct and dis-
appearing early in the life of the tooth; 2 folds present on the labial side of
the tooth, namely the first and second primaries; first primary fold shallow
and short, about one-half the depth and length of the second primary; second
primary fold deep and long—longer than radius of the tooth—and retained
with wear as the one central enamel island of the tooth. Mj: Protoconid,
metaconid, and hypoconid of about equal size; entoconid absent, or present
as an inconspicuous style on the flank of the hypoconid; posterior cingulum
absent; labial folds (major and minor) absent, or shallow and short, becoming
indistinct at an early stage of wear; first primary fold deep and long—the only
lingual fold and the only principal fold of the tooth—and retained as an
enamel island in late stages of wear.

Reithrodontomys montanus Baird
(Maps 1, 12; Pls. II, III)

Mice of the species R. montanus have been known since 1855 when the
species was first described, but the status and relationships of the species re-
mained obscure for about eighty years. The nomenclatural history is given in
detail by Benson (1935). Only bare essentials need be recounted here. Baird
(1855: 335) based his description of montanus on one specimen collected
somewhere between Missouri and the Pacific Coast; he stated that it came
from the Rocky Mountains at latitude 38 degrees. Later (1857: 186) he gave
the latitude as 39 degrees. Allen (1895a: 123) determined the type locality to
be the upper part of the San Luis Valley, Saguache County, Colorado. In the
period 1857 to 1935 montanus received varied treatment. Some authors
doubted its validity as a full species (e.g. Coues, 1874, 1877). Most authors
endorsed it as a tenable kind (e.g. Allen, 1893, 1895a; Howell, 1914) but did
not correctly associate the characters of the type specimen with those of com-
paratively well-known populations. In 1935 Benson clarified the situation.
After studying the specimens that are essential for assessing the status of
montanus, he concluded that montanus is specifically distinct from megalotis
and is conspecific with albescens and griseus. Howell (1935) and other authors
have accepted Benson’s conclusions. Some (e.g. Hibbard, 1938, 1944, and Hill
and Hibbard, 1943) continued to regard montanus as specifically distinct
from albescens and griseus. Hill and Hibbard (1943) thought that montanus
is possibly the nominal form of the megalotis group of forms.

I concur with Benson. The type specimens of montanus, albescens, and
griseus are examples of the same species. R. montanus is the oldest valid name
and, therefore, it is the name for that species. The type of R. megalotis is
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specifically distinct from each of the aforementioned types. It is an example
of the species long known under the name megalotis. Thus name and popu-
lations are correctly aligned.

There is no good reason known to me to doubt the type locality of
montanus, as determined by Allen (1895a: 123). The fact that no other speci-
mens have been collected in San Luis Valley, although several experienced
collectors have sought them. especially, cannot be taken as proof that the
species is absent there. The species apparently is rare throughout the inter-
montane region (the region ranged by the subspecies montanus); it is an oc-
casion of note when a specimen of the species is collected there. Accordingly,
it is not surprising that topotypes of montanus have not been forthcoming.

Three geographic races of R. montanus are currently recognized. They are
defined principally on characters of coloration.

DistriBuTiON.—Great Plains and intermontane valleys and plateaus from
South Dakota south over most of Nebraska, Kansas, Oklahoma, Texas, New
Mexico, and at least the eastern half of Colorado to northern Durango,
México. Much of the known range lies at an elevation of 2000 to 4000 feet,
but the species inhabits areas 3000 to 4000 feet higher in the Rocky Moun-
tains and descends to an altitude of about 1000 feet in eastern Kansas, Okla-
homa, and Texas. San Luis Valley, Colorado, about 7500 feet in elevation, is
the highest record of occurrence to my knowledge.

HasrraT.—Published accounts and habitat notes at hand indicate that
R. montanus occurs predominantly on uplands where the vegetative cover
is sparse, consisting largely of short grass and other low-growing plants, and
where the substrate is well drained and often sandy. R. megalotis also occurs
in the region inhabited by R. montanus. It is found principally in denser
cover and in more moist situations, such as in growths of tall grass and weeds,
in stream-side thickets and fence rows, on bottom lands around bogs, and at
the edges of forests.

Comprarisons.—The species needs detailed comparison with burti, mega-
lotis, and humulis. Other species are quite different. All species of Aporodon
are distinguished from it by the characters of the subgenus. R. sumichrasti
and R. chrysopsis are much larger and are distinct in many other features of
skin and skull. R. fulvescens has a much longer tail and different third molars,
both upper and lower. R. burti has paler tarsi, larger ears, and a larger zygo-
matic notch; the 2 species are compared in detail in the accounts of burti.
R. humulis is distinguishable from R. montanus in characters as follows:
More deeply pigmented upper parts, the colors dark browns and grays;
blackish, monocolor ears, no brightly colored preauricular tuft or postauric-
ular spot; longer brain case (best seen in postorbital area); broader mesop-
terygoid fossa; narrower zygomatic notch. The lower molars are particularly
diagnostic. In humulis the labial part of M;_, consists of a distinct and usually
broad ridge or shelf that extends continuously from the hypoconid to the
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Mar 1. Distribution of Reithrodontomys montanus montanus and Reithrodontomys
burti in México, as determined from specimens examined.

anteroconid (Figs. 3a, 5a). Conulids arise from the shelf or ridge. The largest
of these usually lies lateral to, and is basally a part of, the protoconid. Such
ridges, shelves, and distinct conulids are at best indistinct in montanus; in
most specimens they are absent.

R. montanus and R. megalotis are not easily distinguished, particularly on
the Great Plains where some characters of megalotis parallel those of
montanus. In that region the 2 species are similar in size, coloration, and in
most cranial proportions. In megalotis, however, the tail usually is relatively
longer and the ear larger; the brain case broader (over 9.6 mm. in most speci-
mens examined from the region); rostrum longer and relatively narrower,
the nasolachrymal capsule usually relatively smaller; and the molar teeth are
slightly different. In montanus the cusps are shorter, and the enamel folds
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tend to be distinctive. Described herewith are characteristics of those folds in
M1-2, where they are best seen. The principal folds on the labial side of each
of those teeth (first and second primary folds) are broad and long, making the
primary cusps appear farther apart than in megalotis. The mesial parts of
those folds lie approximately on the longitudinal mid-line of the tooth. The
lateral parts between anterocone and paracone and between paracone and
metacone tend to be U-shaped (in lateral profile), exposing a broad, flat ex-
panse of enamel between those cones. The principal lingual fold (major fold)
also is broad and U-shaped at its base. In megalotis the labial folds are narrow
and their floors tend to be V-shaped. Their mesial parts usually extend diag-
onally, rather than anteroposteriad. The principal lingual fold also is narrow
and V-shaped.

REeLATIONSHIPS.—R. montanus is one of the generalized species of the genus.
It is small and short tailed. The bony parts of the skull show no marked spe-
cializations and its teeth are simple in pattern. It apparently is adjusted to
semiarid conditions, and, if present knowledge of its ecological and geo-
graphic distribution is sufficiently complete to make the induction reliable,
its range of environmental tolerance is narrow compared with that of mega-
lotis, for example.

Its affinities are with megalotis and humulis, and burti is probably an im-
mediate offshoot from it or from montanus-like stock. It resembles megalotis
in many external and cranial features. Although some of the similarities,
particularly those of coloration and size, may be parallel responses to similar
environments, many other details make it reasonably clear that the 2 species
are closely related. Affinities with humulis appear to be somewhat more dis-
tant but still closer than with other species of the genus except megalotis and
burti. The short-crowned molar teeth with their broad, U-shaped primary
folds, a tendency toward dome-shaped cusps, and a trace of a labial ridge on
M, , point toward a relationship with humulis. These characteristics have
their maximum development in humulis. They are less well expressed in
montanus and burti. They are not seen in other species of the genus.

Reithrodontomys montanus montanus Baird

Reithrodontomys montanus Baird, 1855: 335; 1857: 449.

Ochetodon montanus, Coues, 1874: 186; 1877: 130.

Reithrodontomys montanus, Allen, 1893: 80; 1895a: 123; Howell, 1914: 24; 1935: 143.
Reithrodontomys albescens griseus, Howell, 1914: 24 (part); Bailey, 1931: 165 (part).
Reithrodontomys montanus montanus, Benson, 1935: 139.

Reithrodontomys montanus griseus, Benson, 1939: 147.

Type.—Skull and mounted skin; U. S. Nat. Mus. No. 5. Colorado, Sa-
guache County, upper end of San Luis Valley; collected in 1853 by F. Kreutz-
feldt.

DistriBuTION.—Intermontane plains and valleys of southern Colorado,
western New Mexico, trans-Pecos Texas, and northwestern México. Known




38 EMMET T. HOOPER

range from Saguache County, Colorado, south to the vicinity of Agua Prieta,
northeastern Sonora, and Canutillo, northern Durango. Vertical range from
4000 feet at Agua Prieta to about 7500 feet in San Luis Valley, Colorado.

HasitaT.—Apparently arid, short-grass plains and slopes. Specimens at
hand were collected in situations as follows: On a short-grass plain (Canu-
tillo). In sacatén (near Agua Prieta). In sparse grass on a stony mesa (near
Fort Davis). On a grassy slope (6000 feet elevation on Mt. Locke). Each of
the aforementioned localities is represented by one specimen of montanus.
R. megalotis was abundant at the latter 2 collecting stations.

CHARACTERS.—Size: Small (see measurements). Tail shorter than head and
body (its length 71-94 per cent of head and body length in the specimens ex-
amined). Ear small and rounded (its length from notch to tip, measured on
fresh skin, averages 14 mm. in the specimens at hand).

Color: Adult summer pelage (July specimen from Socorro, New Mexico):
Upper parts pale buff, lightly sprinkled with black; all hairs Dark Mouse
Gray proximally; cover hairs between Pinkish Buff and Light Pinkish Cin-
namon distally; guard hairs black terminally and Pale Pinkish Buff sub-
apically, some without the buffy band. Vertebral stripe diffuse and indis-
tinct. Buffy hues least obscured by black overlay on cheeks, lower sides, flanks,
and in a spot behind and in a tuft before each ear. Pinnae clothed with
blackish and Pinkish Buff hairs, the black predominant on the inferior inner
and superior outer borders. Underparts whitish, the hairs of throat white
throughout, the remainder white or Pale Pinkish Buff distally, Dark Mouse
Gray at bases. Worn adult summer pelage (August specimen from Brewster
County, Texas): Grayer dorsally than in fresh pelage, the bufty hues less
prominent, and the vertebral stripe narrower and more sharply defined. Fresh
subadult winter pelage (March specimen from Jeff Davis County, Texas):
Upper parts distinctly grayer, the buffy hues slightly more yellowish than
Pinkish Buff and the black overlay more pronounced than in the adult
pelage. No fresh adult winter pelages at hand.

Skull: Similar in size and most cranial proportions to that of burti. Brain
case narrow, strongly depressed posteriorly. Zygomata strong anteriorly, the
anterior and posterior zygomatic diameters about equal. Frontals strongly
constricted interorbitally, the interorbital diameter much less than breadth
of rostrum. Rostrum short and broad, nasolachrymal capsule often highly in-
flated. Nasals flat and broad posteriorly, scarcely broader anteriorly. Zygo-
matic notch distinct, the anteroposterior diameter greater than the frontal
diameter. Zygomatic plate broad, its breadth usually more than twice that
of mesopterygoid fossa. Pterygoid fossae broad, greatest diameter of each 2
to 3 times that of mesopterygoid fossa, and their anterior parts usually deeply
excavated. Palate usually longer than molar row, mesopterygoid border con-
vex, straight, or concave, pterygoid borders sloping abruptly into the ptery-
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goid fossae. Auditory bullae moderately inflated, usually relatively smaller
than in megalotis. Molar teeth rather short-crowned, much as in humulis.
Pattern of M2 as in other species of the subgenus Reithrodontomys. Antero-
cone (id) flat anteriorly, not divided into distinct conules (ids). Enamel folds
of M= broader than in other species of the genus except humulis, primary
cusps therefore appearing far apart. Second labial (second primary) and
large lingual (major) folds in M-2 particularly broad, a broad expanse of
enamel usually visible between protocone and hypocone and between para-
cone and metacone; mesial part of the second primary fold lies approximately
on longitudinal mid-line of tooth.

Comparisons.—Compared with griseus (specimens of montanus from trans-
Pecos Texas and central New Mexico; examples of griseus from northern
Texas and eastern Oklahoma): Upper parts paler and more buffy in all
pelages, the ground color Pinkish Buff to Light Pinkish Cinnamon in adult
winter pelages and Light Pinkish Cinnamon in adult summer coats (com-
pared with Light Pinkish Cinnamon in winter and Pinkish Cinnamon in
summer pelages of griseus); less black overlay in montanus; vertebral stripe
about equally apparent in the 2 races. Ears and dorsal tail stripe paler, less
blackish. No racially significant differences noted in size or cranial propor-
tions.

REMARKS.—As here understood R. m. montanus is restricted to the moun-
tainous parts of southern Colorado, New Mexico, western Texas, and north-
western México. To the east it grades into griseus, as evidenced in specimens
at hand from Lincoln and Curry counties, New Mexico, and Martin, Bris-
coe, Bailey, and Hemphill counties, Texas. Those specimens are between
montanus and griseus in coloration. They are less blackish and more buffy
dorsally than are specimens from Cooke County, northern Texas, and Rogers
County, eastern Oklahoma, and they average slightly darker and more red-
dish than the examples from México, trans-Pecos Texas, and western New
Mexico. They are here assigned to griseus, although they could be included
in the subspecies montanus almost as well.

I consider the specimens from Cooke County, Texas, and Rogers County,
Oklahoma, to be typical of griseus. In them the dark, reddish buff dorsal
coloration, diffuse blackish dorsal stripe, and other characters that are
ascribed to that race ( Howell, 1914: 23) are well seen. They contrast mark-
edly with specimens of montanus from México, trans-Pecos Texas, and west-
ern New Mexico. This fact is the principal reason for inferring that griseus
may be a tenable race and may not be identical with montanus as intimated
by Benson (1935: 141) and Howell (1935: 143). Conclusive statements con-
cerning this, however, can come only from thorough study of variation in the
species montanus, which is not attempted here. A prime purpose of the pres-
ent cursory assessment of geographic variation in the species is to determine
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the correct subspecific name for the Mexican populations. In so doing I have
examined 96 specimens from, various parts of the species’ range, a far from
adequate sample for a definitive study of variation in the species. The sample
is sufficient, however, to suggest that: (1) The populations of (a) the sand-
hill region of Nebraska and South Dakota and (b) those of eastern Kansas
and Oklahoma and northeastern Texas are subspecifically distinct from each
other and from (c) the populations of western New Mexico, trans-Pecos
Texas, and northwestern México. (2) The populations in southern Texas
(San Antonio, the type locality of griseus) and those in western Oklahoma
(Woods County) are intermediate in characters between those to the east and
west; they are more similar to those toward the east. (3) All samples here
studied of those populations represent the same species to which the oldest
valid name, montanus, applies.

Subspecific names are available for the populations mentioned above. The
names albescens and griseus clearly are applicable respectively to the north-
ern and eastern populations. The subspecific name montanus is here restricted
tentatively to the populations of northern México, southwestern Texas, and
western New Mexico. I assume that topotypes, when available, will closely
resemble samples of the southwestern populations. There are geographical
reasons but no complete morphological reasons for this assumption.

SPECIMENS EXAMINED.—Nine from the following localities: México. Du-
rango: 3 mi. SW Canutillo, 6300 ft., 1 (MVZ). Sonora: 18 mi. S Agua Prieta,
4000 ft., 1 (MVZ); 14 mi. S Nogales, 3500 ft., 1 (US).

United States. Colorado: Saguache Co., San Luis Valley, 1 (NM). New
Mexico: Sandoval Co., Sandoval, 2 (MVZ). Socorro Co., 3 mi. N Socorro, 1
(MVZ). Texas: Brewster Co., west of Glass Mts., 1. Jeff Davis Co., Fort Davis,
1; Mt. Locke, 6000 ft., 1.

Reithrodontomys burt: Benson
(Maps 1, 12; Pls. II, IIT; Fig. 3)

Reithrodontomys burti is a small, pale, short-tailed form known only from
a few localities on the arid coastal plain of central Sonora. Superficially it
resembles R. megalotis and particularly R. montanus of the same region,
but details of its morphology indicate that probably it is not a geographic
race of either of those species or of any other known species of Reithro-
dontomys.

CHARACTERS AND COMPARISONS.—The skin and skull of burti are described
under appropriate headings below. Characters that distinguish buréi from
montanus, megalotis, and fulvescens (the other species of Reithrodontomys
known from Sonora) are emphasized here. R. burti differs from each of those
species in the following features: Preauricular tuft and postauricular areas
bright buffy, strikingly distinct from the surrounding areas; in the other
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species the circumauricular and surrounding areas are similar in color.
Cheeks bright buffy, the hairs whitish or narrowly plumbeous basally (cheeks
grayish buff, the hairs plumbeous basally, in the other species). Ankles com-
pletely white or white with a fine, longitudinal, dusky stripe (dusky stripe
broad, its breadth exceeding that of the white stripe in montanus, megalotis,
and fulvescens). Tail stripe narrow and indistinct rather than distinctly
dusky, broad, and sharply demarked. Zygomatic notch exceedingly long
anteroposteriorly (broader than long in the other species). A more or less
distinct enamel ridge on the labial border of M, ,, that ridge extending from
the anterolophid to the hypoconid and producing a “humpbacked” frontal
profile of the protoconid (ridge absent—a trace of it in montanus—and proto-
conid evenly convex labially in the other species).

Compared further with montanus, burti has larger ears (see measurements),
a greater interorbital diameter of the frontals, and a broader zygomatic proc-
ess of the maxilla. In burti the palate slopes gradually into the pterygoid
fossae; the fossae are shallow anteriorly. In montanus the posterior border
of the palate more often gives way abruptly to the deeply excavated anterior
parts of the pterygoid fossae. Benson (1939: 148) stated that the baculum of
burti is longer and less curved than that of montanus. Compared further with
megalotis, burti has a longer tail (70 to 97 per cent of head and body length
compared with 94 to 114 per cent in specimens of megalotis from the region),
a narrower brain case (see measurements), and a relatively longer palate.

R. fulvescens has a much longer tail (see measurements), buffy ears (readily
seen internally), a broader mesopterygoid fossa, and unique third molars.

RrerLATIONSHIPS.—R. burti appears to be a relict species derived from the
ancestral stock that gave rise to montanus, megalotis, and humulis. It bears
closest resemblance to montanus, as evidenced by many external and cranial
features common to both, but certain characters indicate a direct relationship
to humulis. The brain case of burti is narrow and long and the frontals are
broad between the orbits, much as in humulis. Similarities in M;_, may be
more significant of relationships. In humulis the labial part of each of those
teeth consists of a distinct and often broad shelf or ridge that extends from
the anterior part of the tooth to the hypoconid. From it arise one or more
conulids, the largest of which usually is lateral to, and basally is part of, the
protoconid. A similar ridge occurs in burti, and the protoconid is lightly
cleft or indented, appearing “humpbacked” in profile. In some specimens the
indentation is pronounced and the protoconid is clearly divided into a medial
conid and a smaller lateral conulid. The ridge or shelf is much broader and
the differentiation of conid and conulid is distinctly more clear-cut in humulis
than in burti. In this discussion of relationships, these dental similarities in
the 2 species seem important.
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Reithrodontomys burti Benson
Reithrodontomys burti Benson, 1939: 147.

TypE.—Adult male, skin and skull; Mus. Vert. Zool. No. 83001; México,
Sonora, Rio Sonora, Rancho de Costa Rica; collected 3 May 1938 by Marga-
rito Delgadillo; original No. 5400, Seth B. Benson.

DisTriBUTION.—As now known, the coastal plain of central Sonora, México.
Known vertical range 300-600 feet.

HasitaT.—Apparently desert grassland. Specimens were trapped in situ-
ations as follows: In sparse dry grass with scattered mesquite, palo verde, and
palo fierro on a sandy plain (11 mi. W Hermosillo). In a field of wheat stubble
(Rancho de Costa Rica).

CHARACTERS.—Size: Small; in specimens examined range in hind foot length
16-17 mm., in total length 116-136 mm., in weight 8.2-12.7 grams, in skull
length 19.4-21.8 mm. Tail short, 70-97 per cent of head and body length in
specimens examined.

Color: Fresh adult pelage (topotypes collected in May): Upper parts Pinkish
Buff to Light Pinkish Cinnamon, darkened slightly with black dorsally but
essentially pure in a line low on the sides; hairs of back black distally, Pinkish
Buff to Light Pinkish Cinnamon subapically, and Dark Plumbeous basally;
most guard hairs colored as underfur, a few without the median buffy band.
Circumauricular areas conspicuously different in color from back, the hairs
Pinkish Buff or Pale Pinkish Buff throughout. Cheeks Pinkish Buff to Pinkish
Cinnamon, the hairs white or narrowly Plumbeous basally. Circumorbital
area the color of the cheeks. Hairs of throat white throughout, those of re-
mainder of underparts Dark Plumbeous basally, the basal band narrow, well
obscured by the long white terminal part. Pinnae Hair Brown, clothed in-
ternally and externally with dusky, buffy, and whitish hairs, the latter 2
types predominant. Tarsi white, or at most with a fine line of dusky hairs on
the medial surface. Feet white. Tail faintly bicolor, whitish below and Drab
above, the Drab stripe narrow (its width about one-third or one-fourth the
diameter of the tail) and indistinctly demarked from the adjoining white
area.

Subadult pelage (topotypes collected in May): Similar to that of adult but
upper parts duller and grayer, the buffy bands paler (Pinkish Buff to Pale
Pinkish Buff), particularly on the head, shoulders, and sides. Fresh winter
pelage unknown.

Skull: Elongate and narrow. Brain case narrow. Frontals flat dorsally, com-
paratively broad interorbitally. Zygomata broadly spread, anterior and
posterior diameters about equal. Maxillary process of zygomatic arch a com-
paratively broad plate. Zygomatic plate broad, as in megalotis. Zygomatic
notch exceedingly large, its anteroposterior length usually greater than its
breadth. Incisive foramina broadest at middle, scarcely narrower posteriorly,
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extending well beyond first molars. Palate slightly concave anteroposteriorly,
its mesopterygoid border convex and usually with a distinct process and its
pterygoid borders comparatively flat and merging evenly, without abrupt
descent (when viewed ventrally), into the pterygoid fossae. Mesopterygoid
fossa moderate in breadth, decidedly broader than either incisive foramen.
Each pterygoid fossa about twice as broad as the mesopterygoid fossa. Bullae
moderate in size. Upper molars similar to those of montanus, the major and
primary folds broad, and the pattern simple, without accessory styles or
lophs. Anterocone undivided, its anterior face flat. General pattern of lower
molars simple and much as in megalotis and montanus, but labial border of
M, _, distinctive (see Relationships above).

ReMarks.—The principal diagnostic characters of burt: are the bright
buffy cheeks, preauricular tufts and postauricular spots, pale tarsi, long, broad
zygomatic notch, and slight enamel ridge on the first and second lower molars.
Present data indicate that it is a monotypic species. There is no evidence that
it interbreeds with other forms, although many of its traits are matched in
R. montanus. Its range is inadequately known. A small, pale specimen from
Guaymas that Burt (1938: 52) tentatively referred to R. m. megalotis is prob-
ably an example of burti. I have not examined the specimen.

SPECIMENS EXAMINED.—Twenty-three from the following localities in
Sonora, México: 11 mi. W Hermosillo, 600 ft., 3 (MVZ); Rancho de Costa
Rica, 300 ft., 20 (MVZ).

Reithrodontomys megalotis
(Maps 2, 12; Pls. 1I-V; Figs. 4, 5, 9-18, 16, 17, 22-24)

R. megalotis is a prevalent species; it has a large range and it is abundant
in most parts of that range. It is found predominantly in open situations
outside of forests and is at home in cultivated areas. It probably has profited
from man’s agricultural practices. Its range overlaps that of at least 8 other
species (Map 12). It is the only species of the genus that inhabits the far
western United States and Baja California, excepting R. raviventris which
is restricted to the salt marshes of central California. In parts of the Great
Plains it occurs with R. montanus. Farther south its geographical range
overlaps variously that of fulvescens, sumichrasti, chrysopsis, hirsutus, mexi-
canus, and microdon. There are records of occurrence of megalotis with each
of these species.

Sixteen geographic races of the species are currently recognized. Five of
these are represented on the mainland of México. They are not equally dis-
tinct from one another. The races megalotis and saturatus stand in greatest
contrast, while alticolus and saturatus are but slightly differentiated from
each other. The forms that live in the comparatively cool highlands, namely
saturatus, alticolus, amoles, and zacatecae, have dark, reddish pelages. In




44 EMMET T. HOOPER

megalotis, which inhabits the more arid and generally lower Central Plateau
and northwestern deserts of México, the pelage is pale and buffy.

The interrelationships of the Mexican races of R. megalotis require de-
tailed comment. The forms saturatus and alticolus are morphologically close,
and intergradation of the 2 is evident in the material studied. The status of
amoles is not clear. The form is known from only 3 specimens, all from the
type locality. Those resemble examples of zacatecae, and the 2 forms may
prove to be identical. In any event, in their morphology amoles and megalotis
appear to be conspecific and herein are so treated, although evidence of inter-
breeding of the 2 is now lacking.

The interrelationships of saturatus and zacatecae are unusual in the genus.
Howell (1914: 39) indicated that the forms intergrade in the state of México
but that they maintain their identity farther west where their ranges overlap
in Jalisco and Michoacan. He recorded both forms from the same locality.
Present evidence indicates that the forms indeed do overlap in range, but
that there is little, if any, interbreeding between them, at least in the areas
now sampled. The small ears and skulls of specimens from “Salazar, Toluca
Valley, etc.,” México, which Howell took as evidence of intergradation are
instead individual variations within the known range of variation of saturatus.
All but one of those specimens are juveniles.

Both saturatus and zacatecae are mesic highland forms. They inhabit the
moderately cool and moist mountains and valleys that skirt the arid Central
Plateau of México; saturatus ranges in the Sierra Madre Oriental and the
volcanic highlands of central México; zacatecae occupies the upper slopes of
the Sierra Madre Occidental. For much of their extent (Map 2) their ranges
are separated by that of megalotis, which inhabits suitable places on the inter-
vening arid Plateau and with which both forms apparently interbreed. The
ranges of saturatus and zacatecae meet in Jalisco and Michoacdn and in ad-
joining states to the north where the ridges of the Sierra Madre Occidental
intersect the central volcanic highlands.

All samples of the species from Veracruz, Puebla, México, and extreme
eastern Michoacdn are typical of saturatus. In them there are no characters
that are peculiar to zacatecae or that evidence intergradation of saturatus and
zacatecae. The samples from central and western Michoacin and Jalisco,
however, are variously mixed in regard to the characteristics of saturatus and
zacatecae. Those from Ameca, the mountains south of Guadalajara, Ocotldn,
and Zamora are typical saturatus. The samples from El Nevado de Colima
and Cerro Tancitaro are good zacatecae. In the series from the vicinity of
Volcan Paricutin (San Juan, Angahuan, Corupo, and Patambén), Nahuatzin,
and Pdtzcuaro the characters of both saturatus and zacatecae are evident. In
those and in other specimeﬁs from Jalisco and Michoacdn, however, the char-
acters of saturatus and zacatecae do not appear to be combined in the same
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individual. In each the characters are predominantly or exclusively those of
one form or the other. Each specimen is assignable to one or the other of the
2 forms; few are intermediate.

Each sample of each form was analyzed in regard to central tendencies of
3 characters that distinguish saturatus from zacatecae. Some of the results are
shown in Figures 11-13. These figures illustrate the central tendencies in
length of skull, length of molar row, and color of the underparts, not only
for the aforementioned samples but also for certain other representative
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Fic. 11. Cranial lengths of specimens of Reithrodontomys megalotis from central and
northern México. The samples constitute a transect that extends from central Veracruz west-
ward to Jalisco, thence northward to Chihuahua. The upper series of rectangles and lines
represents samples of R. m. saiuratus. The means of those samples are connected by a broken
line which terminates at the extreme right at the mean of a sample of R. m. megalotis. The
lower bank of rectangles represents samples of R. m. zacatecae. The range in cranial length
for each sample is indicated by the length of the light line; the vertical bar on that line ex-
tends for 2 standard errors each side of the mean; the open rectangle marks off 2 standard
deviations on each side of the mean; the number of items in the sample is noted below the
rectangle.

series of R. megalotis. They constitute a transect that extends from Veracruz
westward to Jalisco, thence northward to Durango and Chihuahua. Ap-
proximate mileages between the localities represented are indicated in Fig-
ures 11-12.

In these figures lengths of the skull and lengths of the upper molar row
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are indicated on the ordinate. The range in each sample is indicated by a
vertical line, the mean by a heavy cross bar, and 2 standard errors each side
of the mean by a vertical bar on the vertical line. The open rectangle de-
marks 2 standard deviations above and below the mean. The number of
specimens in each sample is noted below the rectangle. The upper series of
rectangles and lines represents samples of R. m. saturatus. The means of those
are connected by a broken line, which at the far right terminates at the mean
of a sample of R. m. megalotis from northwestern México. The lower bank
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F16.12. Molar row lengths of specimens of Reithrodontomys megalotis from central and
northern México. The samples constitute a transect extending from central Veracruz west-
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samples of R. m. saturatus. The broken line that connects their means terminates at the
extreme right at the mean of a sample of R. m. megalotis. The lower bank of rectangles
represents samples of R. m. zacatecae. For further explanation see Figure 11 and text.

of rectangles and lines represents the samples of R. m. zacatecae from Micho-
acan and Jalisco. A broken line connects each mean with the mean of a
sample of zacatecae from northwestern México and, terminally, with the
mean of a sample of R. m. megalotis.

The mean cranial lengths are similar in the samples of saturatus from
Veracruz, Puebla, Distrito Federal, and central Michoacin. So are the mean
molar row lengths. The means are larger in the samples from western Micho-
acdn and Jalisco. They grade away from, rather than toward, the mean values
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obtaining in the samples of zacatecae from the region. If the samples include
numerous intergrades—intermediates between zacatecae and saturatus—the
means should approach each other rather than diverge, and the distinct
bimodality indicated by the upper and lower series of rectangles would be
unexpected. Two standard deviations each side of the mean, demarked by
each rectangular box, include approximately 95 per cent of the individuals,
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F1c. 13. Histograms correlating length of skull and color of underparts in specimens of
Reithrodontomys megalotis from central and northern México. The samples represent a
transect extending from Distrito Federal westward to Jalisco, thence northward to Chihua-
hua. Each rectangle represents a specimen; the cranial length of the specimen is indicated
on the abscissa, and an estimate of the tone of its underparts is designated by a symbol within
the rectangle. The open rectangles at the top of the figure represent specimens of R. m.
megalotis from Chihuahua and Durango. Area B includes specimens of R. m. saturatus.
Area A includes specimens of R. m. zacatecae and one specimen of saturatus (indicated by
arrow). The wedge-shaped marks indicate the mean skull lengths of the 10 samples repre-
sented.
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if distribution of the values in accordance with the normal curve is assumed.
There is slight vertical overlap between the rectangles, and inferentially be-
tween the values for the populations of which these are samples. It seems
highly probable that in length of skull and length of molar row the upper
and lower series represent different forms between which there appears to be
little or no intergradation. If the forms interbreed, evidence of that inter-
breeding is not shown clearly in length of skull or of molar row in the sam-
ples at hand.

Figure 13 correlates length of skull and color of the underparts in indi-
vidual specimens. The specimens of megalotis are small and light-bellied.
Those of zacatecae are small and most are heavily pigmented ventrally. A
few have light buffy underparts, but there is no higher percentage of them
in the samples from Jalisco and Michoacdn than there is in Chihuahuan and
Zacatecan samples. The specimens of saturatus are large and most are light
buffy ventrally. A few are dark buffy and a smaller number are deep buffy.
The incidence of the heavy ventral pigmentation is greater in the samples
from Jalisco and Michoacdn (wherein the presence of intermediates between
saturatus and zacalecae is suspected) than it is in the sample from Distrito
Federal, where only typical saturatus occurs. It is not greater, however, than
in the samples from Puebla and Veracruz, areas farther to the east and away
from the known range of zacatecae. Thus the number of dark-bellied speci-
mens in the samples of saturatus from the area of suspected intergradation
is no greater than is to be expected in saturatus. If the forms interbreed, a
higher incidence of large dark-bellied specimens would be expected in the
intergrading area.

In summary, present evidence indicates that the ranges of zacatecae and of
saturatus overlap and interdigitate in Jalisco and Michoacin. The forms
appear to maintain their identity there and to be more distinct in size than
they are in other parts of their ranges. If the forms intergrade, either evi-
dence of it is not clearly indicated in the specimens at hand or the data
from the specimens have been misinterpreted. The forms appear to be con-
nected reproductively only through R. m. megalotis.

DistriBuTion.—The geographic range of R. megalotis exceeds that of any
other species in the genus. It also extends farthest north. It spans about 35
degrees of latitude, from the Okanagan Valley in southern British Columbia
to southern Oaxaca. Eastern limits are in southwestern Wisconsin. Western
limits are the shores of the Pacific Ocean and Santa Catalina Island, Cali-
fornia. The vertical range is also extensive. In California altitudes of capture
extend from 250 feet below sea level in Death Valley, the lowest record, to
11,500 feet in the White Mountains. Highest records of occurrence are farther
south in México, where the species has been found near timber line (about
13,000 feet) on the volcanoes of Orizaba and Popocatépetl. Most records are
for altitudes less than 9000 feet.
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Hasrtat.—The species megalotis lives under a wide variety of environ-
mental conditions, such as those obtaining in deserts, in humid salt marshes
along the seacoast, and in cool pine and oak forests on mountains. To judge
from habitat notes and published accounts, it is generally most abundant in
rather dense growths of grass, forbs, and other low-lying vegetation near
water, as in meadows, marshes, and stream valleys and in fence rows and on
ditch banks in cultivated areas. Usually it is absent from heavy forests, al-
though it commonly inhabits grassy and brushy clearings in forests. In the
highlands of central México it occurs predominantly on sacatén plains,
grass- and sedge-covered meadows, and in grassy or weedy clearings among
pine and oak forests. In the arid region of northern México it is found in
grass and weeds along streams or in stream beds, along irrigation ditches,
and in sparse grass among catclaw, mesquite, and yucca. In Washington it
occurs on sagebrush flats, on sand dunes, in thick riverside jungles, in cattail
and tule marshes, and in other dense growths of grass and weeds (Dalquest,
1948: 326). In Nevada it is found principally in grassy places near water
(Hall, 1946: 499). Grinnell (1933: 169) reported its occurrence in many habi-
tats, most of which are zonally below the yellow-pine belt. In Kansas it
occurs principally in valleys and in bottom lands, along wooded fence rows,
in weed patches bordering woods, and in other moist situations (Hibbard,
1944: 78).

Cowmparisons.—The comparatively short bicolor tail and whitish feet and
the broad zygomatic plate and pterygoid fossae, simple molariform teeth
(without well-developed mesolophs), incomplete M2, and other characters
of the subgenus Reithrodontomys distinguish megalotis from all species
of Aporodon. Within the subgenus Reithrodontomys, raviveniris and
montanus are perhaps most similar to megalotis; chrysopsis, sumichrasti,
humulis, fulvescens, and hirsutus are more distantly removed morphologi-
cally. I find no absolute characters that will distinguish megalotis and
montanus. R. megalotis of central and southern México is quite distinct
from R. montanus of northern México and the Great Plains in size of body,
ear, tail, skull, and in characters of coloration. In the arid parts of northern
México it is much smaller and paler and more like montanus. For further
comparisons of the 2 species see the accounts of R. montanus.

R. fulvescens and R. megalotis exhibit parallel modifications geographi-
cally. For example, both are large and dark in the highlands of central México
and small and pale in the northern deserts, and examples of the species often
are superficially similar. The structure of the third upper and lower molars
will distinguish the 2 species; insofar as is known, the characters of those
teeth are absolutely diagnostic. In addition, the tail of fulvescens is usually
longer, the zygomatic notch shallower, and the mesopterygoid fossa broader
than in megalotis of the same region (see measurements).

In the highlands of central and southern México the range of megalotis
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overlaps that of sumichrasti, and examples of each species have been collected
in the same trap line, although the 2 species typically occupy different habi-
tats. In that region the 2 species are similar in coloration, both having long,
reddish brown fur dorsally, buffy underparts, brownish or blackish ears with
few or many buffy hairs, and pale hind feet. Megalotis, however, lacks dusky
hairs on the hind feet (the duskiness of the tarsus often extending onto the
metatarsus in sumichrasti). Its ears are smaller, and the tail is shorter, rarely
exceeding 90 mm. and usually less than 80 mm. in both subadult and adult
specimens (rarely less than 80 mm. and usually well over 90 mm. in sumi-
chrasti). The skull is smaller (readily seen in breadth of brain case). The
zygomatic notch is broad and anteroposteriorly deep (equally broad but dis-
tinctly shallower in sumichrasti, Fig. 9) and the mesopterygoid fossa is
absolutely and relatively narrower (see measurements). The teeth of the 2
species are generally similar. The posterior border of the paracone of M!-2
is evenly rounded in megalotis, as in most other species of the subgenus
Reithrodontomys. In contrast, in many but not all specimens of sumichrast:
there is a keel on the posterolabial border of the paracone; it is often fused
with the mesostyle. When present, this structure alone suffices for distinguish-
ing sumichrasti from all other species in the genus.

R. chrysopsis resembles megalotis externally, particularly in the moun-
tains of central México where both species occur. In contrast to megalots,
chrysopsis has large ears (over 16 mm. in length when fresh and measured
from the notch) in which there are no buffy hairs; a longer tail (rarely less
than 80 mm., usually over 90 mm. in adults); a broader, deeper brain case
(see measurements); a broader mesopterygoid fossa; much larger auditory
bullae and molar teeth; and well-developed mesolophs in M®-2.

R. humulis and R. hirsutus are quite different from megalotis. R. humulis
is smaller, has smaller ears, a scantily haired tail, broad short rostrum, broad
mesopterygoid fossa (scarcely narrower than either pterygoid fossa), and
different molar teeth. In humulis the primary cusps of M*-2 are oval in shape
and widely separated by broad major and primary folds; M,_, bear an ex-
ternal shelf from which often arise distinct conulids (Fig. 5); these structures
are absent in megalotis. R. hirsutus is larger (see measurements), has a nar-
row zygomatic plate, broad mesopterygoid fossa, and mesolophs in M*-2. Both
megalotis and hirsutus occur at Ameca, Jalisco.

ReLaTIONsHIPS.—Morphologically and ecologically R. megalotis occupies
a position between montanus on the one hand and chrysopsis and sumichrasti
on the other. (R. raviventris is excluded in this comparison.) Closest affinities
of megalotis appear to be with montanus. Both are comparatively unspe-
cialized kinds, montanus being the more generalized of the two. They are small
and short-tailed, and they have small ears. The skull is comparatively gener-
alized, with broad zygomatic plates and pterygoid fossae; the angle of the
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ramus is strongly deflected. These structures reflect large internal pterygoid
muscles and perhaps a generalized masseteric complex (Rinker and Hooper,
1950). The molar teeth are comparatively simple, usually without accessory
enamel loops and cusps. Both species are typically inhabitants of open grassy
hills and plains in temperate climates, montanus occurring largely in drier,
well-drained and more open situations and megalotis living chiefly in more
moist situations where the plant cover is denser and often composed of arbor-
escent species.

Affinities of megalotis with chrysopsis and sumichrasti appear fairly close
but are more distant than with montanus. All of these species are derivable
from a common morphotype. Montanus and megalotis lie nearer that stem
form than do chrysopsis and sumichrasti when the species are ranked accord-
ing to amount of specialization. Compared with megalotis, chrysopsis and
sumichrasti are large of body and skull. They have large ears and a long tail.
In them the brain case is broad and deep and the rostrum long and narrow,
approximating but by no means equaling the extreme condition seen in
microdon and creper. The zygomatic plate is relatively narrower and the
zygomatic notch consequently shorter than in megalotis. The pterygoid
fossae are relatively smaller and the mesopterygoid fossa is correspondingly
broader, reflecting differences in the internal pterygoid muscles. The molar
teeth are more complex; more often there are accessory lophs and styles be-
tween the primary cusps. All of these characteristics are here interpreted as
specializations of chrysopsis and sumichrasti in advance of megalotis.

Although megalotis superficially resembles fulvescens, probably many of
those resemblances are parallel responses to similar environments. Certain
features, notably the enamel pattern of M2 and the bony parts of the zygo-
masseteric structure, suggest that the 2 species are separate morphologically
and probably represent distinct evolutionary lines within the subgenus
Reithrodontomys.

The trenchant differences between megalotis and humulis strongly sug-
gest that the 2 are more distantly related than are megalotis, raviventris, and
montanus. The elongate skull, broad frontals, comparatively broad mesop-
terygoid and narrow pterygoid fossae, and the peculiar structure of the
molar teeth set humulis apart from those species. Evolutionary connection
of megalotis with humulis apparently is through montanus or a montanus-
like form.

Reithrodontomys megalotis megalotis Baird

Reithrodon megalotis Baird, 1857: 451.
Reithrodontomys megalotis, Allen, 1893: 79; 1895a: 125.

Reithrodontomys megalotis deserti Allen, 1895a: 127. Nevada, Nye County, Oasis Valley. [A
synonym of megalotis, fide Howell, 1914: 26, and Hall, 1946: 499.]

Reithrodontomys megalotis sestinensis Allen, 1903: 602. México, Durango, Rio Sestin, 7500 ft.
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Reithrodontomys megalotis nigrescens Howell, 1914: 32. Idaho, Payette County, Payette.

[A synonym of megalotis, fide Hall, 1946: 499, and Dalquest, 1948: 326.]
Reithrodontomys megalotis megalotis, Howell, 1914: 26.

Reithrodontomys fulvescens tenuis, Howell, 1914: 47 (part).

Type.—Skull; U. S. Nat. Mus. No. 2281; between Janos, Chihuahua, and
San Luis Springs, Grant County, New Mexico; collected by C. B. Kennerly;
date unknown; specimen catalogued in November 1855 (Poole and Schantz,
1942: 346).

DistriBUTION.—Great Basin of the western United States and northern
México from the lower part of the Okanagan Valley of British Columbia
south and east through Oregon and California, southern and western Idaho,
Nevada, Arizona, and the western half of Utah to the central part of the
Mexican Plateau. Known range in México from the vicinity of Puerto de
Lobos and Cananea, northern Sonora, southeast on the Plateau and in the
foothills of the Sierra Madre to the vicinity of Guanajuato. Known vertical
range in México from approximately sea level at Puerto de Lobos, Sonora, to
approximately 8500 feet near Guanajuato, Guanajuato.

HasitaT.—Grassy places, brushy thickets, and tracts of sedges and rushes
in arid and semiarid regions; found predominantly near permanent water,
but there are records of specimens collected on the desert far from water. The
specimens from La Sauceda were collected in sacatén. The example from
Puerto de Lobos was obtained on sand dunes. No other ecological informa-
tion on the Mexican specimens is at hand. Specimens from the southwestern
United States, near México, provide information on places of occurrence of
R. m. megalotis as follows: In sparse grass, scattered catclaw, and mesquite
(near Portal, Cochise Co., Arizona). On a grassy meadow beside a stream
lined with sycamores and walnuts (Pinery Canyon, Chiricahua Mts., Arizona).
In grassy washes; along irrigation ditches; and among Yucca and Chrysotham-
nos on sand dunes (Otero Co., New Mexico). In a salt-cedar thicket near the
Rio Grande (El Paso Co., Texas). On grass-covered slopes, 6000 ft. on
Mt. Locke; on a stone-covered mesa near Fort Davis (Jeff Davis Co., Texas).

CHARACTERS.—Size: Small; in a series of 15 subadults and adults from
western Texas, range in hind-foot length 16-18 mm., in head and body length
58-75 mm., in length of cranium 19.6-21.2 mm. Pinnae rounded in outline,
measuring about 14 mm. from notch in fresh specimen. Tail short, its length
about that of head and body (tail length 94-120 per cent of head and body
length in the 15 specimens).

Color: Adult summer pelage (August specimens from Cochise County,
Arizona): General coloration of upper parts warm tan, of underparts and
feet white, and of ears and upper side of tail drab; back scarcely darker than
the sides. Cover hairs of upper parts Pinkish Cinnamon distally, Cinnamon-
Buff subapically and Dark Mouse Gray basally. Hairs of throat white
throughout and of pectoral area Pinkish Cinnamon distally and Dark Mouse
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Gray basally; remainder of underparts white distally and Dark Mouse Gray
basally. Pinnae clothed with black and Pinkish Cinnamon hairs both ex-
ternally and internally, the black hairs concentrated on the inferior inner
margin. Forefeet and hind feet entirely white. Tail bicolor, Hair Brown
dorsally, white ventrally.

Adult winter pelage (March and April specimens from western Texas):
Upper parts decidedly paler and grayer than in summer, the general colora-
tion grayish buff, the gray concentrated on the shoulders and foreback, the
buff predominant on cheeks, rump, and sides. Cover hairs Cinnamon-Buff
distally, Pinkish Buff subapically, and Deep Mouse Gray for the remainder
of their length. Guard hairs apparently longer and perhaps more abundant
than in summer pelage. Buffy hairs of ears paler (about Pinkish Buff). Under-
parts as in summer.

Subadult pelages (localities as above) essentially like the respective sum-
mer or winter pelages, but duller dorsally (apparently less of buffy hues
present).

Skull: Brain case oval in dorsal outline, about as broad as it is long.
Frontals strongly constricted interorbitally, with low supraorbital ridges in
old skulls. Rostrum moderately long and narrow. Zygomatic arches strong,
their spread almost as broad anteriorly as posteriorly. Zygomatic notch large,
its anteroposterior and transverse dimensions about equal. Zygomatic plate
broad (about twice as broad as the mesopterygoid fossa). Mesopterygoid
fossa narrow, its smallest breadth about one-half the greatest breadth of
either pterygoid fossa. Mesopterygoid border of bony palate straight or con-
vex. Incisive foramina narrow and long, their posterior borders usually
lying posterior to plane of first upper molars. Molar teeth small, the length
of the row 3.5 mm. or less, which is about equal to the length of the hard
palate and about 1 mm. less than the length of the incisive foramina. Molars
simple, without mesolophs. Sphenopalatine vacuities large (about as long
as molar row) and oblong.

RemARrks.—The pale buffy head, back, and sides, buffy ears, whitish under-
parts without a strongly buffy pectoral spot, short tail, and moderate size are
the principal diagnostic characters of R. m. megalotis. It is a well-marked
race and in México its characters apparently are comparatively uniform
throughout the range here ascribed to it. Specimens from Durango, includ-
ing examples from near the type locality of sestinensis, are easily lost in series
from northern Sonora and the southwestern United States. The race occurs
in the arid foothills of the Sierra Madre Occidental and Oriental and dis-
continuously in the interlying basin. There are few records of occurrence
for eastern Chihuahua and central and northern Coahuila (Map 2), a region
consisting predominantly of deserts. Evidence of direct connection of the
populations of the Big Bend segment of Texas with those in the Sierra
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Madre Oriental and Occidental is lacking. Intergradation with saturatus is
indicated by a specimen from Luld, extreme eastern Zacatecas, and by exam-
ples from the mountains near Galeana, west-central Nuevo Ledn. The latter
specimens are referred to saturatus on the basis of their darker upper parts,
buffy venter, and long tail. The example from Lulu is more similar to typical
megalotis and accordingly is identified with that race.

The interrelationships of megalotis and zacatecae are not entirely clear,
and they will remain obscure until more specimens are forthcoming from
middle elevations on the eastern slopes of the Sierra Madre Occidental. The
few specimens at hand from those slopes indicate that the 2 forms intergrade.
Two examples from the vicinity of Garcia, northwestern Chihuahua, and
La Uniodn, southwestern Chihuahua, are indistinguishable in size and cranial
dimensions from typical megalotis (examples from Sonora, Arizona, and
New Mexico). In color of upper parts and underparts they resemble topo-
types of zacatecae. An example from Sombrerete, Zacatecas, is intermediate
in coloration. Intermediate also is a specimen from Rancheria, southwestern
Chihuahua; its tail is relatively long and the molar teeth are small as in
topotypes of zacatecae. These instances are interpreted here as evidence of
intergradation of megalotis and zacatecae. Topotypes of zacatecae them-
selves are paler than the specimens from Jalisco and Michoacédn, in which
the dark coloration, small size, small molar teeth, and other diagnostic char-
acters of zacatecae are best seen. A specimen from Santa Rosa, Guanajuato,
here referred to megalotis, could be identified with zacatecae almost as well.

SPECIMENS EXAMINED.—Forty-one from the following localities in México:
Chihuahua: Casas Grandes, 4800 ft., 4 (US); Chihuahua, 4700 ft., 2 (US);
5 mi. SE Chihuahua, 5250 ft., 3 (MVZ); 2 mi. W Parral, 6200 ft, 5 (MVZ);
7 mi. W El Satz, Cafién del Potrero, 5750 ft., 1 (MVZ); 2 mi. W Villa
Ahumada, 4200 ft., 3 (MVZ). Coahuila: Jimulco, 4100 ft., 3 (US); Saltillo,
4800 ft., 1 (US); Sierra Guadalupe, 1 (US). Durango: 3 mi. SW Canutillo,
6300 ft., 1 (MVZ); 14 mi. E Zarca, 6650 ft., 1 (MVZ). Guanajuato: Santa Rosa,
8200 ft. ?, 1 (US). Sonora: 5 mi. N Cananea, 4750 ft., 1 (MVZ); Cienega Well,
50 ft. ?, 3 (NM); Nogales, 4000 ft., 1 (MVZ); 15 mi. NNE Cananea, La Sau-
ceda, 4700 ft., 6 (MVZ); Puerto de Lobos, near sea level, 1 (MVZ); 20 mi. S
U. S. Boundary, Sonora mesa, 100 ft., 1 (US). Zacatecas: 3 mi. N Lulu, 5500
ft., 1 (MVZ); 8 mi. W, 1 mi. N Sombrerete, 7800 ft., 1 (KU).

Reithrodontomys megalotis saturatus Allen and Chapman

Reithrodontomys saturatus Allen and Chapman, 189756: 201.

Reithrodontomys saturatus cinereus Merriam, 1901: 556. México, Puebla, Chalchicomula.

Reithrodontomys megalotis saturatus, Howell, 1914: 36 (part); Davis, 1944: 391; Hooper,
1947: 48; Hall and Villa, 1949¢: 455; 1950: 190.

Reithrodontomys fulvescens intermedius, Hooper, 1947: 48 (part).

Reithrodontomys megalotis zacatecae, Hall and Villa, 1949¢: 456 (part); 1950: 191 (part).
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: 12502 T
Type.—Adult male; Amer. Mus. Nat. Hist. No. 1a215; México, Veracruz,

Las Vigas, 8000 feet elevation; collected 26 April 1897 by Frank M. Chapman.

DistrisutioN.—Highlands of central and eastern México. Known range
from the vicinity of the Volcin de Orizaba, west-central Veracruz, west to
Ameca, central Jalisco, and north in the Sierra Madre Oriental to the neigh-
borhood of Galeana, west-central Nuevo Ledn. Vertical range from 3500 feet
in the mountains near Gémez Farias, Tamaulipas, to timber line (about
13,000 feet) on the volcanoes Popocatéptl and Orizaba.

HaBrTAT.—Grass, forbs, and other low-lying cover along streams, in
meadows, brushy lands, open forests, and cultivated areas; predominantly
near water in the pine-oak zone, locally in grassy openings in humid broad-
leaf evergreen forests. Following are a few situations in which specimens were
trapped:

In Veracruz: In tall grass at edge of pine forest (near Perote). In open
stands of grass and Baccharis on a rocky bank of a stream in pine forest
(10,000 ft., at the lower edge of the fir belt on the Cofre de Perote); in a fence
row of Baccharis and grass that separated a small sedge-covered marsh from
grazed meadow and open pine forest (10,300 ft. on the Cofre); in sparse grass
at the edge of pine forest (10,700 ft. on the Cofre). Common among bunch
grass, Baccharis and alder at edge of a pedregal and a forest of long feathery-
leaf pine (1145 mi. E Las Vigas).

In the central highlands: In grass and brush in an area formerly domi-
nated by pine and oak (Apulco). Abundant in grass and brush bordering oat
fields; uncommon in near-by dry, oak-covered slopes (Rancho Cérdoba). Un-
common at edge of second-growth fir forest (11,400 ft. on Volcan de Toluca).
Common in cultivated bottom lands near mouth of Cafion Contreras (near
Mexico City); rare above 8500 feet in fir forest on cool, moist, north-facing
slopes of the canyon. Fairly common at edge of sacatén plains and in adjoin-
ing dry forest of oak, madrone, and pine with brushy understory (Km. 46,
México-Acapulco highway near La Cima). In open stand of Baccharis and
blue-eyed grass between a meadow and a pine-fir forest; on the border of a
plowed field and a pine-fir forest; near a pile of slash under a fir tree at the
edge of a fir forest (Cerro San Andrés). In dense grass (1 ft. high) at edge of
a pine forest (Mil Cumbres). Abundant in bunch grass in a large meadow
(diameter about 1 mile) surrounding a lake in pine-fir zone; less abundant
in grass, brush, and young fir between fir forest and cultivated lands (10 mi.
SE Pidtzcuaro). In a stand of bunch grass (4 ft. tall) and Baccharis in a cut-
over pine forest (2 mi. S Corupo).

In Tamaulipas: Variously in dense and sparse vegetation and in rock
piles occurring in a clearing in a humid, oak-sweetgum forest (Rancho del
Cielo).

Comparisons.—Compared with megalotis (topotypes of saturatus; speci-
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mens of megalotis from Jeff Davis and Presidio counties, Texas): Larger (see
measurements). Tail length similar in the 2 forms (averaging longer than
head and body in specimens examined). Much more intensly pigmented
dorsally and ventrally, upper parts brown, compared with pale buff in mega-
lotis, and underparts buffy instead of white; pectoral area dark buffy (see
details below). Cranium similarly proportioned to that of megalotis but
larger and relatively deeper, larger auditory bullae and slightly longer and
narrower rostrum.

Details of coloration, for comparison with description of megalotis given
in the accounts of that subspecies, follow. Winter pelage (specimens from
Altotonca, Veracruz): Upper parts a mixture of black and Pinkish Cinnamon,
the black forming a broad distinct dorsal stripe, the Pinkish Cinnamon
purest on shoulders and low on sides where it forms a more or less distinct
lateral line; basal bands of hairs Blackish Mouse Gray. Hairs of underparts
Blackish Mouse Gray basally and Pale Pinkish Cinnamon distally, but those
of throat white throughout, and those of pectoral area Cinnamon or Pinkish
Cinnamon distally. Pinnae Fuscous, clothed internally and externally with
black and Pinkish Cinnamon hairs, the black hairs concentrated on inferior
inner and superior outer surfaces. Tail sharply bicolor—blackish above and
white below—or tricolor, the dorsal black stripe bordered on each side with
a fine Pinkish Cinnamon line. Ankles dusky bordered by Pinkish Cinnamon;
hind feet white or Pale Pinkish Cinnamon. Forefeet white, sometimes Pale
Pinkish Cinnamon. Summer pelage (specimens from Las Vigas): As winter
pelage but upper parts darker, the buffy ground color nearer Cinnamon and
the black overlay more extensive; underparts a deeper tone of buff.

REMARKS.—R. m. saturatus is the largest and one of the darker forms of
the species. It inhabits the comparatively humid highlands of central México.
R. m. alticolus, a slightly differentiated form of the highlands of Oaxaca, ap-
proaches it closely in both size and coloration. Two other subspecies are
almost as intensely pigmented. These are R. m. zacatecae of the Sierra Madre
Occidental and R. m. longicaudus of California, Oregon, and Washington.
Specimens from the humid parts of the range of those 2 forms, for example
zacatecae from western Michoacan and longicaudus from the vicinity of San
Francisco Bay, California, are essentially identical in color with specimens
of saturatus from Veracruz or Puebla.

Variations in the skins and skulls of saturatus reflect slight differences
between populations and great variability among individuals at each local-
ity. The intense pigmentation is characteristic of all samples. In coloration
the skins from Jalisco are similar to skins from Distrito Federal, México, and
Veracruz. Those from eastern Puebla, including topotypes of cinereus, may
average slightly paler dorsally than most other series of saturatus, but they
are matched in strictly comparable pelages by topotypes of saturatus; there-
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fore cinereus should be regarded as a synonym of saturatus, as Davis (1944:
891) pointed out. A slight geographical gradient in size of body and of skull
is indicated. Its slope is low and its direction is from west to east across the
volcanic highlands.Maximum size obtains in the specimens from Jalisco and
northwestern Michoacan (Figs. 11, 12).

The broad range in variation within populations is seen in both skin and
skulls. The pelages clearly illustrate the variations. The subadult pelage is
less brightly colored and more buffy than is the adult. Fresh pelages are more
blackish dorsally and buffy ventrally than are worn pelages. A similar con-
trast obtains between pelages of the wet and the dry seasons. Fresh adult
pelages of the wet season (most specimens collected in July and August are
typical) are rich reddish brown and blackish dorsally and buffy ventrally.
Fresh pelages of the dry season (all typical specimens at hand were collected
in the period December-March) are paler and grayer dorsally, a quality par-
ticularly conspicuous on the foreback and shoulders. There is less black in
the upper parts, and the buffy bands have more yellow in them. The under-
parts are pale buffy. Abrasion and fading produce shorter fur of various
tones of buff and gray. The result of these several factors, and others not
mentioned, is an impressive array of various colorations in single samples
of saturatus.

The specimens from Jalisco and northwestern Michoacédn resemble ex-
amples of R. s. nerterus in size and pelage coloration. In those of nerterus,
however, the tail is longer, sparsely haired (the scales clearly visible), and
indistinctly bicolor or monocolor. There are often dusky hairs on the upper
surface of the hind feet. The ears are larger. The brain case and mesoptery-
goid fossa are broader, the zygomatic notch is shorter, and the molar teeth
are larger.

For discussion of the interrelationships of saturatus and zacatecae, see the
general accounts of the species R. megalotis.

The specimens from Galeana, Nuevo Ledn, are distinctly paler dorsally
and slightly smaller than specimens of saturatus from the central highlands
and from southwestern Tamaulipas. Their underparts are buffy. In external
and cranial characters they are between saturatus and megalotis but nearer
saturatus. The specimens from the vicinity of Gémez Farifas deserve men-
tion. They have cinnamon underparts and small molar teeth, with short
mesolophs in M2, The tail length as recorded on the specimen tags averages
greater than in other series of R. megalotis from México. The large value
for tail length may be an artifact of measurement by the collector of the
specimen. If the measurements are valid the populations represented by the
specimens should be recognized by a different name.

I have examined the cranial fragments of Reithrodontomys from San
Josecito Cave, Nuevo Leon, reported by Cushing (1945: 182). At least 30
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individuals are represented in the samples. Nineteen of the crania are fairly
complete. They consist of parts of the rostrum, anterior roots of the zygomata,
upper jaws with dentitions, and frontal segments of the cranium. In 8 speci-
mens at least one upper incisor is in place and in 11 examples at least one
molar is in position. All upper molars except left M3 are present in one
specimen. The samples were recovered from talus. Their geological age,
therefore, can not be known precisely.

Only one species is represented, apparently. That species is similar to, and
probably identical with, R. megalotis. Its characters especially resemble
those of the populations of R. megalotis that inhabit the region of the cave
today. The range in variation in the cave specimens is matched in samples
of R. megalotis from the localities 12 miles north of Galeana and Rancho del
Cielo. The dentitions of the samples are similar. Like the Galeana and Cielo
specimens, but unlike specimens from other parts of the range of R. mega-
lotis, the cave examples have mesolophs in M1-2. The mesolophs are unequal
in length. In most of the first and second upper molars found in the samples
the mesolophs are short and blunt, extending less than halfway to the labial
border of the tooth. In M1-2 of one specimen the mesolophs attain the border
of the tooth. In other details in the configuration of the molar teeth the
samples likewise resemble one another. They are also closely comparable in
size and in proportions of the cranium. Following are means and standard
errors of 6 cranial measurements of the samples from (1) San Josecito Cave
and (2) Galeana and Rancho del Cielo, respectively: Interorbital breadth,
3.03 + .04, 2.98 =+ .03; breadth of zygomatic plate, 1.94 + .04, 1.91 =+ .03;
length of alveolus of molar row, 3.39 = .03, 3.31 =+ .02; length of hard palate,
3.39 + .04, 3.29 + .05; length of incisive foramen, 4.59 = .05, 4.51 =+ .03;
breadth of mesopterygoid fossa, 0.92 + .04, 0.99 + .02. The probability is
exceedingly slight that the two series, and the populations they represent,
differ in any of these measurements. And in the absence of any other dis-
tinguishing characters it seems probable that at least in cranial features the
specimens from San Josecito, Rancho del Cielo and Galeana represent the
same species and likely the same subspecies.

SPECIMENS EXAMINED.—Five hundred and forty from the following locali-
ties in México: Distrito Federal: Colonia del Valle, 7500 ft., 2 (CM); Caifién
Contreras, 10,400 ft., 1; Contreras, 8500-9500 ft., 40 (11 CM); Huipulco, 7600
ft., 3 (MVZ); San Angel, pedregal, 2 (CM); San Gerdénimo, pedregal, 7800 ft.,
2; near Santa Rosa, 10,500 ft., 4 (CM). Hidalgo: Apulco, 7200 ft., 2; Real del
Monte, 9000 ft., 2 (US); 6 mi. SW Pachuca, 8400 ft., 1 (Tex); Tulancingo,
7000 ft., 11 (1 US). Jalisco: 1 mi. WSW Ameca, 4000 ft., 10 (KU); Cerro Viejo
de Cuyutldn, 8500-9700 ft., 75 (74 KU, 1 MVZ); 27 mi. S and 12 mi. W
Guadalajara, 11 (KU); vicinity of Ocotldn, 5000 ft., 7 (3 KU, 1 CM, 8 US).
México: 5 mi. E Amecameca, 9600 ft., 1 (MVZ); Atlacomulco, 8200 ft., I;
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Lerma, 8500 ft., 3 (US); Lago Zempoala, 9400 ft., 3 (Tex). Rancho Cérdoba,
82008700 ft., 40 (8 CM); vicinity of Rio Frio, 9500-10,500 ft., 17 (11 Tex);
Salazar, 10,000 ft., 6 (US); 3 mi. NW Texcoco, 7600 ft., 2 (Tex); Toluca
Valley, 9000 ft. ?, 2 (US); 15 mi. SW Toluca, 10,000 ft., 1 (MVZ); N and NW
slope Volcian Popocatépetl, 10,800-13,000 ft., 9 (MVZ); N slope Volcin de
Toluca, 1 (US); W slope Volcin de Toluca, 11,400 ft., 1. Micheacdn: 10 mi.
NW Ciudad Hidalgo, Cerro San Andrés, 9400 ft., 5; 2 mi. S Corupo, 7700 ft.,
3; near Mil Cumbres, 8000 ft., 1; Nahuatzin, 8500 ft., 8 (US); vicinity of
Patzcuaro, 3—4 mi. N, 6700 ft., 4 (MVZ); 314-5 mi. S, 7800-7900 ft., 31
(MVZ); 9 mi. SE, 8000 ft., 4 (MVZ); 10 mi. SE, 9200 ft., 26; Sabaneta, 8000
ft., 3 (MVZ); 2 mi. NNW San Juan, 7700 ft., I; 1 mi. N Zamora, 5500 ft., 12
(MVZ). Morelos: Huitzilac, 3 (US); kilometer 46, Mexico City-Acapulco high-
way, 10,000 ft., 7. Nuevo Leén: 12 mi. N Galeana, 7000 ft., 5. Puebla: Beris-
tain, 7000 ft., 17; Chalchicomula, 8400 ft., 5 (US); Honey, 6200 ft., 4 (1 CM);
Huauchinango, 5000 ft., 1 (US); Lago Salado, 8000 ft., 2 (Tex); Rio Atlati,
8700 ft., 20 Tex); Volcdn de Orizaba, 1 (US). Tamaulipas: 5 mi. NW Gémez
Farias, Rancho del Cielo, 3500 ft., (14 BH). Tlaxcala: Apixaco, 7800 ft., 2
(US); Huamantla, 8200 ft., 1 (US); 5-8 mi. SW Tlaxcala, 7500 ft., 2 (Tex).
Veracruz: near Altotonca, 6000 ft., 30 (17 CM); N slope Cofre de Perote,
10,000-10,700 ft., 12 (3 Tex); Cofre de Perote, 3 (US); Guadalupe Victoria,
8300 ft., 1 (Tex); Jalacingo, 5500-6000 ft., 18 (6 CM); vicinity of Las Vigas,
7500-8400 ft., 24 (13 US, 2 Tex); Perote, 8000 ft., 6 (3 US); Volcdn de Orizaba,
timber line, 2 (CM); Xuchil, 12 (CM).

Reithrodontomys megalotis alticolus Merriam

Reithrodontomys saturatus alticolus Merriam, 1901: 556.
Reithrodontomys megalotis alticolus, Howell 1914: 37.
Reithrodontomys megalotis saturatus, Howell, 1914: 37.

TypE.—Adult male, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. No.
68392; México, Oaxaca, Cerro San Felipe, elevation 10,000 feet; collected 24
August 1894 by E. W. Nelson and E. A. Goldman; original No. 6623.

Distrisution.—Highlands of Oaxaca and probably of Guerrero. Known
range from the vicinity of Tamazulapan and Cerro Zempoaltepec south to
Tlapacingo, at west, and to Miahuatldn and Ozolotepec, at east. Vertical
range from 4700 feet at Ejutla to 10,000 feet on Cerro San Felipe.

HazsrraT.—Apparently similar to that for saturatus. Specimens were col-
lected in situations as follows: In stands of grass (1 ft. in height) growing be-
tween a cornfield and bamboo thickets along a river (Miahuatlian). Among
grass and forbs adjoining cultivated areas near a river (Ejutla). In grass along
a stone fence between cornfields; none taken in near-by pine-oak forests
(Ixtlan). Among grass, brush, and willow trees adjoining milpas and a river
(Oaxaca City). Among grass, brush, and a few oaks bordering orange and
banana groves and alfalfa and cornfields (Sola de la Vega).
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Comprarisons.—Compared with saturatus (specimens of alticolus from
Miahuatldn and Ejutla; topotypes of saturatus): Not significantly different in
external measurements. Upper parts less blackish and more reddish, the buffy
bands between Pinkish Cinnamon and Vinaceous-Cinnamon in adult fresh
summer pelage and near Orange-Cinnamon or Tawny in adult worn pelage
of either summer or winter. Underparts averaging paler, whitish or Pale
Pinkish Buff, pectoral area varying from Light Pinkish Cinnamon to Cin-
namon. Coloration otherwise similar. Skull narrower and slighter in build.
Brain case narrower (see measurements). Supraorbital border usually evenly
curved (a slight supraorbital ridge or sharp-angled shelf usually seen in
saturatus).

REmArks.—The narrow brain case, gently sloping (ventrad) supraorbital
border and reddish-buff dorsal coloration are the prinicpal diagnostic char-
acters of alticolus. The reddish hues are best seen in pelages that evidence
wear, wherein the black tips of the hairs have been reduced. These and the
other characters that distinguish alticolus from saturatus are slight when
compared with the differential features of saturatus and megalotis. Never-
theless they seem worthy of recognition. They are best developed in the
specimens from southern Oaxaca (Miahuatldn and Ejutla) and less clearly
seen in those from localities to the north (Ixtldn and Cerro San Felipe). The
latter group approaches saturatus geographically and morphologically. The
type specimen of alticolus is in this group. It is morphologically atypical of
alticolus. A skull from Oaxaca City has an unusually large brain case, short
rostrum, slight zygomatic notch, and broad mesopterygoid fossa.

SPECIMENS EXAMINED.—Sixty-seven from the following localities in Oaxaca,
M¢éxico: Cerro San Felipe, 10,000 ft., 1 (US); Cerro Zempoaltepec, 7700 ft. ?,
4 (US); Ejutla, 4700 ft., 4; Sierra Judrez, Ixtldn, 6000 ft., 5; La Parada, about
8000 ft., 2 (US); Miahuatlan, 5100 ft., 9; Oaxaca, 5100 ft., 19 (3 CM, 8 US);
mts. 15 mi. SW Oaxaca, 9300 ft. ?, 2 (US); 3 mi. N Ozolotepec, 10,000 ft., 1
(US); Sola de la Vega, 5000 ft., 17; Tamazulapan, somewhere between 6500
and 7500 ft., 1 (US); Tlapacingo, 5200 ft. ?, 2 (US).

Reithrodontomys megalotis zacatecae Merriam

Reithrodontomys megalotis zacatecae Merriam, 1901: 557; Howell, 1914: 89; Hall and Villa,
1949¢: 456 (part).

Reithrodontomys megalotis obscurus Merriam, 1901: 558. México, Chihuahua, Sierra Madre
near Guadalupe y Calvo.

Reithrodontomys colimae, Allen, 1906: 249 (fide Howell, 1914: 39).

Reithrodontomys megalotis zacatecae, Hall and Villa, 1949¢: 456 (part); 1950: 191 (part).

TypE.—Adult female, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll.
No. 91910; México, Zacatecas, Sierra de Valparaiso; collected 6 December
1897 by E. W. Nelson and E. A. Goldman; original No. 11859.

DistrizuTiON.—Sierra Madre Occidental of western México. Known range
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from the vicinity of Colonia Garcia, northwestern Chihuahua, south to the
Nevado and Volcian de Colima and the vicinity of Patzcuaro, Michoacdn.
Known vertical range from approximately 6000 feet at Los Conejos, Micho-
acdn, to 8500 feet at Nahuatzin, Michoacdn.

Hagrrat.—Apparently similar to that for R. m. saturatus. Specimens were
collected in situations as follows: In sparse bunch grass, bracken, and other
ferns that formed the understory in a selectively cut pine forest (near Apo
on Cerro de Tancitaro). Among grass, a few forbs, and sparse brush in open
pine-oak forests (near Volcdn Paricutin). In sparse grass and forbs in a hill-
side field bordering an oak-pine forest (E1 Nevado de Colima).

Comparisons.—Compared with megalotis (specimens of zacatecae from
Sierra de Valparaiso; specimens of megalotis from Jeff Davis and Presidio
counties, Texas): Similar in size of body and skull. Tail longer on the average
(119 per cent of head and body in 7 specimens of zacatecae compared with 104
per cent in 15 examples of megalotis). Much darker and more reddish dor-
sally and ventrally, the dorsal fur reddish brown and the ventral fur pinkish
buff compared with pale buffy gray dorsally and white ventrally in megalotis.
In adult winter pelage upper parts a mixture of black and Pinkish Cinnamon,
the black concentrated in a dorsal line, the Pinkish Cinnamon purest on
sides, forehead, and cheeks. Underparts Light Pinkish Cinnamon, becoming
Pinkish Cinnamon between forelegs. Hairs of throat white throughout, those
of other parts of body Blackish Mouse Gray basally. Pinnae Fuscous, cov-
ered with black and Pinkish Cinnamon hairs, the black concentrated on
inferior inner and superior outer surfaces. Tail Fuscous dorsally, white ven-
trally. Feet white, as in all known forms of megalotis in México. Subadult
winter pelage paler and grayer than adult, the buffy bands of the upper
parts Light Pinkish Cinnamon or Pinkish Buff. (Compare with color descrip-
tion of megalotis in the accounts of that form.) Molar teeth and zygomatic
notch smaller, and zygomatic plate narrower.

Compared with saturatus (topotypes of zacatecae; topotypes of saturatus):
Smaller. Tail averages longer (119 per cent and 108 per cent of head and
body length, respectively, in 7 specimens of zacatecae and 12 specimens of
saturatus). In both subadult and adult winter pelages, ears, upper side of
tail, head, sides, and back paler, the dorsal stripe not as black and the buffy
bands of the hairs less rufescent in hue. Underparts tending to be a deeper
more reddish hue of buff. Cranium smaller (see measurements of depth of
cranium and breadth of brain case, in particular). Molar teeth smaller.
Rostrum and incisive foramina shorter.

Compared with arizonensis (topotypes of zacatecae; topotypes of arizonen-
sis): Insofar as can be determined from the scanty material at hand, the 2
subspecies differ only in coloration. That of zacatecae is darker dorsally and
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ventrally; the buffy hues are similar but the black overlay is much heavier
dorsally. Underparts decidedly more buffy.

REMARKS.—R. m. zacatecae is a well-marked form. Its dark dorsal colora-
tion, buffy underparts with darker buffy pectoral spot, moderately long tail,
and small molar teeth distinguish it from megalotis. Its small size and small
teeth, to mention only 2 of the diagnostic characters, set it apart from
saturatus. It inhabits the higher and cooler parts of the Sierra Madre Occi-
dental. Records of occurrence indicate that it is found principally above 7000
feet, in the oak-pine zone. R. m. megalotis inhabits the flanks of the Sierra
Madre and adjoining parts of the intermontane plateau. Data indicating that
the 2 forms intergrade are not as full as are desired. Specimens from the
vicinity of Colonia Garcia, northwestern Chihuahua, and an example from
La Unié6n, southwestern Chihuahua, are darker dorsally and more buffy
ventrally than specimens considered typical of megalotis from lower eleva-
tions to the east and north. In coloration they are referable to zacatecae;
cranially they are not significantly different from typical megalotis. A speci-
men from Rancheria, southwestern Chihuahua, has a relatively long tail and
small teeth as seen in zacatecae. It is also more buffy ventrally and slightly
darker dorsally than examples of megalotis from lower elevations in Chi-
huahua; nevertheless it is distinctly paler than topotypes of zacatecae. Speci-
mens from the mountains near Guadalupe y Calvo, which were the basis for
the name obscurus, are like topotypes of zacatecae externally. Cranially they
are between zacatecae and megalotis, nearer the latter in size of skull.

There are 4 molariform teeth, instead of the usual 3, in the right upper
jaw of one specimen. M!-3 are normal in position and shape. The extra
tooth lies immediately anterior to M?* in the position where Pm* might be.
It is small and peglike in form. Its crown height is about equal to that of M.
On the occlusal surface the enamel isslightly indented on the anterior face
of the tooth and is slightly folded shallowly on the posterior face. The speci-
men (Mus. Vert. Zool. No. 100247) was collected 4 miles south of Péatzcuaro,
Michoacdn. This is the only instance known to me of supernumerary teeth
in Reithrodontomys.

As here understood zacatecae is recognized principally by its reddish-brown
upper parts, cinnamon underparts, small size, relatively long tail, small brain
case, small molar teeth, slight zygomatic notch, moderately narrow zygomatic
plate, and broad mesopterygoid fossa. Those characters are best seen in the
specimens from the southern part of the range of zacatecae in Jalisco and
Michoacdn. On the average, examples from localities to the north are less
intensely pigmented dorsally and ventrally; the brain case, molar teeth, and
zygomatic plate average slightly larger.

The interrelationships of zacatecae and saturatus are discussed in detail
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above. Where the forms meet in Jalisco and Michoacdn there apparently is
little or no panmixia of their populations (Figs. 11-13). Specimens of both
zacatecae and of saturatus are at hand from the vicinity of Patzcuaro, Nahuat-
zin, and Volcan Paricutin. Populations of saturatus appear to separate the
populations of zacatecae in Michoacin and Jalisco from those in Zacatecas
and areas to the north. If the 2 forms interbreed freely, they do so in areas
not sampled at this time. Present evidence indicates that intermixture of
the 2 forms is uncommon.

SpECIMENS EXAMINED.—Fifty-five from the following localities in México:
Chihuahua: 9 mi. SE Colonia Garcia, 8200 ft., 2 (MVZ); Sierra Madre near
Guadalupe y Calvo, somewhere between 7000 and 9000 ft., 3 (US); 6 mi. N
Guachochic, La Unién, 8400 ft., I (MVZ); 12 mi. E Guachochic, Rancheria,
6250 ft., 1 (MVZ). Durango: El Salto, somewhere between 7600 and 8400 ft.,
2 (US). Jalisco: N slope El Nevado de Colima, 7300 ft., 2. Michoacdn: 3 mi.
(by road) E Angahuan, 8000 ft., 2; 814-9 mi. (by road) E Angahuan, 8000 ft.,
2; Cerro Tancitaro, 1 mi. N Apo, 7000 ft., 5; 4 mi. WSW Uruapan, Los
Conejos, 6000 ft., 1; Nahuatzin, 8500 ft., 2 (US); 83 mi. NE Volcin Paricutin,
7200 ft., 1; 3 mi. N Volcdn Paricutin, San Juan, 7200 ft., 1; 2 mi. NNW San
Juan, 7700 ft., 2; Patamban, 4 (US); 314-5 mi. S Pdtzcuaro, 7800-7900 ft., 12
(MVZ); 9 mi. SE Patzcuaro, 8000 ft., 1 (MVZ). Zacatecas: Sierra de Valparaiso,
8200-8700 ft., 13 (US).

Reithrodontomys megalotis amoles Howell
Reithrodontomys amoles Howell, 1914: 40.

TypE.—Adult female, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. No.
81234; México, Querétaro, Pinal de Amoles: collected 20 September 1896 by
E. W. Nelson and E. A. Goldman; original No. 10169.

DistriBuTION.—Known only from the vicinity of Pinal de Amoles, Queré-
taro.

HasitaT.—Two specimens from Amoles were trapped in the following
situations: One under vines and herbs growing in an abandoned cornfield
in a barranca and the other among brush and herbs on a rocky slope.

Comparisons.—Compared with saturatus (topotypes of amoles; topotypes
of saturatus): Similar in coloration. Smaller in all measurements of skin and
skull except length of tail and breadth of mesopterygoid fossa. Tail relatively
longer (the length respectively 117, 123, and 125 per cent of head and body
length in the 3 topotypes). Brain case shallower and narrower (see measure-
ments). Mesopterygoid fossa similar in breadth in the 2 forms, thus relatively
broader in amoles. Molar teeth and auditory bullae smaller.

Compared with megalotis (topotypes of amoles; specimens of megalotis
from western Texas): Similar in length of head and body and in size of ear.
Tail much longer (averages 122 per cent of head and body length, compared
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with 104 per cent in 14 specimens of megalotis). Summer pelage much darker,
back predominantly blackish, and sides Cinnamon to Pinkish Cinnamon,
with a light admixture of black. Underparts varying from bright Pinkish
Cinnamon to Pale Pinkish Cinnamon, pectoral area slightly darker in tone.
Tail and ears as in saturatus, darker than in megalotis. Feet white. Cranium
similar in length but narrower and shallower in amoles (well seen in zygo-
matic breadth, depth of cranium, and breadth of brain case); zygomatic plate
narrower (see measurements); zygomatic notch anteroposteriorly shorter;
mesopterygoid fossa broader; molar teeth smaller.

Compared with zacatecae (topotypes of amoles; specimens of zacatecae
from western Zacatecas and Durango): Similar in coloration, upper parts of
amoles possibly slightly more blackish and reddish. Similar in length of head
and body, length of ear and tail, and in most dimensions of the cranium.
Brain case narrower and shallower.

REMARKS.—R. amoles was described from one specimen collected in 1896.
In 1949 Dr. H. O. Wagner made especial efforts to obtain additional topo-
types and in several hundred trap nights succeeded in trapping 2 specimens.
All statements herein regarding amoles are based on those 3 specimens and,
accordingly, are highly tentative. R. amoles is most similar to R. zacatecae
and especially to the segment of zacatecae found in Michoacdn and southern
Jalisco. The characters that distinguish topotypes of amoles from the speci-
mens in Michoacdn and Jalisco are few and slight. When the range of varia-
tion of amoles is better known it may coincide closely with that of zacatecae
of Michoacdn and Jalisco. The forms zacatecae, amoles, and arizonensis are
all characterized by moderately dark coloration, small size, relatively long
tail, and small molar teeth. They form a group distinct from megalotis and
saturatus. The group approaches the specific level of differentiation, and in
some areas it appears to be reproductively isolated from megalotis and satu-
ratus (see Figs. 11-13 and accounts of the species megalotis for further
discussion of this point).

SPECIMENS EXAMINED.—México, Querétaro, Pinal de Amoles, approximate-

ly 7500 ft., 3 (1 US).

Reithrodontomys sumichrasti
(Maps 3, 12; Pls. II-IX; Figs. 9, 10, 14-16, 19, 20)

The status, relationships, and full extent of the range of R. sumichrasti
have been obscure since the species was first described in 1861, a period of
over ninety years. The species has been confused repeatedly with other
species of the genus and has received a lion’s share of scientific names applied
to samples from various parts of its range. Specimens have been identified
erroneously as megalotis, fulvescens, and chrysopsis. Other specimens were
the basis for the descriptions of rufescens, nerterus, otus, seclusus, luteolus,
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allenti, dorsalis, underwoodi, modestus, australis, and vulcanius. Some of
these names are clearly synonyms. Seven of them designate the geographic
races that are recognized here. '

When Howell (1914: 50) reviewed the genus, he had the original descrip-
tion and photographs of the type specimen of R. sumichrasti. He determined
to his satisfaction that the type is an example of the subgenus Reithrodonto-
mys. He was not sufficiently certain of the specific identity of the form, how-
ever, to use the name for one of the currently recognized species. He listed
sumichrasti in the synonymy of R. fulvescens difficilis, but indicated that it
might not belong there.

I have at hand a photograph of the skull of the type specimen and meas-
urements of it and of the skin. These were generously supplied by Dr. P.
Revilloid, director of the Museum of Natural History of Geneva. It is clear
that the type is referable to the subgenus Reithrodontomys, as Howell
pointed out. It is not conspecific with R. fulvescens, however. The charac-
ters of M2 rule out fulvescens and also exclude all species of Aporodon. It is
equally clear that the type is conspecific with either megalotis or rufescens
(as heretofore known). In order to associate sumichrasti with one or the other
of those 2 species, the photographs and other data were compared in detail
with specimens of megalotis and rufescens from west-central Veracruz. Speci-
mens from west-central Veracruz were selected because the type specimen
of sumichrasti probably came from that area. The following characters were
considered most important in indicating the identity of sumichrasti: In M1-2
of the specimen there are short blunt mesolophs bounded anteriorly by a short,
anteromedially directed first secondary fold. Such an arrangement is usual
in rufescens and uncommon in megalotis. M3 is small and oval in shape, more
closely resembling rufescens than megalotis. The mesopterygoid fossa is broad
and the auditory bullae are small in relation to size of skull; in these charac-
ters the type fits better with rufescens than with megalotis. In M*-2, particu-
larly in M2, the paracone is not evenly rounded posteriorly but is keeled on its
posterolabial margin; the keel projects into the second primary fold. This is
common in rufescens; insofar as is known, megalotis has no such keel. In the
mountains of Veracruz the 2 species are similar in size and in many other
characters. Incomplete specimens from the region often are difficult to iden-
tify. Present evidence, however, appears to be sufficient to correctly connect
the type specimen with the species heretofore known as R. rufescens. Accord-
ingly, it is necessary to relegate rufescens to the synonymy of sumichrasti, the
oldest applicable name.

Mirador, Veracruz, is suggested as the type locality of sumichrasti. The
species occurs in that area and Sumichrast, who obtained the type specimen,
is known to have stopped in Mirador at Sartorius’ ranch (see accounts of R. m.
mexicanus for additional information).
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Genetic variability in R. sumichrasti appears to be well scattered through
the populations of the species. There are great seasonal and age differences
and few clear-cut geographic trends in morphological traits. The broad range
in individual variation is well seen in the several large samples, for example
in those from the Volcin de Chiriqui, Panama4, from Los Esesmiles, El Salva-
dor, from several localities in Chiapas, and from the Nevado de Colima,
Jalisco. In the samples from the Nevado, there are long narrow skulls and
short broad skulls, broad and narrow brain cases, large and small teeth and
auditory bullae, pale buffy upper parts and dark reddish-brown upper parts,
dusky feet and white feet, long and short and monocolor or bicolor tails, and
correspondingly striking variations in other parts. Considering extremes, one
might suspect that more than one species is represented in the sample. The
presence therein of all essential degrees of intermediacy renders that hypoth-
esis untenable, however. It strongly indicates that the observed variations
in the sample are those of individuals of one species but of various ages and
representing various stages of pelage wear and replacement.

In tone of coloration the races of sumichrasti may be arranged in 2 groups.
Within each group the color deepens geographically from north to south.
The races sumichrasti, dorsalis, australis, and vulcanius are dark-colored
forms. In each there is an abundance of black dorsally which largely obscures
the cinnamon ground color. Thus, the upper parts are blackish and dull. The
underparts are similarly somber. The tips of the hairs are tinted but the bands
are narrow and the broad plumbeous bands show through and contribute
strongly to the tone of the underparts. Of these 4 races australis and vulcanius
are the most somber and sumichrasti is the palest. The races nerterus, luteolus,
and modestus comprise a group which is brighter in color. In thém there is
less black dorsally and the cinnamon-tinted bands of the hairs of the under-
parts obscure the blackish basal bands. The result is a distinctly brighter and
on the average more buffy coat in those races. Of the 3 forms, nerterus is the
palest and modestus the darkest.

DistrisuTioN.—Highlands of central and southern México and Central
America, from the Sierra de Autldn and El Nevado de Colima, Jalisco, and
Amoles, Querétaro, south to the Volcin de Chiriqui, Panama. Most records
of occurrence are within the altitudinal range 5000-9000 feet. Known vertical
range extends from approximately 4000 feet at Orizaba, Veracruz, Las Mar-
garitas, Chiapas, and Altos Escazu, Costa Rica, to 10,000 feet near Ozolotepec,
Oaxaca, 11,300 feet on Volcan de Chiriqui, Panama, and 13,200 feet on Vol-
cdn Tajumulco, Guatemala.

HasitaT.—The species has a broad ecologic range, in keeping with the
extent of its vertical range. It occurs in both subtropical and temperate cli-
mates. The type of substrate on which it lives varies from dry, rocky and
sandy soil to marshy and other perennially wet ground. Three situations in
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which it is found are: sparse cover in oak and pine forests, sacatén, and lush
growths in cloud forests. To judge from trapping records, it is most abundant
and apparently thrives in cool and moist situations, such as along streams
and in cool, humid forests. Of all species in the subgenus Reithrodontomys
it most closely qualifies as a subtropical species.

Its geographic, vertical, and ecologic ranges overlap those of several other
species of the genus, and there are many instances of capture of specimens of
sumichrasti and of other species of Reithrodontomys in the same area. For
example, the species is recorded with mexicanus, rodriguez:, and creper from

~the Volcan de Chiriqui, Panamd. In Guatemala it is found variously with
tenuirostris, microdon, mexicanus, fulvescens, and gractlis. In México exam-
ples of the species have been collected in the same trap line in which speci-
mens of one or more of the following species also were trapped: microdon,
chrysopsis, megalotis, fulvescens, and mexicanus. The broad vertical and
ecological ranges of sumichrasti partly account for the fact that sumichrasti
occurs with many other species of harvest mice. Moreover, the species is cen-
trally located geographically and ecologically. Its geographic range encom-
passes the metropolis of Reithrodontomys. More species occur within the
geographic limits of its range than within the range of any other species in
the genus. It occupies a geographically intermediate position between north-
ern and southern species. Its vertical and ecological positions are also inter-
mediate, lying between those of species that live in cool, moist situations at
high altitudes and those of other species that are adjusted to hot and dry
conditions of tropical or temperate lowlands.

In ranking the species of the subgenus Reithrodontomys on the basis of
altitudinal, climatic, and vegetational belts in which they live, I would place
R. sumichrasti below chrysopsis and above megalotis. R. chrysopsis inhabits
the cool, moderately moist fir belt on the upper slopes of the mountains.
R. sumichrasti lives at lower elevations in the pine-oak zone and in the ad-
joining, more humid, broadleaf evergreen belts. It apparently thrives in
moderately heavy and often brushy cover in forested areas where the tem-
peratures are moderate and where there are frequent rains, fogs, or clouds.
R. megalotis typically occurs in more open, although not necessarily drier,
situations, such as grasslands, meadows, and fence rows along open fields;
it ranges to lower altitudes than do the other 2 species.

ComMmrarisons.—In the subgenus Reithrodontomys, sumichrasti stands be-
tween chrysopsis and megalotis in size of body and skull. On the basis of
size alone some specimens of sumichrasti may be indistinguishable from small
individuals of chrysopsis or large examples of megalotis. Differential char-
acters of chrysopsis and sumichrasti are given in Table I and Figures 14 and 15.
Color of the pelage of R. sumichrasti is Cinnamon or tones thereof. Seasonal
and age differences in coloration are greater than those apparently related
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directly to geography. These differences are described in detail elsewhere.
In general, adult pelages of both dry and wet seasons are reddish brown or
blackish dorsally and cinnamon ventrally. In coloration the northern races
of sumichrasti resemble R. chrysopsis chrysopsis and R. fulvescens difficilis;
resemblances of wet-season pelages of chrysopsis and sumichrasti are particu-
larly striking. Upper surfaces of the hind feet vary from whitish through
buffy to dusky; the dusky area varies in size and intensity. There is some evi-
dence that duskiness of the hind feet is characteristic in the wet months of the
year.
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Fic. 14. Skull lengths (in mm.) of specimens of Reithrodontomys chrysopsis and R.
sumichrasti from México. Each black square represents a specimen of chrysopsis and each
open square indicates a specimen of sumichrasti; a shaded square represents 2 specimens,
one of each species.

RevationsHrps.—Cranial and dental characters of sumichrasti indicate
clearly that the species belongs in the subgenus Reithrodontomys. It is a
specialized species in contrast to montanus, burti, humulis, megalotis, and
raviventris, which are considered generalized kinds. Its large body and skull,
long scantily-haired tail, long broad rostrum, short broad zygomatic notch,
broad mesopterygoid fossa, and the tendency toward a complex molar pat-
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tern constitute evidences of specialization. On the basis of amount of speciali-
zation sumichrasti and chrysopsis may be considered to comprise a “weak”
species group. The affinities of that group are clearly with the megalotis
group of species, rather than with the fulvescens group. The closest living
relatives of sumichrasti appear to be chrysopsis and megalotis, to judge from
the morphology of those species. Both chrysopsis and sumichrasti may have
evolved from primitive megalotis-like stock. Facts of their morphology are
compatible with that hypothesis.
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Fic. 15. Tail lengths (in mm.) of specimens of Reithrodontomys chrysopsis and R. sumi-
chrasti from parts of México. Each black square represents a specimen of chrysopsis and each
open square indicates a specimen of sumichrasti; a shaded square represents 2 specimens,
one of each species. In specimens from Cerro de Tancitaro and El Nevado de Colima the tail
length of sumichrasti tends to exceed that of chrysopsis.

Reithrodontomys sumichrasti sumichrasti de Saussure

Reithrodon sumichrasti de Saussure, 1861: 3. )

Ochetodon sumichrasti, Coues, 1874: 186 (sp. proband.).

Reithrodontomys rufescens Allen and Chapman, 1897b: 199. México, Veracruz, Jalapa, 4400 ft.
Reithrodontomys rufescens rufescens, Howell, 1914: 56.
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Reithrodontomys fulvescens difficilis, Davis, 1944: 392; Howell, 1914: 51 (part).
Reithrodontomys fulvescens toltecus, Davis, 1944: 392 (part); Hooper, 1947: 49 (part).

Type.—Male, skin and skull; Mus. Hist. Nat. Genéve No. %! ; México
(herewith fixed at Mirador, Veracruz); purchased from Sumichrast.

DistriBUTION.—Mountains of southeastern México—in Veracruz, Puebla,
Hidalgo, Querétaro, México, Distrito Federal, and Oaxaca. Known range
from Amoles, Querétaro, and Molango, Hidalgo, southeast to Cerro San
Felipe, Oaxaca. Known vertical range from about 4000 feet at Orizaba, Vera-
cruz, to 9500 feet in the vicinity of San Bartolomé, near Mexico City.

HasiTaT.—Stands of grass, brush, or forbs within and bordering temperate
and subtropical pine and oak forests; principally in areas frequently bathed
by clouds and rain. Specimens were collected in situations as follows: Eight
feet above ground in a fir tree among pines and oaks at the lower edge of the
fir belt; on a rocky south-facing slope among oaks and pines (Cafién Con-
treras). In an oak forest (Hacienda Cérdoba). On the border of oak forests
and cornfields (Cerro San Felipe). In woods; at the edge of a field (La Cumbre).
In a pine forest; in vegetation bordering pine forest and pastureland (Huau-
chinango). Among alder, ferns, moss, and grass in a humid canyon; among
_ brush, grass, and pines (Amoles). In stone walls bordering cornfields within
oak forests (Acultzingo). In various places at the lower edge of the oak and
pine forests where they merge with more tropical forests (Altotonca and
Teziutlin). Among sparse brush and grass on the upper slopes of a humid
tropical canyon (Jalapa).

CHARACTERS.—Size: Medium; head and body length of adults rarely less
than 75 mm., the maximum 88 mm. in specimens examined; hind foot rarely
less than 18 mm., the maximum 21 mm. Tail long, the observed range 81-113
mm. in subadults and adults. Ear moderate, varying from 13 to 17 mm., the
average about 15 mm. Skull large, the observed range in total length in sub-
adults and adults 21.5-24.3 mm. Molar teeth moderate in size, the range in
length of molar row 3.2-4.0 mm., the average 3.6 mm.

Color: As described for R. s. nerterus (the samples of which more com-
pletely represent the gamut of ages and seasons than do those of sumichrasti)
except for differences as follows: In adult pelage of dry season (February
specimens from Huauchinango) upper parts somber, not as bright as in
nerterus, ground color similar in the 2 forms (near Cinnamon or Pinkish
Cinnamon) but hair bands providing that color apparently narrower in
sumichrasti, the black bands thus contributing relatively more to the tone
of the upper parts. Underparts much less brightly colored, the buffy bands
of about the same hue in both forms (near Pinkish Cinnamon) but bands
apparently narrower in sumichrasti. Whatever the cause, the underparts of
sumichrasti are distinctly duller, less buffy, than those of nerterus. Adult
pelage of wet season (August specimens from Amoles): Dorsal area much as
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in nerterus; sides duller in sumichrasti, the cinnamon bands narrower and
thus contributing relatively less than the black bands to the mass coloration
of the sides. Underparts duller, mass coloration Light Pinkish Cinnamon in
sumichrasti and bright Cinnamon or Pinkish Cinnamon in nerterus. Sub-
adult pelages matching closely in the 2 subspecies, but again upper parts
and underparts of sumichrasti slightly more somber than in nerterus.

Skull: Brain case of moderate size (see measurements); its shape more sim-
ilar to that of megalotis and chrysopsis than to that of species of Aporodon.
Frontal bones broad, in old individuals often forming a narrow postorbital
shelf. Rostrum broad and long (see measurements), consistently broader than
interorbital constriction. Zygomata broad and strong, much less fragile than
in Aporodon. Zygomatic notch broad and anteroposteriorly shallow, shal-
lower than in all other species of the subgenus Reithrodontomys. Zygomatic
plate broader than mesopterygoid fossa. Pterygoid fossae moderately broad,
the size of each between that seen in mexicanus and that in megalotis. Audi-
tory bullae moderate: relatively much smaller than in megalotis, slightly
smaller than in chrysopsis, and larger than in hirsutus and mexicanus. Incisive
foramina long and narrow, as in chrysopsis and megalotis. Posterior palatine
foramina small oval slits. Sphenopalatine vacuities large, usually as large as
the crown surface of the molar row. Molar teeth much as in megalotis; but
in M1-2 they are unlike those of megalotis in that a short, blunt mesoloph
is often present; it is bounded laterally by a short anteriorly projecting sec-
ondary enamel fold. In further contrast the posterolateral face of the para-
cone in M2 of sumichrasti is often keeled dorsoventrally; the keel may be
fused with a mesostyle. This character is best seen on M2. It is entirely pecu-
liar to sumichrasti, insofar as is known.

REeMARrks.—The specimens from western Puebla, México, and Distrito Fed-
eral are intermediate in characters between sumichrasti of Veracruz and
nerterus of Jalisco and Michoacdn. In none is the venter as bright as in the
brightest nerterus; however, one of 5 adult pelages and 3 of 6 subadult pelages
from Distrito Federal fall within the range established by the specimens
from Michoacdn and Jalisco. The examples from Acultzingo average slightly
paler than those from other localities in Veracruz; the difference is prob-
ably seasonal rather than racial. Three examples from La Cumbre, Oaxaca,
agree with luteolus topotypes in color of underparts. Their rather blackish
upper parts and their cranial characteristics require that they be assigned to
sumichrasti rather than to luteolus. Other specimens from Oaxaca also fit
best with sumichrasti of Veracruz.

SPECIMENS EXAMINED.—One hundred and fifty-three from the following lo-
calities in México: Distrito Federal: vicinity of Contreras, 8500-9300 ft., 14;
San Bartolomé, 9500 ft., 1. Hidalgo: Molango, 5400 ft., 14; Zacualtipan, 6000
ft., 18. México: Hacienda Cdrdoba, 8600 ft.,, 1. Oaxaca: Cerro San Felipe,
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7200-7500 ft., 3; 5 mi. NE Cerro San Felipe, La Cumbre, 9000 ft., 3 (MVZ);
mts. 15 mi. SW Oaxaca, somewhere between 8800-9500 ft., 1 (US); Reyes,
somewhere between 6700 and 10,200 ft., 3 (US). Puebla: Honey, 6200 ft., 1;
Huauchinango, 5000 ft., 10 (3 CM, 3 US); Rio Atlati, 8700 ft., 1 (Tex); Teziut-
lan, 6000 ft., 8 (2 CM). Querétaro: Amoles, somewhere between 7500 and 9500
ft., 7 (1 US). Tlaxcala: 5 mi. SW Tlaxcala, 7500 ft., 1 (Tex). Veracruz: vicinity
of Acultzingo, 7000 ft., 29 (9 CM, 1 KU); Altotonca, 6000 ft., 9 (5 CM); Las
Vigas, 8500 ft., 3 (KU); Jalacingo, 5500-6000 ft., 8 (5 CM, 1 KU); vicinity of
Jalapa, 4500 ft., 8 (3 AM, 1 KU, 1 US); vicinity of Jico, between 4500 and 6500
ft., 8 (US); Maltrata, 6000 ft., 1 (US); Orizaba, 4000 ft., 1 (US).

Reithrodontomys sumichrasti nerterus Merriam

Reithrodontomys colimae nerterus Merriam, 1901: 551; Howell, 1914: 60.

Reithrodontomys levipes otus Merriam, 1901: 555. México, Jalisco, foothills of El Nevado de
Colima, 6500 ft.

Reithrodontomys otus, Howell, 1914: 55.

Reithrodontomys chrysopsis seclusus Hall and Villa, 1949a: 163 (part); 1949b: 173 (part);
1949¢: 459 (part); 1950: 195 (part). México, Michoacén, Cerro Tancitaro, 7800 ft.

TypE.—Subadult female, skin and skull; U. S. Nat. Mus. Biol. Surv.
Coll. No. 3388 México, Jalisco, foothills of El Nevado de Colima, 6500 ft.,
elevation; collected 21 April 1892 by E. W. Nelson and E. A. Goldman; orig-
inal No. 2514.

DistriBuTION.—Mountains bounding the southwestern part of the Mexican
Plateau, in the states of Jalisco and Michoacian. Known range from the Sierra
de Autldn, Jalisco, east to Macho de Agua, extreme eastern Michoacdn.
Known vertical range from 5300 feet at Uruapan, Michoacan, to 9500 feet
on the Nevado de Colima, Jalisco.

HasitaT.—Grassy and brushy areas in pine-oak forests and locally in fir
forests. Specimens were obtained in situations as follows: In a thicket of
Salvia and Alnus bordering a bunch-grass meadow (grass 2-3 ft. high) and a
pine-oak forest (Sierra de Autldn). In a dense growth of Salvia, Lupinus and
other shrubs (average height 4-8 ft.) in a recently cut pine-fir forest; among
ferns, moss, sedges, and shrubs in a perennially moist canyon (N'W slopes of
Nevado de Colima). Among Salvia, Ceanothus, Lupinus, and other shrubs in
a mixed hardwood and coniferal forest—oaks, madrone, pines, and other
trees (NE slopes of Nevado de Colima). In a thicket of brush and vines along
a fence at the lower border of pine-oak forests (foothills west of Ciudad
Guzmdn). In dense growths of forbs, bunch grass (3 ft. in height), and shrubs
near a creek in a pine-oak forest; in brush bordering a wheat field and an
oak, pine, and fir forest (Cerro Tancitaro). In dense brush bordering a pine-
oak forest and grassland (Uruapan). In brush and among lava boulders in
a pine-oak forest (6 mi. S Pdtzcuaro). In Baccharis, elderberry, grass, and
among young pine and fir trees at the edge of a meadow; in tall grass near
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a creek; in an oak forest; among forbs and grass along a creek in a pine forest
(Cerro San Andrés). In a pine-fir forest (30 mi. E Morelia).

CHARACTERs.—Color: Fresh adult pelage of dry season (March specimens
from the Nevado de Colima): Upper parts a mixture of cinnamon and black,
the former predominant on the sides and cheeks and the latter on the head -
and back; distal one-third of cover hairs slightly more buffy than Cinnamon
or Pinkish Cinnamon; basal two-thirds Dark Plumbeous to Plumbeous-
Black, nearer the latter; the many long guard hairs Plumbeous-Black basally,
black medially, and pale gray or colorless apically. Entire underparts bright
cinnamon, that color most vivid in the pectoral area; basal one-half of the
fur varying from Dark Plumbeous to Plumbeous-Black, distal half between
Cinnamon and Clay Color or Pinkish Cinnamon and Cinnamon-Buff. Muzzle
and circumorbital area Fuscous or black. Pinnae Fuscous or Fuscous-Black,
always with some, and often with many, buffy hairs on their internal and
external surfaces. Tail Fuscous or Fuscous-Black dorsally and either paler
ventrally or monocolor. Ankles and wrists Fuscous. Upper surface of hind
feet white, Cinnamon, Pinkish Cinnamon, or Fuscous; in most specimens,
however, white or Pinkish Cinnamon with a narrow dorsal Fuscous stripe
extending from the ankle for about one-third of the distance to the base of
toes; toes white. Fresh adult pelage of wet season (June and July specimens
from Cerro Tancitaro): Similar to that of dry season but upper parts much
darker because of a slightly deeper ground color (about Cinnamon) and a
greater abundance of black guard hairs, particularly on head and back; tail
scarcely paler ventrally than dorsally.

Fresh subadult pelage of dry season (March specimens from the Nevado
de Colima): In general, duller than adult pelage. Ground color of the upper
parts slightly paler in tint, nearer Pinkish Cinnamon and Cinnamon-Buff
than Cinnamon and Clay Color, hair bands of that color apparently nar-
rower than in adults. Underparts also appearing less vivid, nevertheless
Cinnamon or Pinkish Cinnamon as in adults. Fresh subadult pelage of wet
season (late June specimens from Cerro Tancitaro): As described immedi-
ately above, but upper parts much darker; back and head blackish.

Comparisons.—Compared with sumichrast: (specimens of nerterus from El
Nevado de Colima; specimens of sumichrasti from Jalapa and Las Vigas);
Similar in body size and in most cranial proportions. Tail averages longer
(105 mm. compared with 92 mm.), but this difference not significant when
applied to the total sample of each race. Pelage coloration brighter; this dif-
ference best seen on the sides and especially on the underparts. Zygomatic
plate narrower and zygomatic notch shallower.

RemARrks.—The bright cinnamon sides and underparts constitute the prin-
cipal basis for recognition of nerterus. The moderately narrow zygomatic
plate and shallow zygomatic notch characterize all series of nerterus except
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the series from Cerro Tancitaro. Those specimens are not separable from
sumichrasti of Veracruz in the 2 characters. The bright coloration of the
sides and underparts is fully developed in the specimens from Tancitaro,
however, and in all other series from Michoacin and Jalisco. When due con-
sideration is given to age and pelage condition, I cannot separate the series
from central and western Michoacdn from the series from Jalisco without
recourse to the locality labels. R. s. nerterus grades into R. s. sumichrasti in
eastern Michoacdn and western México. The eastern limit of the range of
nerterus is here considered to be near the México-Michoacdn state line.
(Map 3.)

Two species are represented in the series of specimens that formed the
basis for the description of seclusus. Twenty of those specimens, including
the holotype, are examples of R. sumichrasti. Two are specimens of R. chrys-
opsis. The differences between the 2 series are real, indeed, but they dis-
tinguish full species, not subspecies. The original description of seclusus is
published both in English and in Spanish (Hall and Villa, 1949a, 19490).
The Spanish version was published on 18 September 1949 (fide Hall, in litt.),
the English account on 23 August 1949. The latter has priority and, there-
fore, establishes the name. The specimens from Cerro Tancitaro closely re-
semble topotypes of nerterus. The forms seclusus and nerterus are not sepa-
rable subspecifically; seclusus, therefore, is relegated to the synonomy of
nerterus.

R. otus also is a synonym of nerterus. The type specimen is clearly an ex-
ample of R. sumichrasti nerterus and not of R. fulvescens or of R. hirsutus,
the species with which otus was compared by Howell (1914: 56). The type
specimen and other examples from the lower edge of the pine zone on the
Nevado (listed below as the foothills west of Ciudad Guzmadn) are slightly
paler than those from higher elevations in the fir-pine belt. The differences,
however, are far from sufficient for formal subspecific recognition.

SPECIMENS EXAMINED.—One hundred and forty from the following locali-
ties in México: Jalisco: El Nevado de Colima, foothills W of Ciudad Guz-
man, 6500 ft., 10 (3 US); NE slopes, 7300 ft., 7; NE slopes, 7500 ft., 5; NW
slopes, 8000 ft., 37; NW slopes, 9500 ft., 1; Sierra de Autldn, 7000 ft., 1; 9000
ft., 4. Michoacdn: Cerro Tancitaro, 6000 ft., 5 (CM); 7800 ft., 10 (CM); NW
slopes, 1 mi. N Apo, 7000 ft., 14; NW slopes, 315 mi. ENE Apo, 9000 ft., 6;
undetermined elevation, 5 (CM); 8 mi. WNW Ciudad Hidalgo, 8000 ft., 2;
9 mi. WNW Ciudad Hidalgo, 8700 ft., 1; 10 mi. NW Ciudad Hidalgo, Cerro
San Andrés, 9400 ft., 5; 10 mi. ESE Zitdcuaro, Macho de Agua, 8000 ft., 2
(MVZ); 30 mi. E Morelia, 8500 ft., 3 (MVZ); Mil Cumbres, 9200 ft., 1; 314
mi. S—9 mi. SE Pitzcuaro, 7800-8000 ft., 18 (15 MVZ); 2 mi. W Pdtzcuaro,
7700 ft., 1 (MVZ); Uruapan, 5300 ft., 2.
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Reithrodontomys sumichrasti luteolus Howell

Reithrodontomys rufescens luteolus Howell, 1914: 57.
Reithrodontomys alleni Howell, 1914: 59. México, Oaxaca, mountains near Ozolotepec,
10,000 ft.

TypeE.—Adult female, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll.
No. 71558; México, Oaxaca, Juquila, 5000 ft. elevation; collected 28 Febru-
ary 1895 by E. W. Nelson and E. A. Goldman; original No. 7579.

DistriBuTION.—Sierra Madre del Sur of Guerrero and Oaxaca. Known
range from Omilteme, Guerrero, east to the vicinity of Ozolotepec, Oaxaca.
Known altudinal range from 5000 feet at Juquila to 10,000 ft. in the moun-
tains near Ozolotepec.

HaABITAT.—Presumably similar to that for sumichrasti and nerterus, namely
brushy and grassy areas in cloud forests and mesic oak-pine forests. A speci-
men from Omilteme was trapped under a pile of pine slash in an open pine
forest.

Comparisons.—Compared with sumichrasti (topotypes of luteolus; topo-
types of sumichrasti): Similar in size. Coloration brighter, nearer that of
nerterus than that of sumichrasti. Upper parts more rufescent, ground color
similar in the 2 forms (near Cinnamon), but that color less strongly inter-
mixed with black on cheeks and sides in luteolus, those parts thus brighter
and standing in stronger contrast to the blackish middorsal area. Underparts
near Pinkish Cinnamon or Light Pinkish Cinnamon, but appearing slightly
more brilliant than in sumichrasti. Brain case flattened dorsally and shallow
posteriorly (more evenly convex in dorsal profile in sumichrasti).

Compared with nerterus (topotypes of luteolus; topotypes of nerterus):
Similar in size. Coloration of dry season pelage similar, but ground color of
upper parts a slightly deeper shade of Cinnamon (between Cinnamon and
Sayal Brown); sides and cheeks as brightly colored as in nerterus; underparts
similar. Pelage of wet season unknown. Zygomatic plate broader and zygo-
matic notch deeper, on the average. Brain case more flattened dorsally and
shallower posteriorly.

REMARKs.—The dorsally flat and posteriorly shallow brain case constitutes
the principal morphological basis for the recognition of luteolus. It is a
weakly characterized form, and its traits cannot be appraised satisfactorily
from the few specimens at hand. Present evidence indicates that R. allen:
is a synonym of R. s. nerterus. In the type specimen, a skin and incomplete
skull of an old male, the complex of characters peculiar to R. sumichrasti are
evident; no qualities therein suggest a different species. Moreover, insofar as
it is complete the skull resembles skulls of topotypes of luteolus, and the pel-
age coloration falls within the range of variation to be expected in luteolus.

SPECIMENS EXAMINED.—Seventeen from the following localities in México:
Guerrero: Omilteme, somewhere between 6000 and 8700 ft., 3 (US); 3 mi. W
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Omilteme, 8200 ft., 1 (MVZ). Oaxaca: Juquila, 5000 ft., 12 (US); 3 mi. N
Ozolotepec, La Cieneguia, 10,000 ft., 1 (US). :

Reithrodontomys sumichrasti dorsalis Merriam
Reithrodontomys dorsalis Merriam, 1901: 557; Howell, 1914: 61; Goodwin, 1934: 36.

Type.—Adult male, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. No.
77009; Guatemala, Dept. Totonicapdn, Calel; collected 14 January 1896 by
E. W. Nelson and E. A. Goldman; original No. 9112.

DistriBuTiON.—Mountains of Chiapas and Guatemala. Known range from
Pueblo Nuevo, Chiapas, southeast to the vicinity of Salama and San Rafael,
Guatemala. Vertical range from 4000 feet at Las Margaritas, Chiapas, to ap-
proximately 13,200 feet on Volcdn Tajumulco, Guatemala.

Hasrrat.—This form occurs in a wide variety of habitats in the subtropical
and temperate highlands. It is found in open stands of grass and scrub oak
on dry, rocky hillsides, in sparse cover in pine-oak forests, in brush and grass
along streams and ponds, and in wet, lush growths in cloud forests. To judge
from trapping records, it is most abundant in dense stands of grass, weeds,
and brush, such as are found in abandoned fields or burned or cutover areas,
and in moist situations in cloud forests and oak-pine forests. Specimens were
collected in situations as follows: Among moss-covered boulders in a cutover,
heavily-grazed pine and cypress forest; in a damp, dense growth of moss, grass,
and woody perennials that formed the understory of a second-growth pine
forest (Chemal). In dense, moist, ground cover in a cloud forest; in grassy
openings and bracken jungles in a wet deciduous forest; in bunch grass at
the edge of a wheat field in an open pine forest (Nebaj). In dry, shrubby
growth; in a damp deciduous forest; and in a moist pine forest (Cotzal). In
a grassy clearing in a cloud forest (Finca Montserrat). In a coffee grove (Yepo-
capa). In grass at the edge of a clearing in a cloud forest (La Jolla Grande). In
lush, moist vegetation at the base of a cool, northwest-facing slope in the cloud
forest belt; among ferns and rushes in an alder thicket along a stream (Chajul).
In grass in a dry scrub-oak forest (Jocopilas). In sparse grass among oak scrub
on a heavily grazed hillside (Salamd). Among brush and rocks in pastureland;
in brush in a dry oak forest; in an oak cloud forest (San Cristébal). In grass
and brush along cornfields (Las Margaritas, Amatenango, and San Francisco
Solano). In brush and grass under oaks, junipers, and pines; in hedges border-
ing a swampy pasture; in brush and grass bordering a river (Teopisca). In
grass under junipers and oaks; in a thicket of Salvia at the border of a corn-
field (San Rafael). Under a tangle of brush and vines in a pasture near a lake
(San José).

Comparisons.—Compared with luteolus (specimens of dorsalis from south-
eastern Chiapas; specimens of luteolus from Juquila, Oaxaca): Averaging
slightly smaller in body and skull size. Tail shorter (averages 85 mm. in a
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series of 42 specimens of dorsalis and 101 mm. in 6 specimens of luteolus).
Coloration much more somber. Upper parts more blackish, the dorsal stripe
distinct; ground color slightly more reddish in hue and deeper in tone (near
Cinnamon or Sayal Brown). Underparts also duller, the hairs with a narrow
distal band of Pinkish Buff or Pinkish Cinnamon which usually fails to ob-
scure the broad Blackish Plumbeous basal band; pectoral area Cinnamon.
(In luteolus, underparts bright Pinkish Cinnamon, the distal bands better
obscuring the Blackish Plumbeous basal bands; pectoral area slightly more
intense than remainder of underparts.) Brain case narrower and cranium
relatively deeper than in luteolus; mesopterygoid fossa absolutely and rela-
tively narrower.

Compared with sumichrasti (specimens of dorsalis from southeastern
Chiapas: examples of sumichrasti from Acultzingo, Veracruz): Similar in size
and coloration, the upper parts of dorsalis, however, blacker and with a more
distinct dorsal stripe. Tail shorter (averages 115 per cent of head and body
length in 42 specimens of dorsalis and 132 per cent in 24 specimens of sumi-
chrasti). Molar teeth and hard palate smaller; crania of the 2 forms other-
wise closely similar.

RemAarks.—The dark dorsal coloration is a principal diagnostic character
of dorsalis, distinguishing it from all neighboring races of the species. The
characters of dorsalis are best developed in the specimens from Chiapas and
western Guatemala. In those from central Guatemala—from San Rafael, San
Pedro Yepocapa, Sierra Santa Elena, and San Pedro Jocopilas—the upper
parts average slightly paler, the brain case shallower, and the molar teeth
smaller. In these features the specimens approach examples of modestus from
E] Salvador.

Howell (1914: 61) recognized that dorsalis and rufescens [= sumichrasti]
were morphologically close, but he chose to treat them as separate species
because in his material he saw no evidence that dorsalis intergrades with
rufescens or luteolus. There is now ample evidence of intergradation, through
individual variation, of dorsalis and sumichrasti; they can best be treated
as conspecific. It is improbable that their populations are continuous at
the present time. The low country of the Isthmus of Tehuantepec is a par-
tial, if not complete, barrier to these highland forms.

Two specimens from Teopisca are unlike the remainder of the specimens
of R. sumichrasti. They are pinkish gray (near Dark Mouse Gray or Deep
Mouse Gray) dorsally and ventrally. The pelages resemble the gray color
phase seen in some races of Peromyscus maniculatus. One is a breeding female
and the other is a subadult male.

SPECIMENS EXAMINED.—Three hundred and fifty-seven from the following
localities: Guatemala. Alta Verapaz: Cobdn, 4500 ft., 5 (CM). Baja Verapaz:
6 mi. NE Salamd, 5400 ft., 3 (US). Chimaltenango: Volcin Acatenango, Finca
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Montserrat, 5700 ft., 1 (CM); San Pedro Yepocapa, 4800 ft., 2 (CM); 4 mi. E
Yepocapa, La Jolla Grande, 5700 ft., 1 (CM); Sierra Santa Elena, 9500 ft., 2
(CM). El Quiché: 214 mi. SW Chajul, 6400 ft., 6 (US); 314 mi. NE Cotzal,
4600 ft., 6 (US); 3—4 mi. SE Nebaj, 8200 ft., 19 (US); 3 mi. NW San Pedro Joco-
pilas, 7200 ft., 7 (US). Huehuetenango: Chemal, 10,500-11,000 ft., 8 (US);
Hacienda Chancol, somewhere between 9000 and 11,000 ft., 29 (US); Todos
Santos, 10,000 ft., 10 (US). Quezaltenango: Volcdn Santa Maria, between
9000 and 11,000 ft., 4 (US); Zunil, 7000 ft., 3 (US). Sacatapéquez: Finca San
Rafael, 6900 ft., 8 (CM). San Marcos: Volcan Tajumulco, 10,400-13,200 ft.,
3 (CM). Totonicapan: Calel, 10,800 ft., 22 (US).

México. Chiapas: Amatenango, 5200 ft., 24; Canjob, somewhere between
5300 and 6500 ft., 2 (US); vicinity of Comitdn, 5200 ft., 27 (US); mts. 21 mi.
NW Comitan, 8000 ft., 4 (US); Las Margaritas, 4000 ft., 9; Pinabete, some-
where between 7500 and 8800 ft., 8 (US); Pueblo Nuevo, 5500 ft., 2; San
Cristdbal, 7000 ft., 17; near San Cristébal, somewhere between 8000 and 9500
ft., 5 (US); 6 mi. SE San Cristébal, 7300 ft., 4 (MVZ); San Francisco Solano,
5000 ft., 23; San Gregorio, 6500 ft., 1 (CM); 28 mi. ESE Comitdn, San José,
4900 ft., 1 (MVZ); San Rafael, 5000 ft., 21; Tenejapa, 7800 ft., 2 (US); Teo-
pisca, 5500 ft. and 6700 ft., 35 (6 US); Tumbald, 5000-5500 ft., 33 (US).

Reithrodontomys sumichrast: modestus Thomas

Reithrodontomys modestus Thomas, 1907: 163; Allen, 1908: 654; 1910: 98.

Reithrodontomys australis modestus, Howell, 1914: 63.

Reithrodontomys dorsalis underwoodi Goodwin, 1937: 2. Honduras, Dept. Ocotepeque,
Monte Verde, 4500 feet.

Reithrodontomys australis underwoodi, Goodwin, 1942: 158.

TypE.—Adult male; British Museum; Nicaragua, Prov. Jinotega, near
Jinotega, elevation 4650 feet; collected 20 January 1906 by M. G. Palmer;
original No. 29.

DistriBuTiOoN.—Interior highlands of El Salvador, Honduras, and north-
western Nicaragua. Known range from Los Esesmiles, El Salvador, and
Monte Verde, Honduras, east to the vicinity of Jinotega and San Rafael del
Norte, Nicaragua. Vertical range from 4500 feet at Monte Verde to 8000
feet on Los Esesmiles.

HagrraT.—Brush and grass in oak-pine and cloud forests. The specimens
“from Cerro Uyuca were collected in guatdl (an abandoned field grown to
blackberry and other shrubbery) situated between a cloud forest and a pine
forest; the specimens were trapped about 100 yards below the cloud forest.
On Los Esesmiles the species was common in the oak and pine zone up to
the edge of cloud forests; notes on specimen tags indicate places of capture
as follows: In brush on the banks of a stream; in grass in a pine forest;
under roots of a tree on a stream bank; in a brushy ravine between grassy
slopes; in a ravine in a wheat field; and at the edge of a cloud forest.
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Comparisons.—Compared with doralis (specimens of modestus from Los
Esesmiles; examples of dorsalis from southeastern Chiapas): Similar in size.
Coloration brighter dorsally and ventrally owing to a slightly paler and more
pinkish ground color (near Pinkish Cinnamon rather than between Cinna-
mon and Sayal Brown as in dorsalis) and a less heavy overlay of black; dorsal
stripe narrower and less blackish. Underparts varying in color, as in other
races of sumichrasti; in most specimens of modestus entire underparts bright
Pinkish Cinnamon, that color concentrated in the pectoral area (in most
specimens of dorsalis the pectoral area is Cinnamon and the remaining under-
parts are Light Pinkish Cinnamon or Pinkish Buff). Auditory bullae and
molar teeth absolutely and relatively smaller; cranium shallower and more
flattened dorsally (as seen in dorsal profile).

ReMARKs.—The shallow cranium, small molar teeth, and small auditory
bullae are the principal diagnostic characters of modestus. These features
are seen in all series of specimens examined from El Salvador and Honduras.
They also obtain in the examples from Nicaragua, insofar as they can be seen
in that material, which is poorly preserved and fragmentary. In the series
from those 3 countries the color of the pelage averages brighter (less blackish)
and more pinkish than in the samples of the species from Guatemala,
Chiapas, Costa Rica, and Panamd. The specimens from El Salvador are the
brightest of the lot. They stand in greatest contrast to specimens of dorsalis
from Chiapas and western Guatemala, where the characters of that race
apparently are best developed.

Present material permits the recognition of only one geographic race of
R. sumichrasti in Honduras, El Salvador, and Nicaragua. There are at hand
topotypes of underwood: and specimens from a locality about 15 miles south-
east of the type locality of modestus; for purposes of comparison the latter
may be considered to be topotypes. Relying on those topotypes and on the
original description of each of the forms, I find no characters that indicate
that modestus and underwoodi are subspecifically separable. The characters
fall within the range of variation established by the large series of specimens
from Los Esesmiles, E1 Salvador. There are cranial and external features, the
former more clearly defined than the latter, common to all series from the 3
countries. There is no good reason to assume that they represent more than
one recognizable race. Accordingly, underwoodi should be relegated to the
synonymy of modestus, the older applicable name.

One locality record listed below is questionable. The specimen listed from
Savala, Nicaragua, probably was not collected at Savala if that locality lies
in the Atlantic lowlands as indicated by Allen (1910). I have not located
Savala.

SPECIMENS EXAMINED.—One hundred and thirty from the following locali-
ties: El Salvador. Chalatenango: Los Esesmiles, 6200-8000 ft., 92 (MVZ).
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Honduras. La Paz: Humuya [== Muya, 4000 ft. ?], 20 (AM). Lempira: Cemen-
terio, 5300 ft., 1 (AM). Francisco Morazan: Cerro Uyuca, 6100 ft., 3. Ocotepe-
que: Monte Verde, 4500 ft., 3 (AM). Nicaragua. Jinotega: near San Rafael
del Norte, about 5000 ft., 10 (AM). Savala (?), 1 (AM).

Reithrodontomys sumichrasti australis Allen

Reithrodontomys australis Allen, 1895b: 328; 1904: 45.
Reithrodontomys australis australis, Howell, 1914: 62; Goodwin, 1946: 383.

Type.—Adult; Amer. Mus. Nat. Hist. No. 3 ; Costa Rica, Prov. Cartago,
El Volcdn de Irazu; collected in June, 1892, by George K. Cherrie.

DistriBuTiON.—The Cordillera Central and Cordillera de Talamanca in
Costa Rica. Known range confined to El Volcan de Irazii and to other moun-
tains near San José, Costa Rica.

HABITAT.—Presumably similar to that for dorsalis.

Comparisons.—Compared with modestus (specimens of australis from El
Volcdn de Irazd; examples of modestus from Los Esesmiles): Similar in size.
Tail shorter; on the average scarcely longer than head and body in australis
(its length about 120 per cent of that of head and body in modestus). Colora-
tion somber, the upper parts of adults a mixture of black and Pinkish Cin-
namon, the former making a distinct blackish stripe; underparts Light
Pinkish Cinnamon becoming Pinkish Cinnamon in the pectoral area. Upper
parts of subadults much darker in australis than in modestus, the black pre-
dominant; color of midback near Fuscous or Fuscous-Black. (In both adults
and subadults of modestus the buffy hues rather than black are predominant
both ventrally and dorsally; the pelage of modestus is therefore markedly
brighter.) Crania closely similar, but palate and auditory bullae smaller in
australis and zygomatic plate narrower.

ReMarks.—The specimens of R. sumichrasti from Costa Rica are separable
from those from Honduras and El Salvador in coloration, tail length, length
of palate, and size of bullae. They are distinguished from Panaméa specimens
in tail length, breadth of rostrum, length of palate, and size of molar teeth.
The sample from Costa Rica, however, is small. Because the species R. sumi-
chrasti is so variable individually, little confidence can be placed in estimates
derived from small samples. As now understood vulcanius is quite distinct
from modestus. Australis is less distinct from either of those forms, yet its
characters, as now observed, are not entirely intermediate between vulcanius
and modestus. It is for this reason that 2 southern races of sumichrasti are
here recognized. Larger samples, especially from Costa Rica, may indicate
that there is only one recognizable race in Costa Rica and Panama.

SPECIMENs EXAMINED.—Nineteen from the following localities in Costa
Rica: Cartago, slopes of E1 Volcan de Irazu, 18 (17 US, 1 CM). San José, Altos
Escazu, 4000 ft., 1 (CM).
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Reithrodontomys sumichrasti vulcanius Bangs

Reithrodontomys australis, Bangs, 1902: 37.
Reithrodontomys australis vulcanius Bangs, 1902: 38.
Reithrodontomys australis australis, Howell, 1914: 62 (part); Goldman, 1920: 84.

TypE.—Adult male, skin and skull; Mus. Comp. Zool. No. 10281; Panama,
Prov. Chiriqui, summit of El Volcin de Chiriqui, elevation 11,300 ft.; col-
lected 26 May 1901 by W. W. Brown, Jr.

DistriBuTiON.—High mountains of western Panamd and probably of ex-
treme eastern Costa Rica. Known only from the vicinity of the Volcian de
Chiriqui, from 4400 feet in open grassland on the flanks of the Volcan to
about 11,400 feet on the summit.

HasiraT.—Most of the specimens examined were collected in grass, occur-
ring as open llanos, on rocky slopes, or in a dry stream bed. Four specimens
were trapped at the edge of a pond.

CompArisoNs.—Compared with australis (topotypes of vulcanius; topotypes
of australis): Similar in body size. Tail apparently relatively longer (aver-
ages 121 per cent of head and body length in 18 topotypes of vulcanius; its
length about equal to that of head and body in 9 topotypes of australis at
hand and in another series of topotypes mentioned by Goodwin, 1946: 383).
More black on upper parts, and subterminal bands of cover hairs of head
and shoulders slightly paler (but see Remarks below). Cranium slightly
larger on the average, with relatively greater values for interorbital breadth
(40 per cent of cranial depth in vulcanius, 37 per cent in australis), breadth
of rostrum, zygomatic plate, mesopterygoid fossa, and length of palate (re-
spectively 40 and 38 per cent of depth of cranium in vulcanius and australis);
molar teeth broader and longer; incisive foramina broadest near their middle
rather than posteriorly as in australis.

RemArks.—The specimens from Panamd and Costa Rica are readily sepa-
rable and indicate that the populations of the 2 areas are subspecifically dis-
tinct. The characters that justify here the recognition of vulcanius are prin-
cipally those of the skull. There are differences, too, in color of pelage of the
2 series, but these may be partly or entirely seasonal differences. The pelages.
are not strictly comparable. The specimens from Panamd were collected in.
July and August. Those from Costa Rica represent January and February.
R. 5. vulcanius is known only from western Panami; however, it probably
ranges into the Cordillera de Talamanca of Costa Rica and intergrades with.
R.s. australis.

SPECIMENS EXAMINED.— Thirty-eight from the vicinity of Volcdn de Chiri-
qui, 5000-11,000 ft., Chiriqui, Panamd (PM).

Reithrodontomys chrysopsis
(Maps 4, 12; Pls. II-V; Figs. 9, 14-16)

In size of body and skull R. chrysopsis is the largest species of the subgenus
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Reithrodontomys. It inhabits the high mountains of central México. Its total
range is small and highly discontinuous; it corresponds rather closely to that
of the fir Abies religiosa (Martinez, 1948: 59), although R. chrysopsis has not
yet been taken in the fir forests of Guerrero or of eastern Hidalgo. All situa-
tions from which it is now known are cool and moist and are 9000 feet or
more above sea level. Externally and cranially it varies little from place to
place, thus giving scant morphological evidence of the great insularity of its
populations. Two geographic races are here recognized.

DistriBuTiON.—The high mountains of central México, from the Volcin
de Orizaba and Cofre de Perote, Puebla and Veracruz, west to the Nevado

chrysopsis
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Mar 4. Distribution of .the subspecies of Reithrodontomys chrysopsis, as determined
from specimens examined.

de Colima, Jalisco. The lowest record of occurrence is 9300 feet at San Mateo
near Mexico City. Most of the records are for altitudes above 9500 feet; 12,200
feet, near timber line, on the Volcdn de Toluca is the highest recorded occur-
rence.

HasitaT.—The species appears to have a narrow tolerance. It has been
taken in few ecological situations, all generally similar. Its ecological require-
ments certainly do not encompass the broad range of environmental condi-
tions obtaining for fulvescens, megalotis, and other widely ranging species. It
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is associated with fir forests (Abies religiosa) and with sacatén. It may be
scansorial in habit.

Comparisons.—In size of body, hind foot, cranium, and molar teeth
R. chrysopsis resembles R. hirsutus, R. mexicanus cherriei, and R. m. mexi-
canus (see measurements). It is smaller than creper and tenuirostris. The tail
is longer than head and body and it is paler ventrally than dorsally in juve-
niles and subadults; in adults it is usually sharply bicolored and well covered
with hair. Pelage is long and soft, cover hairs of rump being 8-10 mm. in
length. In general, chrysopsis resembles tenuirostris in coloration. Most of
the variations in pelage coloration appear to be correlated with age and
season. In juveniles and subadults upper parts are blackish brown. Under-
parts are dark plumbeous, the tips of the hairs pale cinnamon; they do not
completely obscure the plumbeous basal bands. In adults upper parts are a
mixture of cinnamon and black; black is predominant in both fresh and
well-worn pelages; cinnamon is the dominant color in moderately worn
pelages. Underparts of adults are rufescent. A black eye ring usually is pres-
ent. The epidermis of the ears is fuscous or black; it is sparsely or well cov-
ered with long hairs, each of which is entirely black. Upper surfaces of feet
are entirely white or white peripherally and dusky medially.

The characters of Aporodon distinguish chrysopsis from all species of that
subgenus. Within the subgenus Reithrodontomys, chrysopsis is most likely
‘to be confused with R. sumichrasti. Although chrysopsis averages larger than
sumichrasti, some individuals of one or the other of those species cannot be
identified by size alone (Figs. 14, 15). In Table I are tabulated some of the
contrasting features of the 2 species, as observed in specimens from México.

RrrAaTIONSHIPS.—Morphologically R. chrysopsis belongs with R. megalotis,
R. rufescens, and the other species of the subgenus Reithrodontomys rather
than with species of Aporodon where Howell (1914) placed it. Externally it
resembles tenuirostris and microdon, 2 species of Aporodon that live, as does
chrysopsis, in comparatively cool, moist, forested areas at high altitudes.
Those morphological similarities, however, probably are parallel responses
to similar environments because the skulls of chrysopsis on the one hand and
tenuirostris and microdon on the other are greatly different. In general ap-
pearance and in the several precise features that, by virtue of constancy among
several species, characterize natural supraspecific groups in Reithrodontomys,
the skull of chrysopsis must be placed with megalotis and the other species of
the typical subgenus. That of tenuirostris and microdon belongs with mexi-
canus and the other species of Aporodon. R. chrysopsis is one of the more
specialized kinds in the subgenus, just as are tenuirostris and microdon in
Aporodon. It has a narrow ecologic range; the places where it lives are strik-
ingly similar throughout its known geographic range, which is small com-
pared with that of other species of the subgenus. Its large body and large skull,
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TABLE I

EXTERNAL AND CRANIAL CHARACTERISTICS OF Reithrodontomys chrysopsis AND R. sumichrasti
IN CENTRAL MEXIco

chrysopsis sumichrasts

Hind foot 20-22 mm.; dusky and 19-21 mm.; buffy, uncommonly
whitish dusky

Length of skull..............| 23.0-25.3 mm. 21.4-24.7 mm.
(see Fig. 14) (see Fig. 14)

Zygomatic breadth..........| 11.5-12.8 mm. 10.8-12.3 mm.

Tail.......................| Shorter (see Fig. 15); Longer (see Fig. 15); hairs shorter;
hairs long; sharply bicolor | indistinctly bicolor or monocolor

Pinnae.....................| Hairs of inner surface en- | Some, usually many, hairs of
tirely black inner surface cinnamon colored
(either entirely cinnamon or
banded cinnamon and black)

Auditory bullae Large Smaller

Zygomatic notch Moderate Anteroposteriorly shallow

Brain case Broad Narrower

Relatively small Relatively large

Rostrum Narrow Broader
Teeth......................| Mesolophs (short or reach- | Mesolophsusuallyshortorabsent;
ing labial border of tooth) | posterior border of paracone of
always present in MI-2; | M!and/or M2 sometimes evenly
posterior border of para- | rounded, but often (in 70 per

cone of M! and/or M? | cent of specimens) keeled and
evenly round fused with the mesostyle

with large brain case and long, narrow rostrum, and its high-crowned teeth
with deep mesolophs and usually well-developed mesostyles in M2 in my
opinion are specializations in the subgenus.

Reithrodontomys chrysopsis chrysopsis Merriam

Reithrodontomys chrysopsis Merriam, 1900: 152.

Reithrodontomys tolucae Merriam, 1901: 549. México, México, El Volcin de Toluca, 11,500
feet.

Reithrodontomys colimae Merriam, 1901: 551. México, Jalisco, El Nevado de Colima, 12,000
feet.

Reithrodontomys chrysopsis colimae, Howell, 1914: 59.

Reithrodontomys chrysopsis tolucae, Howell, 1914: 68.

Reithrodontomys chrysopsis chrysopsis, Howell, 1914: 66; Davis, 1944: 393; Hooper, 1947: 49;
Hall and Villa, 1949c¢: 459; 1950: 194.

Reithrodontomys chrysopsis seclusus Hall and Villa, 1949a: 164 (part); 1949b: 175 (part);
1949c¢: 459 (part); 1950: 195 (part).

TypPE.—Adult male, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. No.
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52031; México, Volcan Popocatépetl, 11,500 feet elevation; collected 25 Feb-
ruary 1893 by E. W. Nelson and E. A. Goldman; original No. 4405.

DistriBuTION.—High mountains of central México in the states of Puebla,
M¢éxico, Michoacin, Morelos, and Jalisco. Known range from Volcidn Popo-
catépetl, Monte Rio Frio, and other mountains bounding the Valley of
Mexico west, interruptedly, to El Nevado de Colima, extreme southeastern
Jalisco. Known vertical range from 9300 feet at San Mateo, near Mexico City,
to about 12,200 feet on Volcan de Toluca.

Hasitat.—Cool, shaded, and comparatively moist canyons and slopes that
are dominated by fir or short-needled pine forests and frequently are en-
shrouded in clouds. In Cafién Contreras all specimens were trapped within or
adjoining stands of fir and other trees on the steep, north-facing slope of the
canyon. Places of capture of a few of those specimens follow: In a tubular
runway through moss on the side of a rotten log in a brushy clearing; among
moss, ferns, brush, small firs, and clumps of bunch grass; on a moss-covered
rock shelf (5 ft. above ground) at the base of a cliff; in herbaceous cover at
the foot of a fir (1 ft. diameter); among herbs, moss, and logs on the banks of
a small creek; in brush (Baccharis, Salvia, and other shrubs) at the base of a
cliff. Specimens from other localities were obtained in situations as follows:
In the vicinity of La Cima and Kilometer 46 on the México-Cuernavaca high-
way the species was fairly common on the sacatén-covered plains and on ad-
joining rock hillsides that were covered with a mixed growth of short-needle
pine, oak, and madrone, with an understory of sacatén and brush. On Volcdn
de Toluca 2 specimens were trapped in a second-growth fir forest; 3 were
found in sacatén near a spring in an open pine forest above the fir zone on
the mountain. On El Nevado de Colima one was trapped in a lush growth of
moss, ferns, grass, herbs, and shrubs in the moist bottom of a cool, narrow
canyon; 2 specimens were obtained under treelike Solanum that bordered a
sacatén-covered clearing in an alder forest (trees up to 3 feet in diameter
and 50-75 feet in height).

CHARACTERS.—Size: Large; head and body of all subadults and adults exam-
ined over 70 mm., the average over 80 mm.; hind foot length 20-22 mm.;
range in length of molar row 3.5-3.9 mm. Ears large, 17-21 mm. from notch,
measured when fresh. Tail moderate in length, about 25 per cent longer
than head and body.

Color: Fresh adult pelage of dry season (February specimens from Distrito
Federal): Upper parts a mixture of bright orange buffy and black, the black
predominant on back and muzzle, the buffy purest on sides; ground color
slightly more vivid than Cinnamon, individual cover hairs Blackish Plum-
beous for about 4/5 their length and Cinnamon for the apical 1/5; guard
hairs (providing the black overlay) Blackish Plumbeous for their basal half,
black in medial fourth, and silvery apically. Underparts between Pinkish
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Cinnamon and Light Pinkish Cinnamon, that color restricted to the terminal
fourth of the hairs, the basal part Blackish Plumbeous. Black ring around
eye. Ears glossy black, all hairs entirely black; the underlying epidermis
Fuscous. Ankles Fuscous. Upper surfaces of forefeet and hind feet usually
Fuscous medially, rimmed with white, rarely entirely white. Toes white.
Tail sharply bicolor, Fuscous-Black dorsally and silvery ventrally or only
slightly paler ventrally than dorsally. Worn adult pelage of dry season (May
specimen from Volcdn Popocatépetl): As described above, but head and back
duller (the distal bands of the hairs worn away exposing the plumbeous basal
band); ears Fuscous, hairs shorter and not so intensely black; and hind feet
paler. Fresh adult pelage of wet season (June specimen from Distrito Fed-
eral): As described for fresh adult pelage of dry season except for differences
as follows: Upper parts blackish, ground color similar, but black overlay
much greater on head, back, and sides and forming a broad black dorsal
stripe that extends from muzzle to base of tail. Underparts Light Pinkish
Cinnamon. Upper surface of hind feet whitish with a few Fuscous hairs on
mid-line. Fresh subadult pelage of wet season (July specimen from Cerro
Tancitaro, Michoacdn): Distinctly less brightly colored dorsally than adult
pelages; ground color paler in tint and slightly more buffy (near Pinkish
Cinnamon, or between that and Cinnamon-Buff); black overlay greater.
Underparts similar to those of adults, but Pinkish Cinnamon tips of the hairs
not obscuring Blackish Plumbeous basal parts; the plumbeous shows
through. Upper surfaces of forefeet white, of hind feet Fuscous; toes white.
Tail Fuscous dorsally, scarcely paler ventrally.

Skull: Brain case large (see measurements) and oval in shape, markedly
less elongate than in tenuirostris, mexicanus, and hirsutus. Frontal bones
small and strongly constricted interorbitally; here there is particular contrast
with all species of Aporodon and with sumichrasti, fulvescens, hirsutus, and
humulis in Reithrodontomys (see Pls. II, IV, and measurements of inter-
orbital constriction). Rostrum long and moderate in breadth, much broader
than the interorbital constriction. Zygomatic notch moderate in size, about
as in R. fulvescens; deeper (anteroposteriorly) than in the species of Aporodon,
also deeper than in sumichrasti of Reithrodontomys but shallower than in
megalotis. Incisive foramina long (about equally narrowed posteriorly and
anteriorly). Posterior palatine foramina long narrow slits. Sphenopalatine
vacuities well developed, crescent-shaped and about as broad as is M2. Audi-
tory bullae moderately large, about the size of the bullae in R. megalotis,
thus relatively smaller in chrysopsis; much larger than in the species of
Aporodon. Pterygoid fossae large, each much broader than the mesopterygoid
fossa. Molars high-crowned. Mesolophs present in M!-2 but variable in height
and length; no mesolophids; ectolophids often present. M % as in the other
species of the subgenus Reithrodontomys.
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ReMArks.—There is no sound reason for the recognition of colimae and
tolucae. Topotypes of each fall well within the range of variation obtaining
in the series from the neighborhood of the type locality of chrysopsis. The
small size, small brain case, short rostrum, and other characters ascribed to
colimae are based on 2 skins and a single skull of a young adult; both are
examples of the species R. chrysopsis. The 3 older topotypes at hand are not
smaller than topotypes (of comparable age) of chrysopsis, as the original
specimens of colimae were reported to be (Howell, 1914). Instead, they aver-
age slightly greater in skull length, cranial breadth, and rostral length and
breadth. In the small sample at hand these slight differences cannot be in-
terpreted safely as differential characters of populations. The characters
ascribed to tolucae, principally those of coloration, are founded on a single
subadult specimen in worn pelage. The 5 topotypes now at hand cannot be
separated externally or cranially from the series of chrysopsis from the vicinity
of Mexico City and Volcan Popocatépetl.

Two species, chrysopsis and sumichrasti, are represented in the series from
Cerro Tancitaro that is the basis for the description of seclusus Hall and Villa.
Two specimens are chrysopsis. The type and the remaining 19 individuals
are examples of sumichrasti (see accounts of R. sumichrasti).

SPECIMENS EXAMINED.—Sixty-nine from the following localities in Mex1co
Distrito Federal: Ajusco, 11,000 ft., 3 (US); Caiién Contreras, 9300-10,400 ft.,
12; La Venta, 10,200 ft., 1 (CM); San Mateo, 9300 ft., 1; Santa Rosa, 9500 ft., 1.
México: 8 mi. ESE Amecameca, 11,500 ft., 1 (KU); 28 mi. ESE Mexico City,
Monte Rio Frio, 10,500 ft., 1 (KU); 19 mi. E Amecameca, Paso Cortés, 11,500
ft., 1 (KU); Salazar, 9000 ft., 1 (US); Volcan Ixtaccihuatl, 13,500 ft., 1 (US);
Volcén Popocatépetl, 11,500-13,500 ft., 5 (2 MVZ, 3 US); W and SW slopes
El Volcdn de Toluca, 11,400-12,200 ft., 6 (2 MVZ, 1 US). Morelos: near Huit-
zilac, 10,000 ft., 1 (US); Km. 46, Mexico City-Acapulco highway, 10,000 ft., 9.
Michoacdn: Cerro Patambén, 11,000 ft., 8 (US); Cerro Tancitaro, 10,000
12,000 ft., 9 (2 CM, 7 US). Jalisco: N and N'W slopes El Nevado de Colima,
9500-12,000 ft., 5 (2 US).

Reithrodontomys chrysopsis perotensis Merriam

Reithrodontomys perotensis Merriam, 1901: 550; Howell, 1914: 69.

Reithrodontomys orizabae Merriam, 1901: 550. México, Puebla, El Volcin de Orizaba, 9500
feet.

Reithrodontomys chrysopsis orizabae, Howell, 1914: 69.
Reithrodontomys chrysopsis perotensis, Davis, 1944: 393.

TypE.—Adult male, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. No.
54424; México, Veracruz, Cofre de Perote, 9500 feet elevation; collected 21
May 1893 by E. W. Nelson and E. A. Goldman; original No. 4912.

DistriBUTION.—Known only from elevations above 9500 feet on the Cofre
de Perote, Veracruz, and the Volcin de Orizaba, Veracruz and Puebla.
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HagrraT.—Similar to that for R. c. chrysopsis. A specimen now in the
Museum of Zoology of the University of Michigan was trapped among moss-
covered boulders in a dense stand of second-growth fir on Cofre de Perote.
Four specimens recorded by Davis (1944: 394) from the Cofre and the Volcin
de Orizaba were taken in sacatén.

Cowmparisons.—Compared with chrysopsis (specimens of perotensis from
the Cofre de Perote; specimens of chrysopsis from Cafién Contreras, Distrito
Federal): Essentially a small replica of chrysopsis (see measurements). Tail
possibly relatively longer; its length averages 136 per cent of that of head and
body in the 7 known specimens of perotensis (including 4 listed by Davis,
1944: 398) and 118 per cent in 22 specimens of chrysopsis. Similar in colora-
tion and in most cranial proportions, but auditory bullae smaller.

Remarks.—The present estimates of the morphological characteristics of
perotensis are based on exceedingly small samples and therefore are incon-
clusive. As now understood perotensis is distinguishable from chrysopsis in
size of body and skull, in tail length, and in size of auditory bullae. It resem-
bles R. sumichrasti, which lives at lower elevations in the same mountains, in
size and coloration. But in sumichrasti the fur is shorter; there are ochraceous
hairs on the inner faces of the pinnae; the rostrum, interorbital space, and
mesopterygoid fossa are broader (the pterygoid fossae, thus, are smaller).
Also, in sumichrasti of Veracruz there are no well-defined mesolophs in M1-2
and the posterolateral border of the paracone of M2 is often dorsoventrally
keeled and fused with the mesostyle. In perotensis there are mesolophs in
M?1-2, and the posterior face of the paracone is evenly convex.

In the specimens available to him, Davis (1944: 393) found no satisfactory
basis for the recognition of both orizabae and perotensis. He also pointed out
that there are no obvious ecological or physical barriers interposed between
the type localities of those 2 nominal forms. In the specimens at hand I find
no differences that signify that 2 races are represented. Therefore, I agree
with Davis that orizabae should be relegated to the synonymy of perotensis
which has priority.

SPECIMENS EXAMINED.—Three from the following localities in México:
Puebla: El Volcin de Orizaba, 9500 ft., 1 (US). Veracruz: Cofre de Perote,
9500 ft., 1 (US); N slope Cofre de Perote, Los Conejos, 10,600 ft., 1.

Reithrodontomys fulvescens
(Maps 5, 12; Pls. II-VII; Figs. 4, 5, 16, 18, 24)

Reithrodontomys fulvescens is a well-differentiated species of the subgenus
Reithrodontomys. Its closest relative appears to be R. hirsutus, and the 2 kinds
are here considered to comprise the fulvescens group. That group differs
from other groups in characters of the molar teeth; the topographic patterns
of the third molars are especially diagnostic. The species has an extensive
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geographic range which centers in México, but extends into the south-central
United States and into northern Central America (Map 5). It is geographic-
ally variable; 15 subspecies are here recognized.

DistrisuTiON.—South-central and southwestern United States south to
Honduras, but principally or entirely excluding: the desert proper of north-
western Sonora, Arizona, and north-central México; the humid tropical low-
lands of southeastern México, northern Guatemala, and northern Honduras;
and the lowlands of southern Chiapas, Guatemala, El Salvador, and Hon-
duras. Marginal occurrences in the northern part of the range are in western
Mississippi, extreme southern Missouri, southeastern Kansas, central Okla-
homa, central and southwestern Texas, and southern Arizona. The vicinity
of Tegucigalpa, Honduras, is the southern limit as now known. Like R. mega-
lotis the species has a broad altitudinal range. It is known from many locali-
ties near sea level in south-central United States and on both coasts of México.
The highest known record of occurrence is 8500 feet, in Cafién Contreras,
near Mexico City.

HasiraT.—The species inhabits both temperate and tropical climates. In
Central America it is known from arid interior valleys where the tempera-
tures are high, the soil typically sandy and rocky, and where cactus, thorny
shrubs, and grass are conspicuous in the flora. In central México it occurs in
warm, moderately humid lowlands, dominated by tropical deciduous vege-
tation and savannas; in moist, tropical evergreen forests of the rainy slopes
of the Sierra Madre; on the dry cactus- and mesquite-studded interior pla-
teau; and locally in the cool coniferal belts of the mountains. In northern
México and southwestern United States it occurs principally in brush-cov-
ered areas and on mesquite-dotted grasslands. In south-central United States
it is found in weedy fields, along fence rows, and in prairies lying in or at the
edge of broadleaf or coniferal forests. Although its range encompasses a broad
span of environmental conditions, fulvescens occurs predominantly in re-
gions where there is a pronounced dry season. Over much of its range it is
found with mesquite (Prosopis), prickly pear cactus (Opuntia), and various
species of grasses. Where their ranges coincide, mesquite may be considered
a plant indicator for fulvescens.

CompARrIsoNs.—Characters of M2 distinguish fulvescens from all other
species of the subgenus Reithrodontomys except hirsutus. In M3 of fulvescens
and hirsutus there are 3 prominent enamel folds: major, first primary, and
second primary (Figs. 4, 24). The first and second primary folds are about
equal in length; each extends labially about halfway across the tooth. The
first is sometimes confluent with the major fold, the 2 thus separating the
protocone and anterior cingulum from the remainder of the tooth. Until it
is entirely eroded the major fold is continuous with the margin of the tooth.
The primary folds, however, become separated from the margin as enamel
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islands of approximately equal size. In the other species of the subgenus, the
major fold is but a shallow indentation on the labial side of the tooth, and
the first primary fold is much shorter than the second. With erosion of the
tooth the major fold quickly disappears and the 2 primary folds become
enamel islands of unequal size (Fig. 24). The anterior island (first primary
fold) is much smaller than the posterior island and disappears after moder-
ate wear. The posterior island persists for much of the life of the tooth.

In M; of fulvescens and hirsutus the major and the first primary folds are
the conspicuous folds (Figs. 5, 24). They are nearly equal in length, each ex-
tending about halfway across the tooth. Both retain connection with the
margin of the tooth and persist to a late stage of wear. In the other species of
the subgenus the first primary fold is the only conspicuous fold. The major
and other folds are usually short and indistinct. Wear of the tooth results in
one large central enamel island, the remnant of the first primary fold.

R. hirsutus is larger than R. fulvescens (hind foot length 20-22 mm., head
and body length over 75 mm.); its skull is much larger (see measurements,
particularly of zygomatic breadth, interorbital breadth, and length of skull);
the zygomatic plate is relatively narrower; the rostrum is relatively shorter
and broader. In hirsutus there apparently are always mesolophs in M-2;
they are present or absent in M3. In fulvescens they are often lacking in M1-2
(Fig. 16) and insofar as is known are always absent in M3. The race of fulves-
cens that occurs in the areas inhabited by hirsutus resembles hirsutus in
pelage coloration. The tail of hirsutus, however, is usually monocolored,
while that of fulvescens is distinctly paler ventrally than dorsally.

The 15 subspecies of R. fulvescens are moderate to small (in the genus) in
size of body and cranium. Head and body length varies from about 65 mm.
in amoenus to 80 mm. in toltecus, and average length of skull varies from
approximately 20 mm. to 23 mm., respectively, in those subspecies. The tail
is from 10 to 50 per cent longer than the head and body. The pelage is coarse
in texture in comparison with most other species of the genus. The upper
parts have a peculiar “streaked” or “salt-and-pepper” aspect which defies
lucid description but which is nevertheless real. A similar quality is observ-
able in R. gracilis and Oryzomys fulvescens. Apparently the quality results
from the contrast of the black guard hairs and the paler, banded cover hairs.
It is less apparent in the intensely pigmented races, difficilis and aurantius
for example. The subterminal bands of the cover hairs, which provide the
ground color of the upper parts, are a blend of red and buffy (near Pinkish
Cinnamon). Pelage coloration is geographically variable. In humid areas the
upper parts are a mixture of black and reddish brown, the pinnae are dark
externally and internally, and the underparts are buffy. In arid environ-
ments the upper parts are pale buff, the ears drab externally and clothed
with buffy hairs internally, and the underparts are pale buff or whitish. A
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lateral line may be present or absent. The upper surfaces of the feet are
whitish or buffy, not dusky. There is no blackish eye ring. The subadult
pelage is paler and less brightly colored than the fully adult pelage, as is
true of other species of the genus. Color variations with age are less pro-
nounced in fulvescens, however, than in most other species of the genus.
The cranium of fulvescens has a characteristic appearance. The rostrum
is comparatively gross; the ascending branches of the premaxillae are broad
dorsally, contributing a larger surface of bone to the dorsal face of the ros-
trum than is seen in the other species of the subgenus. The brain case is
elongate. The frontals are inflated at their junction with the premaxillae,
maxillae, and lachrymal bones. The zygomatic plate is broader than the
mesopterygoid fossa, and the zygomatic notch is almost as shallow as in
R. sumichrasti. The incisive foramina are but slightly longer than the ros-
trum is broad. There are oblong sphenopalatine vacuities.
REeraTiONsHIPS.—Affinities of R. fulvescens are discussed in the accounts of
R. hirsutus and R. gracilis. The species is morphologically nearer the species
of the subgenus Reithrodontomys than those of Aporodon, but some of its
characters appear to connect it, through R. hirsutus, with species of Aporodon.

Reithrodontomys fulvescens fulvescens Allen

Reithrodontomys mexicanus fulvescens Allen, 1894: 319.
Reithrodontomys fulvescens, Allen, 1895a: 139.
Reithrodontomys fulvescens fulvescens, Howell, 1914: 43 (part).

Type.—Adult male, skin and skull; Amer. Mus. Nat. Hist. No. 55% ; México,
Sonora, Oposura, 2000 feet elevation; collected 1 June 1894 by B. C. Condit.
DistriBUTION.—Arid plains and mountains of southeastern Arizona and the
“eastern half of Sonora, north of the Rio Mayo. Known geographic range
from the vicinity of Tucson, Arizona, south to the vicinity of Nacori, Sonora.
Altitudinal range from 2000 feet at Oposura, Sonora, to 5300 feet in the
Huachuca Mountains, Arizona.

Hasrrat.—Well-drained situations supporting grass and other low-lying
cover at the base of shrubs or trees, among rock outcrops, in fence rows, and
in overgrown fields; principally in the mesquite-grassland belt. Specimens
are recorded from situations as follows: among weeds, grass, and willows
along irrigation ditches bordering cotton fields (Continental). In grass and
Senecio (Huachuca Mts.).

CHARACTERS.—Size: Medium; in specimens examined hind foot and head
and body length average 19 mm. and 73 mm., respectively; range in skull
length of subadults and adults 20.4-22.1 mm., the average 21.3 mm. Tail of
moderate length, about one-fourth longer than head and body.

Color: Adult winter pelage (January specimens from near Tucson, Ari-
zona): Upper parts pale grayish buff; sides of legs and body Pinkish Buff or
Light Ochraceous-Buff, sharply demarked from the white underparts; back
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sprinkled lightly with black, forming a faint diffuse stripe that extends from
nose to rump and which becomes progressively less distinct toward a lateral
line of essentially pure Light Ochraceous-Buff. Basal bands of hairs of upper
parts and of underparts Blackish Plumbeous or Plumbeous-Black; those of
throat white throughout. Face, forehead, and shoulders distinctly grayish.
Pectoral area sometimes Light Ochraceous-Buff. Ears Hair Brown clothed
internally with long Cinnamon-Buff hairs and externally with blackish and
buffy hairs, black hairs predominant anteriorly. Preauricular tuft Cinnamon-
Buff. Upper surfaces of forefeet and hind feet white or Pinkish Buff. Tarsi
dusky bordered by a narrow line of Pinkish Buff. Tail Hair Brown or Dusky
Drab above, whitish below, not sharply bicolored. Subadult winter pelage
(January specimen from near Tucson): As that of adult, described above, but
upper parts paler and more buffy, the buffy hues about Warm Buff to Light
Buff, and the black hairs apparently less abundant, yielding distinctly paler,
grayer upper parts and sides. Lateral line scarcely less distinct than in adult
pelage. Adult summer pelage (July specimens from Huachuca Mts.): Upper
parts distinctly less grayish than in winter pelage; head, shoulders, back, and
sides rufescent (the ground color—subterminal bands of cover hairs—about
Pinkish Cinnamon).

Skull: Brain case comparatively narrow and shallow (breadth of brain
case and depth of cranium average, respectively, 10.0 mm. and 8.2 mm. in
the specimens examined). Frontals narrow interorbitally (interorbital diame-
ter much less than breadth of the rostrum). Zygomata comparatively strong.
Rostrum broad and short, its length less than twice its breadth. Zygomatic
plate broad, 1.9-2.0 mm. in diameter. Mesopterygoid fossa of medium width.
Zygomatic notch broad and anteroposteriorly shallow. Auditory bullae mod-
erate. Incisive foramina broad and long, much longer than the hard palate.
Molar teeth strong, the individual teeth especially broad although the molar
row is of moderate length. Sphenopterygoid vacuities large, the area of each
about equal to that of the crown surface of M-8,

REMARKS.—R. f. fulvescens is separable from tenuis on the basis of its
broader and longer molariform teeth and its darker and more rufescent col-
oration. The characters of coloration distinguish series of specimens, not
each individual. The character of the teeth appears to be constant and clear-
cut; all specimens at hand of fulvescens and tenuis are separable on that trait
alone. R. f. fulvescens is less distinct from R. f. canus. On the average, in
fulvescens the upper parts are warmer in hue (not as buffy) and the shoulders
and head are more nearly the color of the back and sides, not distinctly gray
as in canus. The characters differentiating fulvescens and canus are few and
slight. When adequate samples have been accumulated it may be found that
they are best treated under one name.

Central Sonora, including the type locality of fulvescens, apparently lies




96 EMMET T. HOOPER

near the center of a gradient in pelage coloration. That gradient extends
from the highlands of Durango, Chihuahua, and western Texas through
Sonora to the lowlands of Sinaloa. Specimens from the interior highlands
are pale, buffy, gray-shouldered, and large-toothed. Those from the coastal
lowlands of Sinaloa are comparatively dark, rufescent dorsally and ventrally,
and small-toothed. The samples from those 2 areas are distinct externally
and cranially; there is no difficulty in identifying each specimen as to its
geographical origin. In areas between those 2 regions various degrees of
morphological intermediacy obtain. The transition from large to small molar
teeth apparently is abrupt and takes place in southern Sonora near the lati-
tude of the Rio Mayo. All specimens from localities to the north have large
molars; those from localities to the south have small molars. Coloration evi-
dences no abrupt change at that level or, so far as the specimens indicate,
at any other geographic level between the aforementioned extremes. Instead,
there is a decrease in intensity of pigmentation (greater to lesser amount of
black on upper parts, change in the cinnamon hues from the red toward
the yellow end of the spectrum, and apparently a decrease in amount of the
cinnamon tones on the head and shoulders) from the coastal lowlands to the -
interior highlands. Specimens from central Sonora are similar in color to
those from southern Sonora and to some specimens from southern Arizona.
Other specimens from Arizona more nearly resemble examples from Chi-
huahua in regard to pallor of pelage and amount of gray on the head and
shoulders. If there is a change in slope of the color cline, it probably occurs
in northeastern Sonora and western Chihuahua. There are no adequate
samples from that region at hand. In size of molar teeth the central Sonora
specimens, including topotypes of fulvescens, cannot be grouped with the
southern Sonora (and Sinaloa) specimens; they fit with the specimens of
canus from the interior highlands. In color they are intermediate, fitting
well with neither series, yet separable from both by their very intermediacy.
Therein, and in the possibility of a steepening of the color gradient in north-
eastern Sonora and western Chihuahua, is the justification for recognizing
both canus and fulvescens. More nearly adequate material than that now at
hand may indicate a course to the contrary.

SPEGIMENS EXAMINED.—T'wenty from the following localities: México,
Sonora: 10 mi. N Matape, Rancho Banochari, 2700 ft., 2 (MVZ); 6 mi. N
Nacori, La Estancia, 2150 ft., 1 (MVZ); 2 mi. SW Magdalena, La Misién, 2900
ft., 1 (MVZ); Nogales, 3900 ft., 1 (MVZ); Oposura, 2000 ft., 1 (CM); Provi-
dencia Mines, 3000-3500 ft., 2 (CM). .

United States. Arizona: Cochise Co., Huachuca Mts., mouth of Miller
Canyon, 5300 ft., 2. Pima Co., 8 mi. SW Tucson, 2400 ft., 2 (MVZ); 25 mi. S
Tucson, Continental, 2700 ft., 6. Santa Cruz Co., Tubac, 1 (CM); Tumacacori
Mts., 2 mi. E Pefia Blanca, 4000 ft., 1 (MVZ).
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Reithrodontomys fulvescens canus Benson
Reithrodontomys fulvescens fulvescens, Howell, 1914: 44 (part).
Reithrodontomys fulvescens canus Benson, 1939: 149.

TypE.—Adult male, skin and skull; Univ. Calif. Mus. Vert. Zool. No. 76664;
México, Chihuahua, 5 miles SE of Chihuahua, elevation 5750 feet; collected
20 May 1937 by Margarito Delgadillo; original No. 4446, Seth B. Benson.

DistriBuTiON.—Northern part of the Mexican Plateau in Durango, Coa-
huila, Chihuahua, and western Texas. Known geographic range from the
Davis Mountains, Texas, and the vicinity of Chihuahua City south to the
latitude of Gémez Palacio, Durango. Altitudinal range from 3800 feet at San
Juan, Durango, to 6650 feet near Zarca, Durango.

HasitaT.—Arid grassland and mesquite-dotted plains and ridges; princi-
pally in the mesquite-grassland belt. The specimen from San Juan was col-
lected in a mesquite-dotted river bottom.

Comparisons.—Compared with aurantius (specimens of canus from Chi-
huahua; examples of aurantius from Louisana): Size similar, canus possibly
slightly larger; tail absolutely and relatively longer (see measurements). Color
much paler, the upper parts pale grayish buff (ground color about Pinkish
Buff) rather than reddish brown (ground color near Cinnamon) and lacking
a distinct blackish dorsal stripe; shoulders and head pale gray rather than
reddish brown. Underparts pale buff (Pale Pinkish Buff) rather than rufes-
cent (Light Pinkish Cinnamon). Crania of the 2 forms similar in size, but ros-
trum of canus longer and narrower (relative to its length), hard palate longer
(averages 3.7 mm. compared with 3.4 mm.), molar teeth and auditory bullae
larger.

Compared with intermedius (specimens of canus from Chihuahua; exam-
ples of intermedius from southern Texas): Similar in size and in most cranial
dimensions; tail relatively longer; on the average palate longer, auditory
bullae larger, and molar teeth slightly broader and longer. Differential char-
acters principally those of coloration: Upper parts paler and less rufescent;
. shoulders and head paler gray, distinctly differentiated in hue from back
and sides (in intermedius head and shoulders not markedly different in color
from back and sides). Underparts paler on the average.

Compared with fulvescens (specimens of canus from Chihuahua; examples.
of fulvescens from central Sonora): Similar in size, tail length, and cranial
characters. Coloration of upper parts paler and more buffy, the ground color
(subterminal bands of cover hairs) near Pinkish Buff rather than Pinkish
Cinnamon and the head and shoulders grayish, differentiated from the re-
mainder of the upper parts (their color more similar to that of back and
sides in fulvescens).

REMARks.—The race canus is the palest in R. fulvescens, approached close-
ly only by infernatis of Oaxaca. Both of those forms are inhabitants of arid
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areas and the dilute pelage colors apparently are responses to conditions
imposed in those environments. Coloration is perhaps the most striking
character for distinguishing canus from adjoining subspecies, but the long
tail, large molar teeth, large auditory bullae, and long palate are also char-
acteristics that set canus apart from other races, particularly those ranging in
lowlands to the east.

For evidence of intergradation with fulvescens, intermedius, and griseo-
flavus see the accounts of those races.

SPECIMENS EXAMINED.—Thirty from the following localities: México. Chi-
huahua: 7 mi. W El Sauz, Cafién del Potrero, 5750 ft., 2 (MVZ); Casas
Grandes, 4800 ft., 5 (US); 5 mi. SE Chihuahua, 5250 ft., 1 (MVZ); 9 mi. NW
Chihuahua, Cafién Gotera, 5550 ft., 2 (MVZ); Parral, 5500 ft., 1 (US); 30 mi.
S Chihuahua, 1 mi. SW Pozo Mangiay, 5200 ft., 1 (MVZ); 9 mi. SE San Lucas,
Rio San Pedro, 5300 ft., 2 (MVZ). Coahuila: Sierra del Carmen, 2 (US).
Durango: Indé, 6100 ft., I (US); 12 mi. W Gémez Palacio, San Juan, 3800 ft.,
1; 14 mi. E Zarca, 6650 ft., 5 (MVZ).

United States. Texas: Brewster Co., Chisos Mts., Juniper Canyon, 4800 ft.,
1 (CM); Pine Canyon, 4700 ft., 3 (2 MVZ). Jeff Davis Co., 15 mi. N Fort
Davis, Davis Mts., Limpia Canyon, 4300 ft., 3

Reithrodontomys fulvescens griseoflavus Merriam
Reithrodontomys griseoflavus Merriam, 1901: 553.
Reithrodontomys tenuis, Allen, 1906: 248.
Reithrodontomys fulvescens tenuis, Howell, 1914: 45 (part); Hall and Villa, 1949¢: 457 (part);
1950: 192 (part).

TypE.—Adult male, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. No.
82196; México, Jalisco, Ameca, 4000 feet elevation; collected 9 February 1897
by E. W. Nelson and E. A. Goldman; original No. 10501.

DistriBuTIiON.—Plains and mountains of the southwestern part of the
Mexican Plateau. Known range from the vicinity of Jaral, Coahuila, and
Jaumave, Tamaulipas, south and west to Santa Isabel, southeastern Nayarit,
and to the vicinity of Talpa and Autldn, Jalisco. Vertical range from about
2700 feet at Jaumave, Tamaulipas, to 6800 feet near Punta, Jalisco.

HaprraT.—Desert grassland with open stands of cactus, mesquite, and
thorny trees and shrubs. Specimens were obtained in situations as follows:
In dense grass (2—4 ft. in height) on rolling hills studded with lava outcrops;
in brush bordering a tree-lined barranca (2 mi. N Santa Isabel). On a 45-de-
gree slope covered with deciduous brush 5-8 feet in height but generally with
no low-lying plant cover (4 mi. N Santa Isabel). In grass at the base of cactus,
mesquite, other thorny vegetation, and rock outcrops on an overgrazed hill-
side; in dense grass along a rock fence that bounded hay and cornfields
(Ixtlan). In several situations near Ameca, all having sparse or dense stands of
grass (about 4 ft. in height), and in deciduous shrubs and small trees; all
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these situations well drained, whether in fallow fields, on overgrazed hillsides,
or among lava outcrops. In sparse or dense grass (3-5 ft. in height) growing
between thorny trees and shrubs on a rocky hillside and about rocky cliffs
(San Gabriel). At the lower edge of the pine belt, among oak and brush (in-
cluding wild rose and blackberry) on the banks of a shallow barranca (10 mi.
W Guzmain). On rolling grasslands dotted with candelabra cactus, mesquite,
a tall Solanum, and other small trees (4 mi. NE Autldn). Among scrub oak
and scattered clumps of bunch grass at the edge of a tropical canyon (6 mi.
SSW Autladn). Along a rock wall in pasturelands surrounded by pine and oak
forests (Rancho Manantldn). In grass and brushy hedges on the border of
wheat and corn fields; on dry, rocky, comparatively barren slopes (Jaumave).
In grass (2—4 ft. in height) at the bases of opuntia cactus and thorny trees on
a lava outcrop (near Zamora).

Comparisons.—Compared with canus (specimens of griseoflavus from
Ameca, Jalisco; specimens of canus from Chihuahua): Similar in body size.
Upper parts rufescent with a moderate suffusion of black forming a distinct
dorsal stripe (upper parts buffy and not as blackish in canus); ground color
near Pinkish Cinnamon or Cinnamon rather than Pinkish Buff. Head and
shoulders with a faint grayish cast, paler than sides, yet darker and less con-
trasted with remainder of upper parts than in canus. Tail darker dorsally.
Underparts more rufescent on the average (Light Pinkish Cinnamon rather
than Pale Pinkish Buff). Frontal part of skull broader (see measurements of
interorbital constriction); palate shorter; auditory bullae and molar teeth
smaller and postpalatal spine longer.

Compared with toltecus (specimens of griseoflavus from Ameca; examples
of toltecus from Mexico City): Smaller (see measurements). Upper parts much
brighter, less blackish; the ground color similar in the 2 races (Pinkish Cinna-
mon), but in toltecus the black overlay (of the guard hairs) predominant and
the mass effect is'dark grayish brown. Head and shoulders brighter and buffy,
not dark gray as in toltecus. Cranium smaller in all dimensions, and on the
average, rostrum relatively broader and palate relatively longer. Incisive
foramina average shorter; molar teeth much smaller; a well-developed post-
palatal spine in both races.

ReMARKs.—R. f. griseoflavus is an inhabitant of the desert grasslands of the
highlands of west-central México. It is quite distinct externally and cranially
from both nelsoni and tenuis of the Pacific lowlands. It intergrades with
nelsont in western Jalisco and southern Nayarit where tropical and temperate
conditions of climate and vegetation merge. The zone of intergradation may
be exceedingly narrow where tropical valleys extend as fingers into more
temperate highlands. For example, near Santa Isabel, Nayarit, the only speci-
men that was obtained on the brushy slopes of a tropical barranca has all the
characters of nelsoni. Four other examples that were trapped on grasslands
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which adjoin the barranca are referable to griseoflavus. Similarly, near Autldn,
Jalisco, coastal tropical vegetation extends up some stream valleys almost to
the summit of the mountain range which roughly separates tropical deciduous
vegetation to the west from desert shrub and grasslands to the east. Speci-
mens from the eastern slopes, the cactus-studded grasslands 4 miles north-
east of Autldn, show but slight evidence of the geographical proximity of
the nelsoni set of characters. In a series from the crest of the mountain range
—the head of a tropical canyon and the adjoining grassland and encinal—6
miles south-southwest of Autlan the contrasting features of griseoflavus and
nelsoni are variously mixed and blended. Specimens from the lower western
slopes (tropical conditions about 10 miles to the south, near La Resolana)
are typical of nelsoni. All of the specimens from localities fringing the high-
lands in western Jalisco and southern Nayarit are morphologically between
griseoflavus and nelsoni. This is true of specimens from Rancho Palo Ama-
rillo, Mascota, Talpa, San Sebastidn, and Platanar. All except those from
San Sebastidn are here referred to griseoflavus, although with about equal
reason they could be assigned to nelsoni. Specimens from Rio Verde, San
Luis Potosi, grade toward tropicalis.

Statements regarding the distribution of the characters of griseoflavus and
toltecus are given in the accounts of toltecus. Additional evidence of inter-
gradation of the 2 is supplied by examples from Ocotldn, Jalisco, and Zamora,
Michoacdn. They are clearly intermediate in characters. Both samples are
referred to griseoflavus. Those from Zamora could be identified with either
race; to my eye they are slightly nearer griseoflavus in size and coloration.
Near Zamora the arid grassland and semidesert, in which the city is situated,
give way to mesic pine and oak-covered mountains of the Michoacdn high-
lands. In specimens from Aguascalientes and San Luis Potosi the pelage aver-
ages slightly paler, the tail longer, and the molars and bullae larger, than in
the examples from central Jalisco. In those respects the material from Aguas-
calientes and San Luis Potosi grades toward canus of Durangc. Two speci-
mens from Jaral, Coahuila, are tentatively identified with griseoflavus. The
examples from Jaumave grade toward tropicalis in size and coloration. In
tail length they fit with specimens from the interior highlands. They are
referred to griseoflavus.

SPECIMENS EXAMINED.—T'wo hundred and twenty-one from the following
localities in México: Aguascalientes: 3 mi. N Aguascalientes, about 6200
ft., 4 (MVZ); 3 mi. NE Aguascalientes, about 6,200 ft., 5 (MVZ); vicinity of
Chicalote, 6,200 ft., 3 (2 MVZ, 1 US). Coahuila: 14 mi. S San Antonio de
Jaral, 4,400 ft., 2 (MVZ). Durango: Durango, 6,200 ft., 3 (US). Guanajuato:
Silao, 5800 ft., 2 (US). Michoacdn: vicinity of Zamora, 5500-6000 ft., 11
(8 MVZ, 1 US). Nayarit: 1 mi. E Ixtldn del Rio, 4000 ft., 6; Rancho Palo
Amarillo, 2500 ft. ?, 1 (CM); 2-4 mi. N Santa Isabel, 3800 ft., 5. Jalisco:
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Ameca to 7 mi. W Ameca, 4000-4300 ft., 68 (5 US); Atemajac, between 4000
and 4500 ft., 2 (US); 4 mi. NE Autldn, 3000 ft., 9; 6 mi. SSW Autldn, 4500
ft., 9; Charco Hondo, 1 (CM); Ciudad Guzmin, 5000 ft., 10 (US); 10 ‘mi.
W Ciudad Guzmidn, 6500 ft., 2; 9 mi. N Encarnacién de Diaz, 6200 ft., 2
(MVZ); Etzatldn, 4000 ft., 7 (US); 8 mi. S Guadalajara, 5100 ft., 1; Lagos de'
Moreno, 6400 ft., 1 (US); Sierra de Autlan, Manantldn, 5000 ft., 1; Mascota,
3900 ft., 1 (US); Ocotldn, 5000 ft., 2 (1 CM, 1 US); near Platanar, 4000 ft.,
3 (US); 6 mi. SE Punta, 6800 ft., 1 (MVZ); 1 mi. N San Gabriel, 4000 ft., 24;
Talpa, 4000 ft., 1 (US). San Luis Potosi: vicinity of La Parada, 6000 ft.,
6 (3 MVZ, 3 US); Rio Verde, 3200 ft.,, 6 (US); 714 mi. S Matehuala, Potrero
Santa Ana, 5000 ft., 1 (MVZ); near Villa de Reyes, 1 (LSU). Tamaulipas:
Jaumave, 2700-3300 ft., 13. Zacatecas: Berriozabal, 6800 ft., 1 (US); Val-
paraiso, near 6500 ft., 6 (US).

Reithrodontomys fulvescens toltecus Merriam

Reithrodontomys levipes toltecus Merriam, 1901: 555.

Rhithrodontomys inexpectatus Elliot, 1903: 145. México, Michoacdn, Pdtzcuaro.

Rhithrodontomys glriseoflavus] helvolus, Elliot, 1903: 146.

Reithrodontomys fulvescens toltecus, Howell, 1914: 51; Davis, 1944: 392 (part); Hooper,
1947: 49.

Reithrodontomys fulvescens inexpectatus, Hall and Villa, 1949¢: 458; 1950: 193.

TypE.— Adult female, skin and skull; U.S. Nat. Mus. Biol. Surv. Coll.
No. 50746; México, Distrito Federal, Tlalpam, elevation 7500 feet; collected
1 December 1892 by E. W. Nelson and E. A. Goldman; original No. 3935.

DistriBUTION.—Mountains and valleys bordering the southern part of the
Mexican Plateau. Known geographic range from Zimapan, Hidalgo, and
localities in Distrito Federal west to Los Reyes, Michoacdn. Vertical range
from 4400 feet near Uruapan, Michoacdn, to 8500 feet near Contreras,
Distrito Federal.

HagitaT.—Grass, brush, and cactus in comparatively dry, well-drained
situations such as steep, rocky hillsides and lava flows. Specimens were col-
lected in situations as follows: On a steep hillside densely covered with
grass, opuntia cactus, mesquite, jasmine, tall sage, and other shrubs; in an
open, opuntia cactus-mesquite formation with scattered grass and shrubs
(Cuitzeo). Among scattered grass, shrubs, and cactus on a lava flow (San
Ger6nimo). In grass and shrubs, including Baccharis, that separated a brush-
covered barranca from a fruit-orchard with a grassy understory (Pétzcuaro).
Among scattered shrubs and stands of grass on a lava flow (Cupatitzio Park,
Uruapan). In a mixed stand of grass and dense brush at the edge of an air-
field (Uruapan). On a steep north-facing rocky slope covered with tall
bunch grass and brush (24 ft. in height); in sparse grass under pines on rocky
ground above a canyon (Tzararacua Falls, near Uruapan). In grass and
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sparse brush bordering cultivated areas and adjoining mesquite-cactus desert
(Zimapan).

Comparisons.—Compared with difficilis (specimens of toltecus from the
vicinity of Mexico City; specimens of difficilis from Huauchinango, Puebla):
Larger (head and body length averages 78 mm., as against 69 mm. in diffi-
cilis). Tail longer. Head and foreback distinctly grayer than in difficilis;
remainder of upper parts a mixture of cinnamon and black, the mass effect
grayish brown rather than dark chestnut as in difficilis. Ground color of
back and sides near Pinkish Cinnamon rather than Orange-Cinnamon. Un-
derparts averaging paler, about Light Pinkish Cinnamon compared with
Pinkish Cinnamon. A pectoral spot usually present in both forms. Ankles
less extensively dusky in toltecus. Cranium larger and differently propor-
tioned: zygomatic spread and breadth of brain case less on the average (rela-
tive to cranial length, 49 and 45 per cent in toltecus and 52 and 47 per cent
in difficilis, respectively); rostrum relatively narrower and molar teeth much
larger.

For comparison with griseoflavus see accounts of that race.

REMARKS.—R. f. toltecus is the largest and one of the darker races of the
species. R. f. griseoflavus, of plains and mountains to the north and west of
the range of toltecus, and R. f. helvolus, of highlands of Oaxaca, most closely
approach toltecus in size of body and skull. In color tone of the pelage
toltecus resembles difficilis, of the eastetrn flank of the Sierra Madre Oriental,
and aurantius, of southern United States.

Size and intensity in pigmentation, which attain maxima for the species in
the populations here known as toltecus, apparently are distributed independ-
ently over the highlands of central México and, indeed, throughout much of
the range of the species. Largest size apparently obtains in populations in the
southeastern part of the Mexican Plateau, as is well exemplified by specimens
from Distrito Federal. In all directions from that area size of body and skull
decreases in proportions which do not relate closely to linear distance from
that center of maximum size. It diminishes rapidly to the south. Specimens
from Tepotzldn, Morelos--about 20 miles south of Mexico City across a
mountain range—average 10 mm. shorter in length of head and body and
2 mm. less in skull length. To the north and west the size gradient is more
gentle. Specimens from localities up to 200 miles west of Mexico City
(e.g- Uruapan and Los Reyes, Michoacan) and 250 miles to the northwest
(e.g. Aguascalientes) average 5 mm. less in body length and 1 mm. less in
skull length. A series from Cuitzeo, Michoacdn, about 150 miles northwest of
Mexico City, is almost identical with the Mexico City samples in regard to
skull size.

While Distrito Federal represents a focal point for maximum size, the
highlands of central Michoacdn appear to be a center for intense pigmenta-
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tion. In specimens from Los Reyes, Uruapan, and Pdtzcuaro the pelages are
dark reddish brown, more deeply pigmented than in other specimens from
the Plateau. To the south and west paler colors obtain; there is less black in
the pelage; the orange and bufly hues, however, are approximately the same
as in the central Michoacdn material. The pelages from localities to the north
also are paler. They, too, have less black than those from Michoacin; in
addition the orange and bufly ground color of the subterminal bands of the
cover hairs is distinctly more bufty. The increase in pallor toward the north
appears to be gradual. It culminates in the pale grayish and buffy coat colors
of the populations of the northern highlands, known by the name canus.

As indicated above, specimens from Pdtzcuaro (the type locality of inex-
pectatus) and from Los Reyes and Uruapan on the average are more rufescent
dorsally, are not so distinctly grayish on the head and foreback, and are slightly
smaller than those from the type locality of toltecus. Nevertheless, in contrast
to specimens of adjoining races, nelsoni and mustelinus to the south and
griseoflavus to the west and north, they fit well with topotypes of toltecus.
As now understood, inexpectatus is considered to be subspecifically identical
with toltecus.

Specimens from Zamora grade toward toltecus in coloration, but still fit
best with griseoflavus. Specimens from Zimapdn, Hidalgo, are smaller than
examples from Mexico City. A specimen from Temascal and another listed
from 15 miles east-southeast of Morelia (possibly also Temascal) are paler
and their teeth are smaller than is true of the examples from near-by Cuitzeo
and Pdtzcuaro; in those respects they approach specimens from Tacdmbaro,
Michoacin, and from Tepoztlan, Morelos, which here are referred tentatively
to mustelinus.

Since the above accounts were prepared, the check list of Hall and Villa of
the mammals of Michoacdn and the specimens of Reithrodontomys that they
examined have come to hand. The facts on variation in their samples of
R. fulvescens (Hall and Villa, 1949c¢: 457-59; 1950: 192-94) are in agreement
with the data presented here. Their interpretations of the data, however, are
somewhat different. They observed maximum size in specimens from the
Valley of Mexico and deepest rufescent pelage coloration in their material
from central Michoacan. Outside of those areas smaller size and paler colors
obtained. Thus, of the lot they studied, their specimens from Patzcuaro are
the most intensely pigmented dorsally and are but slightly smaller than speci-
mens from the Valley of Mexico. Those from Zamora are smaller and grayer.
Those from the flanks of the Balsas Basin (Taciambaro) are the smallest;
their upper parts are less blackish and more reddish dorsally than the speci-
mens from Zamora, Pdtzcuaro, and the Valley of Mexico. These facts accord
with the present analysis, which originally was based on different material
from the same region. This recently received lot of specimens provides addi-
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tional corroborative evidence. For their specimens from Pdtzcuaro they re-
vived the name inexpectatus, by way of emphasizing the dark reddish pelages
that apparently characterize the populations of that part of Michoacdn. In
view of the size and color gradients in the mice of Michoacdn and México,
that emphasis does not seem warranted. Specimens from Uruapan and Los
Reyes resemble the Pédtzcuaro specimens in color and they are but slightly
smaller. Specimens from near Cuitzeo, about 40 miles to the northeast of
Pdtzcuaro, agree closely with the specimens from Pétzcuaro and with those
from the Valley of Mexico. All can justifiably be treated under the name
toltecus.

Hall and Villa referred their specimens from Zamora to a smaller, paler
race, known to them as tenuis but known here as griseoflavus. Their Tacdm-
baro specimens seemed to them to be morphologically between inexpectatus
and a small, reddish form which they suspect is nelsoni. Compared with
nelsoni from Resolana, Jalisco, the Tacdmbaro specimens average larger and
less reddish dorsally; the rostrum is longer, incisive foramina shorter, and
frontals broader interorbitally. The specimens are clearly between the large,
dark form of the highlands (toltecus) and a smaller, brighter form of the
adjacent lowlands. What that lowland form should be called is a moot
question. Some of its characteristics, however, seem reasonably clear. It re-
sembles nelsoni in many features, but it is not as reddish dorsally and is
slightly larger; the rostrum is longer and broader, the incisive foramina are
relatively shorter, and the frontals are broader and are flat interorbitally.
These are features that obtain in the series from Tacdmbaro, Teloloapan
(Guerrero), and Tepoztlin (Morelos). As indicated in the accounts of mus-
telinus, they can be interpreted (1) simply as evidences of intermediacy
between already named highland and lowland forms, (2) as characteristics
of an unnamed race that inhabits the perimeter of the Balsas Basin, or
(3) primarily as characteristics of mustelinus of which there are no known
adequate samples from coastal Guerrero and Oaxaca where its characters
should be fully expressed. Until the characters of mustelinus are better known
through adequate series of specimens, I prefer to apply the name mustelinus
to the aforementioned sampled populations of the Balsas Basin as well as to
those of coastal Guerrero and Oaxaca. The Tacdmbaro series, then, is con-
sidered to be between toltecus and mustelinus and is nearer the latter. In one
respect the series resembles samples of griseoflavus and nelsoni from the local-
ities 6 miles NNE Autlédn, Jalisco, and 2 to 4 miles N Santa Isabel, Nayarit.
In each series the characters of the upland and the coastal subspecies are vari-
ously mixed and blended.

SpECIMENS EXAMINED.—Eighty-five from the following localities in México:
Distrito Federal: near Contreras, 8500 ft., 1; San Gerénimo, 7800 ft., 7;
Tlalpam, 7600 ft., 4 (1 CM, 3 US). Guanajuato: Acambaro, 6100 ft., 2 (US).
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Hidalgo: Marqués, 8132 ft., 1 (US); Tula, 6700 ft., 1 (CM); Zimapdn, 6000
6400 ft., 6 (1 US). México: Hacienda Cérdoba, 8300 ft., 2; 10-18 mi. SE
Mexico City, 7500 ft., 2 (Tex). Michoacan: 4 mi. S Cuitzeo, 5900-6000 ft., 20;
Los Reyes, 5000 {t., 6 (US); 15 mi. ESE Morelia, 7300 ft., 1 (MVZ); Pétzcuaro,
7000 ft., 2 (1 CM); 3 mi. N and NW Patzcuaro, 6700-6800 ft., 9 (MVZ);
2 mi. W Patzcuaro, 7600-7700 ft., 6 (MVZ); Temascal, 7000 ft., 1; Uruapan,
5300 ft., 8; 7 mi. S Uruapan, Tzararacua Falls, 4400-4700 ft., 4. Querétaro:
Tequisquiapam, 6200 ft., 2 (US).

Reithrodontomys fulvescens aurantius Allen

Ochetodon mexicanus, Coues, 1874: 186 (part); 1877: 128 (part); True, 1884: 598 (part).
Reithrodontomys mexicanus aurantius Allen, 1895a: 187.

Reithrodontomys chrysotis Elliot, 1899: 281. Oklahoma, Murray Co., Dougherty.
Reithrodontomys aurantius, Bailey, 1905: 105.

Reithrodontomys fulvescens aurantius, Howell, 1914: 48; Lowery, 1943: 243.

TypE.—Adult male, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. No.
43953 ; Louisiana, Lafayette Parish, Lafayette, collected 24 May 1892 by R. J.
Thompson.

DistriBuTIiON.—South-central United States. Kown range from Cherokee
and Chautauqua counties, southeastern Kansas (Hibbard, 1944: 78), Ozark
County, southern Missouri, and Cleveland County, central Oklahoma, south
to Copiah County, Mississippi, and Colorado County, Texas. Altitudinal
range from near sea level at several localities in Texas and Louisiana to 1500
feet at Noble, Oklahoma. »

HazsiTaT.—Prairie, grass- and weed-covered fields, grassy flats, fence rows,
and brushy growths. Specimens were collected in situations as follows: In
Johnson grass (near Tyler and Wellborn). In broom sedge at the edge of a
pine forest (Huntsville). In Andropogon (College Station and near Halletts-
ville). On a grassy prairie in a heavy cover of Andropogon and in a low mat
of other grasses (near La Belle). In grass bordering a cotton field (Vowells
Mill). In a brush-covered ditch (Iowa).

Comparisons.—Compared with intermedius (specimens of aurantius from
southern Louisiana; examples of intermedius from southeastern Texas): Sim-
ilar in size, tail length (relatively short in both forms), and cranial characters.
Adult and especially subadult pelages darker and more rufescent. Adult
pelage: Upper parts reddish brown, a mixture of Cinnamon of the cover hairs
and black of the guard hairs, the black concentrated dorsally and forming a
distinct broad stripe (in intermedius ground color nearer Pinkish Cinnamon
and the dorsal stripe indistinct and less blackish). Underparts more rufescent,
Light Pinkish Cinnamon or Pinkish Cinnamon. Ears and upper surface of
tail darker, near Fuscous (rather than Drab or Hair Brown as in intermedius).
Buffy area on tarsi darker (near Pinkish Cinnamon). Subadult pelage: Upper
parts much darker in aurantius, 2 mixture of Pinkish Cinnamon and black,
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the black predominant (in intermedius, Pinkish Buff with comparatively
little black, the mass effect buffy gray). Underparts rufescent, about Pinkish
Cinnamon or Light Pinkish Cinnamon (Pale Pinkish Buff in intermedius).
Color of ears, feet, and tail as in adult pelage.

RemAaRrks.—The dark color of this form is its chief distinguishing character.
The deep tones are best developed in the northeastern part of its range, in
Louisiana, Mississippi, Arkansas, and Oklahoma. In specimens from that
region, including those from the type locality of chrysotis, there is no evidence
of population differences worthy of subspecific recognition. In eastern Texas
aurantius grades into intermedius. It becomes largely a matter of opinion
where the series of specimens at hand, arranged geographically, should be
divided. The examples from Smith, Bowie, and Walker counties are clearly
referable to aurantius, although they are less intensely pigmented on the
average than those from Louisiana. The specimens from Brazos, Colorado,
and Hays counties could be grouped about as well with those of intermedius
from Willacy, Aransas, and Cameron counties as with the series from north-
eastern Texas. They are here identified with aurantius and mark the southern
limit of the race as now known (Map 5). A specimen from Ozark County,
Missouri, is comparatively pale; it resembles examples from Brazos County,
Texas.

SPECIMENS EXAMINED.—Ninety-seven from the following localities in the
United States: Arkansas: Pike Co., Delight, 400 ft,, 2 (1 CM). Louisiana:
Calcasieu Par., Iowa, 4 (LSU). Caldwell Par.,, 1 mi. N Clarks, 1 (LSU);
Columbia, 130 ft., 9 (CM). Cameron Par., Lowry, 4 (LSU). East Baton Rouge
Par., vicinity of Baton Rouge, 50 ft., 18 (LSU); Zachary, 100 ft., 1. Jefferson
Davis Par., Mermentau, 14 ft., 5 (CM). Natchitoches Par., vicinity of Vowells
Mill, 7 (LSU). Ouachita Par., Monroe, 75 ft., 5 (4 LSU, 1 MVZ). Sabine Par.,
Many, 6 (LSU). Washington Par., 12 mi. E Franklinton, 1 (LSU). West
Feliciana Par., 1 mi. N Corner, 6 (LSU). Mississippi: Copiah Co., Burnell,
3 (CM). Missouri: Ozark Co., 5 mi. N Gainesville, Cavey Mt. Refuge, |
(MVZ). Oklahoma: Cleveland Co., Noble, 1500 ft., 1 (CM). Murray Co.,
Dougherty, 750 ft., 3 (CM). Texas: Bowie Co., 1 mi. NE Simms, 1 (Tex).
Brazos Co., vicinity of College Station, 6 (Tex); 714 mi. S Wellborn, 1 (Tex).
Colorado Co., Eagle Lake, 1 (Tex). Hays Co., 4 mi. NE San Marcos, 600 ft.,
I (Tex). Jefferson Co., 20 mi. SSW Beaumont and 7 mi. S La Belle, 1. Smith
Co., 4 mi. N Tyler, 2 (Tex). Walker Co., vicinity of Huntsville, 6 (Tex);
20 mi. W Huntsville, 1 (Tex).

Reithrodontomys fulvescens intermedius Allen

Ochetodon mexicanus, Allen, 18910: 223.
Reithrodontomys mexicanus intermedius Allen, 1895a: 136; 1896a: 66.
Reithrodontomys intermedius, Bailey, 1905: 104.
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Reithrodontomys laceyi Allen, 1896b: 235. Texas, Bexar Co., 15 miles south of San Antonio,
Watson’s Ranch.

Reithrodontomys fulvescens intermedius, Howell, 1914: 47; Hooper, 1947: 48.

Reithrodontomys fulvescens tenuis, Howell, 1914: 47 (part); Dice, 1937: 253; Davis, 1944: 392.

Type.—Adult female, skin and skull; Amer. Mus. Nat. Hist. No.%; Texas,
Cameron Co., Brownsville; elevation near sea level; collected 3 September
1891 by F. B. Armstrong.

DistriBuTION.—Plains and hills of southern Texas and northeastern México.
Known range from Kerr County, Texas, south to Santa Engracia, Tamaulipas,
and to localities near Monterrey, Nuevo Leén. Altitudinal range from near
sea level at several localities in Texas to 2400 feet near Santa Catarina, Nuevo
Leén.

HapitaT.—Grasslands and brush-covered terrain. Specimens were trapped
in situations as follows: In high grass growing at the edge of a dry stream bed;
in a mixed growth of grasses, sedges, and rushes below a reservoir; thorny
shrubs were predominant around both trapping stations (Sierra San Carlos).
In brush near the Rio Ramos.

Comparisons.—Compared with tropicalis (specimens of intermedius from
southern Texas; examples of tropicalis from central Veracruz): Size moderate
and tail relatively short in both forms. Upper parts paler in intermedius,
ground color of adult pelage Light Pinkish Cinnamon or Cinnamon (rather
than Cinnamon or Ochraceous-Tawny as in tropicalis) and the black overlay
less. Underparts including pectoral spot averaging paler. Subadult pelage
correspondingly paler and much grayer with distinctly less black on the upper
parts. Cranium similar in the 2 forms but the brain case ot intermedius
broader and shallower than that of tropicalis and the molar teeth relatively
heavier.

Compared with difficilis (specimens of intermedius from southern Texas;
examples of difficilis from the vicinity of Orizaba, Veracruz): Similar in size.
Greatly different in color (upper parts dark reddish brown and underparts
bufty in difficilis). Cranium smaller, the brain case relatively much narrower
and shallower, and the molar teeth relatively broader and longer.

For comparisons with canus and aurantius see accounts of those forms.

Remarks.—Like aurantius and tropicalis, intermedius is a moderate-sized,
relatively short-tailed form of the Gulf Jowlands. So far as can be determined
from the present samples, it is distinguishable from aurantius and tropicalis
principally in coloration. The color characters of intermedius are not strictly
between those of aurantius and tropicalis; both of those are distinctly darker
and more rufescent. Rather a grayish cast on the dorsum and sides of inter-
medius seems to be an influence from the Mexican Plateau (from popula-
tions of canus) that spills into the lowlands of northern Nuevo Leén and
Tamaulipas. It is probable that the populations of R. fulvescens are more
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continuous in that area. Hence, the flow of genes between upland and low-
land populations should be less interrupted than at lower latitudes where
the lofty Sierra Madre is a more effective barrier to the mice. Nevertheless,
all specimens examined from Nuevo Leén and northern Tamaulipas are
moderately dark, relatively short tailed, and small toothed; these are char-
acters of the lowland forms intermedius and tropicalis.

The gradation in color from typical intermedius to typical tropicalis ap-
parently takes place over a large area. The specimens from most of Tamau-
lipas and Nuevo Ledn are between intermedius and tropicalis in characters
of coloration. The artificial line delimiting the ranges of the 2 forms is placed
just north of the Sierra de Tamaulipas. Specimens from localities to the
south average darker and more rufescent than those from localities to the
north. Specimens from the vicinity of San Antonio, the type locality of laceyt,
fit well in a series of topotypes of intermedius. For remarks concerning inter-
gradation of intermedius and aurantius see the accounts of aurantius.

SPECIMENS EXAMINED.—Sixty-one from the following localities: México.
Nuevo Leon: Cerro de la Silla, somewhere between 2000 and 3000 ft., 3 (US);
12 mi. NW General Terdn, 700 ft., 5. 14 mi. N Monterrey, 1950 ft., 6 (MVZ);
12 mi. N Montemorelos, Rio Ramos, 1000 ft., 1 (Tex); 7.3 mi. S Santa Cata-
rina, Rancho Rodeo, 2400 ft., 1 (MVZ); Santa Catarina, 2200 ft., 3 (US).
Tamaulipas: Camargo, 200 ft., 5 (US); 20 mi. S Reynosa, Charco Escondido,
1 (MVZ); 29 mi. N Ciudad Victoria, Cruz y Cruz, 800 ft., 1 (MVZ); Mata-
moros, 30 ft. ?, 5 (US); 5.7 mi. S Matamoros, 2 (MVZ); Hacienda Santa En-
gracia, 800 ft., 8 (CM); Sierra San Carlos, E1 Mulato, 700 ft., 1; Tamaulipeca,
1500 ft., 1.

United States. Texas: Aransas Co., Aransas Refuge, 20 ft., 6 (Tex). Bexar
Co., vicinity of San Antonio, 650 ft., 2 (1 CM). Cameron Co., Brownsville,
20 ft., 3 (2 CM). Kerr Co., 20 mi. SW Hunt, 1 (Tex); 20 mi. W Mountain
Home, 1 (Tex). Kleberg Co., 2 mi. S Riviera, 3 (Tex). Lavaca Co., 14 mi. WSW
Hallettsville, 1 (Tex). Willacy Co., 20 mi. E Raymondville, Red Fish Bay,
near sea level, 1 (Tex).

Reithrodontomys fulvescens tropicalis Davis

Reithrodontomys fulvescens tenuis, Howell, 1914: 47 (part).
Reithrodontomys fulvescens tropicalis Davis, 1944: 393.

TypE.—Adult male, skin and skull; Texas A. and M. Coll. No. 3084; México,
Veracruz, 5 miles S Veracruz, Boca del Rio, elevation 10 feet; collected
22 July 1942 by David M. Donaldson; original No. 72.

DistriBuTiON.—Coastal lowlands and foothills of eastern México. Known
range from Presidio and Catemaco, Veracruz, north to the Sierra de Tamau-
lipas and the vicinity of Gomez Farias, Tamaulipas. Known altitudinal
range from near sea level at Boca del Rio and Tampico Alto to 3600 feet in
the Sierra de Tamaulipas.
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HapiTaT.—Grassy areas among arid tropical shrubs and trees, or essentially
pure savanna. Specimens were collected in situations as follows: In sparse
grass and weeds growing among arborescent cactus and sparse, thorny brush
on a rocky hillside (Plan del Rio). In marshy, semitropical situations (Boca
del Rio). In a thick growth of herbaceous vegetation in a fallow field in ter-
rain dominated by tall brush (near Gémez Farias). In dense herbaceous vege-
tation bordering a cornfield and near large trees, some of which were figs
(Antiguo Morelos).

Comparisons.—Compared with difficilis (specimens of tropicalis from
Veracruz lowlands; a series of difficilis from Huauchinango): Body size sim-
ilar, perhaps slightly smaller in tropicalis. Tail shorter (its length averages
respectively 121 and 141 per cent of head and body length in tropicalis and
difficilis). Upper parts brighter, not so blackish; ground color similar in each
form, but in difficilis that color is largely obscured by black guard hairs on
the back, head, and upper sides. Fars paler. Color of underparts, feet, and
tail as in difficilis. Cranium smaller (see measurements), with relatively
smaller brain case and relatively larger molar teeth.

Compared with infernatis (specimens of tropicalis from Veracruz low-
lands; examples of infernatis from Teotitldn, Oaxaca). Similar in body size
and tail length. Coloration much more rufescent (upper parts Cinnamon-
Buff in infernatis); a stronger admixture of black on the nape, back, and
sides; shoulders scarcely paler than sides (distinctly paler than sides in infer-
natis). Underparts darker on the average (Pinkish Cinnamon in tropicalis
and Pale Pinkish Buff in infernatis). Ears and upper surface of tail darker.
Brain case shallower and narrower (see measurements); zygomatic plate aver-
aging relatively broader.

ReMArks.—The small cranium, short tail, and comparatively bright rufes-
cent coloration are the principal identifying characteristics of this subspecies.
In coloration tropicalis resembles nelsoni of western México. Both occur in
tropical lowlands and appear to have similar ecological requirements, but
there is no known direct continuity of their populations. The characters of
tropicalis are best developed in the southern part of its range, as evidenced
by the specimens from localities on that part of the coastal plain south of
the latitude of Tuxpan. In the northern part and in the foothills of the
Sierra Madre Oriental its characters grade respectively into those of inter-
medius and difficilis. The bright rufescent tones of the upper parts, charac-
teristic of the race, are present in specimens from southeastern Tamaulipas
and northeastern Veracruz. In those specimens the underparts are paler, and
the cranium, brain case, and molar teeth average larger than in specimens
from coastal areas to the south. Intergradation of tropicalis and difficilis is
clearly indicated in the samples from Plan del Rio, Cerro Gordo, Tlacotepec,
and Potrero Viejo. The order in which those localities are listed represents
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degrees of morphological similarity to tropicalis and dissimilarity to difficilis.
Although averaging slightly larger than specimens considered typical of
tropicalis, the examples from Plan del Rio and Cerro Gordo are referable to
tropicalis on the basis of tail length, color, and size of brain case. Those from
Tlacotepec and Potrero Viejo, intermediate in all characters, are here iden-
tified with difficilis. The same may be said of specimens from Pujal, Xilitla,
and Tamazunchale. They are here included with tropicalis, but in a larger
series the name difficilis might be required for the populations they represent.
The specimens from Jalpan, Querétaro, are between tropicalis and griseo-
flavus. They are referred here to tropicalis. The specimen from Presidio has
a monocolored tail.

SPECIMENS EXAMINED.—One hundred and fifteen from the following locali-
ties in México: Querétaro: Jalpan, 2500 ft., 4 (US). San Luis Potosi: Apetsco,
2500 ft., 6 (LSU); 10 mi. W Ebano, Hacienda Limén, 1 (LSU); 3 mi. W
Naranjos, 1200 ft., 1 (LSU); Pujal, 300 ft., 2; Rancho Martinez, 500 ft., 1 (CM);
Tamazunchale, 400 ft.,, 1; vicinity of Tamuin, 160 ft., 4 (LSU); Valles, 300 ft.,
1 (LSU). Tamaulipas: Sierra de Tamaulipas, vicinity of Acufia, 1600-3600
ft., 15; Altamira, 75 ft., 11 (US); Antiguo Morelos, 800 ft., 1; Ciudad Victoria,
somewhere between 1100 and 3500 ft., 5 (US); 5 mi. NE G6émez Farias, 1100
ft., 4; Hidalgo, 1000 ft., 9 (US). Veracruz: Boca del Rio, 10 ft., 2 (Tex); Carri-
zal, 1000 ft., 5 (US); Catemaco, 1100 ft. ?, 1 (US); 4 mi. NNW Cerro Gordo,
1500 ft., 20 (KU); Nautla, 75 ft., 1; 9 mi. W Piedras Negras, 300 ft., 1 (KU);
vicinity of Plan del Rio, 900-1000 ft., 4 (1 Tex); Potrero Llano, 350 ft., 3
(KU); Presidio, 1000 ft., 1; 12 mi. WN'W Piedras Negras, Rio Blanco, 3 (KU);
San Carlos, 25 ft., 3 (CM); San Isidro, 100 ft., 2 (KU); Tampico Alto, 50 ft., 2
(KU); 3 mi. S Tehuatldn, 700 ft., 1 (KU).

Reithrodontomys fulvescens difficilis Merriam

Ochetodon mexicanus, Coues, 1877: 128 (part).

Reithrodontomys mexicanus, Allen, 1895a: 135 (part); Allen and Chapman, 1897b: 199.
Reithrodontomys difficilis Merriam, 1901: 556.

Reithrodontomys fulvescens diﬁici?is, Howell, 1914: 50.

TypE.—Adult male, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. No.
63735; México, Veracruz, Orizaba, 4500 feet elevation; collected 20 February
1894 by E. W. Nelson and E. A. Goldman; original No. 5868.

DistriBuTioN.—Humid eastern slopes of the Sierra Madre Oriental of
eastern México. Known range from the vicinity of Orizaba north to the vicin-
ity of San Agustin Hidalgo. Altitudinal range from 1500 feet near Tlaco-
tepec to 6500 feet near Zacualpilla, Veracruz.

Hasirat.—Moderately open stands of grass or brush in or bordering tropi-
cal evergreen and cloud forests. Specimens were collected in situations as fol-
lows: In open stands of sparse grass and brush on a hilltop adjoining a deep
tropical barranca (near Jalapa). In grass and other low-lying vegetation on
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a south-facing slope; pine forests grew on surrounding hills and banana
groves and pasturelands were present in the valley bottoms (Huauchinango).
In low grass and widely spaced shrubs on the border of a stony cornfield; in
tall grass and low shrubs bordering pine forest and cornfields (Pahuatldn).

CompARISONs.—See accounts of tropicalis, toltecus, and infernatis.

Remarks.—The race difficilis is one of the darkest in R. fulvescens. Its dark
reddish brown upper parts and cinnamon-colored venter are not unique in
the species, for aurantius of southern United States and toltecus of Michoacdn
are similarly colored. Those features, however, distinguish diffictlis from all
known adjoining races and are comparatively constant over the range ascribed
to the race. In coloration specimens from Huauchinango and Pahuatlin,
Puebla, are quite similar to examples from Orizaba, Veracruz. They are also
similar in size of brain case and of molar teeth. The tail averages relatively
longer in the series from Huauchinango than in the samples from Orizaba.
Intergradation with tropicalis, clearly evident in specimens at hand, occurs
along the western border of the coastal lowlands, and the incidence of the
characters of tropicalis or of difficilis in a sample appears to be related to
distance from the base of the mountains (see accounts of tropicalis). Evidence
of direct intergradation of difficilis with infernatis is lacking. A specimen
from the vicinity of Zacualpilla agrees well enough externally with other
specimens of difficilis, but cranially it belongs with toltecus.

SPECIMENS EXAMINED.—One hundred from the following localities in
México: Hidalgo: San Agustin, 3500 ft., 3. Puebla: Huauchinango, 5000 ft.,
38 (19 CM); Pahuatlan, 4500 ft., 3. Veracruz: 6 mi. SW Jacales, 6500 ft., 1
(KU); 114 mi. N Jalapa, 4500 ft., 2; 4 mi. SE Jalapa, 4800 ft., 1 (MVZ); Jico,
4300 ft., 3 (CM); Mirador, 3500 ft. ?, 4 (1 NM, 2 US); Orizaba, 4000-4200 ft.,
16 (US); Potrero Viejo, 1700 ft., 3 (KU); Rio Blanco, 4200 ft., 1 (CM); Teocelo,
4500 ft., 22 (KU); 9 mi. ENE Tlacotepec, 1500 ft., 2 (KU); 4 mi. WSW Zacual-
pilla, 6500 ft., 1 (KU).

Reithrodontomys fulvescens tenuis Allen

? Ochelodon mexicanus, Thomas, 1882: 372.
Reithrodontomys tenuis Allen, 1899: 15; 1906: 210.
Reithrodontomys fulvescens tenuis, Howell, 1914: 45 (part).
Typre.—Adult female; British Mus. Nat. Hist.; México, Sinaloa, Rosario,
elevation about 200 feet; collected 11 March 1897 by P. O. Simons.
DistriBuTION.—Pacific coastal plain and adjoining foothills and valleys of
southern Sonora, Sinaloa, extreme western Chihuahua and Durango, and
northern Nayarit. Known geographic range from the vicinity of Alamos,
Sonora, south to the vicinity of Tepic, Nayarit. Vertical range from near sea
level at Mazatlan to 3000 feet near Tepic.
HaprTaT.—Presumably arid, tropical, deciduous forests and intermixed
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grasslands. Specific ecological information concerning the specimens exam-
ined is lacking.

Comparisons.—Compared with fulvescens (speciments of tenuis from south-
ern Sinaloa; examples of fulvescens from north-central Sonora): Slightly
smaller (head and body length averages 69 mm. as against 73 mm. in fulves-
cens): tail length similar. Coloration darker and more rufescent; general
ground color of upper parts Pinkish Cinnamon or Cinnamon (compared
with Pinkish Buff in fulvescens), darkened by an overlay of black on back and
sides; underparts slightly more pigmented in tenuis (about Pale Ochraceous-
Buff). Cranium similar in shape and most dimensions; molar teeth smaller in
length (molar row length usually less than 3.4 mm. in tenuis and more than
3.4 mm. in fulvescens) and especially in breadth.

Compared with canus (specimens of tenuis from southern Sinaloa; exam-
ples of canus from Chihuahua): Slightly smaller. Darker and more rufescent
dorsally and lacking the distinctly grayish color on head and shoulders; a
slightly stronger cinnamon wash on underparts. Cranium similar in most
dimensions, but rostrum shorter, hard palate shorter (averages 3.4 mm. in
tenuts, 3.7 mm. in canus), and molar teeth shorter and narrower.

Compared with griseoflavus (specimens of tenuis from southern Sinaloa;
examples of griseoflavus from Ameca, Jalisco): Size similar, perhaps slightly
smaller. Coloration similar, but shoulders not markedly paler than back and
sides, as in griseoflavus, and underparts more rufescent on the average. Sim-
ilar in most cranial dimensions, but rostrum shorter and relatively broader.
Zygomatic spread less, incisive foramina longer and broader (relative to
length), and molar teeth slightly smaller. Postpalatal spine indistinct or lack-
ing (prominent in griseoflavus).

REMARKs.—R. f. tenuis is a northern counterpart of R. f. nelsoni, though
larger. Both are small, have distinctly reddish tones dorsally and ventrally,
and are inhabitants of tropical lowlands. The 2 forms intergrade in Nayarit.
Specimens from Alamos and Guirocoba, Sonora, are paler and less rufescent
dorsally and ventrally than those from Agua Nueva and other localities in
Sinaloa. In those features they grade toward examples of fulvescens from
northern Sonora. Cranially, particularly in size of molars, they definitely
are referable to tenuis. Externally tenuis is similar to griseoflavus, the 2 dif-
fering mainly in size and in intensity of the rufescent hues of the upper parts
and underparts. The longer, narrower rostrum and incisive foramina and
presence of a postpalatal spine set griseoflavus apart from tenuis. Specimens
reported from Ciudad, Durango, by Thomas (1882: 372) under the name
Ochetodon mexicanus are likely examples of R. megalotis zacatecae or R. ful-
vescens tenuis. I have not seen the specimens. If they are referable to tenuis
they probably came from Ventanas, the other locality represented in Thomas’
collection, rather than from Ciudad. Ventanas lies in the lowlands at an
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elevation of about 2000 feet. Ciudad is situated at an elevation of about 8000
feet northwest of San Dimds on the western slopes of the Sierra Madre in the
drainage of the Rio Piaxtla.

SpPECIMENS EXAMINED.— Thirty-five from the following localities in México:
Chihuahua: near Batopilas, Las Guasimas, 2800 ft., 1 (US). Durango: Chacala,
1800 ft., 8 (US). Nayarit: Acaponeta, 200 ft., 1 (US); Tepic, 3000 ft., 2 (US).
Sinaloa: 4 mi. NW Agua Nueva, 50 ft., 1 (MVZ); Altata, near sea level, 1 (US);
6 mi. E Mazatldn, Castillo, 300 ft., 4 (US); Culiacén, 1 (US); Escuinapa, 130
ft., 1 (MVZ); 21 mi. NE Rosario, Hacienda San José, 350 ft., 2 (MVZ); Sinaloa,
200 ft., 2 (US). Sonora: Guirocoba, 1500 ft., 3 (MVZ); vicinity of Alamos, in
range 1500-4500 ft., 8 (6 US, 2 MVZ).

Reithrodontomys fulvescens nelsoni Howell

Reithrodontomys fulvescens nelsoni Howell, 1914: 53.

TvypE.—Adult female, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. No.
igigg ; México, Colima, Colima, elevation about 1300 feet; collected 9 March

1892 by E. W. Nelson; original No. 2050.

DistrisuTiON.—Coastal valleys and adjoining lower slopes of the moun-
tains of southern Nayarit, extreme western Jalisco, Colima, and probably
southwestern Michoacdn. Known range from the vicinity of Santa Isabel
(intergrading area), 3800 feet, Nayarit, south at least to the vicinity of Colima,
1700 feet, Colima.

HasrraTt.—Tropical situations. Specimens from La Resolana were obtained
in and adjoining a weed-covered, fallow cornfield in the midst of a tropical
forest; the vegetation there was a mixture of broad-leafed deciduous and
evergreen trees.

Comparisons.—Compared with griseoflavus (specimens of nelsoni from La
Resolana; examples of griseoflavus from Ameca): Smaller (see measurements).
Tail actually but not relatively shorter. Rufescent hues of pelage more
intense; upper parts Orange-Cinnamon or Vinaceous-Cinnamon, darkened
on the back by black hairs, but essentially the pure hue on the cheeks and
sides; head and shoulders not paler than sides. Underparts rufescent, Pinkish
Cinnamon or Vinaceous-Cinnamon on the average (compared with Light
Pinkish Cinnamon in griseoflavus). Skull smaller (well seen in skull length
and in zygomatic breadth); rostrum shorter (averages respectively 87 and
92 per cent of skull length in nelsoni and griseoflavus); incisive foramina
relatively longer on the average.

Compared with tenuis (specimens of nelsoni from La Resolana; specimens
of tenuis from southern Sinaloa): Similar in body size. Contrasts with tenuis
in coloration in much the same way as it does with griseoflavus; the bufly
hues of the upper parts and underparts more rufescent. Cranium smaller
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on the average, but the incisive foramina relatively longer and narrower;
a postpalatal projection present (indistinct or absent in tenuis).

Compared with toltecus (specimens of nelson: from La Resolana; examples
of toltecus from Uruapan, Michoacdn): Much smaller; tail actually and rel-
atively shorter. Much less black over entire upper parts and sides; dorsal
stripe narrower and less blackish. Ground color similar, perhaps nearer
Orange-Cinnamon rather than Cinnamon as in toltecus. Cranium much
smaller in all dimensions (see measurements).

RemARrks.—The small body and skull, orange-cinnamon pelage coloration,
and long incisive foramina distinguish nelsoni from adjoining races of R.
fulvescens. In coloration nelsoni resembles tropicalis which lives on the
coastal plain of eastern México. Both are forms of coastal lowlands where
the vegetation and climate are tropical. The similar characters of the 2 races
appear to be parallel responses to like enviroments. N. f. nelsoni apparently
occurs only on the coastal tropical slopes of the Sierra Madre. Toward the
interior it gives way to griseoflavus; for further discussion on this point see
the accounts of griseoflavus. The northern and southern limits of the range
of nelsoni are yet to be determined.

SPECIMENS EXAMINED.—Fifty-two from the following localities in México:
3 mi. W Colima, Rancho del Ralcdn, 1700 ft., 6 (US). Jalisco: 2 mi. N La
Resolana, 1200 ft., 38; San Sebastian, 8 (US).

Reithrodontomys fulvescens mustelinus Howell

Reithrodontomys fulvescens mustelinus Howell, 1914: 54; Davis, 1944: 392; Hooper, 1947: 49.
Reithrodontomys fulvescens tenuis, Hall and Villa, 1949¢: 457 (part); 1950: 192 (part).

TyreE.—Adult female, skin and skull; U.S. Nat. Mus. Biol. Surv. Coll. No.
71549; México, Oaxaca, Llano Grande, elevation 300 feet; collected 18 Feb-
ruary 1895 by E. W. Nelson and E. A. Goldman; original No. 7483.

DistrisuTION.—Pacific coastal slopes of the Sierra Madre del Sur in south-
western Oaxaca and southern Guerrero and the slopes bounding the Balsas
Basin in Michoacdn, Morelos, Puebla, and Guerrero. Known range from
Llano Grande, Oaxaca, northwest to Chilpancingo, Guerrero, thence north
to Tepoztlin and Yautepec, Morelos. Altitudinal range from 300 feet at
Llano Grande to 6000 feet at Tepoztlan.

HapitaT.—Specimens were collected in situations as follows: Along rock
fences and in fallow cornfields (the tall weeds in the fields formed a canopy
about 6 feet above ground but left much open space near ground level); in
brush at the base of a cliff (Tepoztldn). On grassy rolling hills; in a dry
barranca sparsely covered with short grass and with a few shrubs and cypress
trees (vicinity of Chilpancingo).

Comparisons.—Compared with helvolus (specimens of mustelinus from
Chilpancingo; topotypes of helvolus): Similar in size and tail length. Colora-
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tion of upper parts and underparts darker and richer (rufescent) in muste-
linus. Sides, rump, and cheeks Pinkish Cinnamon to Orange-Cinnamon;
foreliead, nape, and back a mixture of black and Pinkish Cinnamon, the
black predominant in fresh pelages and forming a broad dorsal stripe (less
black on upper parts in helvolus). Underparts Pinkish Cinnamon, compared
with Pale Pinkish Buff in helvolus. Brain case relatively larger, frontals nar-
rower interorbitally, and molar teeth smaller.

Compared with nelsoni (specimens of mustelinus from Chilpancingo;
specimens of nelson: from La Resolana, Jalisco): Similar in body size; tail
longer (averages 141 per cent of head and body, compared with 124 per cent
in nelsoni). Coloration similar in tone but that of mustelinus less intensely
orange dorsally and ventrally than that of nelsoni. Cranium larger (well
seen in length of skull and breadth of brain case); rostrum relatively longer
(averages 91 per cent and 88 per cent of brain case depth respectively in
mustelinus and nelsoni); palate relatively longer; incisive foramina relatively
shorter (the averages respectively 52 and 54 per cent of brain case depth);
auditory bullae relatively smaller. Posterior border of palate convex and
usually prolonged medially into a spine (as in nelsoni).

REMARKs.—Information concerning variation in R. fulvescens in the Rio
Balsas Basin and adjoining areas is scanty and thus the variations cannot be
completely understood until many more localities are sampled. Like some
other regions in Latin America it is topographically and climatically diverse.
Distinctly different enviroments, small or large in extent, lie in juxtaposition
and interlace in many areas. In such regions many adequate samples are
necessary for a satisfactory appraisal of geographic variation. Few are here
available.

Color, size, and some cranial proportions seemingly not entirely a func-
tion of skull size apparently are distributed independently in the region.
Palest tones obtain in the specimens from southeastern Puebla and northern
Oaxaca (Tepanco, Tehuacdn, and Teotitldn). In those the upper parts are
distinctly buffy, the shoulders and nape grayish buff, the midback scarcely
darker than the sides, and the underparts pale buff. Deeper tones are ob-
served in specimens from areas to the west—the Balsas Basin (Tepoztldn,
Tetecala, and Teloloapan and Tacambaro), the central highlands of Oaxaca
(Oaxaca City and Sola de la Vega), and the backbone of the Sierra Madre
del Sur (Chilpancingo)—culminating in rich orange-buffy upper parts (in-
cluding shoulders), blackish midback and rufescent underparts, as seen in
specimens from La Resolana, Jalisco, and Colima, Colima. Between the 2
extremes—Teotitldn and La Resolana—various intermediate stages are repre-
sented. The specimens from Oaxaca City are near the midpoint in characters
of coloration. Those from Tepoztlan, Tetecala, Teloloapan, and Tacimbaro
have more red and black on the upper parts, thus falling nearer the colora-
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tion obtaining at La Resolana. The Chilpancingo series is quite variable.
Some examples are as richly pigmented dorsally and ventrally as specimens
from La Resolana; others match specimens from Oaxaca City. That series
indicates that Chilpancingo lies in an intergrading area where coastal pop-
ulations with characters of coloration (and of size and cranium as pointed
out below) like those of the Resolana and Colima material intermix with
highland populations that morphologically resemble those at Oaxaca City.

Variations in size of body and skull fall into a different geographic pattern.
The samples from the Pacific lowlands (La Resolana and Colima), the fringe
of the Balsas Basin (Tacambaro, Teloloapan, Tetecala, Tepoztlan) and the
eastern interior (Tepanco, Tehuacdn, and Teotitldn) are small, with a body
length of 65-70 mm. and a skull length centering around 21.0 mm. The
molar teeth in those samples are narrow and short. Larger size obtains in
specimens from the central highlands (Oaxaca City and Sola de la Vega), in
which the body length is 77 mm. and the skull length over 22.0 mm. on the
average; the molars are comparatively large. The sample from Chilpancingo
is as variable in size as it is in color, and probably for the same reason as
indicated above.

The distribution of some cranial features apparently does not always
correspond to that of size and color traits. In the specimens from the Oaxacan
highlands the frontal bones of the skull are flat and broad; in some instances
they project as a narrow shelf over the orbits. This condition also obtains
in specimens from Teloloapan and to a lesser degree in examples from
Tacdmbaro, Tepoztlin, and Tehuacin. The frontals are relatively narrower
in the Chilpancingo sample and narrowest and dorsally most convex in the
samples from Teotitldn and Resolana. The specimens from Resolana have
relatively broad rostra and long incisive foramina as do those from Chil-
pancingo, Sola de la Vega, and Oaxaca City. The rostrum is narrow and
the foramina are relatively short in the specimens from Teotitlin. The
Balsas Basin material is intermediate in these features. In the series from
Chilpancingo the brain case is relatively larger than in any other sample
from the region.

In terms of geographical forms (subspecies or lesser units) the variation
in skin and skull in the region around the Balsas Basin appears to be as
follows: There is a form in the eastern interior (Teotitldn, Tehuacdn, and
Tepanco) characterized by pale coloration, small size, and narrow rostrum
and frontals. It is formally recognized under the name infernatis. Another
form occupies the Oaxacan highlands. It is larger and darker; it has a long
tail, broad flat frontals, and a long broad rostrum; it is unique in size of
the molar teeth. It is known by the name helvolus. A still more intensely
pigmented form, small in size of body and skull and with a short broad
rostrum, comparatively convex frontals, short palate, and long incisive
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foramina, occupies that part of the Pacific lowlands which is to the west
and north of the Balsas Basin. It is R. f. nelsoni. On the Pacific slopes of
Guerrero there is another form that probably resembles nelsoni more than
is indicated by the samples from Chilpancingo. As now known it is charac-
terized by orange-buffy pelage tones, a pronounced blackish dorsal stripe,
moderate size, relatively broad brain case, moderately broad frontals, and
long broad rostrum. The name mustelinus is applied to it. Finally, on the
flanks of the Balsas Basin there are populations that in the characters of
skin and skull are variously intermediate between those of adjoining popu-
lations; some characters may be peculiar to them. As now sampled they
appear to be small in body and skull, to be moderately rufescent in pelage
coloration, and to have broad frontals and small teeth. Pending acquisition
of adequate material from the Basin they are here identified with mustelinus.

From the preceding remarks it should be clear that the specimens from
Chilpancingo are considered atypical of mustelinus. They are employed in
the diagnosis of that race simply because they constitute the only large
sample from the area where the characters of mustelinus are to be expected.
An adequate sample from the Llano Grande should be more satisfactory,
not because that is the type locality, but because it is situated in the coastal
lowlands where the characters of mustelinus probably are best developed.

SPECIMENS EXAMINED.—Sixty-four from the following localities in México:
Guerrero: Acapulco, near sea level, 1 (US); vicinity of Chilpancingo, 4300-
4500 ft., 33 (8 CM, 4 MVZ, 5 Tex); Cuapongo, 1 (MVZ); Teloloapan, 5400
ft., 4. Michoacin: 114—6 mi. S Tacdmbaro, 4000-5700 ft., 19 (MVZ). Morelos:
Cuernavaca, 5000 ft., 2 (1 NM, 1 US); 1 mi. W Tepoztlan, 6000 ft., 6; Tete-
cala, 4000 ft., 1 (CM); Yautepec, 4000 ft., 1 (US). Oaxaca: Llano Grande,
300 ft.?, 2 (US).

Reithrodontomys fulvescens infernatis Hooper

Ochetodon mexicanus, Coues, 1877: 128 (part); Alston, 1879: 151 (part).
Reithrodontomys mexicanus, Allen, 1894: 319; 1895a: 135.
Reithrodontomys fulvescens difficilis, Howell, 1914: 51 (part).
Reithrodontomys fulvescens helvolus, Hooper, 1947: 49.
Reithrodontomys fulvescens infernatis Hooper, 1950b: 167.

TypPE.—Young adult male, skin and skull; Univ. Mich. Mus. Zool. No.
91470; México, Oaxaca, Teotitldn, 3100 feet elevation; collected 26 Febru-
ary 1947 by Helmuth O. Wagner; original No. 2728.

DisTRIBUTION.—Extreme southeastern Puebla and northern Oaxaca.
Known range confined to the areas drained by the Salado and Quiotepec
rivers, from the vicinity of Teotitldn, 3100 feet, Oaxaca, north to Tepanco,
5700 feet, Puebla.

Haprrat.—Mesquite-cactus desert. Specimens were obtained in situations
as follows: In the grassy border of a cornfield in mesquite desert (Tepanco).
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Along fence rows bordering cultivated areas; the terrain around the culti-
vated areas is arid, the ground sandy and rocky, sparsely covered with cactus,
mesquite and other xerophytic plants (Tehuacdn). Among short grass,
shrubs, and cactus (Teotitldn). ‘

Comparisons.—Compared with helvolus (topotypes of infernatis; topo-
types of helvolus): Smaller (see measurements). Pelage paler dorsally (dis-
tinctly a warmer, more rufescent tone of buff in helvolus and a greater ad-
mixture of black on head and back). Interorbital diameter less (respectively
37 and 40 per cent of depth of cranium); rostrum relatively narrower and
molar teeth narrower and shorter on the average.

Compared with mustelinus (topotypes of infernatis; specimens of muste-
linus from Chilpancingo): Smaller (see measurements). The contrast in col-
oration obtaining between infernatis and helvolus is emphasized as regards
infernatis and mustelinus; the latter is decidedly rufescent dorsally and ven-
trally and has a distinct dorsal stripe and rufescent shoulders. Cranium
smaller in infernatis, with relatively smaller rostral and interorbital diame-
ters and smaller molar teeth.

Compared with difficilis (topotypes of infernatis; topotypes of difficilis):
Similar in size. Contrasting greatly in coloration; upper parts buffy (Cinna-
mon-Buff) instead of rich reddish brown (Orange-Cinnamon heavily inter-
mixed with black in difficilis); ears and upper surface of tail paler (Hair
Brown rather than Fuscous or Fuscous-Black). Underparts similarly less
pigmented (Pale Pinkish-Buff rather than Orange-Cinnamon). Brain case
distinctly smaller, particularly in length and depth; frontal bones narrower
interorbitally.

Compared with toltecus (topotypes of infernatis; specimens of toltecus
from Distrito Federal): Smaller (see measurements). Less black on upper
parts; color of head, nape, and foreback scarcely different from that of re-
mainder of back (head, nape, and foreback dark gray in toltecus); underparts
slightly more rufescent in toltecus. Cranium much smaller in all dimen-
sions; length of rostrum, incisive foramina, and molar row each relatively
less in infernatis.

REMARKS.—As now known the range of infernatis is restricted to the in-
terior basin drained by several streams which join to form the Rio Tuxtepec
and Rio Santo Domingo and, farther eastward, the Rio Papaloapan (Map 5).
Lying in the rain shadow of moisture-laden winds from the Gulf of Mexico,
the basin is exceedingly dry and warm. The desert-like aspect of its flora
and fauna stands in strong contrast to that of the biota found in rain and
cloud forests a few miles away on the eastern side of mountains. Among
the species of R. fulvescens the pale coloration of infernatis is equaled or ex-
ceeded only in canus and fulvescens.

The specimens from Tehuacin and Tepanco average slightly larger than
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those from Teotitldn; otherwise those samples match closely. For discussion
of intergradation with races to the west see the accounts of mustelinus.

SpECIMENS EXAMINED.—Eighteen from the following localities in México:
Oaxaca: Teotitldn, 3100 ft., 8. Puebla: Tehuacén, 5400 ft., 5 (1 US); Tepanco,
6000 ft., 5.

Reithrodontomys fulvescens helvolus Merriam
Reithrodontomys griseoflavus helvolus Merriam, 1901: 554.
Reithrodontomys fulvescens helvolus Howell, 1914: 52; Hooper, 1947: 49.

Type.—Adult female, skin and skull; U.S. Nat. Mus. Biol. Surv. Coll.
No. 68387; México, Oaxaca, Oaxaca, about 5000 feet elevation; collected 14
August 1894 by E. W. Nelson and E. A. Goldman; original No. 6576.

DistrisuTION.—Sierra Madre del Sur in Oaxaca and probably in eastern
Guerrero. Known range from the vicinity of Oaxaca City south to Sola de la
Vega and east to Nejapa. Vertical range from 1900 feet at Nejapa to 5000
teet at Oaxaca City.

HaprTAT.—Semiarid lands sparsely covered with mesquite, thorny shrubs,
brush, scrub oak, and juniper. Specimens were obtained in situations as
follows: In sparse grass under scattered oaks and junipers on a dry slope
(Sola de la Vega). In short grass and brush on sandy soil (Nejapa).

Comparisons.—Compared with toltecus (topotypes of helvolus; specimens
of toltecus from Distrito Federal): Similar in body size and tail length. Upper
parts of helvolus paler; ground color Pinkish Cinnamon, intermixed with
black on back and head; shoulders paler than sides, their ground color near
Light Pinkish Cinnamon. In toltecus ground color between Pinkish Cinna-
mon and Cinnamon-Buff, intermixed abundantly with black on forehead,
nape, back, and upper sides; forehead, nape, and foreback dark gray. Under-
parts slightly less rufescent than in toltecus. Cranium smaller (see measure-
ments); frontal bones actually and relatively broader (averaging 40 per cent
of depth of cranium compared with 37 per cent in toltecus); incisive fora-
mina relatively much shorter (respectively 53 and 57 per cent of depth of
cranium); molars actually and relatively smaller; postpalatal spine less
distinct.

For other comparisons see accounts of mustelinus, infernatis, and amoenus.

RemARrks.—The large body, long tail, broad frontals, and large molar teeth
are the principal distinguishing characters of helvolus. An inhabitant of
the central highlands of Oaxaca, it probably occurs chiefly within the alti-
tudinal range 3000-6000 feet and at lesser elevations intergrades with low-
land forms. Two specimens from Nejapa, 1900 feet, are slightly smaller and
more rufescent than topotypes of helvolus, in which features they approach
amoenus. Their broad frontals, long palates, and large molar teeth, how-
ever, require that they be referred to helvolus. A juvenile, skin without
skull, from Nochixtldn is identified with helvolus on geographic grounds




120 EMMET T. HOOPER

only. Other remarks pertaining to helvolus are to be found in the accounts
of mustelinus.

SPECIMENS EXAMINED.—T'wenty-nine from the following localities in Méx-
ico: Guerrero: Tlalixtaquilla, 4200 ft.?, 1 (US); Tlapa, 3000 ft., 1 (US).
Oaxaca: Huajuapan, 5000 ft., 2 (1 US); Nejapa, 1900 ft., 2; Nochixtlin,
6200 ft., 1; vicinity of Oaxaca, 5000 ft., 18 (US); Sola de la Vega, 5000 ft., 2;
6 mi. SE Totolapan, 4000 ft.?, 1 (US); near Yalalag, 3000 {t., 1 (US).

Reithrodontomys fulvescens amoenus Elliot

Rhithrodontomys amoenus Elliot, 1905: 234.
Reithrodontomys amoenus, Howell, 1914: 55.

Type.—Adult female, skin and skull; Chicago Nat. Hist. Mus. No. 14064;
México, Oaxaca, Reforma, about 500 feet elevation: collected 6 April 1904
by Edmund Heller; original No. 3823.

DisTrIBUTION.—Known only from the type locality but probably ranging
to the west and east on the Pacific coastal lowlands of Oaxaca and of south-
western Chiapas.

HaBITAT.—Presumably grass and brush in tropical deciduous forest. No
information on habitat is available.

Comparisons.—Compared with helvolus (topotypes of amoenus; topotypes
of helvolus): Much smaller. Tail actually and relatively shorter (see meas-
urements). Upper parts similar in hue but darker in tone (between Cinnamon
and Orange-Cinnamon rather than Pinkish Cinnamon as in helvolus); head,
sides, and back similarly colored (head and back grizzled in helvolus); mass
effect of upper parts distinctly more rufescent than in helvolus. Underparts
and remainder of pelage similar in the 2 forms. Cranium much smaller in
all dimensions (see measurements). Relative to depth of cranium, rostrum
broader, incisive foramina longer, and mesopterygoid fossa broader than in
helvolus.

Compared with mustelinus (topotypes of amoenus; specimens of muste-
linus from Chilpancingo, Guerrero); Body size and tail length less in
amoenus (see measurements). Upper parts brighter (with less intermixture
of black) and underparts paler (Pale Pinkish Buff). Coloration otherwise
similar to that of mustelinus. Smaller in all cranial dimensions but rostrum
and mesopterygoid fossa relatively broader, incisive foramina relatively
longer, and palate relatively shorter. The 2 skulls of amoenus at hand lack
a postpalatal spine.

RemARrks.—Clearly examples of R. fulvescens, the 2 known specimens from
Reforma, including the type of amoenus, appear to represent a distinct geo-
graphic race that inhabits the lowlands of southeastern Oaxaca and perhaps
of southwestern Chiapas. Amodenus apparently is well differentiated from
chiapensis, of the interior valleys and mountains of Chiapas, but no more
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than other coastal races of R. fulvescens are distinct from near-by in-
land subspecies (nelsoni versus griseoflavus and tenuis versus canus, for ex-
ample). In its morphological characters and geographic position it relates
to chiapensis as nelsoni pertains to griseoflavus. Compared to their inland
neighbors, each of those coastal races, amoenus and nelsoni, is small in size
of body and of skull, is rufescent dorsally, and has a short rostrum and rela-
tively long incisive foramina. That amoenus probably intergrades with
chiapensis is suggested by specimens from Cintalapa, in the arid lowlands of
western Chiapas. These are referable to chiapensis, but they average smaller
and brighter dorsally (less black overlay) than the specimens from localities
in Chiapas that are higher altitudinally and climatically. In size and colora-
tion the Cintalapan specimens grade toward amoenus.

Three specimens from Villa Flores and one from Jaltenango have come
to hand after detailed comparisons were completed and borrowed specimens
were returned to museums. The 4 examples resemble the specimens from
Cintalapa in coloration and they are further like all but one of those speci-
mens in being smaller than topotypes of chiapensis. In size they fall between
chiapensis and amoenus. All are referred to chiapensis, but larger samples
obtained later may indicate that the name amoenus better applies to the
populations of the foothills south of the Rio de Chiapa Valley.

Insofar as known, R. fulvescens does not occur on the Pacific slopes of
Guatemala and southeastern Chiapas. The specimens recorded from Ha-
cienda California, near Océs, Guatemala (Goodwin, 1934: 35) under the
name R. f. chiapensis are examples of Oryzomys.

SPECIMENS EXAMINED.—Mexico, Oaxaca, Reforma, 500 ft., 2 (CM).

Reithrodontomys fulvescens chiapensis Howell

Reithrodontomys fulvescens chiapensis Howell, 1914: 53; Goodwin, 1934: 35; 1942: 158;
Hooper, 1947: 49.

TypPe.—Adult male, skin and skull; U.S. Nat. Mus. Biol. Surv. Coll. No.
132865; México, Chiapas, Canjob, elevation about 5000 feet; collected 2 May
1904 by E. W. Nelson and E. A. Goldman; original No. 16741.

DistriBuTION.—Arid interior valleys and slopes of Chiapas, Guatemala,
El Salvador, and Honduras. Known range from the vicinity of Cintalapa
and Bochil, Chiapas, southeast to Volcdn San Miguel, El Salvador, and to
the vicinity of Tegucigalpa, Honduras, but excluding the Pacific coastal
drainages of southern Chiapas and western Guatemala. Known vertical
range from 1800 feet at Cintalapa to 5700 feet in the vicinity of Comitdn.

HaBITAT.—Arid situations—in cactus and thorny shrub desert, dry oak
forests, and savanna. Specimens were obtained in places as follows: In grass
and oak brush near a cornfield (Bochil). In a thicket in an abandoned corn-
field (Chanquejelve). On dry, heavily-grazed grassland dotted with scrub
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oak, pines, and small thickets (near Salamd). In broom sedge among scrub
oak, thorny vines and shrubs, and arborescent cacti (Lago Atescatempa).
In a rock fence; in stands of dry grass among acacia, cactus, and other xero-
phytic plants (near Sacapulas). In high grass in an overgrown cornfield; on
a dry slope dotted with brush (Villa Flores).

Comprarisons.—Compared with amoenus (topotypes of chiapensis; topo-
types of amoenus): On the average larger and darker dorsally. Cranium
averages larger, with larger molar teeth and auditory bullae, longer rostrum,
larger brain case, and relatively shorter incisive foramina.

Compared with helvolus (topotypes of chiapensis; topotypes of helvolus):
Smaller (see measurements). Apparently indistinguishable in coloration.
Cranium shallower (its depth averages 8.2 mm., compared with 8.6 mm. in
helvolus); frontals narrower interorbitally; incisive foramina shorter and
relatively broader; molar teeth smaller; mesopterygoid fossa relatively
broader.

REMARKS.—In specimens from Salamd and Lake Atescatempa, Guatemala,
and from localities in El Salvador and Honduras, the tail is actually and rel-
atively longer than it is in material from Sacapulas, Guatemala, and from
localities in Chiapas. In addition the specimens from the Central American
localities are paler on the average than those from Chiapas. In 2 individuals
from El Salvador, one from Volcin San Miguel and the other from Cerro
Cacaguatique, the rostrum is relatively broader than in most other speci-
mens of R. fulvescens. Whether any of those items are characteristics of the
populations that the samples represent cannot be clearly estimated from
the material at hand. Apparent color differences, as between the Central
American and the Mexican specimens, cannot be trusted because most of the
specimens are molting and many are young.

Examples from Cintalapa on the average are smaller, less blackish dor-
sally, and slightly more pigmented ventrally than those from Canjob and
other localities to the south. Two of the 3 skulls approach topotypes of
amoenus in size of bullae, brain case, and rostrum; in these same features
the third resembles specimens from Canjob and from localities in Guatemala.
When the range of individual variation of amoenus is bettter known, that
range may well include the Cintalapan populations.

SPECIMENS EXAMINED.—Thirty-nine from localities as follows: Guatemala.
Baja Verapaz: 6 mi. NNE Salama, 5500 ft., 2 (US). El Quiché: 415 mi. W
Sacapulas, 4300 ft., 5 (US). Huehuetenango: Chanquejelve, 5000 ft., 5 (AM);
Jutiapa: Lago Atescatempa, 2500 ft., 1 (US). El Salvador. San Miguel: Cerro
Cacaguatique, 3500 ft., 1 (MVZ); Volcdn San Miguel, 4300 ft., 2 (MVZ). Hon-
duras. Francisco Morazdn: La Flor Archaga, 4500-5000 ft., 1. México.
Chiapas: near Bochil, 4300 ft., 2; Canjob, 5000 ft., 4 (US); Cintalapa, 1800
ft., 7; vicinity of Comitan, 5700 ft., 2 (1 US); Jaltenango, 2300 ft., 1; Ocozoco-
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autla, 2300 ft., 1; San Bartolomé, 2600 ft., 1 (US); San Vicente, 4000 ft. ?,
1 (US); Villa Flores, 2000 ft., 3.

Reithrodontomys hirsutus
(Maps 6, 12; Pls. II, III; Fig. 16)

Reithrodontomys hirsutus is a monotypic species. As now known it occurs
only in a small segment of west-central México in the states of Jalisco and
Nayarit. It is a distinctive species of the genus; externally and cranially it
largely bridges the morphological gap between Reithrodontomys and Aporo-
don. Some of its characters are shared only with species of Aporodon, espe-
cially R. gracilis. Other characters are seen also in fulvescens of the sub-
genus Reithrodontomys. Hirsutus is here treated as a specialized member
of the latter subgenus. Its nearest extant relative appears to be R. fulvescens.
The 2 species comprise the fulvescens group.

CompARISONS.—R. hirsutus is approximately as large as R. mexicanus
cherriei or R. sumichrasti luteolus (see measurements). In coloration it re-
sembles pale races of R. fulvescens and R. gracilis. The peculiar “streaked”
appearance of the upper parts that is so characteristic of those species is
accented even more in hirsutus. The monocolor or faintly bicolor tail and
slightly dusky hind feet are essentially matched in species of Aporodon and
are seen in some specimens of sumichrasti and chrysopsis. The coarse scala-
tion of the tail is also observed in fulvescens. In general, the shape and pro-
portions of the skull are those of an enlarged fulvescens, although there are
features that are peculiar to hirsutus and there are other details that call to
mind skulls of mexicanus or gracilis. It is distinguishable from all species of
the genus except fulvescens in characters of My. In that tooth there are 2
long enamel folds, the major and the first primary. They are about equal in
length. Neither the major fold nor the second primary fold, if present, forms
an internal fold which with wear is isolated as an enamel island. M; of
hirsutus is essentially identical with that of fulvescens and unlike that of any
other species of the genus (Figs. 5, 24). M3 likewise is similar in those 2 species
(Figs. 4, 24); however, slight mesolophs sometimes occur in hirsutus. Insofar
as is known mesolophs are always lacking in M3 in fulvescens, although they
may be present in M1-2 in fulvescens as well as in hirsutus (Fig. 16). The
large size, monocolor tail, faintly dusky hind feet, narrow zygomatic plate,
and small auditory bullae distinguish hirsutus from fulvescens. R. fulvescens
is the only species known to occur in the same habitat with hirsutus. R. mega-
lotis and R. sumichrasti also are found within the geographic range of
hirsutus but not in its habitat. The following characters of hirsutus will dis-
tinguish it from megalotis: large size, long monocolor and essentially bare
tail, dusky hind feet, narrow zygomatic plate, small auditory bullae, and
mesolophs in M1-2, Characteristics of M2 are absolutely diagnostic (see ac-
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counts of the subgenus Reithrodontomys). R. sumichrast: is much more in-
tensely pigmented dorsally and ventrally than is hirsutus. It is further distinct
‘from that species in breadth of zygomatic plate, length of rostrum, size of
auditory bullae, and in characters of the molar teeth. The pattern in M3 of
sumichrasti is like that of megalotis and all other species of the subgenus
Reithrodontomys save hirsutus and fulvescens.

ReraTtionsHIPs.—There is some question about the systematic position and
affinities of hirsutus. It exhibits diagnostic characters of both subgenera.
Morphologically it appears to lie near the midpoint between Aporodon and
Reithrodontomys. In size of zygomatic plate, pterygoid fossae, auditory bul-
lae, brain case, and in a characteristic of the tail, hirsutus resembles gracilis
and mexicanus of Aporodon rather than any species of the subgenus Reithro-
dontomys. On the basis of those characters, some of which are key characters
of the subgenera, hirsutus should be referred to Aporodon. I doubt that it be-
longs in Aporodon. Its assignment there probably would express unnatural
relationships. The other morphological characteristics of hirsutus and the
few facts known of the ecology of that species suggest that it is most closely
related to fulvescens. It seems probable that both species stemmed from a
common ancestral stock that was itself nearer the Reithrodontomys line than
that of Aporodon. I believe that the resemblances of hirsutus and species of
Aporodon are not as indicative of close relationships as the nature of those
resemblances might first suggest. They seem to be parallel specializations in
the 2 phyletic lines of the genus. In both Aporodon and Reithrodontomys,
excluding hirsutus for the moment, apparently there is an evolutionary
trend toward reduction in size of the zygomatic plate, zygomatic notch, and
pterygoid fossae, and toward increase in size of body and skull (particularly
the brain case), and in length of tail. I interpret these as evidences of increas-
ing specialization obtaining in a parallel fashion in those 2 phyletic lines.
R. hirsutus appears to me as a specialized fulvescens. In attempting to vis-
ualize the appearance of R. fulvescens, were it to become much more special-
ized in accordance with the observed trends in specialization, I come up with
a structural plan that closely resembles that of hirsutus. Those 2 species bear
about the same structural and distributional relationship to each other as
chrysopsis bears to megalotis or as tenuirostris bears to mexicanus. Accord-
ingly, hirsutus and fulvescens are here assembled as the fulvescens species
group which, it is inferred, represents a separate offshoot from the Reithro-
dontomys phyletic line.

Reithrodontomys hirsutus

Reithrodontomys hirsutus Merriam, 1901: 553; Howell, 1914: 66.
Reithrodontomys levipes Merriam, 1901: 554; Howell, 1914: 64. México, Jalisco, San Sebastian.

TypE.—Adult male, skin and skull: U. S. Nat. Mus. Biol. Surv. Coll. No.
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82200; México, Jalisco, Ameca, 4000 feet elevation; collected 15 February

1897 by E. W. Nelson and E. A. Goldman; original No. 10537.
DistriBUTION.—Moderate elevations in the mountains of western Jalisco

and southern Nayarit. Known range from Santa Isabel, Nayarit, south to the

/
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Mar 6. Distribution of Reithrodontomys hirsutus, as determined from specimens exam-
ined.

Sierra de San Sebastidn and east to Ameca, Jalisco. Altitudinal range from
3000 feet near San José del Conde to 4000 feet at Ameca.
HapiraT.—Well-drained situations on steep, rocky hillsides and cut-banks
with sparse, brushy, and mostly deciduous ground cover. The specimens were
collected in situations as follows: On open ground and among lava boulders
and deciduous brush (4-8 ft. in height) on a 30-40 degree slope of a canyon,
in the bottom of which was a permanent stream lined with tropical ever-
green trees (near Santa Isabel). On bare ground among well-spaced, small,
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thorny trees (San José del Conde). One specimen on a fallen tree and another
at the foot of a banana tree, both bordering a small stream at the base of a
dry cut-bank (Ixtlan). Among sparse grass, brush, and small trees (some thorny
and deciduous), on the slopes of a dry barranca (Ameca). R. fulvescens occurs
in the same areas with R. hirsutus, and specimens of each species may be
collected a few feet apart in a trap line. R. fulvescens apparently prefers
moderately dense cover close to the ground, such as is provided by grass 3
to 4 feet high and by low-growing shrubs, while Airsutus is found in open
situations, as under brush with little or no immediate ground cover.

CHARACTERS.—Size: Large (see measurements). Tail length usually over
100 mm., about one-third greater than head and body length.

Color: Fresh adult pelage (May) from Santa Isabel: Upper parts Cinna-
mon or Clay Color streaked with black, the black hairs few and rather evenly
distributed over entire dorsum and sides but absent in a lateral line extending
from the base of the vibrissae posteriad across cheeks and lower sides to the
base of the tail. Circumorbital area same color as forehead and back. Under-
parts and undersides of hind legs varying from Pinkish Cinnamon or Light
Pinkish Cinnamon to Cinnamon-Buff or Pinkish Buff. Under surface of
forelegs Pale Pinkish Buff. Hairs of throat Pale Pinkish Buff throughout,
elsewhere on body Blackish Plumbeous basally. Pinnae Chaetura Drab,
sprinkled externally with blackish hairs and internally with Cinnamon and
black hairs. Tail Fuscous dorsally, scarcely or not at all paler below; its scala-
tion coarse as in fulvescens (unlike the fine annulations seen in Aporodon),
scarcely obscured by the few short whitish hairs. Forefeet whitish or Pinkish
Buff. Ankles Fuscous or Fuscous-Black bordered laterally and medially by
a narrow band of Pinkish Buff. Upper surface of hind foot with a wedge-
shaped area of Fuscous rimmed with Pinkish Buff extending almost or en-
tirely to the toes; toes and remainder of upper surface whitish or Pinkish
Buff. Fresh subadult pelage (April) from Ameca: Similar to adult pelage but
paler dorsally (Cinnamon-Buff to Pinkish Buff) and ventrally (Pinkish Buff
to Pale Pinkish Buff).

Skull: Brain case large (see measurements). Rostrum broad (4.1-4.6 mm.)
and moderately long. Zygomata broad, the spread from the skull slightly
less anteriorly than posteriorly. Interorbital area narrow (its least diameter
about 0.5-1.5 mm. less than the rostral breadth). Supraorbital border shelf-
like and sometimes beaded, particularly in old individuals. Zygomatic plate
narrow, slightly broader than the mesopterygoid fossa. Zygomatic notch
shallow, as in R. sumichrasti and often in R. fulvescens. Sphevnopalatine

_vacuities narrow slits. Auditory bullae small, about the same size as in R. ful-
vescens, thus relatively much smaller in hirsutus. Molar teeth comparatively
small, about the same absolute size as in the large-sized races of R. fulvescens;
thus relatively smaller in hirsutus. Mesolophs in M'-2 usually extending to




HARVEST MICE OF LATIN AMERICA 127

the labial margin of the tooth and fused with mesostyles; mesoloph present
or absent in M3. Primary folds of M'-2 usually divided into labial and lingual
(internal) segments. Ectostylids present. No mesolophids.

ReMARrKks.—I can find no characters which will permit the recognition of
levipes. The 3 specimens from San Sebastian, the type locality of that nominal
form, are smaller than most of the other examples at hand, but they are also
younger than most of those examples. While not falling definitely within the
known size range of the series from Ameca, the San Sebastidn specimens do
fit within the large series from Santa Isabel, a series which is not significantly
different from the Amecan sample. It is clear that hirsutus and levipes are
one and the same species and on the basis of present samples the populations
from the vicinity of San Sebastidn cannot justifiably be treated as subspe-
cifically different.

Howell’s evidence of hybridization of hirsutus and fulvescens has been re-
viewed in light of the more complete data on variation now available. He
thought that mesostyles and mesolophs occur in hirsutus but not in fulvescens;
therefore he interpreted (1914: 65) the presence of mesostyles and mesolophs
in 8 specimens of fulvescens from San Sebastidn as evidence of interbreeding
of the 2 species. It is highly improbable that those specimens are hybrids.
Mesostyles and incomplete mesolophs occur in many specimens of undoubted
fulvescens from several localities in México. It is clear that those structures
are incompletely fixed in the species (Fig. 16). There is no evidence at hand
that hirsutus and fulvescens interbreed.

SPECIMENS EXAMINED.—Twenty-four from the following localities in
México: Jalisco: vicinity of Ameca, 4000 ft., 6 (4 US); San Sebastian, 4000 ft.,
3 (US). Nayarit: 1 mi. E Ixtldn del Rio, 4000 ft., 2; 1 mi. SW San José del
Conde, 3000 ft., 1; 2—4 mi. N Santa Isabel, 3800 ft., 12.

SUBGENUS APORODON HOWELL

TypE.—Reithrodontomys tenuirostris Merriam, Howell, 1914:13.

Subgeneric Characters

EXTERNAL.—Size medium to large (hind foot about 18-23 mm.). Pelage
usually long and lax. Dorsal coloration dark and reddish, consisting of vari-
ous hues and tones near tawny. Lateral line present or absent. Ventral colora-
tion variable, usually white, gray, or cinnamon. Tail longer than head and
body, usually monocolor, infrequently paler below or white-tipped; scantily
covered with short hairs, the scales scarcely obscured. Dorsal surface of fore-
feet and hind feet usually dusky to base of toes; whitish in a few forms. Ears
variable in size; unicolor, usually blackish. (The toes of the hind feet appear
to be longer and the digital pads larger, relative to length of foot, in Aporodon
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than in Reithrodontomys. These apparent differences cannot be accurately
measured on study skins, the only sort of specimen available for study.)

CraniaL.—Outstanding diagnostic cranial characters are to be seen in the
anterior-posterior proportions of the skull, in the brain case, in the zygo-
matic arches, and in the pterygoid region. Rear part of skull, posterior to
interorbital constriction, longer than forepart. Brain case elongate, large,
and greatly inflated, extending laterally beyond anterolateral limits of zygo-
matic arches. Incisive foramina usually broad, varying in length, sometimes
shorter than palate. Zygomatic plate narrow, its breadth less than breadth
of mesopterygoid fossa. Mesopterygoid fossa broad—about equal to or broader
than crown length of M!. Pterygoid fossae narrow, each usually much less
than twice the breadth of the mesopterygoid fossa. Hamuli of pterygoids
well inflated and reflexed laterad; club-shaped in ventral view. Angular
process of mandible inflected mediad but scarcely dorsad, forming a narrow
shelf. Zygomasseteric musculature distinct from that in Reithrodontomys
(see Rinker and Hooper, 1950).

DentaL.—Diagnostic characters are present on all molar teeth (Figs. 4, 5,
16, 24). Cusps, particularly those of upper molars, almost opposite in posi-
tion. Molar pattern complex. Originally, or after slight tooth wear, primary
and secondary folds in each molar separated from the marginal enamel as
one or more inner folds forming at least 2 enamel islands. Anterior and
posterior cingula well developed on all molar teeth and often terminating as
distinct cusplets. Mesolophs (ids) and mesostyles (ids) on all molar teeth
except possibly M. Enterostyles, enterolophs, ectostyles, and ectolophs pres-
ent or absent.

Ms3: About three-fourths the size of M2 and essentially a more compact
replica of that tooth. The 4 major cusps present, protocone the largest, fol-
lowed in order of size by paracone, hypocone, and metacone; hypocone and
metacone often less than one-half the size of the anterior cusps. All lophs
and styles joined serially early in tooth wear, isolating several internal folds.
Major fold short and deep. Minor fold usually indistinct. First and second
primary and secondary folds well developed; each originally, or as a result
of wear, contributing to an internal fold of varying degrees of permanence;
first and second internal folds always present for most of the life of the tooth.

Mj;: About three-fourths the size of M, and essentially a replica of that
tooth. Protoconid and hypoconid of about equal size. Entoconid smaller than
metaconid and continuous with the posterior cingulum. Major and minor
folds relatively as long and deep as in M,. First primary fold—the only promi-
nent lingual fold—long and deep, demarking the protoconid and metaconid
and remaining for most of the life of the tooth as one of 2 internal folds.
Second internal fold always present, distinct from the major fold, and re-
maining’long in the life of the tooth.
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Reithrodontomys gracilis
{Maps 7, 12; Pls. VI-IX; Fig. 16)

The 5 forms treated here all exhibit characters of the subgenus Aporodon.
Within that subgenus they resemble the species mexicanus more than any
species in the tenuirostris group. Some of their characters set them apart
from the species mexicanus and brevirostris, however, and indicate that they
and mexicanus are reproductively isolated. The 5 forms are gracilis, anthonyi,
pacificus, harrisi, and darienensis. The first 4 appear to be races of one
species, to which the name gracilis applies. The fifth is treated as a full species
although it is no more strongly differentiated from the races of gracilis than
those races are from one another. Together these 5 allopatric forms may be
considered a superspecies, as the term is defined by Mayr (1947).

DistriBuTiON.—From semiarid lowlands of the Yucatan Peninsula, south-
ward interruptedly through arid, interior valleys of Guatemala to the Pacific
Ocean, thence on the Pacific coastal plain and adjoining slopes north to
southern Chiapas and south to extreme eastern Panamad. This superspecies
is an inhabitant of lowlands. Most of the localities from which it is known
are less than 1000 feet in elevation. Where conditions are favorable, as in
the arid interior valleys of Guatemala, it extends to higher elevations. Its
highest known station of occurrence is at Sacapulas, 4500 feet in the upper
reaches of the Rio Negro of Guatemala. As now known, its range to the south
of Guatemala is restricted to Pacific slopes, but in Guatemala and southern
México it extends to the Caribbean drainage as well, the range bifurcating
in southeastern Guatemala (Map 7). There is no known connection in México
and western Guatemala between the Caribbean and Pacific versants of its
range except by way of southeastern Guatemala. The species is unknown
from most of Chiapas, from Tabasco, and from southern Campeche.

Hasrtat.—Details, as they are readily available, regarding habitat in which
specimens have been collected are given in the accounts of subspecies. Like
most other kinds of Reithrodontomys, gracilis is associated with grass and
other plants that provide cover near the surface of the ground. It apparently
prefers semiarid and arid situations. In this respect it resembles R. fulvescens,
and the 2 species sometimes occur in the same locality. To judge from records.
of occurrence, it is found in open tropical deciduous forests, on dry pine
ridges, in oak scrub and acacia savanna, and on cactus-studded desert.

Whether the species is as rare in its preferred habitat as the few specimens.
in museums seem to indicate, or whether most collections of Reithrodontomys
have been made outside the hot, tropical environments it inhabits, I do not
know. From field notes and conversations with collectors who have worked
in the tropical lowlands of México and Central America, I am led to believe
that the species is nowhere abundant.

Cowmparisons.—The known forms of the superspecies gracilis are small to
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medium in size (hind foot about 17-20 mm., skull length about 20-23 mm.).
The tail is usually longer than the head and body (tail length 97-155 per
cent of head and body length), thinly haired, and usually uniformly fuscous.
The upper parts are moderately pale and have a characteristic quality in
texture and color which defies lucid description, but to which the terms
“streaked” or “peppered” seem to me to apply. This same quality is seen in
R. hirsutus and in some races of R. fulvescens. The color of the underparts
varies from white to bright Orange-Cinnamon. The ears are blackish or
brown and sparsely haired. A lateral line may be present. Most of the speci-
mens of gracilis have whitish feet, but some have a dusky area on each foot
as in mexicanus, and in others the entire upper surface is dusky. Most but
not all of the specimens collected in the dry season have pale feet; the con-
verse holds for the wet season. Coloration of the feet in the species may vary
seasonally. It also varies geographically.

The skull is comparatively flat in dorsal profile. The zygomata are broad
and essentially parallel to each other throughout their length. The frontals
are exceptionally broad, and flat interorbitally. The brain case is broad,
shallow, and long. The rostrum and incisive foramina are short and broad.
The palate is long. The auditory bullae are small and the upper incisors are
strongly recurved.

The presence of complete mesolophs in the molars, the full complement
of parts (albeit compressed) in the third molars, and the anteriorly squared
zygomata with an indistinct zygomatic notch distinguish most specimens of
gracilis from examples of all other forms except those which, with gracilis,
comprise the subgenus Aporodon, namely mexicanus, brevirostris, microdon,
tenuirostris, rodriguezi, and creper. The last 4 species, all inhabitants of the
cool, moist forests of highlands, have long, thick fur, a conspicuous black eye
ring, deep brown or blackish upper parts, a much larger brain case (depth
not less than 8.4 mm. and usually over 9.0 mm.), and a long, narrow rostrum
(not less than 7.9 mm. in adults). R. brevirostris is similar in size, but it has
a long tail (about 150 per cent of head and body length), narrower zygomatic
plate, narrower frontals, and erect incisors. Most of the races of mexicanus
are much larger than any forms of gracilis (see especially length of hind foot,
tooth row, and skull in table of measurements). Also, the tail is longer, ros-
trum longer, and auditory bullae larger in these races of mexicanus. Some
of the smaller races, R. m. potrerograndei, for example, resemble gracilis in
many features, but they differ from it in coloration, tail length, breadth of
frontals, shape of brain case and zygomata, and size of auditory bullae.

RreraTionsHIPs.—The closest extant relative of R. gracilis appears to be
R. mexicanus. Both are southern Mexican and Central American species.
The former inhabits arid tropical lowlands. The latter is associated with
oak-pine forests and subtropical forests at higher elevations. The morpho-
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Mar 7. Distribution of the subspecies of Reithrodontomys gracilis and of Reithrodonto-
mys darienensis, as determined from specimens examined.
logical differences between them are not great, particularly in the forms
darienensis, potrerograndei, pacificus, and scansor. R. gracilis is quite dis-
tinct from each species in the tenuirostris group.

R. gracilis is perhaps the most generalized species of Aporodon. In ranking
the species of that subgenus according to amount of specialization, I see no
characters in gracilis that would place it above the other species. It closely
approximates a hypothetical morphotype from which all species of the sub-
genus can be derived. It may well be the modern representative of the an-
cestral stock that gave rise to the species of the subgenus. Howell (1914: 77)
pointed out that gracilis bears a striking resemblance to fulvescens, which is
a generalized species of the subgenus Reithrodontomys. The resemblance of
gracilis to fulvescens, and to hirsutus as well, may represent parallel responses
to the similar environments in which the 3 species live. On the other hand,
they also may be taken to indicate kinship. It is clear that such overlap as
exists between characters of the subgenera obtains almost entirely in these
species of the mexicanus and fulvescens groups. They tend to bridge the
morphological gap between the subgenera.
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Reithrodontomys gracilis gracilis Allen and Chapman

Reithrodontomys mexicanus gracilis Allen and Chapman, 1897a: 9.
Reithrodontomys gracilis, Allen and Chapman, 1897b: 199; Howell, 1914: 76.

Type.—Female, skin and skull; Amer. Mus. Nat. Hist. No. 1ot ; México,

Yucatan, Chichén Itza; 75 feet altitude, collected 10 March 1896 by Frank
M. Chapman.

DistriBUTION.—Semiarid parts of the Yucatan Peninsula. Known range
from near sea level at Progreso, Yucatdn, south to the vicinity of Cayo, 1000
feet, British Honduras, and Apazote, 300 feet, Campeche.

HaBITAT.—Savanna or grassy areas in pine, scrub, thorn, or deciduous
forests. Specimens were collected in situations as follows: Among sedges and
other low-lying vegetation at the edge of a marsh (Mountain Pine Ridge). In
arock fence between henequin fields and pastureland (Calcehtok). In a patch
of weeds and brush beside a highway (Santa Rosa).

CHARACTERS.—Size: Medium for the species R. gracilis; hind foot 16-20
mm., averaging 17 mm.; range in skull length 21.4 mm. (in subadults) to 22.2
mm. (in adults); length of molar row usually 3.2 mm. or less. Tail long, over
130 per cent of head and body length in all specimens examined.

Color: Adult pelage of February specimens from Yucatin and British
Honduras: Ground color of upper parts near Tawny or Ochraceous-Tawny,
purest on the sides and cheeks and darkened dorsally by black guard hairs
which give a characteristically grizzled or “peppered” appearance to the
upper parts. Underparts varying from white to Tawny or Ochraceous-Tawny.
Ears fuscous, scantily sprinkled with brown or black hairs. No black eye
ring. Upper surface of forefeet white or Ochraceous-Tawny, with or without
middorsal dusky stripe of varying length; toes white. Upper surface of hind
feet similarly variable; dingy white to dusky, the dusky diffused over the
surface or restricted to a dorsal stripe; toes whitish. Tail fuscous, monocolor,
or slightly paler ventrally.

Subadult pelage of February and March specimens from Yucatdn: Similar
to adult pelage but ground color of upper parts paler (nearer Ochraceous-
Buff or Pinkish Cinnamon), the black guard hairs relatively more abundant.
Juvenile pelage of October specimen from Yucatdn: Upper parts grayish
brown (about Hair Brown), the effect produced by the blending in the view-
er’s eye of the predominant black guard hairs and the narrow bands of Light
Ochraceous-Buff of the cover hairs. Ears brown, densely clothed with long
black hairs. Wrists and ankles dusky, the remainder of the forefeet and hind
feet white. Tail monocolor. Eye ring absent. Underparts dingy white, the
white tips of the hairs not concealing the basal plumbeous bands.

Skull: Somewhat similar in shape to the skull of R. fulvescens, but with
relatively broader, longer brain case, broader frontals, flatter cranium, nar-
rower zygomatic plate, and broader mesopterygoid fossa. Cranium low and




HARVEST MICE OF LATIN AMERICA 133

long. Zygomata appearing to be parallel and depressed principally ventrad,
scarcely laterad. Frontals broad between the orbits. Rostrum short.and broad,
molar row and incisive foramina short, and palate moderately long (see
measurements).

Remarks.—The range of R. g. gracilis is probably highly discontinuous,
particularly in the basal part of the Yucatan Peninsula where the vegetation
is predominantly quasi rain forest (Lundell, 1937). In that region the species
may be confined to clearings and to so-called “pine ridges.” Such pine ridges
are semiopen avenues within dense forests; they are not necessarily elevated
above surrounding areas. There is a population on Mountain Pine Ridge in
British Honduras. That ridge is an open, parklike area in the midst of a wet
forest. The trees are widely spaced and consist principally of tall pines, inter-
spersed with scrub oak. Sedges comprise a chief understory plant. The soil
is rocky and shallow. The ridge is one of many such semiarid islands in the
expanse of quasi rain forest that dominates the lowlands of northern Guate-
mala and of the southern part of the Yucatan Peninsula of México. R. gracilis
does not occur in dense wet forests insofar as known. The examples from
Mountain Pine Ridge contrast’in color with those from Yucatdn and Cam-
peche. They are darker dorsally and are bright buffy orange ventrally; in one
specimen the buffy is as intense (Orange-Cinnamon) as on the upper parts.
These examples apparently represent a slightly differentiated population
that, as now appraised, does not warrant a formal name. Other local variants
of R. gracilis can be expected on other pine ridges in the region.

SPECIMENS EXAMINED.—Fifteen from localities as follows: British Honduras.
12 mi. S Cayd, Mountain Pine Ridge, 1000 ft., 3. México. Campeche: near
Yahaltun, 300 ft., 1 (US); Apazote, 300 ft., 1 (US); 50 mi. S Campeche, San
Juan, 100 ft., 1 (CM). Quintana Roo: Santa Rosa, 1. Yucatian: Calcehtok, 2;
Chichén Itzd, 75 ft., 5 (4 AM, 1 US); Progreso, 10 ft., 1 (US).

Reithrodontomys gracilis anthony: Goodwin
Reithrodontomys gracilis anthonyi Goodwin, 1932: 3; 1934: 39.

Type.—Female, skin and skull; Amer. Mus. Nat. Hist. No. 79093; Guate-
mala, Dept. El Quiché, Sacapulas, 4500 feet elevation; collected 2 March
1928 by A. W. Anthony.

DistrizuTiON.—Arid valleys and slopes of central and southeastern Guate-
mala and of El Salvador. Known geographic and vertical range from Monte
Cristo mine, 700 feet, El Salvador, to Sacapulas, 4500 feet, Guatemala.

HagrraT.—Insofar as is known, grass among clumps of cactus and thorny
shrubs on dry, well-drained soils. Specimens were collected in situations as
follows: In a cactus hedge (E1 Rancho). Four to 6 feet above ground on heavy
vines in dense thorn brush; in grass under thick brush (Monte Cristo mine).
On the ground in a clump of thorny shrubs, one of the few tangles that com-
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posed the sparse understory of a dry, scrub-oak and thorn forest (Lago
Atescatempa).

Comparisons.—Compared with gracilis (specimens of anthonyi from Saca-
pulas and El Rancho; examples of gracilis from Yucatdn): Similar in size,
perhaps slightly larger (see measurements). Tail moderately long as in gracilis,
127-155 per cent of head and body length. Adult pelage of anthony: unknown.
Subadult pelage paler in anthony: than in gracilis; ground color of upper
parts Pinkish Cinnamon to Orange-Cinnamon interspersed with black hairs;
a lateral line of Pinkish Cinnamon or Orange-Cinnamon; underparts whitish,
the hairs plumbeous basally except on the throat where they are white
throughout; forefeet and hind feet white; tail fuscous and monocolor or
slightly paler ventrally. Cranium larger than in gracilis (well seen in dimen-
sions of the brain case); no zygomatic notch (present, although shallow, in
gracilis); frontals broad and essentially plane interorbitally, making the
dorsal surface of the skull appear much more flattened than in gracilis;
incisive foramina relatively narrower and longer, in which respect anthony:
is between gracilis and pacificus; hard palate longer (90-105 per cent of
length of incisive foramen in anthonyi, and usually less than 90 per cent in
gracilis).

Compared with pacificus (specimens of anthony: from Sacapulas and El
Rancho; a series of pacificus from Finca El Ciprés): Larger (see measure-
ments). Tail longer, amounting to 127-155 and 97-136 per cent of head and
body length, respectively, in the 2 subspecies. Ears larger. Pelage longer, not
short and crisp as in pacificus. Color of the tail, ears, and underparts as in
pacificus. Upper parts paler, more buffy. Hind feet paler, whitish instead of
dusky. Cranium larger; dimensions of brain case and of rostrum closely
comparable in the 2 races but palate longer and incisive foramina shorter in
anthonyi (length of palate usually over 90 per cent of the length of foramina
in anthonyi, usually less than 85 per cent in pacificus); zygomata relatively
narrower; auditory bullae absolutely and relatively larger.

REMARKS.—R. g. anthonyi bears closest resemblance to R. g. gracilis, from
which it differs chiefly in paler upper parts and hind feet, larger brain case,
and longer palate. In size of brain case and size and shape of incisive foram-
ina it resembles pacificus more than it does gracilis. The topotypes of
anthonyt exceed the other specimens in body size and in dimensions of the
brain case. In one of those specimens the enamel pattern of M3 approaches
that obtaining in the subgenus Reithrodontomys; in it the posterior parts
of the tooth are reduced in size and number and appear to consist only of a
posterior cingulum of the protocone. In this specimen there is no major fold,
and the second primary fold is essentially confluent with the internal fold;
the tooth consists of a paracone and protocone with a long posterior cingulum.
The 2 specimens from Monte Cristo mine are the smallest and darkest of the
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lot; in size and color they approach examples of pacificus from Finca El
Ciprés.

SPECIMENS EXAMINED.—Seven from the following localities: El Salvador.
Morazin: Monte Cristo mine, 700 ft., 2 (MVZ). Guatemala. El Quiché:
Sacapulas, 4500 ft., 2 (AM). El Progreso: El Rancho, 700 ft., 2 (CM). Jutiapa:
Lago Atescatempa, 2500 ft., 1 (US).

Reithrodontomys gracilis pacificus Goodwin
Reithrodontomys pacificus Goodwin, 1932: 2; 1934: 38.

Typre.—Female, skin and skull; Amer. Mus. Nat. Hist. No. 79331; Guate-
mala, Dept. San Marcos (?), 6 miles northeast of Océs, Hacienda California,
elevation near sea level; collected 12 November 1927 by A. W. Anthony.

DistrIBUTION.—Pacific coastal plain and slopes in Chiapas and Guatemala.
mala. Vertical range from near sea level at San José and Hacienda California,
Guatemala, to about 2000 feet at Finca El Ciprés, Guatemala.

HaBiTAT.—Grass and other low-lying cover in tropical evergreen and de-
ciduous forests. The specimens were collected in situations as follows: Eight
feet above ground in a rough-barked tree (115 feet in diameter) in a cutover
forest (Mapastepec). In a dense tangle of vines and shrubs in a second-
growth tropical evergreen forest (San José).

Comparisons.—Compared with R. g. gracilis (specimens of pacificus from
Finca El Ciprés; examples of gracilis from Yucatdn): Smaller (see length of
hind foot and length of molar row). Tail shorter (97-136 per cent and 137-
145 per cent of head and body length, respectively, in the 2 subspecies). Fur
of wet season (specimens representing July and November) coarse and short
(about 4 mm. long on midback). Color of upper parts similar in the 2 races,
slightly darker in pacificus. Sides essentially pure Tawny or Ochraceous-
Tawny, sharply demarked from the white or Pale Pinkish Cinnamon under-
parts. Hind feet dusky bordered by white, the dusky stripe apparently
broader than in gracilis. Cranium small, but the brain case relatively larger
than in gracilis. Zygomata relatively broader, deflected markedly laterad as
well as ventrad (ventrad only in gracilis); incisive foramina relatively longer;
palate long; zygomatic notch shallower anteroposteriorly.

REMARKS.—R. g. pacificus inhabits the Pacific coastal plain and adjoining
lower slopes of the mountains of Guatemala and Chiapas. As now known its
range is separated from that of gracilis by.the Sierra Madre in which habitat
suited to the species is lacking. Intergradation with anthonyi is suggested by
2 specimens from San josé, Guatemala. Those 2 specimens resemble anthony:
from El Rancho in coloration, but they are like pacificus in having a dusky
stripe on the hind feet, small auditory bullae, a short palate, long incisive
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foramina, and broad zygomata. Here they are listed with pacificus. The
specimen from Finca Esperanza is an ill-preserved juvenile; its characters
cannot well be appraised. In the example from Mapastepec the pat-
terns of M £ are those otherwise exclusively seen in R. fulvescens and R. hir-
sutus. Apparently the genetic factors effecting the dental patterns in M2 are
less completely fixed in gracilis than in the other species of Aporodon.

The short crisp pelage and the broad dusky stripe on the hind feet of the
tepec may be seasonal characteristics rather than racial traits; all specimens
from those localities were collected in the months July to November.

Its small size, short tail, peculiar pelage coloration, short broad rostrum,
broad frontals, short broad incisive foramina, small molars, and small audi-
tory bullae indicate that pacificus is more closely related to gracilis, anthony,
harrisi, and darienensis than to the R. mexicanus chain of races. More com-
plete material than is now available is necessary for a completely satisfactory
understanding of the characteristics and relationships of pacificus.

SPECIMENs EXAMINED.—Fourteen from localities as follows: México.
Chiapas: near Escuintla, Finca Esperanza, 1500 ft., 1; Mapastepec, 200 ft., 1;
(?): Hacienda California, near sea level, 1 (AM). Suchitepéquez (?): Finca Ll
Ciprés, 2000 ft., 8 (AM).

Reithrodontomys gracilis harrisi Goodwin
Reithrodontomys harrisi Goodwin, 1945: 2; 1946: 386.

TyrPeE.—Adult male, skin and skull: Univ. Mich. Mus. Zool. No. 65220;
Costa Rica, Dept. Guanacaste, 18 miles northeast of Liberia, Hacienda Santa
Maria, 3200 feet elevation; collected 27 January 1932 by Austin Smith.

DistriuTION.—Known only from the type locality, but probably ranging
on the Pacific coastal slopes and plain northward into Nicaragua and south-
ward in Costa Rica. .

HagiraT.—The type specimen was caught by hand on the ground in a
forest.

Cowmparisons.—The only known specimen of this race resembles examples
of the subspecies gracilis from the Yucatan Peninsula. It differs from them
as follows: Paler and brighter upper parts, the Ochraceous-Tawny bands
obscured by fewer black guard hairs. Underparts extensively white; basal
bands of hairs near Pale Neutral Gray, scarcely darker than distal bands. Tail
distinctly paler ventrally than dorsally. Brain case narrower and longer,
strongly depressed posteriorly; palate longer, incisive foramina narrower,
and auditory bullae much smaller.

Compared with pacificus (the type of harrisi; specimens of pacificus from
Finca El Ciprés): Similar in size. Much paler and brighter colored dorsally
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(bright Ochraceous-Tawny), lacking the chestnut color on the back and rump
that is seen in pacificus; tail pale below, instead of monocolor. Cranium rela-
tively longer and narrower; zygomata depressed principally ventrad (as in
gracilis), rather than laterad and ventrad (as in pacificus); palate actually
and relatively longer; auditory bullae small as in pacificus.

ReMAarKks.—The specimen herein described, although superficially resem-
bling some examples of R. fulvescens, is certainly a representative of the sub-
genus Aporodon. Its affinities within that subgenus appear to be with R.
gracilis, from which it is distinguishable by minor differences which are at
best subspecific in sort and magnitude. It apparently represents a bright-
colored but pale geographic race of R. gracilis which inhabits the arid Pacific
slopes of Costa Rica and perhaps of western Nicaragua.

SPECIMENS EXAMINED.—The type only.

Reithrodontomys darienensis Pearson
(Maps 7, 12; Pls. VIII, IX; Fig. 16)

Reithrodontomys darienensis Pearson, 1939: 1.

TyrPE.—Adult male, skin and skull; Acad. Nat. Sci. Phila. No. 19672;
Panamad, Prov. Darién, Cana, elevation 2000 feet; collected 15 April 1938 by
Oliver P. Pearson; original No. 288.

DistrisuTION.—Known only from the type locality, but probably occurring
elsewhere in the lowlands of Panamd and Colombia. A specimen from Gatun,
Panama Canal Zone, may be an example of darienensts.

Hazsrrat.—All of the specimens of darienensis at hand were collected in a
house in Cana. The vegetation in the immediate vicinity may be described
as tropical deciduous forest in which dense stands of oak are interspersed
with shrubs and clumps of grass.

Comparisons.—Compared with R. g. harrisi-(topotypes of darienensis; type
of harrisi): Similiar in size; possibly slightly smaller (see measurements). Tail
actually and relatively longer (greater than 148 per cent of head and body
length in darienensis, 131 per cent in type of harrisi). Color differences not
known; the pelages of specimens at hand are not comparable as to season or
age. The type of harrisi is in fresh adult pelage (January); the examples of
darienensis are all in worn subadult or juvenile pelage (April). Brain case rela-
tively shorter and oval rather than obovoid in shape; rostrum relatively
shorter (averages 82 per cent of depth of cranium in darienensis, 90 per cent in
harrisi); zygomatic plate narrower (16 and 21 per cent of cranial depth,
respectively); auditory bullae relatively smaller.

Compared with R. m. garichensis (topotypes of darienensis; specimens of
garichensis from the vicinity of Béquete): Smaller (see measurements). Color
paler, the upper parts dappled or “streaked” as in R. gracilis. Underparts
white; basal plumbeous bands (present everywhere except on throat) well
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obscured by long, white distal bands; hind feet less pigmented than in
garichensis, the dorsal dusky stripe reduced or absent. Cranium much smaller
in all dimensions. Brain case relatively broader, rostrum relatively much
shorter (averages 82 per cent and 92 per cent of cranial depth, respectively,
in the 2 forms), incisive foramina relatively shorter and broader, and molars
and auditory bullae much smaller.

Compared with R. m. milleri (topotypes of darienensis; specimens of
milleri from Cocal, Colombia): Distinguishable from milleri by essentially
the same external and cranial characters that distinguish it from garichensis.

RemArks.—Clearly a member of the mexicanus group of species, R. darien-
ensis appears to be more closely related to R. gracilis than to R. mexicanus.
The following characters of darienensis also are observed in examples of
R. gracilis from México, Guatemala, El Salvador, and Costa Rica: small size;
whitish hind feet; peculiar “peppered” or streaked upper parts that are
sharply demarked from white underparts; small molar teeth; broad short
rostrum and incisive foramina; long palate; strongly recurved upper incisors;
broad frontals; and parallel-sided, ventrally-depressed zygomata. Its zygo-
matic plate is narrower and its tail is relatively longer than in examples of
R. gracilis; in those 2 features it resembles some races of R. mexicanus, potrero-
grandei for example. Its tiny auditory bullae are not matched by any other
known form of the mexicanus group, save possibly R. m. scansor. At least
until its geographic, ecological, and variational ranges are better known, it
should be treated as a full species.

A specimen labeled Gatun, Panama Canal Zone, is too young for positive
identification. It consists of a skull only of an apparently new-born juvenile;
the molar teeth are not emerged, and the cranium is misshapen. It is referred
to darienensis on a geographical basis only.

SPECIMENS EXAMINED.—Nine from localities as follows: Panama, Darién,
Cana, 2000 ft., 8 (PM). Panama Canal Zone, Gatun, 1 (US).

Reithrodontomys mexicanus
(Maps 8, 12; Pls. IV-IX; Figs. 6, 16, 21, 24)

The subgenus Aporodon consists of the tenuirostris and mexicanus species
groups. Both groups center in Central America. The species of the tenuirostris
group are all specialized kinds with generally small geographic ranges (Map
12). Three of them are monotypic; in the fourth species 8 geographic races
are recognized. The species of the mexicanus group have fewer specializations
and larger ranges. R. gracilis and R. darienensts are discussed on preceding
pages. The other species of the mexicanus group are R. mexicanus and
R. brevirostris. The latter is restricted to Costa Rica. It is not well known.
It appears to be a somewhat specialized offshoot from mexicanus, but present
evidence indicates that it is not a race of that species. R. mexicanus exceeds
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all species of Aporodon in extent of geographic range and in geographic
variability. Twelve subspecies are here recognized.

DistriBuTION.—Eastern México south to northern Ecuador (Map 8). In
México the species is restricted to Atlantic slopes from southwestern Tamau-
lipas south through Chiapas. In Central America it occurs on both Pacific
and Atlantic slopes. In South America it is known from the Western and
Central Andes of Colombia and Ecuador as far south as Quito, Ecuador. It is
usually found in the altitudinal range 4000-6000 feet, but where conditions
are locally favorable it occurs at higher and lower elevations. The lowest
record of occurrence is at Metlaltoyuca, near 1000 feet, Puebla. One specimen
from 11,000 feet altitude in the crater of Volcin de Chiriqui, Panamj, is the
highest record.

HasrraT.—Typically a species of moderate elevations, mexicanus is usually
associated with humid oak-pine and tropical broadleaf forests, but locally it
is found in quasi rain forests, lowland savanna, and arid deciduous forests.
For suitable niches it probably is as dependent on grass, herbs, shrubs, and
other plant forms offering food and close ground cover as it is on trees which
may be the dominant plants in an area. In México and Central America it
has been collected in both mesic and humid forests; in sparse to dense growths
of grass, herbs, and shrubs bordering cultivated areas, streams, and marshes;
on rocky hillsides; in coffee groves; and in trees. In southern México and Cen-
tral America it is commonly associated with R. sumichrasti. Trapping records
indicate that it is scansorial in habit. Information on places of capture of
specimens is included in the accounts of the subspecies.

Cowmrarisons.—The 12 subspecies of R. mexicanus are moderate to large as
regards body size in the genus. The hind foot measures about 19 or 20 mm.
The molar row varies in length from about 3.2 mm. in the smaller forms, as
howelli and potrerograndei, to 3.7 mm. in cherriet, eremicus, and sédersiromi,
3 of the larger subspecies. The tail is much longer than the head and body
(amounting to 130-160 per cent of head and body length). It is usually dark
brown or blackish, and monocolor; rarely is it distinctly paler below or white
tipped. Body coloration varies geographically. In intensely pigmented races,
as mexicanus and soderstromi, the upper parts are heavily suffused with black
over a tawny ground color. In paler races the upper parts are nearly pure
tawny. The basic color of the upper parts is tawny or orange-cinnamon, from
which there are slight variations in hue and tone. The underparts vary from
whitish to a pale cinnamon or orange-cinnamon. The epidermis of the ears is
fuscous and is sparsely covered with black hairs. The duskiness of the tarsus
extends onto the foot as a longitudinal stripe of varying width and length.
In the northern races it covers most of the upper surface of the hind foot,
leaving only a narrow rim of white. Toward the south, the stripe is narrower
and wedge-shaped; its apex does not extend to the base of the toes. In some
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specimens from South America the dusky stripe is entirely lacking and the
upper surface is whitish or pale cinnamon. In all forms the toes are whitish.

Cranially, R. mexicanus is typical of Aporodon; all the characters of that
subgenus are well seen in the species. The brain case is broad and compara-
tively shallow, and the anterior part of the zygomatic arch is weak, with a
narrow zygomatic plate and without a distinct zygomatic notch. The rostrum
is comparatively broad, somewhat resembling that of R. fulvescens. The
frontals are broad anteriorly (when the skull is viewed from directly above,
the posterior part of the molar row is not visible). The palate is usually about
as long as the molar row and shorter than the incisive foramina. The incisors
are moderately recurved and the molars (M3 no exceptions) are compara-
tively large as in other species of Aporodon (Figs. 4, 5).

RerationsHIps.—The affinities of R. mexicanus with R. gracilis and with
the tenuirostris group of species are discussed in the accounts of those forms.
Outside of the subgenus Aporodon the nearest relatives of R. mexicanus ap-
pear to be R. hirsutus and R. fulvescens, for a discussion of which see the
accounts of those species.

Reithrodontomys mexicanus mexicanus de Saussure

Reithrodon mexicanus de Saussure, 1860: 109.

Ochetodon mexicanus, Coues, 1874: 186 (part); 1877: 128 (part). Alston, 1879: 151 (part).
True, 1884: 598 (part). (Not of Thomas, 1882: 372; and Allen, 18915: 223.)

Reithrodontomys mexicanus, Trouessart, 1897: 531 (part). (Not of Allen, 1894: 319; 1895a:
135; and Allen and Chapman, 1897b: 199).

Reithrodontomys costaricensis jalapae Merriam, 1901: 552. México, Veracruz, Jalapa, 4000
feet elevation.

Reithrodontomys goldmani Merriam, 1901: 552. México, Puebla, Metlaltoyuca, 800 feet ele-
vation.

Reithrodontomys cherriei jalapae, Miller, 1912: 130.

Reithrodontomys mexicanus mexicanus, Howell, 1914: 70 (part).

Reithrodontomys mexicanus goldmani, Howell, 1914: 72.

TypE.—Skin and skull; Mus. Hist. Nat. Geneéve No.%; México, moun-
tains of Veracruz (herewith fixed at Mirador, Veracruz); purchased from
Sumichrast. 4

DistriBuTION.—Moderate elevations on the slopes of the mountains of
eastern México entirely within the drainage of the Gulf of Mexico. Known
range from the mountains near Gémez Farias, southwestern Tamaulipas,
south to Totontepec, Oaxaca. Altitudinal range from 800 feet at Metlaltoyuca
to 6000 feet at Totontepec.

HagiraT.—The subspecies apparently is an inhabitant of the comparatively
humid lower part of the oak and pine belt and of the adjoining subtropical
forests of eastern México. Specimens have been collected in situations as
follows: In grass and shrubs bordering cultivated areas and surrounded by
stands of oak (Altotonca and Teziutldn). In a clearing that had been a banana
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grove in a broadleaf forest (Rio Atoyac). Among scattered boulders in a
coffee grove at the base of a cliff (near Jico). In undergrowth at the edge of a
moist oak-sweetgum forest (Rancho del Cielo). In an alder tree growing on
the border of a cultivated field (Molango).

GHARACTERS.—Size: Medium; in the subadults and adults examined the
hind foot measure 18-21 mm., averages 19 mm.; skull length 22.8-23.9 mm.,
averages 23.5 in adults; molar length, 3.4-3.6 mm., averages 3.5 mm. Tail
about 50 per cent longer than head and body.

Color: Fresh adult pelage of wet season (July specimen from Totontepec):
Upper parts Tawny or Sayal Brown, purest on sides and much darkened
dorsally by many blackish guard hairs that form a longitudinal stripe ex-
tending from forehead to rump. Sides demarked from underparts by a lateral
line of pure Tawny or Orange-Cinnamon. Cheeks Ochraceous-Tawny. A
black ring around the eye. Hairs of underparts Plumbeous-Black basally,
white distally. Ears Fuscous, sparsely covered with black hairs which are con-
centrated anteriorly as a preauricular black tuft. Tail Fuscous-Black above
and below. Wrists and toes of forefeet white. Upper surface of hind feet
dusky from ankles to base of toes; toes and periphery of upper surface of feet
whitish. Fresh subadult pelage of dry season (January specimen from Alto-
tonca): As above, but black hairs more abundant on sides and head, effecting
a darker and duller over-all tone, and the pale bands of the cover hairs more
buffy (near Cinnamon or Ochraceous-Tawny).

Skull: Brain case large (see measurements) and ovoid in outline (appear-
ing longer than broad). Frontals sharply constricted interorbitally to a breadth
less than that of the rostrum. Zygomata rectangular in outline (when the
skull is viewed from above), the anterior parts slightly nearer the mid-line of
the skull than are the posterior parts. Rostrum moderate in dimensions, about
twice as long as it is broad. Auditory bullae small. Incisive foramina long
(their length greater than breadth of rostrum). Molar teeth small, the entire
row of moderate length (about equal to length of hard palate).

Remarks.—The history of the name mexicanus, as applied to American
harvest mice, has been reviewed by Howell (1914: 70-72). Only the essentials
need to be given here. Between 1860, when de Saussure described the species,
and 1914, when Howell conclusively clarified the previously muddled situ-
ation, authors applied the name mexicanus to several species as they are cur-
rently known. References to mexicanus by Coues (1874, 1877), Alston
(1879), True (1884), and Trouessart (1897) pertain variously to the species
mexicanus and fulvescens. The specimens from Durango listed by Thomas
(1882) under the name mexicanus probably are examples ol fulvescens or
megalotis as now known; I have not seen them (see accounts of R. f. tenuis).
Allen (18910, 1894, 1895a, 18964) repeatedly used the name mexicanus in
referring to specimens of the species fulvescens. This procedure, commend-
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able for its consistency but not for its accuracy, was in harmony with his
observations of 24 November 1890, when Allen, Merriam, and True com-
pared the type specimen of mexicanus with a specimen of R. fulvescens from
Tehuacdn, Puebla, that is contained in the collections of the U. S. National
Museum. To Allen’s eye the 2 examples—the type of mexicanus and the speci-
men of fulvescens—agreed in all essential details, and Allen thereafter asso-
ciated the name mexicanus with the characters observed in the Tehuacdn
specimen. In contrast to those of Allen, Merriam’s notes indicate trenchant
differences between the type and the Tehuacin specimen. Howell (1914)
recognized the importance of those differences. He saw that the Tehuacdn
specimen is an example of the well-known species fulvescens, while the type
of mexicanus is an example of the species then known by the name jalapae.
He recognized that the names jalapae and mexicanus applied to one and the
same species. Accordingly, he relegated the name jalapae to the synonymy
of the earlier-named mexicanus.

R. mexicanus is identified correctly. Dr. P. Revilloid, director of the
Museum of Natural History of Geneva, has kindly provided me with a full
description, including measurements and photographs of the skull, of the
specimen on which de Saussure based his description of Reithrodon mexi-
canus. Without question the skull belongs to the above-mentioned group of
mice. The grooved incisors, full mesostyles (ids) and mesolophs (ids) on all
molars, broad mesopterygoid fossa, and narrow zygomatic plate are clearly
visible; these and other characters described by Revilloid make correct asso-
ciation of the specimen and its name with living populations quite certain.

Mirador, Veracruz, is a logical choice as the type locality of R. mexicanus.
It is situated in “mexicanus country” and it is one of the places in the up-
lands of Veracruz whence probably came material described by de Saussure.
Mirador has long been—and still is, according to Dalquest (in litt., 19 De-
cember 1949)—the home of the Sartorius family. About 1860 C. and F. Sar-
torius made extensive collections of plants and animals in the vicinity of
Mirador. Many of those specimens have served as the basis for descriptions
of new forms. De Saussure (fide Osgood, 1909: 199) and Sumichrast (Dalquest,
in litt.), from whom de Saussure obtained the type specimen of R. sumichrasti,
are known to have stopped at the Sartorius ranch. It is probable that many,
possibly all, of the specimens available to de Saussure from the “mountains
of Veracruz” came from the vicinity of Mirador.

The specimens at hand provide insufficient basis for the recognition of
goldmani. The type specimen of goldmani, from Metlaltoyuca, Puebla, and
5 examples from the vicinity of Xilitla (Apetsco and Miramar Grande), San
Luis Potosi, average slightly paler in color of the upper parts and larger in
dimensions of the cranium than those from localities in Veracruz and Oaxaca.
In view of the considerable individual variation observed in R. mexicanus,
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it is doubtful that the above-mentioned differences are characteristic of the
populations that the specimens represent. Certainly the type of goldmani
is no more distinct from specimens from central Veracruz, whence probably
came the type of mexicanus, than are the examples from Totontepec, Oaxaca.
At present all of those specimens and the populations they represent are best
.treated under the one subspecific name mexicanus.

SPECIMENS EXAMINED.—Twenty-seven from the following localities in
México: Hidalgo: Molango, 5200 ft., 1. Oaxaca: Totontepec, 6000 {t., 2 (US).
Puebla: Huauchinango, 4900 {t., 2 (US); Metlaltoyuca, 800 ft., 1 (US); Teziu-
tldn, 6500 ft., 6. San Luis Potosi: Apetsco, 2700 ft., 4 (LSU); Miramar Grande,
5000 ft., 1 (LSU). Tamaulipas: Rancho del Cielo, 3500 ft., 1. Veracruz: Alto-
tonca, 6000 ft., 4 (1 CM); Cérdoba, 3000 ft., 1 (AM); 1 mi. W Jico, 4200 ft., 2
(KU); 5 mi. NW Potrero, Rio Atoyac, about 4500 ft., 1 (KU); Tlapacoydn,
1700 ft., 1 (KU).

Reithrodontomys mexicanus scansor Hooper
Reithrodontomys mexicanus scansor Hooper, 1950a: 418.

Type.—Adult male, skin and skull; Univ. Mich. Mus. Zool. No. 96816;
México, Chiapas, Villa Flores, elevation 2000 feet; collected 22 March 1950
by Helmuth O. Wagner; original number 6023.

DistriBuTION.—Interior arid valleys of southwestern Chiapas. Known
range from Cintalapa, 1700 feet, southeast to Villa Flores, 2000 feet.

HagrraT.—Trees and shrubs along stream courses and in marshy areas in
arid tropical climates. Specimens were collected in places as follows: Seven
feet above ground in a tree; 7 to 8 feet above ground in trees which were
about 20 yards from swampy pastureland; under a clump of shrubs and trees
(Cintalapa). All 5 examples from Villa Flores were trapped in trees; 3 of the
5 were taken in “colorins” (genus Erythrina), which were in flower at the time.

Comparisons.—Compared with mexicanus (specimens of scansor from
Chiapas; specimens of mexicanus from Veracruz): Smaller skull, well seen in
the measurements of cranial length, zygomatic breadth, and length of molar
row. Incisive foramina shorter and palate relatively longer (on the average
the length of palate is 93 per cent of length of incisive foramina in scansor
and 81 per cent in mexicanus). Fur of upper parts shorter and paler, with
much less blackish overlay (of the guard hairs); cover hairs basally near Dark
Plumbeous rather than Plumbeous-Black; their distal bands paler (near
Pinkish Cinnamon or Ochraceous-Tawny in subadult pelage and Orange-
Cinnamon or Cinnamon in adult pelage; subadult pelage of mexicanus
Ochraceous-Tawny or Cinnamon and adult pelage Tawny).

Compared with howelli (specimens of scansor from Cintalapa and Villa
Flores; examples of howelli from Guatemala and Prusia, Chiapas): Upper
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parts paler, with less black throughout; the buffy bands slightly less reddish.
Auditory bullae less inflated; palate longer; incisive foramina shorter (on the
average the length of palate amounts to 93 per cent of the length of the in-
cisive foramina in scansor and 81 per cent in howelli). Sphenopalatine vacui-
ties present as well-defined elongate slits (in most specimens of howell: the
vacuities are minute and irregular in outline).

REMARKS.—R. m. scansor inhabits arid tropical lowlands in the rain
shadow of the Sierra Madre. Dr. Wagner states (in litt.) that at Cintalapa
and Villa Flores the form was found only near stream courses and in swampy
areas. R. mexicanus is known to be semiarboreal in habit. The scansorial
tendency is evident in scansor. Seven of the 9 specimens were trapped in trees,
3 in flowering Erythrina and 4 in trees of undetermined kind.

In coloration and other characters of the pelage scansor resembles R. paci-
ficus. In both the coloration of the upper parts is comparatively drab and
“streaked” in appearance and the fur is short and coarse. All specimens of
pactficus that I have seen, however, are smaller than those of scansor; the
smallness is well seen in the length of hind foot, breadth of brain case, and
length of molar row. In further contrast the tail of pacificus is shorter, the
interorbital diameter of the skull is relatively greater, and the rostrum is
relatively broader. The external resemblances in those 2 forms appear to be
responses to somewhat similar environments. Other characters of scansor
suggest consanguinity with R. mexicanus; the form appears to be a geographic
race of that species.

SpEcIMENS EXAMINED.—Nine from localities in Chiapas, México, as follows:
Cintalapa, 1700 ft., 4; Villa Flores, 2000 ft., 5.

Reithrodontomys mexicanus howelli Goodwin

Mus tazamaca Gray, 1843: 79 (a nomen nudum applied to specimens of Ochetodon mexicanus
De Saussure from Cobdn, Guatemala, fide Alston, 1879: 151).
Reithrodon mexicana, Tomes, 1861: 284.

Ochetodon mexicanus, Coues, 1874: 186 (part); 1877: 128 (part). Alston, 1879: 151 (part).
True, 1884: 598 (part).

Reithrodontomys mexicanus mexicanus, Howell, 1914: 71 (part); Goodwin, 1934: 37 (part).
Reithrodontomys mexicanus howelli Goodwin, 1932: 1; 1934: 87.

TypE.—Female, skin and skull; Amer. Mus. Nat. Hist. No. 70500; Guate-
mala, Dept. E]1 Quiché, (Santo Tomas) Chichicastenango, 6500 feet elevation;
collected 12 February 1925 by A. W. Anthony.

DistriBUTION.—Mountains of eastern and central Chiapas and of western
and central Guatemala. Known range from the vicinity of Bochil, Chiapas,
southeast to San Pedro Yepocapa and the Sierra de las Minas, Guatemala.
Vertical range from approximately 3500 feet near Prusia, Chiapas, to 6400
feet near Chajul, Guatemala.
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HasiraT.—Predominantly in and adjoining moist forests. Specimens were
collected in situations as follows: In a thicket of brush that bordered an
abandoned grass-covered cornfield; examples of sumichrasti and fulvescens
were trapped in the same thicket (Chanquejelve). In grass on a rocky hill-
side; specimens of sumichrasti were collected in the same trap line (Barrillas).
In a small corn patch surrounded by many blocks of paved streets and closely
packed houses in the center of Chichicastenango. On a northeast-facing slope
in a lush growth of ferns, moss, and grass in a wet forest (Chajul). On a steep
slope in a dense growth of ferns and vines in a wet forest (Finca Helvetia).
In a tree adjoining a stand of swamp cypress along a river; the uncultivated
slopes of the river valley were covered with oak scrub (Bochil). In vegetation
bordering a swamp among stands of oak and pine (Pueblo Nuevo). In bushes
and tall grass adjoining a stream in moist pine-oak forests; in a virgin cloud
forest; 9 feet above ground in a tree in a second-growth cloud forest (Prusia).
At the end of a rotted moss-covered log in a streamside, damp, broadleaf
forest (San José).

ComparisoNs.—Compared with R. m. mexicanus (specimens of howelli
from Chiapas; examples of mexicanus from Puebla and central Veracruz):
Smaller (see measurements). Paler; buffy bands of cover hairs of the back and
sides near Cinnamon or Orange-Cinnamon (near Tawny in mexicanus); a
lesser admixture of the black overhairs; dorsal stripe less blackish and more
diffuse. Brain case relatively shorter; zygomatic diameter relatively less (on
the average less than 135 per cent of cranial depth in howelli; usually over
140 per cent in mexicanus); incisive foramina shorter (length of foramen
about equal to rostral breadth, not distinctly greater than rostral breadth as
in mexicanus); auditory bullae actually larger.

Compared with ocotepequensis (specimens of howell: from Chiapas; speci-
mens of ocotepequensis from Honduras): Similar in size, but tail possibly
longer (see measurements). Slightly paler dorsally, with fewer black hairs;
buffy hues similar in tone. Brain case larger and oval in outline as viewed
dorsally (smaller and strongly constricted posteriorly in ocotepequensis);
frontals inflated dorsally, concave in profile (essentially flat in ocotepequensis);
rostrum averages relatively shorter (length of rostrum usually less than 90
per cent of cranial depth in howelli and over 90 per cent in the examples of
ocotepequensis); incisive foramina average shorter.

RemARKs.—The specimens listed here give evidence of 3 centers of differ-
entiation within the range ascribed to howell:. Those centers are: The moun-
tains of Chiapas, the Sierra Cuchumatanes, and the highlands of southern
Alta Verapaz. All now can be grouped conveniently and logically, by reason
of their common characteristics of large auditory bullae and relatively narrow
zygomata, under the one name, howelli. A larger series of specimens from
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each of those areas possibly would emphasize rather than obscure the mor-
phological differences that are seen in the samples at hand. The specimens
from Chiapas are all small and moderately pale; they have relatively short
incisive foramina and slight molar teeth. Those from the Cuchumatanes and
adjoining foothills to the northwest (specimen from San José) are consistently
larger and are slightly darker dorsally; they have longer foramina, a longer
rostrum and comparatively heavy teeth. They resemble some specimens of
mexicanus from Veracruz. The specimens from southern Alta Verapaz (Cobéan
and Finca Panzamald) resemble those from the Cuchumatanes in color, but
are like most of the Chiapan samples in size and cranial details.

The 2 topotypes of howelli lack dark pigment in the terminal part of the
tail. In all other examples of the subspecies, as here understood, the tail is
entirely concolor; however, a white tip is observed on other specimens of the
mexicanus group of species and races. A specimen of R. m. potrerogrande:
from Costa Rica, 2 examples of R. m. soderstrémi, 3 individuals of R. m.
eremicus from Ecuador, and 2 specimens of R. darienensis from Panama lack
pigment in the tip of the tail. The character apparently occurs sporadically
in R. mexicanus and related species and is nowhere a population character-
istic. In R. creper, of the tenuirostris group, a white-tipped tail is of common
occurrence. '

SPECIMENS EXAMINED.—Thirty-six from the following localities: Guate-
mala. Alta Verapaz: Cobdn, 4500 ft., 4 (CM); Finca Panzamald, 4100 ft., 1.
Chimaltenango: San Pedro Yepocapa, 4800 ft., 1 (CM). El Quiché: Chajul,
6400 ft., 2 (US); (Santo Tomais) Chichicastenango, 5000 ft., I (AM). Huehue-
tenango: Barrillas, 4700 ft., 2 (AM); Chanquejelve, 5050 ft., 1 (AM); Jacal-
tenango, 4600 ft., 1 (US). Quezaltenango: Finca Helvetia, 5500 ft., 1 (US).
Zacapa: Sierra de las Minas, Santa Clara, 5500 ft., 2 (CM). México. Chiapas:
Bochil, 4300 ft., 2; valley of Comitan, 5700 ft., 1 (US); Prusia, 3500-4500 ft.,
12; 40 mi. NNW San Cristobal, Pueblo Nuevo, 5600 ft., 1; 28 mi. ESE
Comitdn, San José, 4900 ft., 1 (MVZ); Tumbala, 4000 ft., 3 (US).

Reithrodontomys mexicanus orinus Hooper

Reithrodontomys mexicanus orinus Hooper, 1949: 169.

TyprE.—Adult, skin and skull; Univ. Calif. Mus. Vert. Zool, No. 98459;
El Salvador, Dept. Sonsonate, about 12 miles southeast of Sonsonate, near
summit of Balsam Range, Hacienda Chilata, elevation 2000 feet; collected
12 May 1942 by M. Hildebrand; original No. 1465.

DistriBuTiON.—Mountainous slopes of El Salvador and of southeastern
Guatemala. Known range from San Rafael and Lago de Amatitlin, Guate-
mala, southeast in the coastal chain of volcanoes to the Balsam Range, El
Salvador, and southeast on the southern flanks of the interior highlands of
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El Salvador as far as Cerro Cacaguatique. Vertical range from 2000 feet at
Hacienda Chilata to 7000 feet at San Rafael, Guatemala.

HapitaT.—Typically moist situations in pine-oak and subtropical broad-
leaf forests. Specimens were collected in situations as follows: In a thicket of
thorny shrubs and blackberries at the edge of a fallow, grass-covered corn-
field; among rocks in a dry, oak forest (Lago de Amatitldn). In a pile of old
roofing from a coffee nursery in semihumid forest (Volcin de Santa Ana).
In trees in coffee groves and a coffee-balsam forest; under a log in a coffee-
balsam forest; about 10 feet from the ground in thick brush (Hacienda
Chilata). In brush on the banks of a small stream; in a house (Los Esesmiles).
Under banana leaves on the ground in a banana grove; at the base of a
banana tree; on the roof of a banana-leaf shed; in a nest in dense brush on a
mountainside; in a house (Cerro Cacaguatique).

Cowmparisons.—Compared with lucifrons (specimens of orinus from Los
Esesmiles; specimens of lucifrons from central Honduras): Similar in size and
in color of upper parts. Underparts usually white, instead of Light Pinkish
Cinnamon as in lucifrons. Cranium flattened dorsally and relatively shal-
lower; rostrum actually and relatively longer (length of rostrum averages
91 and 87 per cent of the cranial depth, respectively, in the 2 series); palate
slightly shorter; incisive foramina actually and relatively longer (their length
50 and 47 per cent of cranial depth, respectively, in orinus and lucifrons);
auditory bullae relatively smaller.

Compared with howell: (specimens of orinus from Los Esesmiles; examples
of howelli from Chiapas): Larger (see measurements). Upper parts much
brighter, the mass effect of the fur on the back bright tawny or orange-cin-
namon; the black hairs comparatively inconspicuous; buffy bands similar
in hue, perhaps slightly more ochraceous in howelli. Skull averages larger
in all dimensions; zygomata relatively broader, rostrum narrower and longer,
palate longer, and auditory bullae relatively smaller.

REMARKs.—R. m. orinus differs from neighboring races of R. mexicanus
in a combination of characters, of which the bright tawny upper parts of the
adult pelage, the white underparts, shallow cranium, long rostrum and in-
cisive foramina, and small auditory bullae are noteworthy. It lives in com-
paratively arid areas in El Salvador and southeastern Guatemala. The diag-
nostic characters of the race apparently are best developed in southwestern El
Salvador, as indicated by specimens from Hacienda Chilata and Volcan de
Santa Ana. Those from Chilata are the palest and have the most distinctive
crania: Relatively broad zygomata; shallow, posteriorly depressed brain case;
long rostrum and incisive foramina; slight molar teeth and small auditory
bullae. The examples from Volcin de Santa Ana have larger molars and are
slightly darker dorsally, but are otherwise similar. In the specimens from
localities to the north (Los Esesmiles), east (Cerro Cacaguatique), and west



HARVEST MICE OF LATIN AMERICA 149

(San Rafael and Lago de Amatitlan) of Chilata and Santa Ana the pelage is
slightly darker, the cranium deeper, and the rostrum shorter than in topo-
types. Intergradation of orinus with howelli and lucifrons is indicated. The
relationships with ocotepequensis are not clear. Both forms apparently occur
on Los Esesmiles but at different elevations and probably in different ecologic
associations. The specimens from the middle slopes (6400 feet) on that moun-
tain are all referable to orinus. Three young examples from a collecting sta-
tion at 7500-8000 feet elevation in or at the edge of the cloud forest have the
dense pelage, deep color tones, small size, and peculiar cranium as seen in
topotypes of ocotepequensis. As judged from the material at hand, represent-
ing few localities, orinus ranges exclusively on the chain of coastal volcanoes
and on the Pacific slopes of the central highlands. The form ocotepequensis
apparently is an inhabitant of the interior highlands and Caribbean slopes.

SPECIMENS EXAMINED.—Fifty-two from the following localities: El Salvador.
Chalatenango: Los Esesmiles, 6400 ft., 12 (MVZ). Morazdn: Cerro Cacagua-
tique, 3700-4800 ft., 11 (MVZ). San Miguel: Cerro Cacaguatique, 3500-3750
ft, 11 (MVZ). Sonsonate: Hacienda Chilata, 2000-2600 ft., 7 (MVZ); Vol-
cdn de Santa Ana, 4500-5000 ft., 4 (MVZ). Guatemala. Guatemala: Lago de
Amatitldn, 4200 ft., 4 (US). Sacatepéquez: Finca San Rafael, 7000 ft., 2 (CM).

Reithrodontomys mexicanus ocotepequensis Goodwin
Reithrodontomys mexicanus ocotepequensis Goodwin, 1937: 1; 1942: 159.

TypE.—Male, skin and skull; Amer. Mus. Nat. Hist. No. 124860; Honduras,
Dept. Ocotepeque, 30 miles northeast of Ocotepeque, Monte Verde, elevation
4500 feet; collected 23 July 1936 by C. F. Underwood.

DistrisuTioN.—Interior highlands of western Honduras and extreme north-
western El Salvador. Known geographic and vertical range from Monte Verde
west to Monte Linderos, 5700 feet, Honduras, and south to Los Esesmiles,
8000 feet, El Salvador.

HasrtaT.—Apparently cloud forest. The specimens were collected in situa-
tions as follows: In oak cloud forest under a rotten log; by a hole in moss
among ferns and brush (8000 ft. on Los Esesmiles). In a straw hut in a clearing
in brush (7500 ft. on Los Esesmiles). In dense forest (Monte Verde).

Comparisons.—Compared with orinus (topotypes of ocotepequensis; speci-
mens of orinus from western El Salvador): Smaller (see measurements). Tail
relatively short, possibly slightly shorter than in orinus. Pelage longer. Upper
parts much more somber. Skull narrow and relatively long; smaller in all
dimensions and relatively smaller in zygomatic breadth, breadth of brain
case, and breadth of rostrum; auditory bullae similar in absolute size, rela-
tively larger in ocotepequensis.

Compared with lucifrons (topotypes of ocotepequensis; specimens of
lucifrons from the vicinity of Tegucigalpa): Smaller (see measurements).
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Tail possibly relatively shorter. Upper parts darker, the back chestnut rather
than bright tawny. Basal bands of cover hairs darker, near Plumbeous-Black.
Terminal bands of hairs of underparts shorter (the basal bands longer) and
creamy white (usually Pinkish Cinnamon in [ucifrons). Cranium smaller in
all dimensions; disproportionately smaller in depth and in rostral breadth.

REMARKS.—The specimens from Monte Linderos and Cerro Pucca have
broader rostra than those from Monte Verde but the 2 series agree in external
and other cranial characters. Three immature specimens, one without skull,
from the cloud forest near the summit of Los Esesmiles apparently are refer-
able to ocotepequensis. They are smaller and darker dorsally and have larger
black facial markings and longer fur than the series of orinus from the dry
oak and brush belt at 6400 feet on the same mountain. Although no abso-
lute characters are known for distinguishing ocotepequensis from adjoining
subspecies of R. mexicanus, the occurrence of orinus and ocotepequensis on
the same mountain but apparently in different ecologic situations suggests
that ocotepequensis may be specifically distinct from orinus. The 2 forms
require further study to determine their precise relationships. As now under-
stood ocotepequensis appears to be a race of R. mexicanus. Its differential
characters are of no more than subspecific value and its range complements
that of races of R. mexicanus.

SPECIMENS EXAMINED.—Fourteen from the following localities: El Salvador.
Chalatenango: Los Esesmiles, 7500-8000 ft., 3 (MVZ). Honduras. Lempira:
Cerro Pucca, 6600 ft., 2 (AM); Monte Linderos, 5700 ft., 3 (AM). Ocotepeque:
Monte Verde, 4500 ft., 6 (AM). ‘

Reithrodontomys mexicanus lucifrons Howell

Reithrodontomys mexicanus lucifrons Howell, 1932: 125; Goodwin, 1942: 159.
Reithrodontomys mexicanus minusculus Howell, 1932: 125; Goodwin, 1942: 160. Honduras,
Dept. Francisco Morazén, Comayaguela, 3000 feet elevation.

Type.—Adult female, skin and skull; U. S. Nat. Mus. No. 257086; Hon-
duras, Dept. Francisco Morazin, about 15 miles (air line) north-northwest of
Tegucigalpa, Cerro Cantoral; collected 7 February 1932 by C. F. Underwood,;
original No. 709.

DistriuTioN.—Highlands of central and eastern Honduras and north-
western Nicaragua. Known range from the vicinity of Muya, Honduras,
southeast to the Rio Coco (probably headwaters near Ocotal), Nicaragua.
Vertical range from approximately 3500 feet at Comayaguela to 6000 feet on
Cerro Cantoral, Honduras.

HasitaT.—The specimen from Comayaguela was collected on scrubby land
400 or 500 feet higher than the city (Goodwin, 1942: 109). The interior high-
lands of Honduras are characterized by deciduous hardwood forests, by oak
and pine, and by brush and savanna; cloud forests occur on the higher moun-
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tains (Carr, 1950). There is no information on habitats of the other speci-
mens examined.

CompARIsoNs.—Compared with howelli (specimens of lucifrons from the
vicinity of cerros Cantoral and Archaga; specimens of howelli from Chiapas):
Larger (see measurements). Upper parts much brighter, the Tawny bands
of the cover hairs prominent over entire dorsum and sides, much less obscured
by black guard hairs than in howelli. Underparts Light Pinkish Cinnamon,
rarely whitish as in howelli. Cranium larger in all dimensions; proportions
similar in the 2 series, but the palate in lucifrons relatively longer on the
average.

Compared with cherriei (specimens of lucifrons from central Honduras;
specimens of cherriei from central Costa Rica): Slightly smaller (see meas-
urements); indistinguishable in tail length. Coloration similar, particularly
in subadult pelage. Full adult pelage similar in hue, but slightly darker in
tone dorsally (Tawny or Ochraceous-Tawny rather than Zinc Orange or
Ochraceous-Orange as in cherriet). Cranium large as in cherriet, but relatively
smaller in length of brain case, rostrum (respectively 87 and 92 per cent of
depth of cranium in lucifrons and cherriei), and incisive foramina (respec-
tively 47 and 51 per cent of depth of cranium in the 2 races); auditory bullae
slightly larger on the average.

Compared with R. brevirostris (specimens of lucifrons from central Hon-
duras; specimens of brevirostris from Villa Quesada and Zapote): Larger (see
measurements of hind foot and molar row especially). Upper parts brighter
and less blackish in both subadult and adult pelages; the buffy bands of the
hairs broader and much less obscured by the black tips; fur of dorsum about
Tawny in adult pelage (near Russet in brevirostris) and Warm Sepia or Natal
Brown in subadult pelage (Fuscous in brevirostris); tips of hairs of under-
parts usually Light Pinkish Cinnamon (creamy white in brevirostris); the
forms indistinguishable in color of sides, ears, feet, and tail. Cranium more
convex dorsally and averaging larger in all dimensions in lucifrons; rostrum
relatively narrower, averaging 46 per cent (lucifrons) and 50 per cent (breviros-
tris) of brain-case depth in adult specimens; molars and auditory bullae
much larger; incisive foramina relatively narrower and absolutely, if not
relatively, longer. '

REMARKS.—R. m. lucifrons is a large, bright-colored subspecies that inhabits
the central highlands of Honduras. It apparently intergrades with neigh-
boring subspecies: with ocotepequensis to the northwest, as indicated by
specimens from Cerro Pucca; with orinus to the southwest, as seen in speci-
mens from Cerro Cacaguatique. The ranges of lucifrons and of cherriei, as
now known, are separated by the lowlands of Nicaragua where harvest mice
of the species mexicanus probably are rare or are entirely absent. The 2 forms
probably do not interbreed freely at the present time level, but through




152 EMMET T. HOOPER

individual variation they do intergrade and are clearly part of the chain of
intergrading forms that comprise the species mexicanus.

Specimens from the vicinity of Comayaguela, the type locality of minus-
culus, are matched by examples from Cerro Cantoral, the type locality of
lucifrons, and it seems clear from the material at hand that the former must
be considered synonymous with lucifrons. The type and topotypes of minus-
culus are in bright adult pelage, but they are subadults as judged by cranial
criteria. In all specimens from the northern and extreme southern parts of
the range of R. mexicanus, the full-colored adult pelage occurs only in ob-
viously old individuals—those that fulfill all specifications of adults as defined
on other pages of this report. In the examples from central Honduras (luct-
frons) and central Costa Rica (cherriei), however, the bright adult pelage is
repeatedly associated with skulls that must be classed as of subadult age. If
my age criteria for the crania are reliable and if the skins and skulls are cor-
rectly matched, it would appear that in R. mexicanus the adult pelage colors
may be acquired at an earlier age in Honduras and Costa Rica.

A single fragmented skull in R. mexicanus labeled as from the Rio Coco,
Nicaragua, is referred to this race on geographic grounds only. If the speci-
men was collected on the Rio Coco, it likely came from the headwaters of
that river, possibly in the vicinity of Ocotal. The species is to be expected
there but not in the lowlands toward the east.

SPECIMENS EXAMINED.—Thirty from the following localities: Honduras.
Francisco Morazan: Cerro Cantoral, 6000 ft., 9 (7 AM, 2 NM); near Coma-
yaguela, about 3500 ft., 2 (1 AM, 1 NM); El Derrumbo, 4000 ft. (?), 1 (AM);
Hatillo, 4800 ft., 1 (AM); La Flor Archaga, 4500-5000 {t., 5 (2 AM); Montafia
Visquez, 6000 ft., 3 (CM); Monte Redondo, 35004000 ft., 2 (AM); Sabana
Grande, 3500 ft., 2 (AM). La Paz: Humuya [=Muya, 4000 ft. ?], 4 (AM).
Nicaragua. Rio Coco, 1 (AM).

Reithrodontomys mexicanus cherriei Allen

Hesperomys (Vesperimus) cherrii Allen, 1891a: 211.

Sitomys cherriei, Allen, 1893: 238.

Reithrodontomys costaricensis Allen, 1895a: 139; 1904: 45, 70. Costa Rica, Prov. Cartago, La
Carpintera, 5000 feet elevation.

Reithrodontomys cherriei, Osgood, 1907: 50.

Reithrodontomys cherriei cherriei, Miller, 1912: 129.

Reithrodontomys mexicanus cherrii, Howell, 1914: 73; Goodwin, 1946: 383.

Type.—Male?, skin only; Amer. Mus. Nat. Hist. No. 3648; Costa Rica, Prov.
San José, San José; collected 9 June 1889 by C. F. Underwood.

DistrizuTioN.—The Cordillera Central and northern part of the Cordillera
de Talamanca, Costa Rica. Known range from the vicinity of Zarcero
(Tapesco), Prov. Alajuela, southeast to Volcdn de Irazu in the Cordillera
Central and to El Copey de Dota in the Cordillera de Talamanca. Vertical
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range from approximately 3000 feet at Villa Colén and San José to 7000
feet at Estrella de Cartago.

Hasrtat.—Specimens from El Copey de Dota were collected in a thick
growth of herbs along a stream and in a wet meadow. One from the foothills
of El Volcan de Irazi, was taken in a stone fence.

Comparisons.—Compared with brevirostris (specimens of cherriei from
central Costa Rica; topotypes of brevirostris): Much larger (see measurements
of hind foot, skull length, and length of molar row). Tail averages shorter
(135 per cent of head and body length compared with 153 per cent in breviros-
tris). Coloration brighter in subadult and adult pelages, the orange hues
more prominent, particularly dorsally (near Zinc Orange or Ochraceous-
Orange in adults). Cranium deeper, its dorsal profile strongly convex (com-
paratively flat in brevirostris); larger in all dimensions except breadth of
mesopterygoid fossa; relatively larger in depth of palate and of molar row.

Compared with potrerograndei (specimens of cherriei from central Costa
Rica; topotypes of potrerograndei): Distinguishable by much the same set of
characters (indicated above) that separate cherriei and brevirostris. Much
larger (see measurements). Coloration similar. Crania of the 2 forms greatly
different in absolute size: similar in most proportions, but brain case and
molars relatively larger, zygomata broader, and rostrum and incisive fora-
mina longer in cherriei.

REMARKS.—R. m. cherriei is one of the largest and brightest colored of the
subspecies of Reithrodontomys mexicanus. Its body size and length of skull
are comparable to those of some races of Peromyscus maniculatus. In full
adult pelage it resembles Peromyscus nuttalli nuttalli, the bright orange hues
closely matching. As now known it is restricted in range to the highlands of
central Costa Rica, but it probably occurs in the mountains to the northwest
and in the Cordillera de Talamanca, where it may be expected to intergrade
with R. m. garichensis of western Panamd. As is true in some other regions,
specimens from higher altitudes average larger than those from lower eleva-
tions. The examples from El Copey and from the slopes of Volcin de Irazd
(6000-7000 feet) average slightly larger than those from San José and San
Pedro (30004000 feet), but with the present samples the differences are not
significant.

The original description of cherriei (Allen, 1891a) is based on a mixture
of specimens of 2 genera, namely Reithrodontomys and Peromyscus. Allen
based the name cherriei on 6 specimens as follows: a study skin without skull
collected at San José by C. F. Underwood and 5 alcoholic specimens collected
by G. K. Cherrie at La Carpintera. He designated no type specimen but
apparently had one particular specimen in mind. This was an adult male,
alcoholic, the external measurements of which are listed in the original
description and on which his detailed description of pelage coloration may
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have been based. The free skull associated with that skin, however, is that
of a Peromyscus maniculatus. It probably belongs with a skin of a Peromyscus
which was contained in the same jar with the Reithrodontomys and which
Allen referred to P. sonoriensis. The skull is the one measured and described
by Allen in the original account of cherriei. Allen believed that he was
describing a form of the genus Peromyscus when he named his new form
Hesperomys (Vesperimus) [—Peromyscus] cherriei; he compared it with
Peromyscus nuttalli aureolus. Actually, he described the skin of a new form
of Reithrodontomys and the skull of a well-known species of Peromyscus.
Before the error was discovered he described Reithrodontomys costaricensis,
basing his description (1895a: 139) again on a series of specimens from La
Carpintera; all of these specimens are harvest mice. This action makes it
more certain that Allen placed much weight on the characters of the skulls
of cherriei and costaricensis, and that he considered cherriei a form of
Peromyscus, and costaricensis a representative of Reithrodontomys. Because
his intent seems clear, the name cherriei should be associated with the skull
rather than with the skin and should be treated in the nomenclature of the
genus Peromyscus. Osgood (1907: 51), however, consigned it to Reithrodon-
tomys and designated a lectotype. He selected the skin without skull from
San José that was contained in Allen’s original series. Osgood’s solution of
the problem should stand.

SPECIMENS EXAMINED.—Forty-seven from the following localities in Costa
Rica: Alajuela: vicinity of Alajuela, 3200-3500 ft., 2 (AM); Tapesco, 5000
ft., 1 (AM). Cartago: Cartago, 4500 ft., 1; El Copey de Dota, 6000-6500 ft., 4;
Estrella de Cartago, 4500 ft., 1; slopes of El Volcin de Iraza, 6 (CM); foot-
hills of El Volcén de Irazu, 4800 ft., 1; La Carpintera, 5000 ft., 5 (AM). San
José: vicinity of Escazu, 3000-4000 ft., 5 (AM); Las Nubes, 5000 ft., 6 (AM);
Los Higuerones, Escazu, 4500 ft., 2 (AM); Sabanillas de Montes de Oca,
4000 ft., 1 (AM); San Indro, 4700 ft., 1 (AM); San José, 3100 ft., 2 (I CM,
1 NM); vicinity of San Pedro, 4000 ft., 6 (AM); Tibas, 2 (AM); Villa Colén,
Rio Grande, 3000 ft., 1 (CM).

Reithrodontomys mexicanus potrerograndei Goodwin

Reithrodontomys mexicanus potrerograndei Goodwin, 1945: 1; 1946: 384.
Reithrodontomys mexicanus cherrii, Enders and Pearson, 1940: 2 (part).

TypE.—Subadult male, skin and skull; Amer. Mus. Nat. Hist. No. 142464;
Costa Rica, Prov. Puntarenas, Sabanna de Potrero Grande, Agua Buena
(locally known as Cafias Gordas, but about 30 airline miles north of the
Caiias Gordas near the Panamanian national boundary, fide Goodwin, 1946),
elevation about 3500 feet; collected 29 December 1944 by C. F. Underwood.

DistriBuTION.—Pacific slopes of the Cordillera de Talamanca of eastern
Costa Rica and extreme western Panamd. Known range from Agua Buena,
Costa Rica, to localities on the slopes of Cerro Pando, Panamd. Vertical range
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from 3500 feet at Agua Buena to about 4000 feet on the Rio Colorado (Siola)
and Rio Chebo, Panamad.

HaBITAT.—No habitat notes are available.

Comrarisons.—Compared with R. darienensis (subadult topotypes of
potrerograndei; subadult topotypes of darienensis): Slightly larger (see
measurements). Coloration of upper parts brighter and of the R. mexicanus
type (not “streaked” or “peppered” as in the R. gracilis series of forms);
dusky stripe of hind foot much longer and broader. Cranium longer and
narrower; brain case relatively narrower (the breadth averages 123 per cent
of depth of cranium, as against 130 per cent in darienensis); interorbital area
relatively narrower; rostrum broad in both forms, relatively longer in potrero-
grandei (its length averages 86 per cent of cranial depth compared with 82
per cent in darienensis; incisive foramina relatively longer; auditory bullae
much more inflated.

REMARKS.—R. m. potrerograndei is a small form that inhabits the lower
slopes of the Cordillera de Talamanca on the Pacific side (Map 8). Similar
in coloration to R. m. cherriei and R. m. garichensis which range at higher
elevations in the mountains to the northwest and southeast, respectively,
it is quite distinct from them in size and cranial characters. Its distributional
limits are unknown. At higher elevations, say above 5000 feet, it may be
replaced by a larger form similar to or identical with either cherriei or
garichensis. Externally and cranially it resembles R. brevirosiris from the
Caribbean slopes of the mountains of central Costa Rica, a form which ap-
parently is specifically distinct from R. mexicanus. Until it is better known,
its taxonomic status cannot be clearly determined, but if the interpretation
of the variations seen in the specimens from extreme western Panamd is
correct, it interbreeds with garichensis, which is a geographic race of R.
mexicanus. The specimens from Siola, Rio Chebo, Wald, and Cerro Punta,
Panamd, are variously between potrerograndei and garichensis in characters
of skin and skull. The majority of the specimens from the first 3 localities
fit best with potrerograndei. Those from Cerro Punta, although morpholog-
ically intermediate, are referred to garichensis. For further details on the
relationships of these 2 forms, see the account of garichensis.

SPECIMENS EXAMINED.—Thirty-nine from the following localities: Costa
Rica. Puntarenas: Agua Buena (Cafias Gordas), 3000 ft., 7 (AM). Panamad.
Chiriqui: Rio Chebo, 14 (PM); Siola, Rio Colorado, 4100 ft., 16 (PM);
Rio Santa Clara, 4150 ft., 1 (PM); Rio Chiriqui Viejo, Wald, 3800 ft., 1 (PM).

Reithrodontomys mexicanus garichensis Enders and Pearson

Reithrodontomys mexicanus garichensis Enders and Pearson, 1940: 1.

Reithrodontomys costaricensis, Bangs, 1902: 39; Allen, 1904: 70.

Reithrodontomys mexicanus cherrii, Howell, 1914: 74 (part); Enders and Pearson, 1940: }
(part).
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TypE.—Subadult male, skin and skull; Acad. Nat. Sci. Phila. No. 18614;
Panamd, Prov. Chiriqui, 5 miles southwest of El Volcin (post office), Rio
Gariché, elevation 3200 feet; collected 14 June 1937 by Samuel Cresson; orig-
inal No. 2607a (R. K. Enders).

DistrisuTioN.—The Cordillera de Talamanca of western Panamd and pos-
sibly of extreme southeastern Costa Rica. As now known, confined to the Vol-
cdn de Chiriqui and slopes of adjoining mountains. Altitudinal range from
3200 feet on the Rio Gariché to 7000 feet at Casita Alta, near Boéquete; one
subadult specimen known from 11,000 feet in the crater of the Volcdn.

HasrtaT.—Most of the specimens obtained by R. K. Enders and associates
in Panamd (those listed from PM in the lists of specimens examined were
collected by that group) were trapped along banks or in clearings in forests
(Enders, in litt.). The specimens from Rio Gariché were collected among
grass and brush.

Comparisons.—Compared with cherrie: (specimens of garichensis from the
vicinity of Béquete; a series of cherriei from central Costa Rica): Averaging
" slightly smaller and darker dorsally in all pelages; the 2 forms indistinguish-
able in color of feet, tail, and underparts. Cranium of the 2 forms similar in
size, but brain case and zygomata of garichensis narrower; rostrum narrower
and flat in dorsal profile (not strongly depressed anteriorly as in chewzez)
upper incisors erect (strongly decumbent in cherriei).

Compared with potrerograndei (subadults of garichensis from the vicinity
of Béquete; subadult topotypes of potrerograndei): Larger (see measure-
ments). The 2 forms similar in coloration. Cranium of garichensis larger in
all dimensions; rostrum relatively narrower and longer (its length 92 per cent
of depth of cranium in garichensis compared with 86 per cent in potrero-
grandet); incisive foramina relatively longer; molar teeth much larger; audi-
tory bullae relatively much more inflated.

Compared with R. brevirostris (specimens of garichensis from the vicinity
of Béquete; specimens of brevirostris from central Costa Rica): Larger; range
in cranial length and length of molar row of subadults 22.8-23.6 mm. and
3.2-3.6 mm., compared respectively with 22.1-22.5 mm. and 3.0-3.1 mm. in
adults of brevirostris. The 2 forms similar in coloration. Cranium of garichen-
sis larger in all dimensions; brain case well inflated (dorsal profile of cranium
comparatively flat in brevirostris); rostrum relatively longer and narrower;
molar teeth much larger; auditory bullae absolutely, if not relatively, larger.

REMARKS.—R. m. garichensis is quite distinct cranially from brevirostris
and potrerograndei, the other forms of the mexicanus group known to inhabit
the slopes of the Cordillera de Talamanca. Its larger size, large molar teeth,
and long narrow rostrum distinguish it from those forms. It is much less
distinct from cherriei, and additional material from properly spaced locali-
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ties in the Cordillera may indicate that the form is insufficiently differen-
tiated to warrant a formal name. On the basis of the material now at hand,
however, garichensis and cherriei are separable, principally on the basis of
the dorsal profile of the skull and on the shape of the rostrum and upper
incisors. All of the known forms of the mexicanus group from Costa Rica
and western Panamad are similar in coloration. R. m. cherriei is the brightest
colored in all pelages and R. brevirostris is the most drab in the subadult
pelage. The color differences between the forms are slight.

There is much variation in the series from western Panamd. The specimens
from the higher elevations on the Volcian de Chiriqui—Béquete, Casita Alta,
and the interior of the crater—are large. They are comparatively dark dor-
sally, and they have long dense fur and long narrow rostra. Both externally
and cranially they are generally similar to cherriei from central Costa Rica;
they differ from cherriei in the few characters mentioned above. The example
from the crater of the Volcan, a young individual in subadult pelage with
unworn molar teeth, somewhat resembles specimens of R. microdon and
R. tenuirostris of Guatemala in its exceptionally long pelage, long narrow
rostrum, narrowly spread zygomata, and narrow zygomatic plate. In the gen-
eral appearance of its skull, however, it resembles R. mexicanus. All of the
examples from the Rio Gariché are young. With the type, which is not at
hand, they form the basis for the description of garichensis. Only 2 are clearly
subadults; the remainder are younger and are in the process of molting the
worn juvenile pelage and acquiring the brighter subadult fur. In common
with the specimens from stations on the upper slopes of the Volcin those
from the Rio Gariché are large and moderately dark dorsally and have long
narrow rostra, gross molar teeth, and large auditory bullae. To my eye and
on the basis of their measurements all of these specimens stand apart from
those from the western side of the Rio Chiriqui Viejo.

The Rio Chiriqui Viejo appears to be a barrier to harvest mice of the species
R. mexicanus. Dr. Enders suggested (in litt.) that the 4800-foot level would
approximate the upper limit of effectiveness of the stream as a barrier. The
specimens from 2 localities on the western side of the Rio Chiriqui Viejo,
namely Rio Chebo and Siola, on the average show the following features in
contrast to those from collecting stations east of the river: Smaller size, slightly
paler dorsal color, relatively smaller auditory bullae and molar teeth, and
much heavier rostrum, in which the nasals are narrow proximally and ex-
panded distally and the ascending branches of the premaxillae are broadly
exposed dorsally. These are features also observed in specimens of potrero-
grandei from Agua Buena, about 30 miles to the northwest in Costa Rica.
The specimens from the localities west of the river, namely Rio Chebo, Rio
Santa Clara, Siola, and Wald are not uniform in regard to these characters.
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In size, shape of brain case, zygomatic breadth, and size of bullae and of
molar teeth, 4 specimens from Siola, 2 from Rio Chebo, and the example
from Wald fit well in a series of potrerograndei from Agua Buena. Two
examples from Siola and 4 from Rio Chebo, in contrast, resemble specimens
from Rio Gariché and Béquete. The characters of the remainder are inter-
mediate or fall variously to one group or the other. Considering all characters
and specimens, the sample from Siola tends to resemble that of potrero-
grandei from Agua Buena and is least like the series from localities east of
the Rio Chiriqui Viejo. The sample from Rio Chebo and the specimen from
Wald are somewhat closer morphologically to the samples from the locali-
ties across the river, but they still are distinct in a sufficient number of char-
acters to warrant placement with the series from Agua Buena.

The variation in the series from Panamd is great enough to make one sus-
pect that several forms, perhaps more than one species, are represented. The
specimens in the series can be segregated into distinct lots. Those lots ap-
pear to represent only one species; the gap between extremes in all char-
acters is completely bridged by intermediates. It is concluded, therefore,
that the comparatively great variation obtaining in the samples from west-
ern Panamd is a result of the interbreeding of 2 morphologically distinct
forms, one of large size of the highlands and of areas east of the Rio
Chiriqui Viejo, the other a small form of lower elevations to the west of
that river. The former may be known as garichensis, the latter as potrero-
grandei; both are treated as races of R. mexicanus.

Two specimens labeled “Boqueron” probably came from slopes above
that village; the one old enough for positive identification resembles speci-
mens from Rio Gariché. A skin only from Cerro Pando is referred tenta-
tively to garichensis; the cranium is needed to permit positive subspecific
identification. ’

One of 2 specimens from Cerro Punta has the heavy rostrum and small
bullae and teeth seen in most of the specimens from Siola. The other speci-
men resembles examples of garichensis from Béquete and Rio Gariché.
Both are large and are referred to garichensis.

SPECIMENS EXAMINED.—T'wenty-one from the following localities in Chiri-
qui, Panama: near Boquerén, 2 (I AM, 1 CM); Bdquete, 3500-4000 ft., 6
(3 AM, 1 CM, 2 US); Casita Alta, 7000 ft., 2 (PM); Cerro Pando, 1 (PM);
Cerro Punta, 6000 ft., 2 (PM); Rio Gariché, 3200 ft., 7 (PM); El Volcan de
Chiriqui, 11,000 ft., 1 (PM).

Reithrodontomys mexicanus milleri Allen

Reithrodontomys milleri Allen, 1912: 77; Howell, 1914: 74.
Reithrodontomys soderstromi, Howell, 1914: 75 (part).
Reithrodontomys mexicanus milleri, Hershkovitz, 1941: 2.
Reithrodontomys mexicanus séderstrémi, Hershkovitz, 1941: 3 (part).
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Tyre.—Male, skin and skull; Amer. Mus. Nat. Hist. No. 32596; Colombia,
Prov. Cauca, Munchique, elevation 8325 feet; collected 28 May 1911 by Leo
E. Miller.

DistriBuTION.—Moderate elevations in the Andes of western Colombia
and northwestern Ecuador. Known range from El Roble and Laguneta
southwest in the Central Andes to Valle de las Papas, Colombia, and in the
Western Andes to the vicinity of Peflaherrera, Ecuador. Altitudinal range
from 6000 feet at Cocal to 10,300 feet in Laguneta, Colombia.

HaBbrtaT.—Subtropical forests (Hershkovitz, 1941).

Comparisons.—Compared with garichensis (topotypes of milleri; exam-
ples of garichensis from Panamad): Slightly smaller; about the size of
potrerograndei. Similar in coloration. Upper parts of May-taken specimens
about Tawny in adults and Mikado Brown to Verona Brown in subadults.
Underparts whitish to Light Pinkish Cinnamon, the hairs dark gray basally.
Forefeet white dorsally, lightly clouded with dusky on the mid-line from the
wrists approximately to the base of the toes. Upper surfaces of hind feet
whitish with a faint to distinct, dusky, wedge-shaped stripe extending from
the tarsus approximately to the base of the toes. Tail and ears as in gari-
chensis. Rostrum relatively broader and shorter; frontals relatively broader
interorbitally; palate longer and auditory bullae larger.

Compared with eremicus (topotypes of milleri; topotypes of eremicus):
Smaller (see measurements). Much darker dorsally; upper parts dark brown
(Tawny to Verona Brown) instead of tan (Cinnamon to Pinkish Cinnamon).
Tail Fuscous instead of grayish brown. Dusky stripe of hind feet broader
and longer. Cranium smaller; zygomata much more delicate anteriorly, the
zygomatic plate actually and relatively narrower; frontals relatively broader
interorbitally; palate relatively longer; molar row actually and relatively
smaller.

RemARKs.—R. m. milleri is a well-marked race that inhabits Andean val-
leys and slopes at moderate elevations in Colombia and northwestern Ecua-
dor. It occurs both in the Western and Central Andes, but as now known
it is absent from the Cordillera Oriental. It is more strongly differentiated
from the southern forms, séderstromi and eremicus, than it is from garichen-
sis and some other races to the north. This is clearly evident when the skins
and skulls from Costa Rica, Panamd, Colombia, and Ecuador are arranged
in geographical order on the laboratory table. The most evident “break”
in the series comes in northern Ecuador. Both externally and cranially the
specimens from the inter-Andean plateaus near Pimanpiro and Quito stand
apart from the rest of the series. The remainder of the specimens from
South America form a second, moderately uniform group to which the
name miller: is applied. Size increases toward the south, but the geograph-
ical series are too few to determine if the decrease is gradual. The specimens
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from El Roble and Laguneta, all subadults, are the smallest. Subadults
from the vicinity of Munchique are intermediate in size, and those from
Quito and Pimanpiro (respectively typical of séderstromi and eremicus)
are the largest. The specimens from Pefiaherrera and Valle de las Papas
differ somewhat from the samples taken at localities to the north, but they
are clearly more similar to topotypes of milleri than to topotypes of
eremicus or soderstromi. Each of those series from Pefiaherrera and Valle
de las Papas probably represents a microrace which, as now sampled, does
not warrant formal recognition. The 3 specimens from Valle de las Papas
have exceedingly long fur, Russet upper parts, and Vinaceous-Cinnamon
underparts. Externally they somewhat resemble R. tenuirostris which lives
at high altitudes in Guatemala. The cinnamon underparts are essentially
matched in 2 specimens from Pefiaherrera and in one from Pimanpiro, and
their skulls fit well in the topotypal series of milleri. The specimens from
Pefiaherrera grade toward sodersirémi in size and interorbital dimension
of the frontals, but in characters of the rostrum, zygomata, zygomatic plate,
molars, and palate they resemble miller: from west-central Colombia. The
range of milleri as here outlined, in bridging several broad, tropical low-
land valleys, does not make good distributional ‘‘sense,” but it fits the
morphological facts.

A skull labeled “Noanama, Cauca,” a locality on the Rio San Juan in
the Pacific coastal lowlands, actually may have been obtained in highlands.
It is similar to specimens from the highland localities, E1 Roble and Lagu-
neta. There is no undoubted record of R. mexicanus from the Pacific low-
lands of South America.

SPECIMENS EXAMINED.—Thirty-two from localities as follows: Colombia.
Caldas (?): El Roble, 7000-7200 ft., 6 (AM). Cauca: Cocal, 6000 ft., 2 (1 AM,
1 CM); Munchique, 8325 ft.,, 12 (AM). Huila: near San Agustin, 5000 ft.,
1 (AM); Valle de las Papas, 10,000 ft., 3 (AM). Tolima (?): Laguneta,
10,300 ft., 1 (AM). Ecuador. Imbabura: near Pefiaherrera, 6500 ft., 7.

Reithrodontomys mexicanus eremicus Hershkovitz
Reithrodontomys mexicanus eremicus Hershkovitz, 1941: 4.

TypE.—Subadult male, skin and skull; Univ. Mich. Mus. Zool. No. 77250;
Ecuador, Prov. Imbabura, Valle de la Chota, near Pimanpiro, San Nicolas;
elevation 6500 feet; collected 14 June 1934 by Philip Hershkovitz; original
No. M-255.

DistriBuTiON.—Insofar as known restricted to the Valle de la Chota, an
arid subtropical valley on the inter-Andean plateau in northern Ecuador.

HasITAT.—Open situations in light sandy soil in the arid subtropical Valle
de la Chota (Hershkovitz, 1941: 5).

Comparisons.—Compared with séderstromi (topotypes of eremicus; topo-
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types of séderstromi): Similar in size and in most cranial details. Distinct in
coloration. Upper parts (of moderately abraded June pelage) tan (near
Vinaceous-Cinnamon) instead of dark reddish-brown (near Tawny or Ochra-
ceous-Tawny) as in séderstrémi; buffy hues purest on sides, cheeks, and in
a faint lateral line. Underparts pale cinnamon (varying from Vinaceous-
Cinnamon to Pale Cinnamon-Pink), the bases of the hairs lead-colored. Fore-
feet and hind feet whitish or Pale Pinkish Cinnamon; hind feet with a nar-
row dusky line extending from the ankles about halfway to the base of the
toes; toes white. Tail fuscous, slightly paler ventrally. Cranium similar to
that of séderstromi, with heavy zygomata, narrow frontals, short palate, and
large molar teeth. Zygomatic plate and notch broader and auditory bullae
more inflated than in séderstromi.

RemARrks.—From a distributional standpoint the specimens from Piman-
piro might be expected to resemble those from Pefiaherrera almost as much
as they resemble those from Quito. The 3 localities are about equidistant
from one another (nearly 50 air-line miles) and are separated by intervening
high ridges. The Pimanpiro and Quito series clearly must be grouped to-
gether, however, on the basis of size and cranial characters. They are dis-
tinguishable principally in characters of coloration; they form the basis for
the names eremicus and soderstromi, respectively. The Pefiaherrera speci-
mens, in contrast, fit better with examples of milleri from localities several
hundred miles to the north and across inhospitable lowlands. Hershkovitz
(1941) indicated that eremicus is unique in its large ears. This character
should be checked in more complete material than is now at hand. I am
unable to appreciate significant differences in ear size among the races of
R. mexicanus in South America. In 3 specimens of eremicus the tail is tipped
with white. For mention of other examples of a white-tipped tail in the sub-
genus Aporodon see the accounts of R. m. soderstromi, potrerograndei and
howelli, and R. creper.

SPECIMENS EXAMINED.—Six from the type locality.

Reithrodontomys mexicanus soderstromi Thomas
Reithrodontomys séderstromi Thomas, 1898: 451; Howell, 1914: 75.

Reithrodontomys mexicanus soderstromi, Hershkovitz, 1941: 3.

Type.—British museum No. 98.5.1.9; Ecuador, Prov. Pichincha, Quito,
elevation 9200 feet; collected in August, 1897, by Ludovic S6derstrom.

DistriBuTION.—The inter-Andean valley and adjoining slopes in the vicin-
ity of Quito, Ecuador.

Hagrrat.—Consul Ludovic Séderstrém, who collected all but one of the
known examples of sdderstromi, noted that in Quito the species feeds on
flowers and seeds in the garden and comes out from among the climbing
plants every evening about seven o’clock (Thomas, 1898).
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CompArIsoNs.—Compared with milleri (topotypes of sdderstromi; topo-
types of milleri): Larger (see measurements). Coloration similar; in adult
pelage upper parts Ochraceous-Tawny with a heavy overlay of black except
on the sides; underparts Light Pinkish Cinnamon, the hairs everywhere Dark
Mouse Gray basally except on the throat where they may be white or Light
Pinkish Cinnamon throughout; tail Fuscous, monocolor or slightly paler
ventrally; upper surfaces of forefeet whitish; upper surfaces of hind feet
whitish, with or without a short, narrow, median stripe (in no specimen at
hand does the stripe extend distally more than halfway to the base of toes).
Cranium broader, well seen in breadth of brain case and zygomatic breadth;
molars larger (see measurements); auditory bullae relatively smaller; zygo-
matic plate actually and relatively broader (visible as a slight keel projecting
anteriorly when the skull is viewed dorsally); palate relatively shorter; and
frontals relatively narrower.

ReMARrks.—The morphological characters and geographic range of R. m.
soderstrémi cannot be known satisfactorily until many more specimens are
available from Ecuador. Earlier authors (Howell, 1914; Allen, 1916; Hersh-
kovitz, 1941) have included specimens from southern Colombia (e.g. Valle
de las Papas) with sdderstromi, basing their determinations largely on ex-
ternal characters. Hershkovitz pointed out that the Colombia specimens
cranially resembled topotypes of milleri rather than those of sdoderstromi,
yet he identified those from Valle de las Papas with séderstromi. As I see
the external and cranial characters in the material before me, the South
American specimens are divisible into 2 principal groups, each of which has
a set of well-marked characters peculiar to it. One of these includes the speci-
mens from Quito and Valle de la Chota, here known by the names séder-
strémi and eremicus, respectively. The other group consists of the remaining
specimens from South America which, although differing from place to
place, nevertheless form a relatively homogeneous group here treated under
the name milleri. The specimens from Valle de las Papas fall in this latter
group (see account of milleri for further details).

In 2 of the topotypes at hand the terminal part of the tail is white. A
white-tipped tail is observed in a few specimens of eremicus and in exam-
ples of the other races of R. mexicanus from Costa Rica and Guatemala, but
apparently that character is not fixed in any known population. Variation
in the breadth and length of the dusky stripe on the upper surface of the
hind feet is not completely understood. It is known to vary geographically,
and there is some evidence in specimens of séderstromi and other races of
R. mexicanus that it varies seasonally. In 2 specimens from Quito (the one
of known date was collected April 25) replacement of the hairs of the hind
feet is complete except in a small area on the left foot; there the hairs are
well worn. The new hairs are long and white; the old hairs are dusky.

SpECIMENS EXAMINED.—Five from the type locality.
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Reithrodontomys brevirostris Goodwin
(Maps 9, 12; Pls. VIIL, IX; Fig. 16)
Reithrodontomys brevirostris Goodwin, 1943: 1; 1946: 385.
Type.—Adult female, skin and skull; Amer. Mus. Nat. Hist. No. 139727;
Costa Rica, Prov. Alajuela, canyons above Villa Quesada; elevation 5000
feet; collected 16 September 1941 by C. F. Underwood.

—
200 miles

Mar9. Distribution of Reithrodontomys brevirostris, as determined from specimens ex-
amined.

DistriButioN.—The Cordillera Central of Costa Rica. Known range con-
fined to the Caribbean watershed from Villa Quesada south to Estrella de
Cartago. Vertical range 5600 feet at Zapote to approximately 7500 feet near
Villa Quesada.

HazsiraT.—Apparently cloud forest. The specimens from Estrella de Car-
tago were collected in humid subtropical situations. Those from the vicinity
of Villa Quesada were taken in deep rocky canyons southeast of the town on
the northwestern flanks of the Cordillera (Goodwin, 1943).

ComparisonNs.—Compared with R. m. cherriei (specimens of brevirostris
from central Costa Rica; specimens of cherriei from central Costa Rica):
Much smaller (see measurements). Coloration similar; upper parts more
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somber, effected by heavier suffusion of black on the back and sides. Pelage
dense, long, and lax. Tail possibly relatively longer. Cranium much smaller
in all dimensions but similar in most proportions to that of cherriei. Brain
case low and dorsally flattened, the frontals relatively broader interorbitally;
molar teeth relatively smaller; auditory bullae absolutely, and apparently
relatively, smaller.

Compared with R. m. potrerograndei (topotypes of brevirostris; topotypes
of potrerograndet): Similar in size and tail length. Upper parts more dusky,
heavily suffused with black in juvenile, subadult, and adult pelages; the
orange hues similar in the 2 forms. Pelage longer. Brain case and zygomata
relatively broader; rostrum as broad as in potrerograndei but relatively
longer (the length averages 93 and 86 per cent of cranial depth, respectively,
in the 2 forms); incisive foramina relatively longer; auditory bullae larger.

Compared with R. darienensis (topotypes of brevirostris; topotypes of
darienensis): Similar in size and tail length. Pelages of the specimens at hand
not strictly comparable, and the fully adult pelage of darienensis is not repre-
sented. In subadult pelage upper parts darker in brevirostris, the mass effect
dark brown instead of cinnamon; buffy hues nearer Ochraceous-Tawny or
Tawny than Orange-Cinnamon or Cinnamon as in darienensis. Upper parts
of juvenile pelage blackish brown instead of mouse gray, the buffy pigments,
again as in the subadult pelage, distinctly more rufescent. Dorsal stripe prom-
inent. A broad wedge-shaped dusky area on upper surface of hind feet, ex-
tending to base of toes (in darienensis reaching middle of hind foot or en-
tirely absent). Cranium similar in size and most proportions in the 2 forms;
brain case broad and deep; rostrum broad, relatively longer in brevirostris;
incisive foramina relatively longer (average 51 per cent and 44 per cent of
cranial depth, respectively, in the 2 species); auditory bullae much larger;
palate shorter in relation to molar row length; molars small in both forms.

Remarks.—That brevirostris is specifically distinct from the mexicanus
chain of geographic races seems reasonably certain. The few specimens of
the species resemble some examples of R. mexicanus (for example R. m.
howelli from Cobén, Guatemala, and Prusia, Chiapas, and R. m. potrero-
grandei from southeastern Costa Rica), but no intergradation with races of
that species is known. The 2 forms occur in the same mountain range and
both have been taken at Estrella de Cartago. R. brevirostris clearly belongs
in the mexicanus group. Apparently its affinities are principally with
R. mexicanus. A specimen at hand is labeled simply “Talamanca,” which is
the term applied to much of eastern Costa Rica. It was obtained by Professor
Gabb, who secured many of his specimens from the vicinity of Sipurio in the
Caribbean lowlands (Carriker, 1910: 354). I suspect that the present speci-
men was obtained in the Cordillera de Talamanca rather than in lowlands.

SPECIMENS EXAMINED.—Seven from the following localities in Costa Rica:
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Alajuela: near Villa Quesada, 5000-7000 ft., 3 (AM); Zapote, 5600 ft., 1 (AM).
Cartago: Estrella de Cartago, 6000 ft. ?, 2. Limén: Talamanca, 1 (NM).

Reithrodontomys tenuirostris group

Four species that inhabit the high mountains of Central America and
southern México stand apart morphologically and ecologically from other
kinds of Reithrodontomys. Those species are as follows: microdon, tenuiros-
tris, rodriguezi, and creper. They form a compact series that is here treated
as the tenuirostris group. R. microdon is polytypic. The other species are
monotypic.

DistriuTioN.—The upper slopes of high volcanoes and adjoining high-
lands, from eastern Michoacin and Distrito Federal south, interruptedly,
to the vicinity of Volcan de Chiriqui, western Panam4; but unknown in El
Salvador, Honduras, and Nicaragua. Known vertical range of the tenuirostris
group 7300-11,000 feet.

HasitaT.—Cool, moist forests of fir, pine, cypress, or hardwoods and ad-
joining clearings and grasslands. The species of this group apparently are
arboreal or scansorial in habit. In many places its native habitat has been
drastically reduced or diluted as a result of man’s activities. In such areas the
populations are likely to be low in number. The comparative rarity of speci-
mens in collections, however, is probably partly attributable to the failure of
collectors to seek the species in trees.

Comparisons.—The species tenuirostris, rodriguezi, and creper are the
largest in the genus, with a hind foot length of over 20 mm., a skull length
as much as 27.6 mm., and a molar row as long as 4.5 mm. R. microdon is
smaller; the linear dimensions of its hind feet, skull, and tooth row are
matched in other species, in R. mexicanus for example. All have long dense
fur. The upper parts are dark reddish brown. The underparts vary from
white to bright orange-cinnamon. The fuscous epidermis of the ears is
clothed with black hairs. There is a blackish eye ring. The hind feet are
blackish, sometimes rimmed with white. The tail is blackish and essentially
monocolor; in creper and rodriguezi it may be white tipped. The brain case
is long, deep, and broad. The zygomata are comparatively weak; their lateral
limits scarcely exceed those of the brain case, and anteriorly they are mark-
edly contracted toward the mid-line of the cranium. The incisors are com-
paratively erect; the incisive foramina are long with respect to the length of
the palate; the auditory bullae are moderately inflated.

As in all species of Aporodon the brain case is large, the mesopterygoid
fossa is broad at the expense of the pterygoid fossae and the zygomatic plate
is narrow (its least breadth is about equal to, not markedly greater than, the
width of the mesopterygoid fossa). There is no distinct zygomatic notch. The
molar pattern is complex; mesolophs (ids) and mesostyles (ids) are present
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on all teeth. The third molars are essentially smaller replicas of the second.
Those characters distinguish the tenuirostris group from all other species
except those also in Aporodon.

The exceedingly long narrow rostrum, strongly constricted frontals, and
bulbous brain case are features that set the tenuirostris group apart from the
other species of Aprodon. R. tenuirostris and R. creper are larger (see espe-
cially length of hind foot and of skull in table of measurements). R. microdon
and R. rodriguezi are variously matched in body and skull size and in length
of molar row by R. brevirostris and by some races of R. mexicanus, but in
none of these is the depth of cranium and length of rostrum relatively as
great as in microdon or rodriguezi.

RrrationsHIPs.—I consider the species of the tenuirostris group to be the
most specialized in the genus. They appear to be ecologically intolerant.
Unlike some other species, megalotis and fulvescens for example, they do not
occur in widely diverse environments. They are confined to a few generally
similar situations in cool moist forests on high mountains. Trapping records
and some of their morphological characteristics strongly suggest that they
are scansorial or even arboreal in habit, more so than are other species of the
genus. The long dense fur, dark reddish coloration, long tail and toes should
adapt them for life in humid forests. Certain cranial features, too, are inter-
preted as specializations. Among them are the highly inflated brain case,
long rostrum, weak zygomatic arches, narrow zygomatic plate, small pterygoid
fossae, and complex molar teeth. They constitute a fairly compact and ap-
parently natural group that is set apart from R. mexicanus and R. brevirostris,
the nearest relatives in the genus.

Affinities within the tenuirostris group are not clear. The species microdon
and tenuirostris occur in Guatemala and southern México. R. rodriguezi and
R. creper live in Costa Rica and Panamd. The latter 2 species may be southern
ecological counterparts, respectively, of microdon and tenuirostris, but it is
doubtful that they are morphologic counterparts. In Table II the 4 species
are compared in 14 differential characters.

R. creper is the most distinct. It is unique in 4 characters, possibly in 6 if
the characteristics of the feet and tail of creper do not agree with those of
rodriguezi. It resembles rodriguezi alone in 3 characters, possibly in 5. It fits
well with tenuirostris alone in 4 characters. It agrees with microdon in none.
All characters considered, creper stands apart from the other species, espe-
cially from microdon. R. rodriguezi is unique in none of the characters. It
resembles microdon and tenuirostris in more characters than are common
to it and creper; however, the examples of rodriguezi are too few to permit
satisfactory appraisal of its characteristics. R. tenuirostris also is unique in
none of the characters. R. microdon is unique in one. Eight are common to
tenuirostris and microdon. Considering all characters and weighing them
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differentially as seems appropriate, I judge that affinities of the species are
in the following order: microdon, tenuirostris, rodriguezi, and creper. All
4 apparently were derived from common parental stock; creper has diverged
farthest from it.

R m.wagneri
R.m.albilabris

R.m.microdon

Y R rodriguezi

=1 T T T =

L}
S00miles

Mapr 10. Distribution of the subspecies of Reithrodontomys microdon and of Reithro-
dontomys rodriguezi, as determined from specimens examined.

Reithrodontomys microdon wagneri Hooper

Reithrodontomys microdon wagneri Hooper, 1950b: 169.

TypE.—Adult female, skin and skull; Univ. Mich. Mus. Zool. No. 94185;
México, Michoacdn, about 10 miles northwest of Ciudad Hidalgo, western
flanks of Cerro San Andrés, 9400 feet elevation; collected 19 March 1949 by
Helmuth O. Wagner; original number 463, W. B. McIntosh.

DistriBUTION.—Known only from 2 localities in Distrito Federal and state
of Michoacdn, but probably occurring elsewhere on the mountains rimming
the southern end of the Mexican Plateau. Known altitudinal range 9300-
10,000 feet in Cafién Contreras near Mexico City.

Hasitat.—Cool, moist situations supporting natural stands of fir, Abies
religiosa. The specimens were obtained in situations as follows: One speci-
men at the base of a large fir, with no other cover near by; another example
on moist ground near spring seepages among a mixed growth of young fir,
sacatén, and shrubs in a fir forest (Canén Contreras). At the base of a fir (1 ft.
diameter) in a mixed forest of fir, pine, and oak, with a moderately dense
herbaceous understory; another specimen 5 feet above ground on an old
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nest of sticks in a crevice of a fir tree in the above-mentioned forest (Cerro
San Andrés).

Comparisons.—Compared with microdon (specimens of wagneri from
Michoacdn and Distrito Federal; specimens of microdon from Guatemala).

Size: Slightly smaller than microdon (see measurements).

Color: Much paler dorsally; near Ochraceous-Tawny rather than Cinna-
mon-Rufous in adult pelage of dry season, and Cinnamon rather than Tawny
or Russet in subadult pelage, and in both of those pelages with less blackish
wash dorsally than in microdon. Sides of face and body nearly pure Ochra-
ceous-Tawny or Cinnamon. Underparts whitish or Pale Pinkish Buff, the
bases of the hairs white throughout on the throat, elsewhere on the body
Plumbeous-Black. Ears Fuscous, sparsely sprinkled internally and externally
with brownish or blackish hairs; oblong in shape and longer than in microdon
(from notch about 19 mm. fresh and 17 mm. dry, compared with 17 mm.
fresh and 15 mm. dry in microdon). Tail as in microdon, Fuscous dorsally,
scarcely or not at all paler ventrally. Forefeet whitish with or without a dusky
stripe; toes white. Hind feet from ankles to base of toes Fuscous bordered by
whitish, the Fuscous area usually wedge-shaped; toes white.

Skull: Cranium small, shallower than in microdon (absolutely and rela-
tive to cranial length) palate longer (molar row length about 80 per cent of
length of palate in wagneri compared with 90 per cent in microdon); audi-
tory bullae much smalle1 and disc-shaped rather than spherical.

R. m. wagneri differs from R. m. albilabris much as it does from microdon;
albilabris apparently is larger, has slightly darker upper parts, smaller ears,
a deeper cranium, and larger, oval auditory bullae.

R. chrysopsis and R. rufescens, which may occur with R. m. wagneri, re-
semble that form in color of upper parts and of the ears; but the tail of
chrysopsis is well covered with hairs and usually is distinctly bicolored. Both
chrysopsis and rufescens have cinnamon-colored underparts. The species is
distinguishable from all other species of the highlands of México in cranial
characters, of which its long narrow rostrum, bulbous brain case, narrow
zygomatic plate, weak zygomatic arches, and full mesolophs in M3 are
noteworthy.

REMARKS.—Reithrodontomys microdon is known from few specimens and
localities. It is restricted to local pockets and apparently is uncommon even
in its preferred habitat. It is an inhabitant of fir and short-needled pine for-
ests of cool, shaded canyons and mountainous slopes of southern Mexico and
Guatemala. It is semiarboreal in habit; at least 2 of the 10 known specimens
were collected well above ground. It is probable that it spends much of its
life in trees, for which reason it may frequently escape detection by collec-
tors. Its spotty distribution, rarity, and arboreal habits give the impression
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that the present known populations of the species are residuals from a time
when fir and pine forests were more widespread and continuous than they
are now. Inhospitable terrain now isolates the populations of Guatemala,
Qaxaca, and the Distrito Federal-Michoacdn area.

SPECIMENS EXAMINED.—Four from the following localities in México: Dis-
trito Federal, 15 mi. SW Mexico City, Cafién Contreras, 9300-10,000 ft., 2.
Michoacdn, 10 mi. NW Ciudad Hidalgo, Cerro San Andrés, 9400 ft., 2.

Reithrodontomys microdon albilabris Merriam
Reithrodontomys microdon albilabris Merriam, 1901: 549; Howell, 1914: 80.

Type.—Subadult female, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll.
No. 68393; México, Oaxaca, Cerro San Felipe, 10,000 feet elevation; collected
25 August 1894 by E. W. Nelson and E. A. Goldman; original No. 6629.

DistriBuTION.—Known only from Cerro San Felipe, 10,000 feet, Oaxaca,
but probably also occurring on Cerro Zempoaltepec and other high peaks of
Oaxaca.

Comparisons.—For comparisons with wagneri, see accounts of that race.
To judge from the only known example of the race, albilabris is dorsally
paler and more buffy than microdon, by an amount that places albilabris
about at the mid-point between the dark tawny microdon and the buffy
cinnamon wagneri; underparts whitish like wagneri but unlike microdon;
brain case larger than in either of those races; auditory bullae slightly smaller
than in microdon.

REMARKS.—R. m. albilabris is isolated from R. m. microdon by the Isthmus
of Tehuantepec and by other arid lowland areas. Unsuitable terrain also
restricts it from wagneri to the north. Although the 3 forms are now repro-
ductively isolated from one another, the morphological differences between
them are average, not absolute, and are of no more than subspecific value. It
is clear that the 3 forms are slightly differentiated geographic races of one
species.

SPECIMENS EXAMINED.—The type only.

Reithrodontomys microdon microdon Merriam

Reithrodontomys microdon Merriam, 1901: 548.
Reithrodontomys microdon microdon, Howell, 1914: 80.

Type.—Adult female, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. No.
76923; Guatemala, Dept. Huehuetenango, Todos Santos, 10,000 feet eleva-
tion; collected 81 December 1895 by E. W. Nelson and E. A. Goldman; orig-
inal No. 8977.

DistriBuTioN.—High mountains of Guatemala and extreme southern
México. Now known from 4 localities in western Guatemala and one in
Meéxico. Altitudinal range from approximately 7300 feet near San Cristdbal,
Chiapas, to 10,500 feet at Chemal, Guatemala.
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Hagrtat.—Cool, moist areas in coniferal forests. The specimen from Chemal
was trapped in a Microtus runway through a growth of herbs, grass, and moss
that formed the dense ground cover in a cool, second-growth, shortleaf pine
forest. The example from Chichavac was obtained in a “tree top.” The speci-
men from San Cristébal was trapped among ferns, moss, and vines in a damp,
broadleaf forest.

CoMPARISONs.—Somewhat similar to R. brevirostris of Costa Rica in size,
coloration, and type and length of fur, but ears larger and skull distinct in
many characters, of which the greater dimensions of the brain case, longer
narrower rostrum, relatively narrower zygomatic spread, longer incisive
foramina and hard palate, and much larger bullae are outstanding. Smaller
than R. mexicanus and even more distinct from that species in the above-
mentioned features than is brevirostris.

Externally a replica of tenuirostris, but much smaller (see measurements).
Molar row relatively shorter and rostrum relatively narrower (see Table II).
Adult and subadult pelages for the most part similar in the 2 species, but
the underparts paler in microdon (distal bands of cover hairs varying from
Light Pinkish Buff in the subadults from Todos Santos and Volcdn Santa
Maria to whitish in the adult from Chichavac. For comparisons with R. m.
albilabris and wagneri see the accounts of those subspecies.

ReMARrKs.—Variations in color of the underparts are mentioned above.
The specimen from Chichavac is the smallest of the lot and has a short and
relatively deep brain case. The specimen from San Cristébal has a distinctly
bicolor tail. In color of upper parts it is paler than the specimens from Guate-
mala; it grades toward albilabris.

SPECIMENS EXAMINED.—Six from the following localities: Guatemala.
Chimaltenango: near Tecpan, Chichavac, 8800 ft., 1 (CM); Todos Santos,
10,000 ft., 2 (US). Huehuetenango: Chemal, 10,500 ft., 1 (US). Quezaltenango:
Volcan Santa Maria, 1 (US). México. Chiapas: 6 mi. SE San Cristobal, 7300
ft., 1 (MVZ). ‘

Reithrodontomys tenuirostris Merriam
(Maps 11, 12; Pls. VI, VII; Figs. 4, 5, 16)
Reithrodontomys tenuirostris Merriam, 1901: 547.
Reithrodontomys tenuirostris tenuirostris, Howell, 1914: 78.
Reithrodontomys tenuirostris aureus Merriam, 1901: 548; Howell, 1914: 78. Guatemala, Dept.
Totonicapdn, Calel, 10,200 feet elevation.

TypeE.—Adult male, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. No.
76919; Guatemala, Dept. Huehuetenango, Todos Santos, 10,000 feet eleva-
tion; collected 29 December 1895 by E. W. Nelson and E. A. Goldman; orig-
inal No. 8917.

DistrisutioN.—Highlands of Guatemala and probably of southeastern
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Chiapas, México. Known from one locality in the Sierra Cuchumatanes and
several localities in the Sierra Madre from Volcin de Tajumulco south to
Mataquescuintla. Known altitudinal range 8000-10,400 feet on Volcin de
Tajumulco.

Hasrrat.—Apparently similar to that of R. microdon. A specimen from

tenuirostris

creper

0 50 100 200 300 miles

Mar 11. Distribution of Reithrodontomys tenuirostris and Reithrodontomys creper, as
determined from specimens examined.

Volcan de Tajumulco was collected in a tree. The example from Mataques-
cuintla was trapped on the ground among ferns and forbs in a virgin broad-
leaf cloud forest.

CHARACTERS AND COMPARISONS.—R. tenuirostris is the largest and one of
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the darkest harvest mice known from Guatemala. R. microdon is similar in
color and also has long, lax pelage (about 10 mm. long on midback), large
ears, large, inflated brain case, and long rostrum. Size alone will distinguish
the 2 species (see measurements of hind foot and molar row, for example).
The races of R. mexicanus that occur in the region inhabited by tenuirostris
are smaller in size of body and skull; also they have shorter fur, brighter-
colored upper parts and whitish underparts. R. brevirostris resembles
tenuirostris externally, but it is about as small as microdon and the skulls of
the 2 species differ in proportions (see especially measurements of brain case,
rostrum, and interorbital constriction). The Guatemalan lowland forms of
Aporodon, namely gracilis, pacificus, and anthonyi, are much smaller than
tenuirostris. They are pale and short tailed and have broad short rostra,
small molar teeth, and broad flat frontals. The other species found within the
geographic range of tenuirostris are members of the subgenus Reithro-
dontomys and are distinguishable from tenuirostris in the characters of the
subgenera.

Size: Large (see measurements). Known range in length of hind foot 22-23
mm.; in tail length, 105~129 mm.; in length of skull, 28.2-26.1 mm.; in length
of molar row, 3.9—4.1 mm.

Color: Adult pelage of February specimen from Volcan de Tajumulco:
Ground color of upper parts near Tawny or Orange-Cinnamon, obscured
everywhere except on lower sides by numerous black guard hairs, the mass
effect near Ochraceous-Tawny or Cinnamon-Brown. Underparts Pinkish-
Cinnamon, the cinnamon-colored bands of the hairs obscuring most of the
long Dark Mouse Gray basal bands. No sharp demarcation in color of sides
and underparts. A black eye ring. Ears blackish, sparsely covered with black
hairs which are much longer on the anterior face of the ear. Toes and sides
of forefeet white, remainder of upper surface dusky. Ankles and upper sur-
face of hind feet brownish black except for white toes and a narrow area of
dingy white along the sides. Tail blackish brown, monocolor and well cov-
ered with hairs. Subadult pelage of January and February specimens from
Volcidn Tajumulco and Calel: Dorsum duller and more blackish than in the
adult pelage, the ground color nearer Ochraceous-Tawny than Tawny.
Underparts Pale Pinkish Buff to Light Pinkish Cinnamon, the basal bands
of the hairs Dark Mouse Gray, scarcely obscured by the pinkish tips. Colora-
tion otherwise similar to that of adult pelage.

Skull: Brain case broader and deeper, rostrum and incisive foramina
longer, and molars broader and longer than in all other harvest mice except
those of the tenuirostris group. Essentials of the cranium of tenuirostris are
described on preceding pages (see especially accounts of the R. tenuirostris
group).

Remarks.—The 2 specimens from Calel upon which Merriam based his




174 EMMET T. HOOPER

description of aureus are subadults. They resemble specimens of comparable
age from Volcin de Tajumulco near the type locality of tenuirostris. I fail to
appreciate the characters ascribed to aureus. The specimen from Mataques-
cuintla is the largest (length of skull 26.1 mm.) and the brightest colored of
the lot before me. Its brain case is shallower posteriorly and relatively shorter
than in the other specimens.

SPECIMENS EXAMINED.—Eight from the following localities in Guatemala:
Huehuetenango: Todos Santos, 10,000 ft., 2 (US). Jalapa: Cerro near Mata-
quescuintla, 8400 ft., 1 (US). San Marcos: Volcdn de Tajumulco, 8000-10,400
ft., 3 (CM). Totonicapdn: near Calel, 10,200 ft., 2 (US).

Reithrodontomys rodriguezi Goodwin
(Maps 10, 12; Pls. VIIL, IX; Fig. 16)

Reithrodontomys rodriguezi Goodwin, 1943: 1; Goodwin, 1946: 385.

TypeE.—Subadult female, skin and skull; Amer. Mus. Nat. Hist. No. 141195;
Costa Rica, Prov. Cartago, Volcin de Irazu, 9400 feet elevation; collected 21
August 1941 by C. F. Underwood.

DistriBuTiON.—Known only from the Volcdn de Iraza, 9400 feet elevation.

Hasrrat.—The type was collected in grasslands near the edge of a wet for-
est.

CHARACTERS AND COMPARISONs.—Size: Medium, for the tenuirostris group,
nearest tenuirostris (see Table II). Compared with the other species known
from Costa Rica: rodriguezi is larger than sumichrasti, gracilis, and breviros-
tris; similar in size to some races of mexicanus; and smaller than creper (see
measurements). Tail long, about 1.5 times head and body length.

Color: Fully adult pelage not known. Subadult pelage of August speci-
men: Much brighter and less blackish than comparable pelage of creper.
Ground color of upper parts between Pinkish Cinnamon and Cinnamon,
darkened on back by black guard hairs but less dark and with a less distinct
dorsal stripe than in creper. Underparts whitish or Pale Pinkish Cinnamon.
Basal bands of cover hairs of body fur paler (about Deep Mouse Gray). Black
eye ring indistinct. Ears as in creper. Upper surfaces of hind feet dusky, nar-
rowly rimmed with white. In the 2 specimens examined, tail monocolor as in
microdon and tenuirostris; tail of type specimen white tipped (Goodwin,
1943).

Skull: Proportioned as in other species of tenuirostris group, with large
brain case, long rostrum (its length about 93 per cent of cranial depth).
Smaller than microdon (see measurements of length of skull and of molar
row).

ReMmARrks.—No satisfactory appraisal of R. rodriguezi can be made from the
material at hand. The species is discussed in the general accounts of the
tenuirostris group.
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SpECIMENS EXAMINED.—Two (1 AM, 1 CM) from the type locality.

Reithrodontomys creper Bangs
(Maps 11, 12; Pls. VIIIL, IX; Fig. 16)
Reithrodontomys creper Bangs, 1902: 39; Howell, 1914: 79; Goodwin, 1946: 386.

Typre.—Subadult female, skin and skull; Mus. Comp. Zool. No. 10284;
Panamd, Dept. Chiriqui, El Volcdn de Chiriqui, 11,000 feet elevation; col-
lected 2 June 1901 by W. W. Brown.

DistriBUTION.—Mountains of Costa Rica and western Panama. Known
range from the Volcdn de Irazi, Costa Rica, south in the Cordillera de Tala-
manca to the vicinity of the Volcdn de Chiriqui, Panama. Altitudinal range
7500-11,000 feet on the Volcin de Chiriqui.

HasrtaT.—Moist temperate forests and adjoining grasslands. Specimens
from the Volcin de Chiriqui and vicinity were obtained in various situations
along trails and in glades deep in forests: At the bases of trees and logs; under
moss; in runways through grass and litter on the forest floor; on a log five
feet off the ground; in grass on rocky ground; at the base of a rocky cliff.
The specimens from Cerro de la Muerta were collected in sacatén. The type
specimen was obtained on the “cold, barren summit of the Volcdn de Chiri-
qui” (Bangs, 1902: 40).

CHARACTERS AND COMPARISONs.—Size: The largest known form in the genus.
Known range in length of hind foot 22-25 mm. and in skull length 25.7-27.6
mm. Breadth of brain case and length of molar row not less than 11.7 mm.
and 4.0 mm., respectively, in any specimen examined.

Color: Similar to tenuirostris but darker throughout and with a paler tail.
Adult pelage of July specimens from the Volcin de Chiriqui: Ground color
of upper parts Tawny; that color purest on sides, partly obscured dorsally by
black guard hairs; total fur mass of upper parts near Russet or Prouts Brown.
Basal bands of hairs of upper parts and underparts Dark Mouse Gray, darker
than in tenuirostris. Underparts Orange-Cinnamon or Cinnamon, that color
contained in the terminal bands which mostly obscure the basal gray bands.
Ears and feet slightly darker than in tenuirostris, the hind feet lacking the
white border. Eye ring and that area between eye ring and vibrissae black.
Tail coloration variable, in a few specimens paler below than above, but
usually uniformly fuscous or blackish proximally and white or flesh-color
terminally. Subadult pelage of July specimens from the Volcan de Chiriqui:
Similar to adult pelage but more blackish dorsally and with a more sharply
defined dorsal stripe. Mass effect of upper parts near Mars Brown or Warm
Sepia. Juvenile pelage of July specimens from the Volcan de Chiriqui: Upper
parts darker than in subadult pelage, the fur Fuscous Black scantily sprinkled
with Tawny. Ears blacker than in other pelages. Underparts, feet, and tail as
in adult pelage.
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Skull: Larger in all dimensions than that of tenuirostris (see Table II).
Brain case similar in proportions, broad and deep. Rostrum heavier (the
nasals broadly expanded distally) and much longer (rostral length usually
exceeds depth of cranium in creper but not in tenuirostris). Auditory bullae
of similar absolute size in the 2 species, thus relatively larger in tenuirostris.
Frontals broad interorbitally (interorbital constriction amounts to 44-47 per
cent of cranial depth in creper and 40-42 per cent in tenuirostris). R. rodri-
guezi and R. microdon are similar to R. creper in some cranial proportions,
but each is smaller (see measurements of hind foot and molar row, for exam-
ple) and each differs from creper in other details, for which see Table II and
the accounts of microdon and rodriguezi. The species mexicanus, gracilis,
brevirosiris, and darienensis are much smaller; in them the rostrum is short
and broad and the brain case is small (see measurements). R. sumichrasti is
another species that occurs within the geographic range of creper. Size and
characters of the subgenus Reithrodontomys distinguish it from creper.

RemaArks.—I find no significant differences between the series from Irazu,
Costa Rica, and Chiriqui, Panamd. The examples from Hortigal average
slightly paler than the other specimens from Panamd; most if not all of this
paler color is attributable to the greater. amount of abrasion and fading of
the fur in those specimens.

The observed variation in tail coloration in the species warrants comment.
The variations here described have no apparent connection with sex or age;
the traits appear in juvenile, subadult, and adult males and females. The
proximal two-thirds of the tail is usually uniformly fuscous. In 7 of 59 skins
it is slightly paler ventrally than dorsally. The variation in the coloration
of the distal part is more striking. The distal part is variously blackish,
fuscous, flesh-color and white. Dilution in color occurs both in the scales and
in the hairs and apparently takes place independently in the 2 structures,
insofar as can be determined by macroscopic examination. In some speci-
mens pigment occurs in the scales but not in the hairs. The length of the pale
area varies from 1 or 2 mm. to as much as 50 mm.; the average is about
20 mm. Disregarding minor variations in tone, in 42 specimens the tail is
light-tipped; in 17 it is dark throughout its length. The ratio of pale to dark
is about one to two and one-half. This ratio suggests that white-tipping in
creper may be a simple Mendelian character involving a dominant gene and
its recessive allelomorph.

SPECIMENS EXAMINED.—Sixty-three from the following localities: Costa
Rica. Cartago: Cerro de la Muerta, 11,000 ft., 4 (NM); El Volcdn de Irazu,
9400 ft., 6 (AM). Panama. Chiriqui, vicinity of El Volcan de Chiriqui: Casita
Alta, 7500 ft., 3 (PM); Copeta, 10,000 ft., 15 (PM); Cilindro, 4 (PM); Hortigal,
9 (PM); crater of El Volcdn, 11,000 ft., 2 (PM); potrero, S slope El Volcdn,
10,200-11,000 ft., 20 (PM).
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CONFIGURATIONS OF THE MOLAR TEETH

There are 2 basic patterns in the molar teeth of Reithrodontomys. The pat-
terns differ from each other in kind and amount much as do those of Akodon
and Oryzomys or those of Haplomylomys and Peromyscus (s.s.), and as in
Haplomylomys and Peromyscus extremes in dental configuration are con-
nected by an almost complete series of intermediate stages. These stages are
represented by one or more species in entirety or by subspecies of a species.

The simplest Akodon-like configuration obtains in R. humulis and R. mon-
tanus and to a lesser degree in some other species. The molars of humulis
well illustrate the basic plan. In the upper molars there are no secondary
lophs or styles to complicate the primary plan of 4 cusps separated by 3 folds,
one lingual and 2 labial in position (Fig. 4a). There are no internal folds
except those formed in a late stage of wear; the major (lingual) and the first
and second primary (labial) folds retain connection with marginal enamel
for much of the life of the tooth. The major and second primary folds tend
to coalesce, thus separating the metacone and hypocone from the anterior
parts of the tooth. The primary cusps of M!-2 are usually opposite in posi-
tion. The anterocone of M1 is simple, usually with no indication of a division
into conules. The anterior cingulum is low throughout its length. There is
no posterior cingulum, unless the posterior cone on M3 be so considered.
M3 is minute and peglike. The folds between the protocone, paracone, and
hypocone (or posterior cingulum) are erased early in wear, and the under-
lying dentine forms a crescent around an enamel peninsula. The lower
molars are similarly simple, although on M, , there is a unique external
ridge, or shelf, from which arise one or more styles (Fig. 5a). There are no
mesolophids or ectolophids. The configuration of the molars of R. montanus
is no more elaborate than that of R. humulis. There may be slight traces of
mesolophs in M!-2; the incidence in specimens is exceedingly low. The
tendency for the major and second primary folds in M2 to coalesce and for
the cusps to oppose each other is less in montanus than in humulis. Usually
there is no external cingulum; when present it is much less distinct than in
humulis.

The most complex pattern in the genus is illustrated by R. tenuirostris
(Figs. 4d, 5d). This configuration is typical of the species of Aporodon. There
are minor variations, but none of them are peculiar to any one species of
the subgenus (save possibly R. gracilis). The configuration is basically like
that of Oryzomys and some other oryzomyine rodents (see Hershkovitz, 1944).
In the complex pattern there are numerous structures not seen in the simple
molar pattern. In each molar tooth a secondary fold cuts off a mesoloph (id),
which is enlarged distally as a rounded mesostyle (id). Enterostyles and, less
commonly, ectostylids are present in the major folds; these sometimes are
prolonged toward the mid-line of the tooth as small enterolophs and ecto-
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lophids. The primary folds are deep. They are divided by an enamel septum
into internal and external parts; each worn molar is characterized by 2 or
more enamel islands. The second primary fold in M; is always divided into a
large internal fold and a minute external fold. The anterocone of M! also
is divided by an anteromedian fold and an anterointernal fold into distinct
conules. The anterior and posterior cingula are well developed in each tooth;
often the distal part of each is enlarged as a distinct conule (id) or style
(id). M 3 are large and are essentially compact replicas of M2,

The 2 extremes in molar pattern, as exemplified by humulis and tenuiros-
tris, stand at opposite ends of a series of intermediate stages. In the configura-
tion of the upper molar teeth the series of those stages is essentially continuous.
All degrees of intermediacy likely also obtain in the lower molars, although
I am not prepared to demonstrate them. The various combinations and
blendings of the characteristics of the upper molars in humulis and tenuiros-
tris are demonstrable in the species hirsutus, fulvescens, chrysopsis, and
sumichrasti, and to a lesser extent in megalotis and gracilis. In one or more
of those species are seen partial or complete mesolophs, partial or complete
subdivision of the secondary folds, slight or well-developed anteroconules,
and anterior and posterior cingula, complete or incomplete mesostyles (which
may be completely or not at all fused with mesolophs), and other combina-
tions and blendings of the characteristics of the 2 extremes.

The mesolophs in M!-2 well illustrate the stages of intermediacy that ob-
tain among and within the species of the genus. The condition of the
mesolophs was analyzed in 2486 specimens. In the analysis 5 stages of
mesolophal development were recognized. These stages, indexed from zero
to 5, range from no development (absence) of a mesoloph in any of the first
and second upper molars to full development (mesoloph extending from the
mure to the labial border) in each of the 4 teeth. In the analysis it was assumed
that the stages are roughly equivalent morphologically, and that they are
progressive, one grading into the next. These are justifiable assumptions.
Often it was difficult to decide to which of 2 contiguous categories, 0 or 1,
1 or 2, and so forth, a specimen should be assigned.

After all specimens were indexed, the samples were pooled by subspecies
and the percentage of specimens that occurred in each index category was
determined for each species. This was done by dividing each category total
by the total for the species. The percentages are indicated graphically in
Figure 16. It is clear that the degree of development of mesolophs in the
several species varies progressively from absence (index 0) to completeness
(index 4).

A mean index for each species was calculated. Such indices are estimates
of the state of development of mesolophs in entire species. They are not



HARVEST MICE OF LATIN AMERICA 179

All species of
Aporodon

hirsutus
(21)

w
& chrysopsis
(43)

Specim

of
Specimens

fulvescens
(634)

of

sumichrasti
(524)

and Number

Percent

megalotis
(743)

Species

montanus
(64)

humulis
(57)

4
0 1 2 3 4

Indices of mesolophs

F16.16. The condition of mesolophs in the first and second upper molar teeth of 15
species of Reithrodontomys. Five stages of mesolophal development are recognized; they
range from no development in which there are no mesolophs of any length in any of the
first and second upper molars (index 0) to complete development in which there are full
mesolophs in each of the 4 teeth (index 4). The vertical black bars represent the percentage
of specimens in each index category. The circled numbers are the mean indices for the species.
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means of category totals. Rather they are averages of the mean indices of the
subspecies. Those indices are indicated in Figure 16.

In some species there are significant variations geographically in the degree
of development of mesolophs. Variations in the mean indices of the species
fulvescens, sumichrasti, and megalotis are discussed in the following para-
graphs. A mean of a sample of a subspecies is considered significantly differ-
ent from the mean of the species when it departs more than 2 standard
errors from the mean of the species.

TABLE III
MEAN INDICES OF MESOLOPHS IN SUBSPECIES OF Reithrodontomys fulvescens
Number of
Locality Subspecies | Specimens | Mean Index
South-central U. S...... ...t aurantius 79 1.32
S. Texas, N, Tamps., Nuevo Leén................ intermedius 41 1.44
S. Tamps., coastal Veracruz. ..................... tropicalis 53 1.15
S.Puebla,Oaxaca............ocoiiiiiiinn... helvolus, 23 1.44
infernatis
Morelos, GUEITEro........cvvviviniinnnnen.. mustelinus 25 1.56
Coastal JalisCO...vvvenr it e it ii i nelsoni 34 1.56
S. Sonora, Sinaloa................coiiiiiiaL, tenuis 15 0.67
Ariz.,, N. Sonora. .........oooiiiiiiiiiiiii .. Sfulvescens 18 0.89
Chihuahua, N. Durango, W. Texas............... canus 25 0.60
E. Veracruz, N. Puebla......................... difficilis 64 0.78
Hidalgo, Mex., D. F., Michoacdn................. toltecus 92 0.86
Chiapas, Central America........................ chiapensis 25 0.48
Aguas,S.L.P,,E. Jalisco....................... griseoflavus 22 1.27
SE. Nayarit, W. Jalisco...............ooei.... griseoflavus 118 1.59
Totals. . ov et e e e 634 15.61
Mean Index of Species
(and standard error of mean)............. 1.11 + .11

In R. fulvescens there appear to be 3 geographic centers in mesolophal
development. In one of them mesolophs tend to be present and are long. In
2 they tend to be short or are entirely absent. The mean indices for the sam-
ple groups and the species are given in Table I1I. The values are large in the
samples from the regions that skirt the central highlands of México and
extend along the Gulf coast into the south-central United States. That is the
semitropical region inhabited by the races nelsoni, mustelinus, helvolus,
infernatis, tropicalis, intermedius, and aurantius. The mean index for each
of those races exceeds the mean index of the species. The index is significantly
greater for nelsoni, mustelinus, helvolus, infernatis, and intermedius. The
means for aurantius and tropicalis are border-line cases at the level of prob-
ability here employed. The mean indices are low in the samples from the
southwestern United States, the highlands of México, and the region south
of the Isthmus of Tehuantepec—in Chiapas, Guatemala, Honduras, and
El Salvador. Those samples represent the races fulvescens, tenuis, canus,
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toltecus, difficilis, and chiapensis. The mean index of each of those samples
is significantly less than the mean index of the species. The race griseoflavus
appears to be morphologically, as well as geographically, between the regions
of high and low mesolophal development. The sample of that race from the
southern part of the Mexican Plateau—San Luis Potosi, Aguascalientes, and
eastern Jalisco—has a mean index approximately the same as that of the
species. On the other hand, the sample of griseoflavus from areas that border
the semitropical lowlands—southeastern Nayarit and western Jalisco—has a
mean index that significantly exceeds the mean index of the species. In that
sample the mesolophs are generally as long as in the series from the adjoin-
ing lowlands. Highest means obtain in the samples from semitropical areas
in Guerrero, Morelos, and coastal Jalisco. In them mesolophs tend to be
present and to be long. Lowest means obtain in the samples from arid-tem-
perate areas in (1) Arizona, western Texas, Chihuahua, and Durango, and
(2) Chiapas and northern Central America. In them mesolophs tend to be
absent or, if present, to be short and on few teeth.

TABLE 1V
MEAN INDICES OF MESOLOPHS IN SUBSPECIES OF Reithrodontomys sumichrasti

Number of

Locality Subspecies | Specimens | Mean Index
Queretaro, Puebla, Veracruz......................| sumichrasti 67 0.40
México, Distrito Federal......................... sumichrasts 17 0.24
Michoacln. ... ov vttt it e e nerterus 61 0.72
Jalisco. oo nerterus 57 0.83
[0 5o P luteolus 7 1.14
Chiapas. ..ottt i dorsalis 129 1.49
Guatemala. ... e dorsalis 73 0.84
ElSalvador. ..o modestus 79 0.66
Honduras. .........cooiiiiiiiin i, modestus 26 0.65
Costa RiCA.. .ot it ii ettt et ie it e e iean e australis 8 0.13
Totals. ..ottt e e 524 7.10

Mean Index of Species
(and standard error of mean)............. 71+ .13

In R. sumichrasti there appears to be higher incidence of mesolophs in
the populations found near the center of the range of the species than in
those of northern and southern parts of its range. Mean indices for the
species are listed in Table IV. The mean indices for the samples from Chiapas
and Oaxaca are significantly higher than the mean index of the species.
Those for the samples from east-central México (the first 2 listed in Table
IV) and the index for the sample from Costa Rica are significantly less than
the mean index of the species. The degree of development of mesolophs
also apparently varies geographically in R. sumichrasti. There is a slight
indication that the degree of development varies clinally to the north and
south from a maximum in Chiapas.
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In R. megalotis as well as in R. fulvescens and R. sumichrast: mesolophal
development appears to differ from place to place. The observed range of
variation in R. megalotis is narrow and is confined to index categories 0-2.
Mean indices for the species are given in Table V. The mean indices for the
samples from the Great Plains and from the southwestern United States are
significantly less than the mean index for the species. The index for the sam-
ple from Jalisco also is less than the total mean, but the difference is of doubt-
ful significance. The indices for the samples from the Sierra Madre
Occidental and Oriental significantly exceed the mean index for the species.

TABLE V
MEAN INDICES OF MESOLOPHS IN SUBSPECIES OF Reithrodontomys megalotis

Number of

Locality Subspecies | Specimens | Mean Index
Great Plainsof U. S...................oooooil. dychei 114 0.03
Southwestern U. S.........oiiie i megalotis 138 0.12
Northwestern MExXico........ovvinenenennenenen.. megalotis 16 0.38
Sierra Madre Occidental......................... zacatecae 26 0.92
Sierra Madre Oriental. .......................... saturatus 19 1.21
Hidalgo, Veracruz. ... .........c.ooviiviiini ... saturatus 91 0.35
Tlax., Puebla, Mex., Dist. Fed.................... saturatus 136 0.40
MichoaCAn. ..o ov v e ettt saturatus 79 0.32
JalisCo. oot saturatus 85 0.24
(O 7 < - alticolus 39 0.18
B e 7 ) 743 4.15

Mean Index of Species
(and standard error of mean)............. 41 + .06

These estimates suggest that in R. megalotis the tendency to develop meso-
lophs is greater in the mesic mountains of México than on the arid plains
and deserts of the western United States.

The data on variation in the molar teeth of Reithrodontomys may be sum-
marized as follows: There are 2 principal molar patterns in the genus. One
is simple. The other is characterized by numerous additional flexures in the
enamel and dentine. The 2 are quite different. Their dissimilarity is the sort
that distinguishes some genera of cricetine rodents. While the 2 types of
configuration are individually distinct in Reithrodontomys, nevertheless
they are connected by an almost complete series of intermediate types. A
complex pattern is characteristic of Aporodon. Many of the structures which
constitute that complex pattern are expressed rather uniformly in all species
of the subgenus. Genetic variability in those structures apparently is essen-
tially fixed. Other structures that contribute to the complex pattern, how-
ever, are less stable. Nothwithstanding the variations, the molar patterns of all
species of Aporodon are fundamentally alike. Those of the species of the
subgenus Reithrodontomys, on the other hand, tend to be dissimilar. In 2
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species the molar dentition tends to be almost as complex as in Aporodon.
In other species it is usually simple. There is an array of intermediate types
in which almost all dental characters of the genus are variously combined.
Some of those combinations are seen only in one or more subspecies of a
species. Others are characteristic of an entire species or of groups of species.
Numerous stages in the evolution of dental patterns are represented. The
generally simple configurations in the species of the subgenus Reithro-
_ dontomys appear to be trending toward complex patterns as seen in
Aporodon.

The characteristics of the molar teeth are exceedingly useful systematic
tools, but there is a tendency to overrate their importance in natural classi-
fications. For example, features pertaining to mesolophs (ids) and mesostyles
(ids) loom large in importance in characterizations of cricetine rodents. The
features involve presence or absence of one or both of the structures, the
length of the lophs, and the fusion or discreteness of the loph and style in a
molar tooth. They have been considered diagnostically important at several
systematic levels, for example, at the subgeneric (Osgood, 1909) and generic
(Winge, 1924; Thomas, 1917) and also for suprageneric groupings (Hersh-
kovitz, 1944). In some instances authors apparently infer that the state of
these so-called accessory lophs and styles is indicative of natural groupings of
species, and they hinge their classifications largely on characteristics of those
structures. I am convinced that a classification of the genus Reithrodontomys
based primarily on those accessory structures would be an unnatural one.
Mesolophs (ids), mesostyles (ids), and other accessory structures occur in
several phyletic branches of the genus. They are independent acquisitions
in the different branches and are not necessarily indicative of immediate
relationship.

SIZE, ALTITUDE, AND LATITUDE
ANALYSES OF FOUR SPEGIES

In many species of birds and mammals body size increases as latitude or
altitude increases. The races of small body size occur at low elevations or in
the southern part of the range of the species, and the large subspecies live
at higher latitudes and altitudes. Temperature usually is singled out as the
important environmental agent in such correlations. It tends to vary with
altitude and latitude, and there is reason for believing that in some way it
affects body size. Accordingly, the observed connection between size and
altitude or latitude is usually interpreted as a relationship of size and environ-
mental temperature. The relationship is expressed in Bergmann'’s rule which
states that among closely related warm-blooded forms body size is related to
climate; the larger forms live in colder climates. The rule applies to intra-
specific variation. Whether it extends above the specific level has not been
satisfactorily demonstrated.
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The applicability of Bergmann’s rule to Reithrodontomys is discussed
below. In any test of the rule 2 sets of basic data are needed, namely sizes of
the animals and temperatures of the animals’ environments. Perhaps the
most satisfactory data for the purpose are measures of mass or of surface
area of the body and of temperatures of the actual habitats in which the
animals live. Such indices are not available for any species of Reithro-
dontomys. In the analyses that follow altitude and latitude scales are em-
ployed in lieu of habitat temperatures. It is assumed that temperature
decreases as altitude and latitude increase. Cranial length is used as an index
of size. It is a more nearly accurate measurement than head and body length
or than any body measurement for which there are data at hand. At the
same time it provides an estimate of body size. The 2 dimensions are corre-
lated (Fig. 17), although their rate of change in growth may differ.

90
%80— cee @ ' -:no.: ’:g'.O::o . ) .
lIOJ . *6 o o o eofestes o0 e
- o e see .z“.;’:\:;:g:;...““
PO 3~ F P {10 o )
g H oo.. .}.-0?:? 0!0.:’::'3:..: L ]
'g 70— . e ® o0 .o:::-i&i‘.:?.rc 3. . o 3
O o o %% e seecn 0:00.:u=o o':‘uu. .
. oo o ofufon coeede o 5 ':-u ode oo oo
5 | aghnpeiRiess
660_ . e ® o o o o . :
5 L) L] ) ')
_J L] . L] L
50- K
| | 1 | |
b9 20 2 o2 23 24
Length of Skull

Fi6.17. The correlation of length of skull and length of head and body as observed in
specimens of Reithrodontomys megalotis.

Data on 4 species, namely fulvescens, mexicanus, sumichrasti, and mega-
lotis, were analyzed in detail. Those species have broad altitudinal and
latitudinal ranges which encompass diverse climates. Any altitudinal or
latitudinal effects on skull size should be evident in them. Moreover, the
samples of those species are generally larger and more numerous than are
the samples of the other geographically wide-spread species. Even so, the
most nearly complete set of samples leaves much to be desired. The purpose
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of the analyses is to determine whether length of skull is related to altitude
and/or latitude and, if so, to analyze the relationship.

The method of treatment of the data is similar for each species. The
procedures followed in the analysis of R. fulvescens are described below.
For each specimen the following data were recorded: relative age, length
of skull, and altitude and latitude at which the specimen was taken. Altitude
was recorded to the nearest 1000 feet and latitude was registered to the
nearest whole degree. Those are the basic data. To reduce possible effects
of age, the total usable sample was subdivided into 3 groups: (1) adults,
(2) subadults, and (3) juveniles. The juvenile group was disregarded. Group
1 yielded a sample of 183 items. Group 2 yielded a sample of 345 specimens.
Next, the items within each of those 2 groups were distributed by altitudes
and latitudes. Then mean cranial length was calculated for each (1) latitude,
(2) altitude, (3) altitude at each latitude, and (4) latitude at each altitude.
Standard errors of the mean also were determined when they were needed.

Then, to determine possible correlation of cranial length and latitude,
scatter diagrams were prepared for each altitude; in those diagrams the
cranial values were plotted against latitudes. Because altitude is controlled
in such diagrams, marked effects of latitude on skull size should be apparent.
This diagram series indicates that either there is no effect of latitude on
cranial length in fulvescens or that it is so small that it may reasonably be
disregarded in investigating the effect of altitude on cranial size. Accordingly,
the relationship of latitude to cranial length in R. fulvescens was not investi-
gated further. The range of cranial measurements is so great and the sam-
ples at each altitude level are so small that it is doubtful that correlations,
if calculated, would be reliable.

The possibility that size is related to altitude was then investigated. A
second set of scatter diagrams was prepared. The cranial measurements were
first plotted against altitude for each of the several latitudes. Secondly, an-
other diagram was made for each age group in which the cranial measure-
ments, irrespective of the latitudes they represented, were plotted against
altitudes. All of these diagrams indicate a definite relationship between size
and altitude in the samples of R. fulvescens. The nature of this relationship,
that is, whether it involves a simple or a second degree correlation, is not
clear because of the large range of skull measurements at each altitude. The
diagrams indicate that the relationship of size to altitude is quite similar in
both subadults and adults.

The mean skull length of subadults and adults at each altitude is given
in Figure 18. Shown also are the ranges of 2 standard errors each side of
the means and the grand mean skull length for each age group. The mean
skull length for the sample of 183 adults is 22.2 mm. and for the sample of
345 subadults it is 21.5 mm. If the distribution of the items about the mean
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at any altitude is normal—and there is no reason to assume that it is not—
then the means of approximately 95 per cent of all samples of the same size
will fall within the range of 2 standard errors. Because the samples of fulves-
cens are unequal in size, the standard errors indicated in Figure 18 cannot
be compared too closely. Nevertheless it seems clear that within each age
group the means for the higher altitudes, 6000-8000 feet for example, are
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T1c. 18. Graph of the relationship of cranial length to altitude above sea level in samples
of Reithrodontomys fulvescens. Latitude is disregarded. The position of the mean cranial
length for each sample is indicated by a cross bar; the vertical line marks off 2 standard
errors on each side of the mean; the number of specimens is indicated by figures above or
below that line. The means of the samples of adults are connected by a broken line and those
of subadults by a solid line. The horizontal broken line marks the position of the mean
cranial length for all adults; the horizontal solid line indicates the grand mean for subadults.

significantly larger than those for the low altitudes. Moreover, the slope of
the lines connecting the means is clearly upward. A positive relationship
of size and altitude is indicated. The diagram suggests that the rate of increase
in skull length is slight from sea level to 2000 or 3000 feet, then more rapid
at higher elevations.

It is inferred, then, that in R. fulvescens cranial length increases with
increasing altitude. The diagrams suggest that mean skull size increases on
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an average of approximately 0.2 mm. with every increase of 1000 feet in
elevation. If there is a relationship between latitude and skull length, that
relationship is not clearly evident in the data at hand.

In the analysis of R. sumichrasti the total sample of subadults of sumi-
chrasti amounts to 236 specimens; the mean cranial length is 22.1 mm. The
sample of adults totals 105 specimens with a mean skull length of 23.1 mm.
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T16. 19. The relationship of cranial length in samples of Reithrodontomys sumichrasti .
to altitude above sea level. Latitude is disregarded. For explanation of graph see Figure 18
and text.

The distributions within each age group of the mean skull lengths for the
various altitudes are shown in Figure 19. It will be noted that up to about
8000 feet both subadults and adults show a slight tendency to increase in size
and then to decrease. This might seem to suggest that environmental con-
ditions are optimum for maximum size in the species at 7500 to 8500 feet
and are less suitable at both higher and lower elevations. This may well be
true; however, the trends in size as indicated in the figures are doubtfully
significant with the present samples.

A better check of the relationships of size and altitude is provided in the
diagrams prepared for each latitude. In these, where latitude is controlled,
effects of altitude on size appear to be slight or lacking. At some latitudes
size increases with altitude while at others it decreases, and the results are
not always similar at the same latitude for subadults and adults. To judge
from the samples, any relationship of size and altitude in sumichrasti is at
best slight.

When size is plotted against latitude without regard to altitude, both sub-
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adults and adults show a tendency to increase in size as latitude increases.

This is indicated in Figure 20. The tendency is strong from latitude 14

degrees to latitude 20 or 21 degrees. It is notably similar for both subadults
and adults. When altitude is controlled the tendency is even more obvious,

especially in subadults, of which the samples are larger. Size was plotted
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F16.20. The relationship of cranial length to latitude in samples of Reithrodontomys
sumichrasti. Altitudes represented by the samples are disregarded. For explanation of

graph see Figure 18 and text.

«against latitude at 3 different altitudes, 4000, 6000, and 7000 feet. For each

of these altitude levels the line connecting the mean cranial lengths slopes
upward without exception. A linear relationship between size and latitude

in those samples of R. sumichrasti seems clearly to be indicated.

The procedure in analyzing R. mexicanus is the same as that followed for
R. fulvescens. Unfortunately, the samples are exceedingly small and they
represent few parts of the species’ range. The total sample of subadults con-
sists of 102 specimens having a mean skull length of 22.8 mm. There are 48

adults with a mean skull length of 23.3 mm.

The cranial length-altitude diagram (wherein latitude is disregarded) for
adults shows an apparently linear increase of size with altitude in the range
3000-6000 feet (Fig. 21). There is a distinct upward trend in the curves

within those altitudes. Moreover, the standard errors of the means com-

puted in this range indicate that the differences between the mean at 6000
feet and those at 3000 and at 4000 feet are statistically significant. This con-
clusion is further supported by subdiagrams of size against altitude at 9
degrees and 14 degrees latitude, the only latitudes in which samples are
large enough to consider at all. In each of them the mean line slopes upward
much as in Figure 21. The sample of adults is too small to have any statistical
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significance alone; however, the same trends are indicated which are seen in
the subadults. Both in the plots at single latitudes and in the plot of all
latitudes an upward trend in size between 3000 and 6000 feet is indicated.
The conclusions reached in the analysis of the samples of R. mexicanus
are as follows: No definite relationship of size and latitude is indicated.
There is a tendency for size to increase with altitude, at least up to the
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F16. 21. The relationship of cranial length in samples of Reithrodontomys mexicanus to
altitude above sea level. Latitudes represented by the samples are disregarded. For explana-
tion of graph see Figure 18 and text.

6000-foot level. There is a faint suggestion that it may then decrease at
higher elevations. The results are considered to be barely indicative.

In the analysis of R. megalotis the data were handled in the same way as
for the other species. In addition the subadults were analyzed with certain
specimens omitted as follows: All samples of zacatecae, amoles, and arizo-
nensis, and those of saturatus from the Sierra Madre Oriental in Nuevo Leén
and Tamaulipas. All of those are moderately small, mountain-dwelling
forms. The reason for deleting the samples was to determine whether they
significantly influenced the slopes of the size-altitude-latitude curves that
were drawn for the total sample. The total sample consists of 285 subadults
with a mean cranial length of 21.3 mm. and 136 adults with a mean skull
length of 22.0 mm.

Cursory examination of the diagrams indicates a possible correlation of
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size with both altitude and latitude. In the size-altitude diagram where
latitude is disregarded (Fig. 22) there is indicated approximately constant
or possibly slightly decreasing size from 4000 to 8000 feet, then an increase
with increasing altitude up to 10,000 feet. Both subadults and adults show
the same trend. The samples are all fairly large in this range and the differ-
ences in means are significant statistically. Subdiagrams of size plotted against
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F1c. 22. The relationship of cranial length in samples of Reithrodontomys megalotis to
altitude above sea level. Latitudes represented by the samples are disregarded. For explana-
tion of graph see Figure 18 and text.

altitude (the latitude constant in each diagram), however, do not clearly
indicate a relationship of size and altitude throughout all latitudes. In them
a clear upward trend in skull size with respect to altitude is indicated only
in the plots for latitudes 19 and 20 degrees. That trend is between 8000 and
10,000 feet for both age groups. Specimens from those latitudes alone account
for the strong upswing in the curve in Figure 22. When those specimens are
removed, the size-altitude curve becomes relatively horizontal.

When size is plotted against latitude, disregarding altitude, a unique curve
results (Fig. 23). This curve is fairly similar for both subadults and adults.
It shows an increase in cranial length from latitude 16 or 17 degrees to 20 or
21 degrees, a group of intermediate skull sizes from latitudes 23 to 26 de-
grees, and again an increase in size from 27 to 33 degrees but with much
smaller means than obtain in the 17- to 21-degree bracket. The intermediate
skull sizes all belong to the examples of the small mountain-dwelling forms
that are mentioned above. When those values are removed, the relationship
between size and latitude becomes almost exactly linear in 2 areas, namely
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in the range 17 to 21 degrees and in the range 27 to 33 degrees. In those 2
areas of the graph, size tends to increase as the latitude increases.

The following conclusions are drawn for R. megalotis: First, a possible
relationship of size to altitude is suggested for some but not for all latitudes.
The observed large size at latitudes 19 and 20 degrees appears to be connected
with the fact that the sample there comes from high altitudes (9000 and
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Fic. 23. The relationship of cranial length to latitude in samples of Reithrodontomys
megalotis. Altitudes represented by the samples are disregarded. For explanation of graph
see Figure 18 and text.

10,000 feet). The large size at altitudes 9000 and 10,000 feet, however, may
be related to the fact that the sample from that altitude comes entirely from
latitudes 19 and 20 degrees where some other size-influencing factors may
be especially effective. Secondly, a linear relationship of size and latitude is
suggested at 2 latitudinal ranges, one between 17 and 21 degrees, which
embraces the highlands of south-central México, the other between 27 and 33
degrees, which covers the arid region of northwestern México and adjoining
parts of the United States. The unusual curve in the size-latitude diagram
suggests that 2 distinctly different segments of the species are represented,
which is indeed the case (see the accounts of saturatus and zacatecae). Both
of these segments appear to be similarly affected by latitude, but some factors
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other than those associated with latitude apparently affect them so that their
mean size differs by about one millimeter, a clearly significant difference.
None of the correlations are as clear-cut as might be desired. They appear
to be obscured by important factors that were not considered in these analyses.

SUMMARY AND CONCLUSIONS

The 4 species have different altitudinal and latitudinal ranges within
which body size, as indexed by cranial length, varies appreciably. In the
analysis of R. fulvescens the available samples encompass a range of altitude
from sea level to 8000 feet and 20 degrees of latitude (13-33 degrees). Maxi-
mum size is observed in the range 7000-8000 feet and 19-20 degrees. Mini-
mum size obtains at elevations below 2000 feet. The analysis indicates that
in fulvescens size tends to increase with increasing altitude. Changes in
latitude have no demonstrable effects on size. The samples of R. sumichrasti
span 10,000 feet of altitude (4000 to nearly 14,000 feet) and 12 degrees of
latitude (9-21 degrees). Large size is seen at 8000 feet and 20 degrees. Mini-
mum size centers at 4000 feet and 14 degrees. In sumichrasti there apparently
is a tendency for size to increase with increasing altitude up to 8000 feet and
a similar tendency with respect to latitude at least within the bracket 14-21
degrees. The samples of R. mexicanus are small and few, and the results of
the analysis are inconclusive. The samples cover 9000 feet of altitude (1000
10,000 feet) and 21 degrees of latitude (0-21 degrees). There is an indication
of an increase in size with altitude up to 6000 feet; the situation above that
level is essentially unknown. Changes in latitude have no demonstrable effect
on size. The samples of R. megalotis that were analyzed represent 9000 feet
of altitude (4000-13,000 feet) and 17 degrees of latitude (16-33 degrees).
Maximum size is observed at 9000 to 10,000 feet, with 2 latitudinal peaks, one
at 20 degrees and the other at 33 degrees. The small individuals in the sam-
ples mostly come from elevations below 8000 feet and from latitudes 24 to 27
degrees. The data indicate that there is an increase in size with altitude at
least in the range 8000-10,000 feet and an increase in size with latitude in 2
separate areas.

For the purpose of these analyses it was necessary to assume that environ-
mental temperature decreases as either altitude or latitude increases. Ac-
cording to Bergmann’s hypothesis a decrease in temperature should be
accompanied by an increase in size. To accord with that hypothesis, then, it
may be presumed that size in these species of Reithrodontomys should in-
crease with increasing latitude and altitude.

There is evidence in support of the presumption that this size-temperature
rule does apply to the 4 species of Reithrodontomys, even to those species,
fulvescens, mexicanus, and sumichrasti, which range into tropical climates.
Moreover, none of the evidence definitely contradicts the presumption. That
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is to say, in none of the 8 examinations does size consistently decrease where
it should increase. In the 2 instances where absolutely no effect was indicated
there is not a linear relationship of any sort; rather, there is distinct irregu-
larity.

The fact that the correlations are not all clear-cut and similar may have
several explanations, none of which can be adequately documented. Un-
doubtedly, some of the irregularity in the correlations is attributable to the
size and number of the samples. For none of the species do the samples pro-
vide complete geographic and altitudinal coverage. On the other hand, even
if the samples were as large and complete as could be desired, their size-alti-
tude-latitude curves likely would still show marked irregularities.

Such irregularities would seem to be inherent in the type of data used.
Latitude and altitude scales are poor substitutes for temperature readings
of the habitats in which the animals live, especially in Latin America. When
those scales are used in lieu of habitat temperature, it is surprising that corre-
lations of size with altitude and latitude are evident at all. In the analyses
it was observed that the places where a relationship between size and latitude
was indicated are over relatively short spans of latitude, for example 14-21
degrees, 16-21 degrees, and 27-33 degrees, rather than over the entire lati-
tudinal range of the species. Also, there is considerable similarity at the same
latitude in the diagrams of size and altitude among the various species. An-
other point is of possible significance in explaining the irregular curves: At
a given altitude the distance required for a change of one degree of latitude
is great, about 70 miles; at a given latitude, altitude may vary through almost
the entire altitudinal range of the species in 70 miles. In that distance there
would seem to be more opportunity for other factors to disrupt a theoretical
linear relationship between size and latitude than between size and altitude.

It may be inferred from the analyses that close correlations of size with
latitude and altitude can not be expected throughout the extent and types
of terrain that are inhabited by these species. There are many factors that
may distort a theoretical linear relationship between size and altitude or
latitude. For example, it is well known that environmental conditions may
vary greatly from place to place at a given altitude or latitude, depending
upon slope exposure, topography, distance from the ocean, direction of air
currents, and many other items (Grinnell, 1908; Grinnell and Swarth, 1913).
Moreover, the microclimate experienced by the species in its habitat may
be quite different from the macroclimate of that habitat, and even within a
single small area of low relief there may be several widely dissimilar climates.
(Wolf, et al., 1949). Thus, the fact that the correlations in these analyses are
not always precise probably means that altitudes and latitudes in the region
ranged by these species are not reliable indices of temperatures. It does not
mean necessarily that size variation in these species fails to conform to the
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size-temperature rule. There is positive evidence in support of the rule and
no evidence definitely counter to it.

A few remarks regarding application of the rule to interspecific variation
in Reithrodontomys are in order. In the genus all of the species of large body
and skull size occur at high altitudes and the small species are predominantly
inhabitants of lowlands. These statements apply to each natural category,
whether it be a species group, a subgenus, or the entire genus. Thus R. creper,
the largest species of the genus, is restricted to high altitudes while R. humulis,
perhaps the smallest, occurs predominantly on low coastal plains and pied-
monts. In the subgenus Aporodon the 3 large species, creper, tenuirostris,
and rodriguezi live on lofty mountains; gracilis and darienensis, the small
species of the subgenus, are found predominantly in lowlands. Similarly, in
the subgenus Reithrodontomys the large species, chrysopsis and sumichrasti,
are high-mountain species while the small species of the subgenus, namely
humulis, montanus, and burti, occur principally in lowlands. Within species
groups, also, the highland species are larger than those of lowlands. Of the
4 species in the mexicanus group the 2 that are typically lowland kinds,
namely gracilis and darienensis, are smaller than the 2 highland species
mexicanus and brevirostris. In the megalotis group the large chrysopsis and
sumichrasti, inhabitants exclusively of highlands, contrast with the small
lowland species montanus, humulis, burti, and raviventris.

These facts might seem to indicate that the size-altitude relationship, and
inferentially the size-temperature rule, transcends the specific level in
Reithrodontomys. Although it is evident that the small species tend to in-
habit lowlands and the large species are highland forms, it is not clear that
environmental temperatures have any close connection with these tenden-
cies. Temperature probably is one of the many factors that have influenced
the distributions of the species as they are observed today. Whether it has
been paramount in sorting the species by size and altitude, concentrating
the small species in lowlands and the large species in highlands, is a moot
point. If temperature has been an important sorting agent and if in the past
it tended to vary inversely with latitude as it does at the present time, then
it must have influenced size differently for this reason: Although there is no
clear-cut latitudinal stratification of the several species of the genus accord-
ing to their body size, nevertheless the large species are restricted to low lati-
tudes and most of the small species are confined to the northern part of the
range of the genus. The reverse would be expected under the size-tempera-
ture rule. The large species should cluster in the north and the small ones in
the south. In view of these circumstances it seems doubtful that the size-
temperature rule extends to intraspecific variation in Reithrodontomys. The
available evidence either for or against it is inconclusive.
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EVOLUTION IN THE GENUS
PALEONTOLOGY

The data accumulated in the present study indicate that the species of
Reithrodontomys quite properly constitute a unit that excludes all other
known species. I know of no other species that could be grouped with the
present species without expanding the scope of the genus to unreasonable
limits, and I am satisfied that all of the species of the genus belong together,
although some are highly dissimilar. R. creper and R. humulis, for example,
are sufficiently distinct that standing alone they could well be treated as
different genera. They are extremes, however. They stand at opposite ends
of the series of species in which there are essentially all stages of morphological
intermediacy. There is adequate basis for believing, and no good reason for
disbelieving, that the genus Reithrodontomys is a natural group derived
with modification from a single common parent form.

The fossil record of harvest mice is so scanty as to be of practically no help
in an assessment of the interrelationships and phyletic history of the species
of the genus. Remains of harvest mice have been recovered from Quaternary
cave deposits in Nuevo Ledn (Cushing, 1945). I have examined those remains
and I find no evidence in them that the species they represent is dissimilar
to the species R. megalotis which inhabits the region of the cave today. I
strongly suspect that the cave specimens of Reithrodontomys are of Recent
age (see the accounts of R. m. saturatus).

The Recent species humulis is known as a fossil. It is recorded from Pleisto-
cene deposits in Florida (Simpson, 1930). Two fossil species have been de-
scribed. These are R. simplicidens Brown (1908) from the Conard Fissure of
Arkansas and R. pratincola Hibbard (1941) from deposits in Kansas, both
attributed to Pleistocene time. These species have the simple dental pattern
of the subgenus Reithrodontomys. Apparently they were fairly similar to
species that inhabit the same regions today. These are the sub-Recent records
of Reithrodontomys to my knowledge. They provide few facts to support
the data derived from contemporary species. They indicate that there were
harvest mice in Pleistocene time in the southern United States which are
not greatly dissimilar to modern inhabitants of the same region.

THE DISTRIBUTION OF SPECIALIZATIONS

The species of the genus are all derivable from one archetypal form. That
hypothetical form is small and short tailed. Its skull is short and broad and
its molar teeth are simple in pattern. It inhabits semiarid grasslands. Con-
ceivably, such a form was the basic ancestor of Reithrodontomys, but
whether or not it was is beside the point at the moment. The point to be
made here is that the morphological and ecological traits of the form are
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such that the characteristics of the modern species can be derived from it.
It is a basic morphotype. Deviations from that morphotype are here consid-
ered specializations when they involve an increase in size or complexity or
when they seem to restrict a form to a particular habitat. I interpret the
characters listed below as specializations in the genus. Most of them involve
the teeth, the zygomasseteric structures, and parts of the body that seem to
point toward scansorial or arboreal habits. The characters follow: Large
body, feet, ears, and skull; long tail and toes; large brain case; long rostrum;
weak zygomatic arches; narrow, unkeeled zygomatic plate; narrow pterygoid
fossae and a proportionately broad mesopterygoid fossa; and a narrow shal-
low fossa on lingual surface of angular process of dentary. Small internal
pterygoid and large temporal muscles (see Rinker and Hooper, 1950). Com-
plex enamel pattern of the molar teeth as evidenced by the presence of:
long mesolophs (ids) on all molars, each extending to the labial border of the
tooth and there fused with a mesostyle (id); enterolophs and styles; distinct
anterior and posterior cingula; divided anterocone (id); and internal enamel
folds. Scansorial or arboreal (as contrasted to terrestrial) habits. A narrow
ecologic or geographic range, suggesting narrow environmental tolerances.

On the basis of these characters the species of the genus may be arranged
in order of increasing specializations or of increasing dissimilarity to the
generalized morphotype. The species of the subgenus Reithrodontomys are
generalized in contrast to those of Aporodon. As in other polytypic genera,
however, there are varying degrees of specialization within each subgenus,
species group, and polytypic species. A list of the species of the subgenus
Reithrodontomys arranged approximately in order of increasing specializa-
tion follows: humulis, burti, montanus, megalotis, raviventris, fulvescens,
sumichrasti, chrysopsis, and hirsutus. The fossil species, simplicidens and
pratincola, apparently fit somewhere near montanus and megalotis. The
species of Aporodon in order of increasing specialization are as follows:
gractlis, darienensis, mexicanus, brevirostris, microdon, tenuirostris, rodri-
guezi, and creper.

There is geographic order in the distribution of the specialized and gen-
eralized traits. The generalized species concentrate in the northern part of
the range of the genus and specialized species in the southern part of that
range. All of the northern species are generalized in comparison with the
southern species. Considering the entire genus it seems clear that there is
generally progressive increase in specialization with decreasing latitude. -

The most specialized forms of the genus or of either subgenus are not
found farthest south, however. Rather, they are concentrated in 2 regions,
each situated short of the southern limits of the genus. These regions may
be termed the major specialization centers for Reithrodontomys.
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The mountainous highlands of central México constitute the principal
specialization center for the subgenus Reithrodontomys. All of the highly
specialized species of the subgenus occur there and all other species that
range into the region tend to be more specialized there than elsewhere.
Southward and northward from that region the species, and subspecies as
well, are progressively more generalized. Thus, in the fulvescens group, the
specialized R. hirsutus is restricted to the mountains of central México,
while the generalized R. fulvescens ranges to the north and south of the
central highlands (Map 5). Moreover, least specialization in fulvescens occurs
farthest from the central highlands. Its central populations, known by the
names toltecus, griseoflavus, difficilis, and nelsont, tend to be more specialized
than those to the north and south. Similar trends are observed in the other
species of the subgenus. The most specialized species of all, namely R. chrys-
opsis, is confined to the mountains of central México. The species ranked
second to chrysopsis in specialization, namely R. sumichrasti, is more special-
ized in central México than elsewhere in its range; in a scale of specialization
I rank the races sumichrasti and nerterus above the extreme southern sub-
species vulcanius and australis. Another point regarding R. sumichrasti is
pertinent here. Of all species of the subgenus it ranges farthest south. Per-
haps significantly, it stands in strong contrast to the generalized species that
are confined to the north. R. megalotis is another species of the subgenus that
inhabits the central highlands. Its specialized subspecies, alticola and espe-
cially saturatus, are confined to these highlands. Its generalized races, for
example dychei and caryi, are found far to the north, in the United States.
Finally, all of the generalized species of the subgenus, namely humulis, mon-
tanus, and burti, live far to the north of the region of specialization of the
subgenus. None ranges into the mountainous highlands of central México.

In Aporodon specialization centers in the highlands of Central America,
specifically in the mountains of Costa Rica and western Panamd. The high-
lands of Central America are the home of the highly specialized tenuirostris
group, creper and rodriguezi being confined to Costa Rica and Panama and
tenuirostris and microdon occurring in Guatemala and southern México.
The latter 2 species are slightly less specialized than creper and rodriguezi.
The species microdon, which ranges farthest from the center of specialization,
is, significantly, the least specialized of the 4 in the tenuirostris group. Next
in order of decreasing specialization in Aporodon are the species of the
mexicanus group. Of those brevirostris and mexicanus top the list. The
former is restricted to Costa Rica, insofar as is known. The latter ranges
southward to Ecuador and northward to northeastern México. In the high-
lands of Costa Rica it, too, is specialized, as evidenced in its race cherriei.
The comparatively generalized species of Aporodon inhabit the lowlands of
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Central America. R. darienensis is known only from lands of low elevation
in eastern Panamd. R. gracilis inhabits the lowlands of southern México and
Central America south to northwestern Costa Rica. Thus, in Aporodon the
specialized traits cluster in the highlands of Central America, and they are
concentrated slightly more in the mountain masses of Costa Rica and Panama
than in those of Chiapas, Guatemala, and Honduras.

In Reithrodontomys, then, there are 2 major centers of specialization, each
situated in the southern part of the range of its subgenus and each charac-
terized by specialized forms, whether those forms be taken as representatives
of the genus as a whole, of species groups, or even of species. They are the
areas in which specialized characters are concentrated. There are other areas
of specialization but all are much less important. They pertain to few forms
and lesser degrees of specialization.

DIFFERENTIATION AREAS

These major specialization centers also are the principal areas of differen-
tiation for Reithrodontomys. In these 2 centers—the southern end of the
Mexican Plateau and the mountains of Central America—are found the
greatest number of species and the greatest amount of differentiation of
polytypic species. Of the 17 Recent species of Reithrodontomys 7 occur on
the southern fringe of the Mexican Plateau, the major differentiation center
for the subgenus Reithrodontomys. The 7 species constitute 55 per cent of
the species of that subgenus and 25 per cent of the species of Aporodon.
Sixty per cent (10 of 17) of the species in the genus occur in the Central
American region of differentiation. These include all of the species of 4poro-
don and 22 per cent (2 of 9) of the species of the subgenus Reithrodontomys.
In no other areas are there as many species represented. Elsewhere in the
range of the genus the usual number of species per area is one or 2. More-
over, as indicated above, the number of species of each subgenus increases
with progression toward the centers of differentiation. Progressing south-
ward on a line from the northern limits of the genus, the number of species
of the subgenus Reithrodontomys increases to a maximum (55 per cent) on
the southern part of the Mexican Plateau. Then toward the south, while
the number in that subgenus decreases, the number in Aporodon increases
to a maximum in southern Central America. Thus, in Guatemala and Hon-
duras there occurs 22 per cent (2 of 9) of the species of Reithrodontomys and
50 per cent (4 of 8) of Aporodon. In Costa Rica and Panamd there is 11 per
cent (1 of 9) of the species of Reithrodontomys and 75 per cent (6 of 8 species)
of Aporodon. Farther southward Reithrodontomys drops out and one species
of Aporodon extends on to Ecuador.

There is a high degree of subspeciation in these major differentiation
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centers (see distribution maps). Each polytypic species that occurs in one or
both of the areas is differentiated there into one or more subspecies. Those
subspecies (of generalized species of each subgenus, in particular) are strongly
marked morphologically. The impressive subspeciation observed in the spe-
cies mexicanus, gracilis, fulvescens, and megalotis is an example in point.
The differences between R. fulvescens toltecus and R. f. nelsoni, between R.
megalotis megalotis and R. m. saturatus, and between R. mexicanus cherriei
and R. m. potrerograndei are of the same sort and fully as great as those which
characterize undoubted species. Each of the above pairs still appears to have
reproductive continuity. If that continuity is broken, there are produced 6
well-differentiated species. The amount of distinctness of the subspecies and
the number of them in the differentiation areas strongly suggest that those
are active differentiation areas at the present time. Subspeciation and, infer-
entially, speciation appear to be proceeding rapidly there.

The generalized species rather than those highly specialized are providing
the materials for the evolution of new species. It is in the wide-spread and
moderately generalized species of each subgenus that the large amount of
subspeciation and the impressive differences between subspecies occur. The
highly specialized species tend to be monotypic. When they are polytypic
their subspecies are weakly differentiated. Each highly specialized species
has a small geographic range situated near the primary centers of specializa-
tion and differentiation. Each appears to have a narrow ecological range.
The species in mind are: creper, rodriguezi, tenuirostris, microdon, chrys-
opsis, and hirsutus. All but hirsutus appear to be scansorial or even arboreal
in habit. Under the present conditions of their environments they appear to
be evolutionally static in comparison with more generalized species. The
generalized species of each subgenus, namely gracilis and mexicanus in
Aporodon, and humulis, montanus, megalotis, and fulvescens in Reithro-
dontomys, are polytypic. They range widely in different environments, and
their differentiation to subspecies probably is related to those 2 facts. The
morphological characters of their subspecies probably are largely responses
to the different environments in which the species occur. In general, the
amount of morphological difference between 2 subspecies of any one of these
species seems roughly proportional to the degree of dissimilarity of the en-
vironments inhabited by the subspecies.

ESTIMATE OF PHYLETIC DEVELOPMENT IN THE GENUS

In the absence of an adequate fossil record of harvest mice, one can only
speculate on their phyletic history. Following is an estimate of the interre-
lationships and phyletic history of the species based exclusively on observa-
tions of Recent species. I consider that specializations tend to be modern
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traits acquired with modification from a more primitive and generalized
ancestor. This view accords with the fossil evidence of evolution in rodents
in general (Wood, 1947). It is not entirely in harmony with the opinion of
Hinton (1926) or Ellerman (1941), who contend that complexity in pattern of
the molariform teeth, as observed in Oryzomys for example, is primitive.
Past events in the history of the genus are inferred from current distribu-
tions and morphologies. Because those are products of past events they
should give clues to some of the geographic and morphologic courses fol-
lowed in the evolution of the species. The 2 sets of facts, distributional and
morphologic, accord excellently in support of the scheme that is set forth
below.

If it be assumed that the region of origin and center of dispersal of a
group of animals is characterized by (1) the greatest number of species,
(2) the greatest number of specialized species, (3) a strong tendency toward
specialization in comparatively generalized species, and (4) strong differ-
entiation among subspecies, then the southern part of the Mexican Plateau
and the mountains of Central America are the regions of origin and centers
of dispersal for the subgenera of Reithrodontomys. The southern part of the
Mexican Plateau is the area of origin and center of dispersal of the sub-
genus Reithrodontomys and the highlands of Central America constitute
the counterpart for Aporodon, the other principal phyletic line of the genus.
Other areas are of less importance. They mark lesser levels of differentiation,
specialization, and abundance of species, and they probably date from later
periods in the history of the genus.

The interrelationships of the species, as I see them, are outlined schemati-
cally in Plate I. The present-day species are indicated on the uppermost
level. That is the factual level. From it the remainder of the scheme is inferred.
Emphasis is placed on the relative amount of space, particularly in a gen-
erally north-south direction, that may have been covered by the forms at
various time levels. The lengths of the horizontal bars are intended as rough
estimates of the relative positions and geographical extents of the various
forms. Exception is made of the extent of range of modern forms, for which
see Map 12. The center of Plate I, marked by the gap between the Reithro-
dontomys and Aporodon blocks, is intended to approximate the Isthmus of
Tehuantepec in southern México. The gap between the Guatemalan and
Costa Rican segments approximates the Nicaraguan lowlands. To give atten-
tion to geographic distribution in this phyletic scheme seems important.
The facts of distribution of the modern species and of their specialized and
generalized traits strongly suggest that geographic differentiation has played
a major role in the evolution of each modern species. Much of the differ-
entiation that led to the formation of the phyletic lines apparently took
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place in a north-south direction. The isolating of segments of polytypic
species, followed by further differentiation and enlargement of the ranges
of those independent segments, appears to have been a standard sequence
of events in the history of Reithrodontomys. Such a sequence repeated again
and again, with a series of consequent migrations and countermigrations
of the evolving stocks, will account for the diversity and geographic position
of the species as they are seen today.

The primitive ancestral stock of Reithrodontomys is thought to have been
most like humulis or montanus of present-day species. From the northern
part of the range of the ancestral polytypic form, it is postulated, evolved the
Reithrodontomys segment. From the southern part evolved the Aporodon
segment. The 2 segments probably have remained geographically isolated
for much of their subsequent evolution, Aporodon developing in Central
America and Reithrodontomys evolving largely in México. The focal point
in differentiation and geographic distribution of those subgenera is clearly
Central America for Aporodon and México, particularly the southern part
of the Mesa Central, for Reithrodontomys. The initial isolation of those 2
segments may well have been effected by the Tehuantepecan water gap, which
existed in late Miocene or Pliocene time (Schuchert, 1935) and which is esti-
mated to have closed in middle Pliocene time (Schuchert, ibid.) or earlier
(Olson and McGrew, 1941). The fact that the level of differentiation involved
in Reithrodontomys is no higher than subgeneric suggests, however, that
the initial separation of the Aporodon and Reithrodontomys stocks may
have taken place later than the middle Pliocene period. The place of initial
separation seems logical enough. The time seems early. Types of barriers
other than aquatic may have isolated the stocks in, say, late Pliocene or-
Pleistocene time. For example, as suggested by Berry (1918), a blanket of
tropical rain forest across the Isthmus could have effectively prohibited the
exchange of forms that cannot tolerate rain forest conditions. No known
species of Reithrodontomys inhabits true rain forest.

Subsequently, the primitive Adporodon and Reithrodontomys stocks were
each divided latitudinally into 2 or more secondary parts. Other similar
divisions followed later. A southern secondary segment of the primary
Aporodon stock gave rise to the tenuirostris group of species. As I visualize
it, much of the evolutionary history of that group took place in southern
Central America, possibly in the nuclear land masses of Costa Rica. Fairly
late in the history of this southern segment, barriers that limited its spread
toward the north were temporarily lifted and the stock of the tenuirostris
group spread northward to Honduras and Guatemala. From this northern
stock evolved tenuirostris and microdon, while creper and rodriguezi are the
modern derivatives of the residual Costa Rican segment. The occurrence of
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Mar 12. Distribution of the Recent species of Reithrodontomys: (a) raviventris, (b) mega-
lotis, (c) burti, (d) montanus, (¢) humulis, (f) chrysopsis, (g) sumichrasti, (h) fulvescens,
(§) hirsutus, (j) mexicanus, (k) brevirostris, (I) gracilis, (m) darienensis, (n) tenuirostris,
(o) creper, (p) microdon, (q) rodriguezi.



HARVEST MICE OF LATIN AMERICA 203

colonies of microdon on the Mexican highlands probably is evidence of one
of the latest movements of the tenuirostris group. The northern populations
of microdon are but slightly differentiated from those in Guatemala, which
suggests that their present separation is a comparatively recent event. It
seems likely that microdon spread northward into México at about the same
time that mexicanus migrated northward from Guatemala. This may have
occurred in some period in Pleistocene time when conditions were suitable
for the spread of those species.

The northern segment of the primitive Aporodon stock gave rise to the
mexicanus group. Of modern species R. gracilis is estimated as structurally
nearest that primitive stock. This segment centers and probably evolved in
Guatemala and adjoining parts of México and Central America. The 3
species of the mexicanus group are only moderately differentiated from one
another. In essence R. mexicanus is a larger, somewhat more specialized
counterpart of gracilis that is adapted to moister and cooler environments.
R. gracilis, now found in lowlands, may well have been there originally. If
so, its habitat should have been enlarged as a result of epeirogenic movements
in Pleistocene time (Schuchert, 1935: 319), which probably increased rather
than diminished the extent of aridity in northern Central America. R. darien-
ensis is a late minor offshoot from mexicanus or gracilis, probably the latter.
Similarly, brevirostris is a late derivative from mexicanus-like stock. R. mexi-
canus appears to be a late immigrant to central México on the one hand and
to South America on the other. Pleistocene time, with its fluctuations in
climate and correlative movements of floral and faunal elements, would
seem adequate to account for the amount of differentiation that has taken
place in the species in México and South America. The populations in eastern
México (R. m. mexicanus) are but slightly differentiated from those of the
Sierra Cuchumatanes of western Guatemala (R. m. howelli). Similarly those
of Colombia (R. m. milleri) are morphologically close to the populations of
Panamad (R. m. garichenss).

The Reithrodontomys subgeneric stock likewise became divided into
northern and southern segments, as did that of Aporodon. In addition, in
northern México and the United States where the available land area was
longitudinally broad, division occurred on an east-west basis. From the
northern part of the range of the primitive Reithrodontomys (subgenus)
stock came humulis, montanus, and burti. It is postulated that these species
retain many characteristics of that ancestral stock. R. humulis is well differ-
entiated from montanus. The 2 probably were early segregated. The eastern-
most segment, hurmulis, likely has inhabited the southeastern states since the
time (late Pliocene is a guess) when the original stock entered that region.
Present occurrence of the species to the west of the Mississippi River in
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coastal Louisiana and Texas is thought to be a comparatively recent event,
to judge from the amount of difference between merriami, the trans-Missis-
sippi race, and humulis of the southeastern states (see Hooper, 1943). The
western segment, inhabiting the Great Plains, became montanus. Although
there may have been repeated fluctuations in its range, it probably has in-
habited those plains for as long a time as humulis has been a resident of the
southeastern states. R. burti is related to R. montanus, but there are dental
characters which connect it directly with humulis and suggest that it may be
a relict closely similar to the Reithrodontomys primitive stock.

From the northwestern part of the range of the primitive stock of the sub-
genus came megalotis. Isolation afforded by the Rocky Mountains and
inhospitable terrain on the Central Plateau of northern México could ac-
count for the specific segregation of megalotis from the eastern montanus-
humulis stock. If megalotis originally was excluded from the region east of the
Rocky Mountains, its presence on the Great Plains probably is a recent event,
possibly dating from an interglacial period in Pleistocene time. The present
plains race, dychet, is fairly distinct from megalotis and from other western
subspecies.

Other evidences of recent movements and countermovements of megalotis
stock are afforded elsewhere in the range of the species. At the present time
all contiguous populations of the species megalotis do not appear to be
completely interfertile. In west-central México, for example, the popula-
tions of saturatus and zacatecae appear to intermingle but to maintain their
identities. Any genetic continuity between the 2 forms must be in a geograph-
ically roundabout way through the race megalotis. The present geographic
and morphologic relationships of the 2 forms suggest that formerly they
were separated geographically and only recently have their ranges come
together. R. raviventris is an offshoot of R. megalotis that has become adapted
to conditions in salt marshes around San Francisco Bay, California. There is
some evidence that it evolved entirely in Recent time (Hooper, 1944: 70).

The southern segment of the Reithrodontomys (subgenus) primitive stock
gave rise to chrysopsis and sumichrasti. One of the highly specialized species
in the subgenus, R. chrysopsis, probably has long been a resident of the
southern part of the Mexican tableland. Its nearest relatives are sumichrasti
and megalotis, but it is well differentiated from both. Its present discontinu-
ous distribution indicates that it, like R. microdon, formerly occurred over
a larger part of the southern tableland than it now does. Increasing aridity
in Recent time probably has had to do with contraction of the range of the
species and of its associated fir forests to their present insular states. The
activities of man with his axe and plow have accelerated the process. R. sumi-
chrasti also is a specialized species which probably evolved from the primi-
tive southern stock of the subgenus. It and chrysopsis are clearly more similar
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to megalotis than to montanus and the other northern derivatives. R. sumi-
chrasti, however, more nearly qualifies as a subtropical species than do all of
these. In view of its characteristics, I consider it to have evolved as a species
in the southern part of the Mexican Plateau. Its spread into Central America
probably is a recent event contemporaneous with, or not much earlier than,
the extension of R. mexicanus northward into eastern México. The races of
sumichrasti in Central America are “weak” as regards amount of differentia-
tion. This may indicate comparatively recent genetic continuity of all popu-
lations of sumichrasti in Central America. Differentiation to the east and
west of the Isthmus of Tehuantepec is stronger. The differences between
dorsalis, south of the Isthmus of Tehuantepec, and luteolus and nerterus to
the north of that present lowland barrier are more pronounced. Other influ-
ences disregarded, this fact suggests that the Central American and Mexican
segments of sumichrasti may have been separated longer than any 2 of the
Central American races.

The fulvescens group of species stands apart from the other species of the
subgenus Reithrodontomys. Some characters of the group approach charac-
ters of mexicanus and gracilis in Aporodon. This is particularly true of
R. hirsutus, in which the structure of the zygomatic arches and the pterygoid
region of the skull agree with comparable structures in mexicanus. Other
features of the skull and skin, however, appear to relate it to the less special-
ized fulvescens; fulvescens on the whole is more similar to undoubted species
of Reithrodontomys than to species of Aporodon. Accordingly, the fulvescens
group is here considered a separate derivative of the primitive generic stock
which gave rise to Aporodon and to the remainder of Reithrodontomys. This
early segregation seems necessary to accord with the unique characters of
the group.

The present range of the fulvescens group occupies an intermediate posi-
tion between Aporodon and Reithrodontomys, just as the characters of the
group are also somewhat between the 2 subgenera. The focal point in differ-
entiation in the group lies in central México, in the latitude of Jalisco,
Michoacdn, and México. R. hirsutus is considered to have evolved from
fulvescens-like stock. The number and kind of characters that distinguish
the 2 species suggest that they diverged fairly early, about the time, say, that
the megalotis stock was segregated from the basic humulis-montanus stock.
The occurrence of fulvescens in Central America may be a late event in the
history of the species, if the amount of differentiation of the southern sub-
species is indicative of lapse of time. The populations of the species in
Chiapas, Guatemala, El Salvador, and Honduras are morphologically similar;
they are all treated under one subspecific name, chiapensis. Chiapensis is
moderately distinct from amoenus and mustelinus, the neighboring races in
Oaxaca.
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In summary, it is postulated that the phyletic branches of Reithrodontomys
developed from geographic segments of polytypic species. The interposition
of barriers facilitated the processes of subspeciation and subsequent specia-
tion of the ancestral forms. The early development of the group took place
in México and Central America, where much of the speciation that figured
in the history of the modern species took place in a generally north-south
direction. Later, secondary divisions occurred on an east-west basis in north-
ern México and the United States. There were successive movements and
countermovements of the evolving species, probably in response to changing
climates. These migrations are necessary to account for the diverse geographic
overlapping of species, closely and distantly related, that is seen today. In
addition to those tidal movements, there seems to have been a general lati-
tudinal shift of the generalized or primitive forms with respect to the assumed
primary regions of origin and centers of dispersal. Primitiveness of the forms
increases as the distance from those primary areas increases. All species con-
sidered, the generalized ones are found in the northern part of the range of
the genus and the specialized species occur in the southern part. In the pri-
mary regions of differentiation the specialized species now appear to be
evolutionally static while the more generalized species found there are
actively evolving.
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Number
Species and Locality of Total Tail Hind Ear, from
Specimens | Length [ Vertebrae Foot Notch
burti. ... 20 128 58 16 16
Costa Rica, Sonora. ............ 116-136 52-66 16-17 14-17
montanus
MOMEANUS . « « o ve e e eeaeneenn 6 120 55 16 14
Western Texas and New Mexico. . 114-130 48-63 15-17 13-16
megalotis
megalotis.. . ................... 15 133 68 17 14
Western Texas................. 120-152 61-78 16-18 12-15
SABUPARUS. ... o 13 150 79 18 15
Las Vigas, Veracruz............ 130-170 65-96 18-20 13-16
alticolus....................... 11 144 73 17 14
Southern Oaxaca............... 135-154 64-83 15-18 13-15
20catecae. . .. ........iiieia.. 7 147 80 19 . e
Valparaiso Mts., Zacatecas.. ... . 136-157 72-87 18-20 e
amoles. ............. ... 3 146 80 16 14
Amoles, Querétaro............. 137-154 76-83 16-17 14-14
sumichrasti
sumichrasti.................... 20 166 96 18 15
Teziutldn, Puebla. ........... - 147-190 82-107 17-20 14-18
NETPEPUS. . o oo e e e e eennn 37 184 105 20 17
El Nevado de Colima, Jalisco. ... 169-206 95-123 19-22 16-18
luteolus. . ..................... 7 176 101 20 R
Juquila, Oaxzaca................ 158-190 91-112 20-21 A
dorsalis....................... 43 159 85 19 14
Southeastern Chiapas........... 143-176 75-96 17-20 13-16
MOBESIUS . .. oo e 46 161 88 19 14
Los Esesmiles, El Salvador.. . ... 148-176 81-98 18-20 13-15
australis. ..................... 9 170 86 19 e
Volcén de Irazfi, Costa Rica..... 159-179 80-92 18-20 e
VULCANTUS . . .. 18 165 90 19 14
Volcin de Chiriqui, Panami..... 157-173 82-97 17-20 12-15
chrysopsis
Chrysopsts. ....ovv e ann.. 22 181 98 21 18
Distrito Federal............... 170-192 89-108 20-21 17-19
PErOLENnSIS. . .. 2 178 104 19.5 17
Cofre de Perote, Veracruz. ... ... 176-180 | 102-106 19-20 17
fulvescens
Sulvescens. . ................... 6 165 92 19 15
Central Sonora. ............... 153-179 81-104 18-21 15-15
COMUS. ..o v e vt e eenne 8 160 89 19 15
Central Chihuahua............. 150-173 82-96 18-20 14-16
griseoflavus. .. ... ... ... .. 44 166 93 19 15
Ameca, Jalisco................. 148-185 81-105 18-21 14-17
toltecus........coooviii ... 5 180 102 21 15
Distrito Federal............... 166-189 94-105 20-22 14-15
QUIANITUS . . . o 20 159 88 20 15
Baton Rouge, Louisiana. . ...... 138-173 76-99 17-21 13-16
intermedius. .. .. .. .. B 8 153 81 19 13
Southern Texas................ 145-161 73-90 18-21 13-13




208

EMMET T. HOOPER

TABLE VI (Cont.)

Number
Species and Locality of Total Tail Hind Ear, from
Specimens | Length | Vertebrae Foot Notch
tropicalis............couin.n. 8 158 86 18 13
Southeastern Veracruz.......... 152-171 83-90 16-20 13-14
difficilis.. .......cociiiiii... 22 166 97 18 14
Huauchinango, Puebla.......... 154-177 90-105 17-20 13-16
BEMULS . o oe e e e ie e 7 163 94 20 15
Southwestern Sinaloa........... 145-177 82-102 20-21 14-16
NELSOMT. ... .o 32 153 85 19 14
Resolana, Jalisco............... 134-175 72-96 18-20 14-16
musteltnus. ......... ... . ... 16 167 97 19 13
Chilpancingo, Guerrero......... 150-185 91-106 17-20 11-16
infernatis. . ... 5 161 94 18 15
Teotitldn, Oaxaca.............. 159-165 92-96 17-20 13-16
helvolus. . ..................... 9 184 107 20 R
Oaxaca, 02xaca..........ovune. 172-200 97-116 19-21
QIMOENUS . . o v v e e veenenns 1 148 81 18.5
Reforma, Oaxaca..............
Chiapensis.. .......cccvueun.n. 7 169 96 20 15
Central Chiapas............... 163-183 92-101 19-20 15-15
BUPSUBUS ... oot it i 12 189 108 21 17
Santa Isabel, Nayarit........... 175-202 | 100-115 20-22 16-17
gracilis
gracilis. . ... ... e 3 182 107 19 14
Yucatan Peninsula............. 175-191 104-113 18-20 e
anthonyi. ..................... 1 175 98 20 e
Sacapulas, Guatemala. .. e e e .
pacificus. ............ ... .. ... 9 165 87 17 e
Ciprés, Guatemala............. 152-175 75-101 15-18 e
harrisi... ... ... i, 1 162 92 18 14
Santa Maria, Costa Rica........ e e e ..
darienensis. ... ...oouuuininenn... 6 172 107 18 14
Cana, Panam4................. 167-177 | 100-112 17-19 14-15
mexicanus
MEXICANUS. oo . v e et eeenn 8 181 107 19 15
Puebla and Veracruz........... 167-190 | 101-114 18-20 15-16
SCANSOT. . . vvivvennnnnn P 180 105 19 15
Western Chiapas............... 6 174-195 | 100-105 18-21 15-16
howells. ....................... 6 179 107 19* 13
Prusia, Chiapas................ 168-191 | 101-115 18-19 12-15
OFTMUS . o oo ve e eeie e 6 181 108 19 15
Chilata, El Salvador............ 175-187 | 100-126 18-21 15-15
0COLEPEQUENSTS. ... .. v vve e annn 5 169 97 19* e
Monte Verde, Honduras. ....... 164-185 92-105 18-19 cee
lucifrons. ..................... 15 177 106 19* 15
Central Honduras.............. 160-193 100-115 17-20 15-16
cherriei. . ..................... 24 187 106 19* 15
Central Costa Rica............. 164-203 93-120 18-21 14-16
potrerograndes. ................. 3 183 110 18* 13
Cafias Gordas, Costa Rica. . .... 180-188 | 107-114 18-18 13-13
garichensis. . ......... .. ... ..., 4 196 118 20 16
Bé6quete, Panaméa. ............. 190-200 | 110-120 20-20 15-18
millers. .. ... ... . 7 179 106 19 e
Munchique, Colombia.......... 172-190 | 101-112 18-20
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Number
Species and Locality of Total Tail Hind Ear, from
Specimens | Length | Vertebrae Foot Notch
CPEMICUS . o v v e veee e 6 182 109 19 17
Pimanpiro, Ecuador............ 175-188 | 101-115 19-20 17-18
soderstrome. . .. ... .ol 1 185 105 20 14.5
Quito, Ecuador................
brevirostris. .. ......... ... ... .. 4 195 111 18 14
Central Costa Rica............. 182-203 | 106-113 17-20 e
microdon
wagneri. . 2 171 102 19 17*
Cerro San Andrés, Michoacén . 169-173 | 101-103 19-19 16.5-17.5
albilabris. . R 1 187 117 20 e
Cerro San Fellpe Oaxaca. ...... e e e R
microdon. . ............... ... 2 183 113 21 14*
Todos Santos, Guatemala. .. . ... 180-185 | 112-113 21-21 ..
tenutrostris. . .. ... i 3 211 123 23 16*
Volcén de Tajumulco, Guatemala, 200-231 | 120-129 23-23 15-17
rOAYIGUEZL. o e 2 199 119 21 15
Volcén de Irazd, Costa Rica..... 193-204 | 116-121 20-21 14-15
(2271 31 223 133 24 16
Volc4n de Chiriqui, Panami..... 208-238 | 119-145 22-25 13-17

*Measurements of dry skin.




TABLE VII
CRANIAL MEASUREMENTS OF Reithrodontomys

Species, Breadth | Breadth
Locality, Length Zygo- Breadth Depth Inter- | Breadth | Length | Length | Length | Length of of
and of matic of of orbital of of of of of Zygo- Mesop-
Number of Skull Breadth Brain Cranium | Breadth | Rostrum | Rostrum | Palate Molar | Incisive | matic | terygoid
Specimens Case Row Foramen | Plate Fossa
burti 20.2 10.3 9.4 7.6 3.0 3.7 71 3.6 3.5 44 2.0 0.8
Costa Rica, 19.5-21.3 9.8-11.1 8.9-10.0 7.2-8.1 28-34 | 34-38| 6.7-7.7| 34-3.8 | 34-3.8| 4.1-49| 18231 0.5-09
Sonora, 20
montanus
montanus 19.6 10.1 9.0 7.5 2.8 3.7 6.6 3.6 3.3 4.0 2.0 0.7
Western Texas 19.1-20.1 9.9-10.4 8.6-9.2 7.2-1.7 27-3.0.| 3.5-39 | 6.2-69 | 34-39| 32-35| 3941)| 18-22| 04-09
and New Mexico, 6
megalotis
megalotis 20.5 10.4 9.9 7.8 3.0 3.7 7.1 3.4 3.3 4.3 1.9 0.9
Western Texas, 15 19.6-21.2 | 10.0-11.0 9.5-10.3 7.3-8.3 29-32 | 3.640| 6.5-7.5| 3.2-3.7| 3.2-3.5| 4.1-48 | 1821 | 0.8-1.1
saturatus 21.5 10.8 10.2 8.3 3.1 3.8 7.6 3.3 34 4.8 2.0 1.0
Las Vigas, 20.4-229 | 10.3-11.4 9.7-10.7 8.1-8.6 3.0-33| 3.7-40| 7.0-83| 3.1-3.6| 3.2-3.6| 4451 | 19-22| 0.8-1.2
Veracruz, 15
alticolus 21.3 10.5 9.7 8.1 3.0 3.8 7.5 3.3 3.3 4.7 2.0 1.0
Southern 20.0-22.5 | 10.1-10.8 9.0-10.1 7.7-8.9 28-32| 3541 | 7.0-82| 29-35| 3.0-34| 4349 | 1821| 07-1.1
Oaxaca, 11
zacatecae 20.3 10.4 9.8 7.7 2.9 3.7 7.1 3.1 3.2 44 1.8 0.9
Valparaiso Mts. 20.0-20.6 | 10.1-10.7 9.7-10.0 7.6-79 27-3.1 | 3.5-38 | 69-7.5| 3.0-3.3 | 3.1-35| 4247 | 1.7-1.8| 0.8-1.0
Zacatecas, 7
amoles 20.2 10.0 9.5 7.7 3.0 3.7 7.0 3.2 3.0 43 1.7 1.1
Amoles, Querétaro, 3 19.9-20.5 9.6-10.3 9496 | ..... 29-31 | 35-39| 66-74 | 3.1-3.3| 29-32 | 4245 | 1.6-1.8| 1.0-1.1
sumichrasti
sumichrasti 22.7 114 10.7 8.7 3.2 3.9 8.1 3.6 3.6 49 2.0 1.2
Teziutldn, 22.1-239 | 11.1-12.0 | 10.4-11.2 8.3-89 3.1-3.3| 3.84.1 | 7.7-8.7| 3.5-39 | 34-3.7| 46-5.2 | 1.7-22 | 1.1-15

Puebla, 20
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TABLE VII (Cont.)

Species, Breadth | Breadth
Locality, Length Zygo- Breadth Depth Inter- | Breadth | Length | Length | Length | Length of of
and of matic of of orbital of of of of o Zygo- | Mesop-
Number of Skull Breadth Brain Cranium | Breadth | Rostrum | Rostrum | Palate Molar | Incisive | matic | terygoid
Specimens Case Row | Foramen | Plate Fossa
tollecus 23.1 11.3 10.5 8.7 3.2 4.1 8.2 3.6 3.7 5.0 1.9 1.2
Distrito Federal, 5 22.0-23.6 | 11.0-11.9 | 10.3-10.8 8.5-8.9 31-32 | 3944 7.7-84| 34-37| 3539 48-50| 1820 | 1.1-14
aurantius 21.8 11.1 10.2 8.5 3.2 4.0 7.7 3.5 3.4 44 2.0 1.3
Baton Rouge, 20.4-23.0 | 10.7-114 9.8-10.6 7.9-8.9 29-34 | 3843 | 6885| 33-38| 3.2-35| 4049 | 1822 10-14
Louisiana, 23
intermedius 213 10.8 10.1 8.4 3.2 39 74 34 3.3 4.3 1.8 1.1
Southern Texas, 12 20.8-21.9 10.6-11.2 9.9-10.5 8.1-8.7 3.0-34 | 3.642| 7.0-7.7| 3.1-3.6| 3.1-3.5| 4046 | 1.6-2.1 1.0-1.3
tropicalis 21.1 10.6 9.8 8.1 3.1 3.9 7.3 3.2 3.2 4.3 1.8 1.2
Southeastern 20.7-21.6 10.3-10.9 9.3-10.2 7.8-8.3 3.0-33| 3840 | 7.1-76 | 3.1-3.5| 3.0-3.3 | 4.1-44 | 1.7-19 1.0-1.3
Veracruz, 7
difficilis 219 11.0 10.4 8.3 3.2 4.0 7.8 3.3 3.2 45 1.7 1.3
Huauchinango, 20.4-22.8 | 10.3-11.8 | 10.0-11.6 7.8-9.0 29-34 | 3743 | 7.2-82| 29-35| 29-34| 4248 | 16-19 | 11-14
Puebla, 29
tenuis 21.1 10.7 9.9 8.1 31 39 7.3 3.3 34 44 2.0 1.3
Southwestern 20.2-22.2 | 10.1-11.0 9.7-10.2 7.9-8.3 3.0-32 | 3641| 6875 3.1-3.5| 3.2-3.5| 4146 | 1.6-2.1| 10-14
Sinaloa, 7
nelsoni 20.8 10.6 9.9 8.2 3.1 3.9 7.2 3.3 3.3 44 1.7 1.2
Resolana, Jalisco, 32 19.3-21.9 9.9-11.2 9.5-10.2 7.8-8.5 2.8-34 | 3.643| 65-7.8 | 2.8-3.7| 3.1-3.5| 3949 | 15-19| 1.0-1.3
mustelinus 224 11.2 10.6 8.6 3.3 4.1 7.8 3.7 3.5 4.5 1.9 1.3
Chilpancingo, 21.1-23.3 | 10.5-12.2 | 10.0-11.1 8.49.0 3.1-35| 3844 | 7.1-82| 33-41)| 3.2-3.7| 41-48| 1621 | 1.1-15

Guerrero, 17

infernatis 21.3 10.6 10.2 8.4 3.1 3.8 7.3 3.6 3.3 4.3 1.7 1.2
Teotitldn, Oaxaca, 5 20.9-22.1 | 10.5-10.7 9.9-10.5 8.0-8.7 3.0-32 | 3740 72-78| 34-37 | 3.1-35]| 4146 | 15-1.8| 1.1-1.2




helvolus 22.3 11.2 104 8.6 34 41 7.9 3.6 3.5 4.6 2.0 1.3

Oaxaca, Oaxaca, 9 21.4-229 | 10.9-11.7 | 10.1-10.5 8.3-8.8 3235 | 3842 | 7.582| 3.3-39| 34-37| 4.4-49 19-22 | 1.2-15
amoenus 196 | ... | oo o . 4.0 6.8 3.0 3.2 44 1.6 1.3
Reforma, Oaxaca, 2 |  ..... | ..... | .o ] . . ..
chiapensis 21.8 11.0 10.1 8.2 3.3 4.1 7.5 34 3.3 4.5 19 1.3
Central Chiapas, 7 20.7-22.9 | 10.5-11.7 9.8-10.6 8.0-8.5 31-3.5| 4043 | 69-78| 33-36| 3.2-34 | 4247 | 19-20| 1.0-16
hirsulus 23.8 124 11.1 9.0 3.6 4.5 8.3 3.8 3.7 4.8 1.8 1.6
Santa Isabel, 229-24.6 | 12.0-12.8 | 10.4-11.5 8.7-9.5 31-38 | 4248 7.7-87 | 3445 | 35-38| 43-53| 1.6-20 | 14-1.8

Navworit 12
Nayans, ~=

gracilis

gracilis 21.8 10.6 10.6 8.4 3.5 4.1 7.6 3.5 3.3 3.9 1.7 14
Yucatan Peninsula, 3 21.4-22.2 10.0-11.2 10.5-10.6 8.2-8.5 3.4-3.6 | 3943 7.1-8.2 3.2-3.7 3.2-34 | 3.84.0 1.5-1.8 1.4-1.5
anthonyi 22.7 11.8 114 9.0 3.9 4.2 7.7 4.0 34 3.8 1.7 1.3
Sacapulas, | ... | o b e ] e
Guatemala, 1
pacificus 21.7 11.2 104 8.2 3.6 4.1 7.2 3.3 3.0 4.0 1.6 1.6
Ciprés, Guatemala, 9 21.2-22.0 10.8-11.7 10.2-10.6 7.9-8.4 3.4-3.7 3844 70-74| 3.0-3.6 | 2.8-3.1 | 3.64.2 15-1.7 1.3-1.8
harrisi 221 | ... 10.5 8.4 3.6 4.3 7.6 3.9 3.2 3.7 1.8 1.6
Santa Marfa, | ... | oo | eeees | el
Costa Rica, 1
darienensis 20.4 10.7 10.6 8.1 3.5 3.8 6.7 3.5 3.0 3.6 1.3 1.5
Cana, Panami, 6 20.0-20.7 10.5-10.9 10.2-10.9 7.9-84 3.3-3.6 | 3.64.1 6.4-6.8 3.5-3.6 | 2.9-3.0| 3.4-3.7 1.2-14 1.3-1.7
MeXICanus
mexicanus 23.2 12.3 11.2 8.7 3.8 4.2 8.0 3.8 3.5 4.7 1.7 1.6
Puebla and 22.8-23.9 11.8-12.8 10.8-11.6 8.4-8.9 3.6-3.9 | 3944 7.1-8.3 3.54.1 3.4-3.6 | 4449 1.6-1.8 1.4-1.7
Veracruz, 8
scansor 22.7 11.8 11.1 8.7 3.5 4.2 7.6 3.8 3.3 4.1 1.5 1.5

Western Chiapas, 6 21.5-23.7 | 11.4-12.3 | 10.8-11.3 8.4-9.0 34-37| 4045 74821 35421 3.1-341 39421 14171 14-1.6




TABLE VII (Cont.)

Species, Breadth | Breadth
Locality, Length Zygo- Breadth Depth Inter- | Breadth | Length | Length | Length | Length of of
and of matic of of orbital of of of of of Zygo- Mesop-
Number of Skull Breadth Brain Cranium | Breadth | Rostrum | Rostrum | Palate Molar | Incisive | matic | terygoid
Specimens Case Row | Foramen | Plate Fossa
howelli 224 11.4 10.7 8.4 3.5 4.2 7.7 3.4 3.2 4.2 1.5 1.6
Prusia, Chiapas, 6 21.8-23.0 10.9-11.6 10.3-11.3 8.2-8.6 3537 | 3844 | 7.5-81| 32-36| 3.1-3.3 | 4.0-44 1.2-1.6 1.4-1.7
orinus 23.1 12.0 11.0 8.6 3.6 4.2 8.3 34 3.2 4.3 1.6 1.5
Chilata, El Salvador, 6 | 22.6-23.4 | 11.5-12.6 10.7-11.4 8.2-8.9 34-37 | 39-43| 80-88 | 3.2-35| 32-33| 4146 14-1.7 14-1.8
ocotepequensis 22.4 11.0 10.6 8.2 3.6 3.9 7.9 3.6 3.2 44 14 1.5
Monte Verde, 21.9-22.8 | 10.7-114 | 10.5-10.8 8.1-8.4 34-3.8 | 3840 7681 | 3438 | 3.0-3.3| 4147 | 13-1.6| 15-1.6
Honduras, 6
lucifrons 229 11.8 11.2 8.8 3.7 4.1 7.6 3.8 3.5 4.2 1.6 1.6
Central Honduras, 14 21.7-23.7 | 11.3-12.3 | 11.0-114 8.5-9.1 3539 | 3843| 7.1-82| 3.640 | 34-37| 3849 | 1.5-1.7| 1.3-1.7
cherriei g 23.7 121 11.3 8.8 3.6 4.2 8.1 3.9 3.6 4.5 1.6 1.6
Central Costa Rica, 23 | 22.6-24.5 | 115-12.7 | 11.0-11.6 8.6-9.2 3.3-38 | 3945 | 7.685| 3.642| 3.3-37| 42-50| 1.5-1.7 | 14-138
potrerograndet 21.8 10.9 10.6 8.6 3.5 4.1 74 3.5 3.2 3.9 14 1.6
Caifias Gordas, 214-222 | 10.7-11.1 | 10.5-10.7 8.4-8.7 34-36 | 4042} 7.1-78 | 3.5-3.5| 3.1-3.3 | 3.84.1| 1.3-14| 15-17
Costa Rica, 3
garichensis 23.2 11.5 111 9.0 3.8 4.2 8.2 3.8 3.5 4.4 1.5 1.7
Béquete, Panami, 4 22.8-23.6 | 10.9-12.1 | 10.9-11.4 8.8-9.1 36-39 | 41-43| 80-86| 3.640| 3.2-36| 42-45| 13-1.5| 1.5-1.8
milleri 22.6 11.3 11.0 8.5 3.7 4.2 7.6 3.8 3.2 4.1 1.3 1.6
Munchique, 22.4-22.8 11.1-11.4 10.7-11.2 8.2-8.8 3.5-39 | 4043 | 7.5-7.8 | 3.64.1 3.1-3.5 | 4.04.3 1.2-14 1.4-1.8
Colombia, 8
eremicus 23.5*% 12.3 11.3 9.0 3.7 4.3 8.0* 3.7 3.7 44 1.8 1.5
Pimanpiro, 23.2%-23.8*| 10.7-12.9 11.1-11.6 8.7-9.1 3.5-3.8 | 4.2-4.4 | 7.9*8.0* 3.6-39 | 3.5-39 | 4.3-4.5 1.8-1.9 1.4-1.6
Ecuador, 6
sdderstrimi 23.7 121 11.2 8.9 3.6 4.2 8.2 3.9 3.6 4.6 1.7 1.5
Quito, Ecuador, 5 23.6-23.8 | 11.9-12.2 | 109-11.5 8.6-9.1 3.5-3.6 | 4142 | 80-84 | 3839 | 34-3.7| 4347]| 1619 | 1416
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216 EMMET T. HOOPER

Fic. 24. Variation in the occlusal pattern of the upper (a—c) and lower (aa—cc) third molar
teeth of 3 species of Reithrodontomys. (a, aa) R. megalotis saturatus, 10 mi. SE Pdtzcuaro,
Michoacin. (b, bb) R. fulvescens griseoflavus, Ameca, Jalisco. (c, cc) R. mexicanus orinus,
Cerro Cacaguatique, El Salvador.



CURRENTLY RECCOGNIZED FORMS OF REITHRODONTOMYS NOT
REVIEWED IN DETAIL IN THIS REPORT

Reithrodontomys simplicidens Brown
Reithrodontomys simplicidens Brown (Mem. Amer. Mus. Nat. Hist., 9: 196, 1908).
Type locality.—Arkansas, Mewton Co., 15 mi. S Harrison (Boone County), Conard Fissure,
Pleistocene deposits.

Reithrodontomys pratincola *Aibbard
Reithrodontomys pratincola Hibbard (Bull. State Geol. Surv. Kans., 38: 209, 1941).
Type locality.—Kansas, Meiide Co., Borchers Ranch (T. 33 S, R. 28 W, sec. 21), Borchers
Fauna, Pleistocene deposits.
Reithrodontomys humaulis virginianus Howell
Reithrodontomys hum ulis virginianus Howell (Journ. Mammalogy, 21: 346, 1940).
Type locality.—Virginia, Ainelia Co., Amelia Court House. '

Distribution.—Piedmont and Coastal plains of eastern Virginia and southwestern Mary-
land.

Reithrodontomys humulis humulis Audubon and Bachman

Mus humulis Audubon and Bachman (Proc. Acad. Nat. Sci. Phila., 1: 97, 1841).

?Mus carolinensis Audt bon and Bachman (Journ. Acad. Nat. Sci. Phila., 8: 306, 1842).
Maritime districts of South Carolina.

Mus Le Contii Audubon and Bachman (Ibid., 8: 307, 1842). Georgia; probably Le
Conte’s plantation near Riceboro, Liberty Co.

Reithrodontomys humulis dickinsoni Rhoads (dmer. Nat., 29: 589, 1895). Florida,
Pasco Co., Willow Dak.

Reithrodontomys lecontii impiger Bangs (Proc. Biol. Soc. Wash., 12: 167, 1898). West
Virginia, Greenbricr Co., White Sulphur Springs.

Reithrodontomys humulis humulis, Howell (N. Amer. Fauna, 36: 19, 1914).

Type locality.—South Carolina, Charleston Co., Charleston.

Distribution.—The southea:tern United States, from Florida, Alabama, Mississippi, and
eastern Louisiana (east of the Mississippi River) north and east to southern Ohio, southern
West Virginia, and southwestern Virginia.

Remarks.—The species R. humulis is reviewed by Hooper (Occ. Papers Mus. Zool. Univ.
Mich., 477, 1943).

Reithrodontomys humulis meriami Allen
Reithrodontomys merriami Allen (Bull. Amer. Mus. Nat. Hist., 7: 119, 1895).
Reithrodontomys humulis merriami, Howell (N. Amer. Fauna, 36: 21, 1914).

Type locality.—Texas, Brazcria Co., Austin Bayou near Alvin.

Distribution.—Southeastern Texas (east of the Colorado River) and southern Louisiana
(west of the Mississippi River).

Reithrodontomys montanus aibescens Cary
Reithrodontomys albescens Cary (Proc. Biol. Soc. Wash., 16: 53, 1903).
Reithrodontomys montanus albescens, Cary (N. Amer. Fauna, 33: 110, 1911).
Type locality.—Nebraska, Cherry Co., 18 mi. NW Kennedy.

217



218 EMMET T. HOOPER

Distribution.—South-central South Dakota, central and western Nebraska, eastern Colo-
rado, and western Kansas.

Reithrodontomys montanus griseus Bailey

Reithrodontomys griseus Bailey (N. Amer. Fauna, 25: 106, 1905).
Reithrodontomys albescens griseus, Howell (N. Amer. Fauna, 36: 23, 1914).
Reithrodontomys montanus griseus, Benson (Journ. Mammalogy, 16: 140, 1935).

Type locality.—Texas, Bexar Co., San Antonio.

Distribution.—From southeastern Nebraska south through central and eastern Kansas,
Oklahoma (except eastern forested areas), and Texas (east of the Pecos River) at least as
far south as San Antonio, Bexar Co.

Reithrodontomys megalotis pectoralis Hanson
Reithrodontomys megalotis pectoralis Hanson (Field Mus. Nat. Hist., Zool. Ser., 29:
205, 1944).

Type locality.—Wisconsin, Columbia Co., Westpoint.

Distribution.—Southwestern Wisconsin and southeastern Minnesota.

Remarks.—The buffy pectoral spot, the principal diagnostic character attributed to
pectoralis, is inconstant in several races of megalotis. R. m. pectoralis may prove to be
inseparable from R. m. dychei.

Reithrodontomys megalotis dychei Allen

Reithrodontomys dychei Allen (Bull. Amer. Mus. Nat. Hist., 7: 120, 1895).

Reithrodontomys dychei nebrascensis Allen (Ibid., p. 122). Nebraska, Cherry County,
Kennedy.

Reithrodontomys megalotis dychei, Howell (N. Amer. Fauna, 36: 30, 1914).

Type locality.—Kansas, Douglas Co., Lawrence.

Distribution.—The Great Plains of the central United States in the northern half of Kan-
sas, eastern Colorado, the southern half of Montana east of the Rocky Mountains, southern
North Dakota, South Dakota, Nebraska, southern Minnesota, Iowa, and Missouri. s
Reithrodontomys megalotis caryi Howell

Reithrodontomys megalotis caryi Howell (Journ. Mammalogy, 16: 143, 1935).

Type locality.—Colorado, Alamosa County, 15 mi. NE Mosca, Medano Ranch.

Distribution.—San Luis Valley of Colorado.

Remarks.—From the original description and from my data on variation in R. megalotis,
I suspect that caryi should be listed as a synonym of R. m. aztecus.

Reithrodontomys megalotis aztecus Allen

Reithrodontomys aztecus Allen (Bull. Amer. Mus. Nat. Hist., 5: 79, 1893).
Reithrodontomys megalotis aztecus, Howell (N. Amer. Fauna, 36: 30, 1914).

Type locality.—New Mexico, San Juan Co., La Plata.

Distribution.—Northern New Mexico, southeastern Utah, southern Colorado, and south-
western Kansas.

Remarks.—Allen (Bull. Amer. Mus. Nat. Hist., 7: 125, 1895) and Howell (Journ. Mam-
malogy, 16: 144, 1935) doubt that aztecus is subspecifically distinct from megalotis. I have
examined only 26 specimens, including topotypes, from localities within the range ascribed
to aztecus. They average distinctly larger in skull length and in size of brain case than do
specimens of megalotis from Chihuahua, Sonora, and southern New Mexico.

Reithrodontomys megalotis arizonensis Allen

Reithrodontomys arizonensis Allen (Bull. Amer. Mus. Nat. Hist., 7: 134, 1895).
Reithrodontomys megalotis arizonensis, Howell (N. Amer. Fauna, 36: 38, 1914).
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Type locality.—Arizona, Co:hise Co., Chiricahua Mountains, Rock Creek, 8000 ft. eleva-
tion.

Distribution.—Insofar as known, restricted to upper parts of the Chiricahua Mountains.

Remarks.—I have examined 3 topotypes. Compared with specimens from Pinery Canyon,
5500 feet, in the Chiricahua Mountains and with other specimens from the surrounding
lowlands, the topotypes are d:rker, more reddish dorsally, and more buffy ventrally, with a
more distinct pectoral spot. 'The teeth are smaller (length of row 3.1-3.2 mm.) and the
zygomatic notch is shorter an:eroposteriorly. The specimens, therefore, are separable from
specimens considered to be typical of megalotis, and provide the basis for the recognition
of arizonensis. The sample is exceedingly small, however, and the pelages seasonally different
from other specimens with wtich they are here compared. A much larger sample is needed
for satisfactory appraisal of arizonensis.

Reithrodontomys megalotis ravus Goldman
Reithrodontomys megaiotis ravus Goldman (Journ. Mammalogy, 20: 355, 1939).
Type locality.—Utah, Tooele¢ Co., Stansbury Island in Great Salt Lake.
Distribution.—Stansbury Islind (which intermittently is connected with the mainland);
present range limits unknown.

Reithrodontomys megalotis loagicaudus Baird
Reithrodon longicauda Baird (U. S. Pac. Railroad Rep., 8: 451, 1857).
Reithrodontomys pallidus Rhoads (Amer. Nat., 27: 835, 1893). California, San Diego
Co., Santa Isabel.
Reithrodontomys klamathensis Merriam (N. Amer. Fauna, 16: 93, 1899). California,
Siskiyou Co., Big Spring [= Mayten].
Reithrodontomys megaiotis longicauda, Grinnell (Proc. Calif. Acad. Sci., Ser. 4, 3:
'308, 1913).
Reithrodontomys megalstis longicaudus, Howell (N. Amer. Fauna, 36: 33, 1914).
Type locality.—California, Petaluma Co., Petaluma.
Distribution.—Southwestern Oregon, most of that part of California west of Sierran
divides, and northwestern Baju California as far south as about 32 degrees north latitude.
Remarks.—For reasons for the synonymizing of pallidus and klamathensis, see Howell
(loc. cit.).
Reithrodontomys megalotis distichlis von Bloeker
Reithrodontomys megalotis distichlis von Bloeker (Proc. Biol. Soc. Wash., 50: 155,
1937).
Type locality.—California, Monterrey Co., salt marshes at mouth of Salinas River.
Distribution.—Salt marshes and sand hills along the sea coast from Elkhorn Slough, Moss
Landing, south to Seaside Lagcon, Monterrey County, California.
Reithrodontomys megalotis limicola von Bloeker
Reithrodontomys megalotis limicola von Bloeker (Proc. Biol. Soc. Wash., 45: 133).
Type locality.—California, Los Angeles Co., Playa del Rey.
Distribution.—Coastal marshes of southern California, from Point Mugu, Ventura Co.,
southeast to Anaheim Bay, Orznge Co.
Reithrodontomys megalotis catulinae Elliot
Rhithrodontomys catalinae Elliot (Field Columb. Mus., Zool. Ser., 3: 246, 1903).
Reithrodontomys megalctis catalinae, Grinnell (Proc. Calif. Acad. Sci., Ser. 4, 3: 304,
1913).
Reithrodontomys catalinae, Howell (N. Amer. Fauna, 36: 40, 1914); Grinnell (Univ.
Calif. Publ. Zool., 4C: 170,-1933).
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Type locality.—California, Los Angeles Co., Santa Catalina Island.

Distribution.—Santa Catalina Island.

Remarks.—In his 1913 check list of the Californian mammals Grinnell treated catalinae as a
subspecies of R. megalotis. Later he followed Howell in assigning it specific status. The char-
acters of catalinae, as observed in topotypes before me, are those of R. megalotis. The form
warrants only subspecific status.

Reithrodontomys megalotis peninsulae Elliot

Rhithrodontomys peninsulae Elliot (Field Columb. Mus. Zool. Ser., 3: 165, 1903).
Reithrodontomys megalotis peninsulae, Howell (N. Amer. Fauna, 36: 35, 1914).

Type locality.—Baja California, San Quintin.
Distribution.—West coast of Baja California, at least between latitudes 30 and 31 degrees.
Reithrodontomys raviventris raviventris Dixon

Reithrodontomys raviventris Dixon (Proc. Biol. Soc. Wash., 21: 197, 1908).
Reithrodontomys raviventris raviveniris, Howell (N. Amer. Fauna, 86: 41, 1914).

Type locality.—California, San Mateo Co., Redwood City.

Distribution.—Salt marshes bordering San Francisco Bay in San Mateo, Santa Clara, Ala-
meda, western Contra Costa, and eastern Marin counties, California.
Reithrodontomys raviventris halicoetes Dixon

Reithrodontomys halicoetes Dixon (Univ. Calif. Publ. Zool., 5: 271, 1909).
Reithrodontomys raviventris halicoetes, Howell (N. Amer. Fauna, 36: 42, 1914).

Type locality.—California, Sonoma Co., 3 mi. S Petaluma.
Distribution.—Salt marshes bordering San Francisco Bay, in northeastern Marin, southern
Sonoma and Solano, and northern Contra Costa counties, California.

GAZETTEER

Following is a list of localities in México, Central America, and South
America from which were obtained the specimens examined in the present
study. The localities are arranged alphabetically by republic, irrespective of
states or departments within each republic. The localities are indexed ac-
cording to the most definitive word or words in the total name of the locality.
For example, La Jolla Grande, Department of Chimaltenango, Guatemala,
is listed under Guatemala as Jolla Grande (La); Cerro San Felipe, Oaxaca,
is listed under México as San Felipe (Cerro), Qaxaca. Insofar as the informa-
tion is available to me, I have attempted to provide the following data for
each locality: Brief description of its location, including geographical co-
ordinates to the nearest minute of latitude and longitude, and elevations
above mean sea level; locations and elevations of the collecting stations if
different from those of the key locality; names of the species and the number
of specimens represented. Authorities are cited for information preceding
their names. All geographical co-ordinates are in degrees and minutes of
north latitude and west longitude with one exception: Quito, Ecuador, lies
south of the equator. Altitudes are in feet. Distances are in miles. All are
map (air line) distances except those indicated by an asterisk (*). In such
instances the type of mileage, that is, whether by way of winding trail or
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road or via a straight line, was not determined. U. S. Army Air Force Aero-
nautical Charts, scale 1/1000000, latest editions dated 1947, served as
the primary source for co-ordinates, mileages, and elevations. Maps prepared
by the American Geogriphical Society on a scale 1/1000000, editions avail-
able in 1943, were relied upon for place names. Altitudes greater than 100
feet usually are rounded to the nearest 100 feet. Distances are rounded to the
nearest whole mile. Even this may be pseudo accuracy. That fact must be
emphasized. A given figare may depart several miles in distance or several
hundred feet in altitude from the true location of the place. The degree of
reliability of the aforementioned maps and also of other maps of Latin
America is exceedingly variable; the error is sometimes great. The geographi-
cal positions and altitudes given here, therefore, should be taken as best
estimates.
BRITISH HONDURAS
Mountain Pine Ridge. A collecting station of A. Murie 12 mi.* S Cayé; near
17° 07, 89° 0’; 1000 ft.; 3 gracilis.

COLOMBIA

Cocal, Cauca. A camp in :he forest on the western slopes of Cerro Munchique
in the Western Andes, 6000 ft. (Chapman, 1917); apparently near 2° 30,
77° 0'; 2 mexicanus.

Laguneta, Tolima (?). A posada in the Central Andes on the Quindio Trail
a short distance west of the pass, about 15 mi. E Armenia, 10,300 ft. (Chap-
man, 1917); apparently near 4° 307, 75° 30'; 1 mexicanus.

Munchique, Cauca. A camp west of Popayan on Cerro Munchique in sub-
tropical forests on the eastern slopes of the Western Andes, 8325 ft. (Chap-
man, 1917); 12 mexicanus. Summit of Cerro Munchique is located at 2°
287, 76° 58'.

Papas (Valle de las), Huila. A valley in the Central Andes south of Popaydn
at the border of the Alpine and Temperate zones, 10,500 ft. (Chapman,
1917); apparently near 2° 0’, 76° 30’; 3 mexicanus.

Roble (El), Caldas (?). A locality in the Central Andes, 3 mi. SW Salento and
25 mi. SE Cartago, 7000 ft. (Allen, 1916: 193-96); near 4° 40', 75° 40’;
6 mexicanus. Apparently not the El Roble on the trail from Bogotd to
Fusugasuga in the Eastern Andes as listed by Chapman (1917).

San Agustin, Huila. A tovwn on the headwaters of the Rio Magdalena in the
Central Andes, 45 mi. SSE Popayén; 10° 23/, 76° 16’; 5500 ft.; 1 mexicanus.

COSTA RICA

Agua Buena. See Cafias Cordas.
Alajuela, Alajuela. A town 10 mi. NW San José; 10° 017, 84° 12’; 3100 ft.;
2 mexicanus.
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Cafias Gordas (Agua Buena), Puntarenas. An airport known as Cafias Gordas

- or Agua Buena, on the Sabana de Potrero Grande about 1000 feet above

Las Vueltas on the Rio Diquis, 3,000 ft.; not the Cafas Gordas on the
Panamd border (Goodwin, 1946); 7 mexicanus.

Carpintera (La), Cartago. A cerro near Cartago, the summit 4 mi. NW that
city; 9° 52/, 83° 58'; 6200 ft.; 5 mexicanus.

Cartago, Cartago. A city 12 mi. SE San José; 9° 51/, 83° 55’; 4500 ft.; 1
mexicanus.

Col6n (Villa), San José. A town 10 mi. W San José; 9° 45/, 84° 12'; 3000 ft. ?;
1 mexicanus.

Copey (El Copey de Dota), Cartago. A settlement 15 mi. S Cartago on the
northwestern flanks of Cerro Las Vueltas; 9° 33/, 83° 55’; 6000 ft.; 4
mexicanus.

Escazu, San José. A small town 5 mi. W San José on the road to Villa Coldn;
9° 56, 84° 09’; 8700 ft. Specimens from the vicinity of town and from the
heights above town (Altos Escazti); 5 mexicanus, 1 sumichrasti.

Estrella (de Cartago), Cartago. A village 3 mi. S Cartago; 9° 52/, 84° 03';
6000 ft.; 2 brevirostris, 1 mexicanus.

Higuerones (Los), San José. Small farms above the town of Escazu, 4500 ft.
(Goodwin, 1946); 2 mexicanus. See Escaz.

Irazu (Volcdn de), A peak near Volcin Turrialba, the summit 12 mi. E San
José, 9° 597, 83° 53’; 12,300 ft. Collections from various elevations on the
Volcdn; 18 sumichrasti, 7 mexicanus, 6 creper, 2 rodriguezi.

Muerta (Cerro de la), Cartago. A peak 17 mi. WN'W Cerro Chirripé Grande
in the Cordillera de Talamanca; summit 9° 03/, 83° 45’; 11,600 ft.; 4 creper.

Nubes (Las), San José(?) Goodwin (1946) stated that this locality is near San
Isidro, 5000-6000 {t.; San Isidro, he indicated, is 8 or 10 mi.* NE San José;
6 mexicanus.

Oca (Montes de), San José. A collecting station in the vicinity of San Pedro,
4000 ft. (Goodwin, 1946); near 9° 56, 84° 03’; 1 mexicanus.

Quesada (Villa), Alajuela. A town 7 mi. N Zarcero and 20 mi. NW Alajuela;
10° 16', 84° 24'; 3000 ft. Specimens from deep valleys in the mountains
above the town (Goodwin, 1942); 3 brevirostris.

San Indro (San Isidro), San José. A town 8 or 10 mi.* NE San José, 4700 ft.
(Goodwin, 1946); 9° 59’, 83° 59’; 1 mexicanus.

San José, San José. The capital of the Republic; 9° 56/, 84° 04’; 3800 ft.;
2 mexicanus.

San Pedro, San José. A village on the eastern outskirts of San José; 9° 56/,
84° 03’; 4000 ft.?; 6 mexicanus.

Santa Maria (Hacienda), Guanacaste. A large ranch northeast of Liberia in
the Cordillera Volcdnica; 10° 467, 85° 19’; 4600 ft.; 1 gracilis.

Talamanca. A name applied to the whole southeastern part of Costa Rica,
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from the Caribbean Sea to the crest of the Cordillera de Talamanca
(Carriker, 1910: 354). The specimen at hand labeled Talamanca was col-
lected by Gabb. He collected principally in the Caribbean lowlands near
Sipurio (fide Carriker). This specimen, 1 brevirostris, probably came from
the interior highlands.

Tapezco (Tapesco), Alajuela. A settlement on the Rio Tapezco, 2 mi. N
Zacero on road to Villa Quesada; 10° 117, 84° 24’; 5100 ft.; 1 mexicanus.
Tibas, San José. A cantén near San Juan, about halfway between San José

and Heredia (Goodwin, 1946); near 9° 58', 84° 05’; 2 mexicanus.
Zapote, Alajuela. A village on the main road between Zarcero and Villa
Quesada, 5600 ft. (Gocdwin, 1946); near 10° 18’, 84° 25%; 1 brevirostris.

ECUADOR

Pefiaherrera (San Isidro) Imbabura. A town 40 mi. W Ibarra in a valley on
the western slopes of the Western Andes; 0° 24’, 78° 40’. Specimens from
5 mi. S Pefiaherrera above the Rio Llurimagua in the humid subtropical
forest of the Cordillera de Intag, 6500 ft. (Hershkovitz, 1941: 7); 7
mexicanus.

Pimanpiro, Imbabura. A village 15 mi. ENE Ibarra on the southern flanks
of the Rio Chota Valley, 6500 ft. (Hershkovitz, 1941: 7); 0° 24', 77° 55’;
6 mexicanus.

Quito, Pichincha. The capital of the Republic, on the western side of the
inter-Andean plateau; 0° 12/, S, 78° 30’; 9200 ft.; 5 Mmexicanus.

EL SALVADOR

Cacaguatique (Cerro), San Miguel and Morazdn. A mountain ridge east of
Ciudad Barrios in no-theastern El Salvador; summit 13° 47, 88° 13;
5400 ft.; 22 mexicanus, 1 fulvescens.

Chilata (Hacienda), Sonsonate. A coffee finca lying near the summit of the
Balsam Range, 12 mi. ESE Sonsonate; near 13° 407, 89° 30’; 2200 ft.;
7 mexicanus.

Esesmiles (Los), Chalater.ango. A local name for the short range of moun-
tains near the Honduras boundary and east of the Rio Lempa (Dickey
and van Rossem, 1938); apparently near 93° 15/, 89° 05’; 92 sumichrasti,
15 mexicanus.

Monte Cristo mine, Morzzdn. A mine 5 mi. W Jocoro and 10 mi. NNE San
Miguel; 13° 35, 88° 05'; 700 ft.; 2 gracilis.

San Miguel (Volcdn), Saa Miguel. A volcano in the coastal chain of vol-
canoes, the summit 7 mi. SW San Miguel; 13° 25, 88° 17/; 7000 ft.; 2
fulvescens.

Santa Ana (Volcdn), Sonsonate. A volcano in western El Salvador, the sum-
mit 10 mi. SW Santa Ana; 13° 51/, 89° 38’; 7800 ft.; 4 mexicanus.
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GUATEMALA

Amatitlan (Lago de), Guatemala. A large lake 10 mi. S Guatemala City;
14° 277, 90° 85’; 4200 ft.; 4 mexicanus.

Atescatempa (Lago), Jutiapa. A lake 12 mi. SE Jutiapa in extreme south-
eastern Guatemala; 14° 12/, 89° 41’; 2000 ft.? Specimens from arid hill at
southeast end of lake; 1 fulvescens, 1 gracilis.

Barrillas (Santa Cruz), Huehuetenango. A village 35 mi. NNE Huehuete-
nango, on the northeast slope of the Alto Cuchumatanes; 15° 48/, 91° 19’;
4700 ft.; 2 mexicanus.

Calel, Totonicapdn. A town and cerro respectively 17 mi. and 14 mi. N.
Quezaltenango; town 15° 05/, 91° 88/, 10,000 ft.; summit of Cerro 15° 02,
91° 33, 10,800 ft.; madrone, alder, oak—pine forests, sacaton; 22 sumi-
chrasti, 1 tenuirostris.

California (Hacienda), San Marcos(?) A cattle ranch a few miles from the
Pacific Ocean in extreme southwestern Guatemala, 6 mi.* from Ocds and
the same distance from the Chiapas border (Goodwin, 1932); near 14° 05/,
92° 05’; 1 gracilis.

Chajul (EI), El Quiché. An Indian village in the eastern Cuchumatanes, 30
mi. ENE Huehuetenango; 15° 28’, 91° 0’; 6400 ft. Specimens from 214
mi. SW Chajul; 6 sumichrasti, 2 mexicanus.

Chancol (Hacienda), Huehuetenango. A hacienda in the Sierra Cuchuma-
tanes, 15 mi. W Nebaj; 15° 25/, 91° 20’; 9000 ft.? Collections from grass-
covered plains at Chancol and 3 mi. down SE slope; 29 sumichrasti.

Chanquejelve, Huehuetenango. A ranch on the north side of the Sierra
Cuchumatanes, 30 mi.* N Huehuetenango; 5000 ft. (Griscom, 1932); 5
fulvescens, 1 mexicanus.

Chemal, Huehuetenango. An Indian village near the crest of the Sierra
Cuchumatanes, 18 mi. NN'W Huehuetenango; 15° 337, 91° 30’; 11,000 ft.
Specimens from vicinity of Chemal and 5 mi.* N the village; 8 sumichrasti,
1 microdon.

Chichavac, Chimaltenango. A finca 3 mi.* N Tecpan; 14° 48/, 90° 58’; 8600
ft.?; 1 microdon.

Chichicastenango (Santo Tomis), El Quiché. A town 30 mi. ENE Quezalte-
nango; 14° 587, 91° 04’; 5000 ft.; 1 mexicanus.

Ciprés (Finca El), Suchitepéquez? A finca on the Pacific slope at the base of
Volcan Zunil, 2000 ft. (Goodwin, 1932); near 14° 38’, 91° 32; 8 gracilis.
Cobdn, Alta Verapaz. The capital and largest city of Alta Verapaz; 15° 29/,

90° 20'; 4300 ft.; b sumichrasti, 4 mexicanus.

Cotzal (San Juan), El Quiché. An Indian village 10 mi. NNE Sacapulas; 15°
28/, 91° 01’; 7000 ft.? Specimens from Rio Cotzal Valley 314 mi. NE Cotzal;
4600 ft.; 6 sumichrasti.
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Helvetia (Finca), Quezaltenango. A coffee finca on the south slope of Volcan
Santa Maria, 12 mi. SSW Quezaltenango; near 94° 42’, 91° 37; 5500 ft.;
1 mexicanus.

Jacaltenango, Huehue:enango. A village on the western slope of the Alto
Cuchumatanes, 30 rii. NW Huehuetenango; 15° 38/, 91° 43'; 4600 ft.;
1 mexicanus.

Jocopilas (San Pedro), El Quiché. A village 6 mi. N Santa Cruz del Quiché;
15° 07’, 91° 06/; 700) ft.? Specimens from 7200 ft. on a ridge 3 mi. NW
Jocopilas on the road to Sacapulas; 7 sumichrasti.

Jolla Grande (La), Chimaltenango. A finca 215 mi.* E Yepocapa on the
southern slopes of Volcin de Fuego; near 14° 25’, 90° 55’; 5700 ft.; 1
sumichrasti.

Mataquescuintla, Jalapa. A town 15 mi. SW Jalapa, on the road to Guate-
mala City; 13° 31/, 90° 11". Collections were made on the high ridge imme-
diately NE of the town; 8400 ft.; 1 tenuirostris.

Montserrat (Finca), Chimaltenango. A finca 5 mi. E Yepocapa on the slopes
of Volcdn Acatenango; near 94° 27/, 90° 53; 5700 ft.; 1 sumichrasti.

Nebaj (Santa Maria), El Quiché. A town at the head of the Rio Cotzal Valley,
25 mi. N Santa Cruz del Quiché; 15° 24/, 91° 08’; 6300 ft. Specimens from
8200 ft. on ridge 3—4 mi. SE Nebaj; 20 sumichrasti.

Panzamal4 (Finca), Alta Verapaz. A coffee plantation on the southern slopes
of the Rio Cahabdn Valley, 15 mi. E Coban; 15° 28/, 90° 05’; 4100 ft.;
1 mexicanus.

Rancho (El), El Progres>. A village on the south banks of the Rio Motagua,
30 mi. W Zacapa; 14° 54/, 90° 017; 700 ft.; 2 gracilis.

Sacapulas, El Quiché. A town in the arid upper valley of the Rio Negro, 20
mi. N Santa Cruz del Quiché; 15° 19/, 91° 04’; 4500 ft. Specimens from
vicinity of town, 2 gracilis; 5 fulvescens from 5 mi. W Sacapulas where
Hueheutenango road crosses the Rio Blanco.

Salamd, Baja Verapaz. The capital of Baja Verapaz, 25 mi. S Cobdn; 15° 06/,
90° 16’; 3100 ft. Specimens from ridge 6 mi. NNE Salamd; 5500 ft.; 3
sumichrasti, 2 fulvescens.

San José, Escuintla. The costal terminus of the railroad from Guatemala
City; 13° 55’, 90° 49’; near sea level; 2 gracilis.

San Rafael, Sacatepéquez. A hotel and finca 5 mi. W Guatemala City; 14°
387, 90° 36’; 7000 ft.; 8 sumichrasti, 2 mexicanus.

Santa Clara, Zacapa. A ranch in the Sierra de las Minas on the Rio Teculu-
tdn; 15° 09/, 89° 46; ahout 5500 ft.; 2 mexicanus.

Santa Elena (Sierra), Chimaltenango. A saw mill on the Pan American
Highway, 36 mi. WNV/ Guatemala City; 14° 49’, 91° 02’; 2 sumichrasti.

Santa Maria (Volcdn), (Juezaltenango. One of the large volcanoes in the




226 EMMET T. HOOPER

coastal chain; summit 14° 457, 91° 32/; 12,400 ft. Collections 9000-11,000
ft.; 4 sumichrasti, 1 microdon.

Tajumulco (Volcdn), San Marcos. A high volcano in southwestern Guate-
mala; summit 15° 02/, 91° 54’; 13,800 ft. Collections from south and east
slopes; 8 sumichrasti, 3 tenuirostris.

Todos Santos, Huehuetenango. A settlement in the Sierra Cuchumatanes,
17 mi. NW Huehuetenango; 15° 307, 91° 38’; 8100 ft. Collections up to
10,000 ft. in grasslands and in sparse pine, cypress, and fir forest (Goldman,
1951); 10 sumichrasti, 2 tenuirostris, 2 microdon.

Yepocapa (San Pedro), Chimaltenango. A town 32 mi. WSW Guatemala
City on the western flanks of Volcin Acatenango; 14° 28’, 91° 02’; 5000 ft.;
2 sumichrasti, 1 mexicanus.

Zunil, Quetzaltenango. A town in the narrow valley between the volcanoes
Zunil and Santa Maria, 5 mi. SW Quezaltenango; 14° 47/, 91° 29’; 7600 ft.;
3 sumichrasti.

HONDURAS

Archaga (La Flor), Francisco Morazan. A village on the Talanga road east
of Cerro Archaga, 4500 ft. (Goodwin, 1942); apparently near 14° 15/, 87°
15%; 1 fulvescens, b mexicanus.

Cantoral (Cerro), Francisco Morazdn. A mountain in central Honduras;
listed by Goodwin (1942) as 12-15 mi.* NE Archaga, but probably the
Cerro Cantoral situated west of Cerro Archaga and 15 mi. NNW Teguci-
galpa; 14° 22’, 87° 20"; 9 mexicanus.

Cementerio, Lempira. A collecting locality on the slopes of Cerro Puca,
5300 ft. (Goodwin, 1942). Pico Puca lies 10 mi. N Gracias; 14° 45’, 88° 35/;
1 sumichrasti.

Comayaguela, Francisco Morazdn. A city across the Rio Choluteca from
Tegucigalpa; 14° 04/, 87° 14/; 3000 ft.; 2 mexicanus.

Derrumbo (El), Francisco Morazin. A locality north of Archaga; collections
were made at the source of the Llama River (Goodwin, 1942); 1 mexicanus.

Hatillo, Francisco Morazin. A village 13 mi. NE Tegucigalpa, near San
Juan de Flores; 14° 157, 87° 05’; 4800 ft.; 1 mexicanus.

Humuya. See Muya.

Linderos (Monte), Lempira. On the slopes of Cerro Puca (Goodwin, 1942);
apparently near 14° 45, 88° 35’; 3 mexicanus.

Muya, La Paz. A hill covered with second growth timber 4 or 5 mi.* N
Chincala [= Chinacla?] (Goodwin, 1942). The name Humuya appears
on the specimen tags but according to Goodwin the specimens actually
came from Muya; near 14° 15/, 88° 0’; the Humuya located south of La Paz
apparently is not this collecting locality of Underwood; 4 mexicanus, 20
sumichrasti.
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Puca, or Pucca (Cerro or Pico), Lempira. A cerro 10 mi. N Gracias; 14° 45,
88° 35’; 2 mexicanus.

Redondo (Monte), Francisco Morazdn. Goodwin (1942) lists this as about
50 km.* NW Tegucigalpa. Probably the Monte Redondo 15 mi. NNW
Tegucigalpa; 14° 20’ 87° 15'; 2 mexicanus.

Sabana Grande, Francitco Morazan. A town 20 mi. S Tegucigalpa; 13° 48/,
87° 15’; 3500 ft.?; 2 mexicanus.

Uyuca (Cerro), Francisco Morazan. A hill south of San Antonio de Oriente
on the Tegucigalpa-Danli road, 12 mi. ESE of Tegucigalpa; 14° 0’, 87° 05/;
3 sumichrasti.

Viésquez (Montafia), Francisco Morazan. A hamlet 15 mi.* W Monte Re-
dondo (see Redondo), 6000 ft. (Goodwin, 1942); 3 mexicanus.

Verde (Monte), Ocotepeque. A locality about 30 mi.* NE Ocotepeque (Good-
win, 1942); 3 sumichrasti, 6 mexicanus. Ocotepeque lies at 14° 25/, 89° 13'.

MEXICO

Acambaro, Guanajuato. A large town in southeastern Guanajuato; 20° 03’,
100° 43'; 6100 ft.; mesquite-grassland; 2 fulvescens.

Acaponeta, Nayarit. A town on the railroad and coastal plain in northern
Nayarit; 22° 307, 105° 227; 200 ft.; 1 fulvescens.

Acapulco, Guerrero. Thz seaport at longitude 99° 55/, 16° 52’; arid tropical,
thorny trees and shrubs; 1 fulvescens.

Acultzingo, Veracruz. A town 16 mi. SW Orizaba (city) east of the pass on the
Orizaba-Puebla highway; 18° 43’, 97° 18’; 7000 ft.; grassland and open
oak and pine forests between the wet broadleaf forests of lower altitudes
to the east and the mesquite-cactus desert found west of the pass. Speci-
mens from the valley and the hills south of town; 27 sumichrasti.

Acufia, Tamaulipas. A v;llage in the Sierra de Tamaulipas, 57 mi. SE Ciudad
Victoria; 23° 12/, 98° 26/; 3100 ft. Specimens from various elevations,
mostly below 3100 ft.; 15 fulvescens.

Agua Nueva, Sinaloa. A settlement 12 mi. SE Culiacdn; 24° 44’, 107° 18/;
50 ft. Specimens from  mi. NW Agua Nueva; 1 fulvescens.

Agua Prieta, Sonora. A s¢ttlement 5 mi. S Douglas, Arizona; 31° 157, 109° 38/;
4100 ft. Specimens from 21 mi.* S Agua Prieta; desert grassland; 1 mon-
tanus.

Aguascalientes, Aguascalientes. The capital and largest city of the state; 21°
537, 102° 18’; 6200 ft.; mesquite-grassland; 7 fulvescens.

Ahumada (Villa), Chihuihua. A town on the railroad and highway between
El Paso, Texas, and Chihuahua City; 30° 37, 106° 31’; 3800 ft.; arid plains.
Specimens from 2 mi. W Ahumada; 3 megalotis.

Ajusco, Distrito Federal. A village and cerro 15 mi. SSW Mexico City; village
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19° 137, 99° 13’; 9500 ft.?; summit of cerro 19° 12’, 99° 15%; over 12,000 ft.;
3 chrysopsis.

Alamos, Sonora. A town in the foothills of the Sierra Madre in southern
Sonora; 27° 02/, 108° 56’; 1000 ft.? Specimens were collected in the valley
in which Alamos lies and on the adjoining slopes as high as 4500 ft. on the
north slope of the Sierra de Alamos; 8 fulvescens.

Altamira, Tamaulipas. A town on coastal lowlands 13 mi. NN'W Tampico;
22° 24/, 97° 56'; 75 ft.; 11 fulvescens.

Altata, Sinaloa. A railroad terminus and seacoast settlement WSW Culiacin;
24° 38', 107° 56’; 1 fulvescens.

Altotonca, Veracruz. A town 27 mi. NW Jalapa, on the Perote-Teziutlin
road; 19° 16/, 97° 15’; 6000 ft.?; at upper edge of moist broadleaf forests;
30 megalotis, 9 sumichrasti, 4 mexicanus.

Amatenango, Chiapas. A town on the San Cristébal-Comitdn road, 20 mi.
SE San Cristobal; 16° 29, 92° 28’; 6000 ft.; 23 sumichrasti. Not the Amate-
nango on the Chiapas-Guatemala boundary.

Ameca, Jalisco. A town in west-central Jalisco, 45 mi. WSW Guadalajara;
20° 33, 104° 03’; 4000 ft. Specimens from valley floor and surrounding
hills to 7 mi. W Ameca; grassland, mesquite giving way to oak and pine on
hills; 68 fulvescens, 6 hirsutus, 10 megalotis.

Amecameca, México. A town on the Mexico City-Cuautla highway, 30 mi.
SE Mexico City; 19° 07/, 98° 46’; 7700 ft. Specimens from slopes east of
town; 9600-11,500 ft.; 1 megalotis, 1 chrysopsis.

Amoles (Pinal de), Querétaro. A town and cerro between Jalpdn and Toli-
man in northern Querétaro; 21° 09’, 99° 37’; town 7900 ft:; cerro about
9500 ft. at summit. Specimens from humid tropical canyons near town and
from pine, oak, madrone forests to 9500 ft. on the cerro; 7 sumichrasti,
3 megalotis.

Angahuan, Michoacdn. A Tarascan Indian village near the northeastern base
of Volcén Paricutin, 15 mi. NW Uruapan; 19° 33’, 102° 14/; 8000 ft.; open
pine-oak forests. Specimens from 3-9 mi. (by road) E; 3 megalotis.

Antiguo Morelos, Tamaulipas. A village and important highway junction
80 mi. S Ciudad Victoria; 22° 33/, 99° 05’; 500 ft.?; semitropical; 1 fulves-
cens.

Apazote. A village 10 mi. S Yahaltun in west-central Campeche; 18° 53, 90°
23'; 300 ft.; 1 gracilis.

Apetsco, San Luis Potosi. A ranch about 1 mi. from Xilitla and 15 mi. NW
Tamasunchale; 21° 24/, 98° 58’; 2700 ft.; 4 mexicanus, 6 fulvescens.

Apixaco, Tlaxcala. A town and railroad junction at the northern base of
Cerro Malintzin, 25 mi. N Puebla; 19° 25/, 98° 09’; 7800 ft.; grassy plains;
2 megalotis.

Apo, Michoacdn. A village on the western flanks of Cerro de Tancitaro; 19°
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25’, 102° 25; 7000 ft. oak-pine with epiphytes. Specimens from 1 mi. N
Apo (see Escondido); others from 3 mi. ENE Apo, 9000 ft.; pine-oak forests
at lower edge of fir belt; 6 sumichrasti.

Apulco, Hidalgo. A village in southeastern Hidalgo, 14 mi. N Tulancingo;
20° 187, 98° 207; 7200 it.; 2 megalotis.

Atemajac (del Valle), Ja.isco. A settlement 5 mi. N Guadalajara on the rim
of a side canyon leadir g to the canyon of the Rio Grande de Santiago; 20°
45’,103° 217; 4500 ft.; 2 fulvescens.

Atlacomulco, México. A village in northwestern México, 50 mi. WNW
Mexico City; 19° 47, 99° 53/; 8200 ft.; oak-pine, chaparral; 1 megalotis.
Atlati (Rio), Puebla. A collecting station 9 mi.* NW San Martin Texmelucdn;

near 19° 23/, 98° 33’; €700 ft.; 20 megalotis, 1 sumichrasti.

Atoyac (Rio), Veracruz. A river in central Veracruz. Collecting station on
headwaters of the river, 5 mi.* N'W Potrero Viejo and 5 mi.* N Cérdoba;
near 18° 587, 96° 54’; 4500 ft.; 1 mexicanus.

Autldn, Jalisco. A large tcwn in southwestern Jalisco, 95 mi. SW Guadalajara;
19° 457, 104° 24’; 3000 :'t.; cactus, thorny shrubs, grassland. Specimens from
4 mi. NE, 3000 ft., 9 fulvescens, and 6 mi. SSW, 4500 ft., 9 fulvescens.

Autldn (Sierra de), Jalisco. Mountains to the south of Autlan; 19° 35/, 104° 207,
elevation of summit 10,300 ft. Collections from 7000-9000 ft.; oaks, pines,
firs; 5 sumichrasti.

Banochari (Rancho), Sonora. A ranch 10 mi.* N Matape, 2700 ft.; 2 fulves-
cens. Matape is situatecl 60 mi. E Hermosillo; 29° 07/, 109° 57'.

Batopilas, Chihuahua. A. mining town on the Rio Batopilas in extreme
southwestern Chihuahua; 27° 02/, 107° 45’; 1800 ft.; semitropical valley.
Specimen from Las Guasimas, 2800 ft., near Batopilas (Goldman, 1951); 1
fulvescens.

Beristain, Puebla. A village in northwestern Puebla, 7 mi. SW Huauchinango;
20° 07/, 98° 08’; 7000 f1.; 17 megalotis.

Berriozdbal (Berriozdba), Zacatecas. A railroad station 22 mi. SE Zacatecas;
22° 33, 102° 19; 6800 f:.; mesquite-grassland; 1 fulvescens.

Blanco (Rio), Veracruz. A river in central Veracruz. Specimens from 12 mi.*
WNW Piedras Negras riear the Rio; near 18° 44/, 96° 20’; 3 fulvescens.
Bochil, Chiapas. A town 24 mi. NW San Cristébal and 22 mi. NE Tuxtla

Gutiérrez; 16° 597, 92° 35'; 4300 ft.; 2 mexicanus, 2 fulvescens.

Boco del Rio, Veracruz. A village near the mouth of the Rio Atoyac, 10 mi.
SE Veracruz; 19° 06/, 96° 05; 10 ft.; 2 fulvescens.

Calcehtok (Hacienda), Yucatdn. A henequin plantation at the foot of low
hills, 30 mi. SSW Méridi and 7 mi. E Maxcanu; 20° 36/, 89° 54; 2 gracilis.

Camargo, Tamaulipas. A town across the Rio Grande from Rio Grande City,

Texas; 26° 207, 98° 50’; 200 ft.; mesquite, thorny shrubs; 5 fulvescens.
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Canjob, Chiapas. A town 12 mi. NW Comitdn in southeastern Chiapas; 16°
197, 92° 18'; 5300 ft.; oak-pine, grassland; 2 sumichrasti, 4 fulvescens.

Canutillo, Durango. A town in extreme northern Durango; 26° 24/, 105° 227;
5500 ft.; desert grassland. Specimens from 3 mi.* SW the town, 1 megalotis,
and 5 mi.* SW, 1 montanus.

Carmen (Sierra del), Coahuila. Located to the east of the Big Bend of the Rio
Grande across from the Chisos Mts. of Texas; 28° 45'-29° 15/, 102° 30’—
102° 50". Judrez Canyon, 4800 ft., whence the specimens came, was not
located; 2 fulvescens.

Carranza (Villa), Jalisco. See San Gabriel.

Carrizal, Veracruz. A railroad station about halfway between Jalapa and
Veracruz; 19° 22/, 96° 38’; 1000 ft.; thorny shrubs, arborescent cacti, grass-
land; 5 fulvescens.

Casas Grandes, Chihuahua. A town in northwestern Chihuahua, 3 mi. SW the
railroad station Nuevas Casas Grandes; 30° 22/, 107° 58’; 4800 ft.; mes-
quite-grassland plains and low hills at base of Sierra Madre; 4 megalotis,
5 fulvescens.

Catemaco, Veracruz. A town on the northwestern shore of Lago Catemaco
in southern Veracruz; 18° 25’, 95° 06’; 1100 ft.; arid tropical; 1 fulvescens.

Chacala, Durango. A mining town in the foothills of the Sierra- Madre in
extreme western Durango, 40 mi. E Culiacdn, Sinaloa; 24° 47/, 106° 44/,
1800 ft.; 8 fulvescens.

Chalchicomula (San Andrés), Puebla. A town near the western base of Vol-
cdn de Orizaba, 25 mi. NW the city of Orizaba; 18° 59/, 97° 27'; 8400 ft.;
grassland, pine forests; 5 megalotis.

Charco Escondido, Tamaulipas. A town on the coastal plain, 23 mi. S Rey-
nosa; 25° 46, 98° 21/; 300 ft.; 1 fulvescens.

Charco Hondo, Jalisco. A collecting locality on the Aguascalientes-San Luis
Potosi highway, 15 mi.* WSW Ojuelos de Jalisco; near 21° 48/, 101° 49';
6600 ft.; arid plains; 1 fulvescens.

Chicalote, Aguascalientes. A village on the railroad, 9 mi. N Aguascalientes;
22° 017, 102° 167; 6200 ft.; semiarid plains; 3 fulvescens.

Chichén Itza, Yucatdn. Mayan ruins 23 mi. W Valladolid; 20° 407, 88° 32';
75 ft.; 5 gracilis.

Chihuahua, Chihuahua. Capital and largest city of the state; 28° 38/, 106°
05’; 4700 ft.; semiarid plains and low mountains; 2 megalotis. Other speci-
mens from 5 mi.* SE Chihuahua; 5250 ft.; 3 megalotis, 1 fulvescens.

Chilpancingo (Ciudad Bravo), Guerrero. A town on the Mexico City-Aca-
pulco highway, 55 mi. NNE Acapulco; 17° 33’, 99° 30; 4100 ft. Specimens
from the vicinity of town to 9 mi. S; arid grassland; 33 fulvescens.

Cielo (Rancho del), Tamaulipas. A ranch in the mountains of southwestern
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Tamaulipas, 5 mi. NW Go6mez Farias; 23° 05, 99° 12’; 3500 ft.; wet broad-
leaf forest; 14 megalotis, 1 mexicanus.

Ciénega Well (= Ciénega), Sonora. A collecting locality of E. A. Mearns, lo-
cated on the flood plein of the Colorado River, 30 mi. SSW junction of the
River and the U. S.-México international boundary (Monument 204),
almost opposite Colonia Lerdo; 32° 11/, 115° 04/; 50 ft.?; 3 megalotis.

Cintalapa, Chiapas. A town in an arid valley in western Chiapas, 40 mi. W
Tuxtla; 16° 42/, 93° 43’; 1700 ft.; 7 fulvescens, 4 mexicanus.

Colima, Colima. The capital city of the state; 19° 14/, 103° 43’; 1600 ft.
Specimens from Rancho del Ralcén, 3 mi.* W Colima (Goldman, 1951);
grassland, mesquite, thorny trees; 6 fulvescens.

Colima (EI Nevado de), Jalisco. A volcano lying to the southwest of Ciudad
Guzmidn; summit 19¢ 33/, 103° 37’; 14,200 ft. Specimens from north and
south slopes 7300-10,500 ft.; 52 sumichrasti, 4 chrysopsis, 2 megalotis.

Comitdn, Chiapas. A large town in southeastern Chiapas; 16° 15/, 92° 08';
5200 ft.; oaks, pines. Specimens from floor of valley and from slopes above
and below Comitdn; 27 sumichrasti, 2 fulvescens, 1 mexicanus. Specimens
from “mountains near Comitdn” were collected at about 8000 ft. approxi-
mately 21 mi.* NW Comitdn on road from Teopisca to San Cristébal (Gold-
man, 1951); 4 sumichrasti. ‘

Conde (San José del), Nayarit. A settlement in extreme southern Nayarit, 32
mi. SSE Tepic and 1£ mi. SE Compostela; 21° 05/, 104° 44’; 3000 ft. Col-
lecting station situated 1 mi. SW Conde; arid tropical, open growth thorny
shrubs and trees; 1 hirsutus.

Conejos (Los), Michoacin. Another name for Nuevo San Juan. A village 4
mi. WSW Uruapan; 19° 22/, 102° 07’; 6000 ft.; 1 megalotis.

Conejos (Los), Veracruz. A village at 10,600 ft. on the northern slopes of
Cofre de Perote. (See Perote, Cofre de.)

Contreras, Distrito Federal. A town 11 mi. SSW Mexico City; 19° 15/, 99° 15;
8500 ft. Specimens from the valley floor and hills above town; open oak-
pine forests, grassland 40 megalotis, 1 fulvescens, 14 sumichrasti.

Contreras (Cafién), Distrito Federal. A deep canyon between Cerro San
Miguel and Cerro Sarita Rosa, at the mouth of which is located the town
of Contreras (see Contreras). Specimens from north and south sides of
canyon 9000-10,500 ft.; oak-pine forests and fir forests; 1 megalotis, 12
chrysopsis, 2 microdor..

Coérdoba, Veracruz. A c'ty in central Veracruz, 12 mi. E Orizaba; 18° 54/,
96° 55'; 3000 ft.; 1 mexicanus.

Cérdoba (Hacienda), M¢xico. A ranch on the old Mexico City-Puebla high-
way, 20 mi. ESE Mexico City; 19° 17/, 98° 50’; 8300 ft.; open oak forests,
a few pines; 40 megaiotis, 2 fulvescens, 1 sumichrasti.
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Cortés (Paso), México. A pass in the mountains 8 mi. E Amecameca; 19° 06/,
98° 38’; 11,300 ft.; pine forest, sacatén; 1 chrysopsis.

Corupo, Michoacan. An Indian village 18 mi. NW Uruapan; 19° 38', 102°
19’; 8000 ft.? Specimens from stand of Baccharis 2 mi. S Corupo; 3 mega-
lotis.

Costa Rica (Rancho San Francisco de), Sonora. A ranch on the coastal plain
and Rio Sonora, 40 mi. WSW Hermosillo; 28° 55, 111° 36’; 200 ft.?; 20
burti.

Cruz y Cruz (La Cruz), Tamaulipas. A locality at Kilometer 755, México-
Laredo highway, 29 mi. N Victoria; 24° 07/, 99° 13; 800 ft.; 1 fulvescens.
Cuapongo, Guerrero. Information from W. W. Brown indicates that Cua-
pongo is a lumber camp deep in the mountains, about 15 mi. W Chilpan-

cingo and 5 mi. WNW Omilteme; near 17° 33’, 99° 45'.

Cuernavaca, Morelos. A city 35 mi. S Mexico City in the Rio Balsas drainage;
18° 55/, 99° 14/; 5000 ft.; semitropical, arid scrub; 1 fulvescens.

Cuitzeo, Michoacén. A town on the northern edge of (the dry) Lago de Cuit-
zeo, 18 mi. N Morelia; 19° 58, 101° 09’; 6000 ft.; mesquite, grassland.
Specimens from south shore of the lake, 4 mi. S. Cuitzeo; 20 fulvescens.

Cuitzeran (Cerro), Michoacdn. See San Juan, Michoacan.

Culiacin, Sinaloa. A large town on the coastal plain of central Sinaloa; 24°
48, 107° 23’; 100 ft.; low deciduous forest; 1 fulvescens.

Cumbre (La), Oaxaca. A collecting locality 5 mi.* NE Cerro San Felipe; near
17° 127, 96° 35’; 9000 ft.; 3 sumichrasti.

Cuyutldn (Cerro Viejo), Jalisco. A mountain south of Cuyutlan, 22 mi. SSW
Guadalajara; 20° 22/, 103° 27’; 74 specimens of megalotis from grassland
on summit, 9700 ft.; and 1 specimen of megalotis from 8500 ft.

Durango, Durango. The capital city in the central part of the state; 24° 01,
104° 40’; 6200 ft.; mesquite, agave, cactus, grassland; 3 fulvescens.

Ejutla, Oaxaca. A town in southern Oaxaca, 32 mi. S Oaxaca de Judrez; 16°
34/, 96° 43'; 4700 ft.; 4 megalotis.

Encarnacién (de Diaz), Jalisco. A town on the railroad in northeastern
Jalisco, 25 mi. S Aguascalientes; 21° 32, 102° 14’; 6200 ft.; mesquite-grass-
land. Specimens from 9 mi. N Encarnacién; 2 fulvescens.

Escondido (Rancho), Michoacdn. A ranch and turpentine mill, 1 mi. N Apo
on the western flanks of Cerro de Tancitaro; 19° 26/, 102° 25’; 7000 ft.;
humid canyons; oak, madrone, pine forests (with epiphytes) on crests; 14
sumichrasti, b megalotis.

Escuinapa, Sinaloa. A town near the railroad 50 mi. SE Mazatldn and 13 mi.
SSW Rosario; 22° 507, 105° 47’; 100 ft.; 1 fulvescens.

Esperanza (Finca), Chiapas. A coffee and cattle finca 4 mi. NE Escuintla in
southern Chiapas; 15° 20", 92° 36’; 500 ft.; 1 gracilis.
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Estancia (La), Sonora. A collecting station in foothills 6 mi. N Nacori; 2150
ft.; Nacori lies at 29° 05’, 110° 03’; 1 fulvescens.

Etzatldn, Jalisco. A town 41 mi. W Guadalajara and 15 mi. N Ameca; 20° 46/,
104° 5; 4000 ft.; mesquite, cacti, grassland; 7 fulvescens.

Galeana, Nuevo Leén. /A town in central Nuevo Ledn 30 mi. SW Monte-
morelos; 24° 407, 100° 04’; 5500 ft. Specimens from 7000 ft. in mountains
12 mi. NNW Galeana; pines, oaks; 5 megalotis.

Garcia (Colonia), Chihuiahua. A ranch and settlement in the Sierra Madre
Occidental of northwestern Chihuahua; 29° 58/, 108° 22’; 8200 ft.; pines,
oaks; 2 megalotis.

Gémez Farias, Tamaulipas. A town at the base of the Sierra Madre Oriental,
46 mi. S Ciudad Victoria; 23° 03, 99° 09’; 1100 ft. Specimens from 5 mi.
NE Gémez Farias; chaoarral; 4 fulvescens.

Gordo (Cerro), Veracruz A village on the Jalapa-Veracruz highway, 16 mi.
SE Jalapa; 19° 25/, 96° 42’. Specimens from 4 mi.* NNW Cerro Gordo,
1500 ft.; 20 fulvescens.

Gotera (Cafién), Chihuahua. A canyon northwest of Chihuahua; near 28°
457, 106° 10’. Specimen; from 9 mi.* NW Chihuahua; 5550 ft.; 2 fulvescens.

Guadalajara, Jalisco. Tt.e city north of Lake Chapala; 20° 407, 103° 20;
5100 ft.; grassland. Spe:imens from 8 mi. S, 1 fulvescens, and from 27 mi. S
and 12 mi. W of the city, 11 megalotis.

Guadalupe (Sierra), Coahuila. Goldman (1951) stated that these mountains
are located about 20 1ni. SW Saltillo, with a peak elevation of 9500 ft.
Apparently this range is the one that lies about 15 mi. SE General Cepeda
(or Villa de Patos); 25° 5'-25° 10’, 101° 10-101° 25’; 1 megalotis.

Guadalupe y Calvo, Chil.uahua. A settlement in extreme southwestern Chi-
huahua, about 100 mi. SW Parral; 26° 07/, 107° 0’; 7100 ft. Pine forests
giving way to aspen and few fir at higher elevations; specimens from 7000-
9000 ft. in vicinity of 1Hacienda del Tule at east base of Cerro Mohinora
(Goldman, 1951); 3 megzalotis.

Guirocoba, Sonora. A ranch in foothills 15 mi.* SE Alamos; near 26° 50,
108° 407; 1500 ft.; 3 fuivescens.

Guzman (Ciudad), Jalisco. Also known as Zapotldn. The second largest city
in Jalisco, 70 mi. S Guadalajara; 19° 45/, 103° 30’; 5000 ft.; desert shrub,
cactus, grassland. Specimens from the vicinity of the city, 10 fulvescens;
others from 10 mi. W Guzmadn, 6500 ft., at the lower edge of the pine belt, 2
fulvescens, 9 sumichrasit.

Hermosillo, Sonora. A city on the arid coastal plain of west-central Sonora;
29° 05/, 110° 577; 800 ft. Specimens from 11 mi.* W Hermosillo; 3 burti.

Hidalgo (Villa), Oaxaca. See Yalalag.
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Hidalgo, Tamaulipas. A town on the México-Laredo highway, 42 mi. S
Linares; 24° 157, 99° 27’; 1000 ft.; 9 fulvescens.

Honey, Puebla. A settlement in northeastern Puebla, 15 mi. NE Tulancingo,
Hidalgo; 20° 157, 98° 18/; 6000 ft.?; 4 megalotis, 1 sumichrasti.

Huajuapan (de Ledn), Oaxaca. A town in northwestern Oaxaca, 50 mi. SW
Tehuacédn, Puebla; 17° 48/, 97° 47’; 5000 ft.; mesquite, thorny shrubs; 1
fulvescens. ‘

Huamantla, Tlaxcala. A town 25 mi. NE Puebla; 19° 19/, 97° 55’; 8200 ft.;
grassy plains; 1 megalotis.

Huauchinango, Puebla. A town on the edge of the Mexican Plateau in north-
ern Puebla; 20° 11/, 98° 08’; 4900 ft.; at lower border of oak-pine belt and
upper border of humid forest. Specimens from valley and from slopes above
and below the town; 10 sumichrasti, 38 fulvescens, 1 megalotis, 2 mexicanus.

Huipulco, Distrito Federal. A village near Tlalpam, 10 mi. S Mexico City;
19° 177, 99° 10’; 7500 ft.; 3 megalotis.

Huitzilac, Morelos. A village in extreme northwestern Morelos, 7 mi. N
Cuernavaca; 19° 02’, 99° 16’; 8200 ft. Specimens from slopes above and
below village; 7500-10,000 ft.; 3 megalotis, 1 chrysopsis.

Indé, Durango. A town in northern Durango, 80 mi. SSE Parral, Chihuahua;
25° 5%, 105° 11’; 6100 ft.; mesquite-grassland plains and rolling hills
dotted with oak and juniper; 1 fulvescens.

Ixtaccihuatl (Volcdn), México. A volcano north of Volcin Popocatépetl, 35
mi. SE Mexico City; the summit 19° 10/, 98° 38’; 17,300 ft. Specimens from
near timber line, 13,500 ft.; 1 chrysopsis.

Ixtlin, Oaxaca. A town in the Sierra Judrez, 24 mi. NE Oaxaca City; 17° 20/,
96° 29'; 6200 ft.; 5 megalotis.

Ixtldn (del Rio), Nayarit. A town in extreme southeastern Nayarit, 47 mi.
SE Tepic; 21° 03, 104° 23’; 4000 ft. Specimens from mesquite-dotted grass-
land and from marshy area along a stream 1 mi. E Ixtldn; 6 fulvescens, 2
hirsutus.

Jacales, Veracruz. A village 25 mi. NNW Tulancingo, Puebla, near the
Puebla state line; 20° 26/, 98° 27'. Specimen from 6 mi.* SW Jacales, 6500
ft.; 1 fulvescens.

Jalacingo, Veracruz. A town 32 mi. NW Jalapa; 19° 497, 97° 18’; 6500 ft.?
Specimens from vicinity of town; 18 megalotis, 8 sumichrasti.

Jalapa, Veracruz. A city in north-central Veracruz at upper edge of arid
tropical belt and near lower edge of “cloud forest” belt; 19° 32/, 96° 54’;
4500 ft. Specimens from localities within 2 mi. of Jalapa; 8 sumichrasti,
2 fulvescens, 1 mexicanus; another from 4 mi.* SE Jalapa, 1 fulvescens.

Jalpdn, Querétaro. A town in the lowlands of northeastern Querétaro; 21°
14/, 99° 29/; 2500 ft.; mesquite, arborescent cacti; 4 fulvescens.

Jaltenango, Chiapas. A town in a valley on the northern flanks of the Sierra
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Madre, 46 mi. SW Comitan; 15° 52/, 92° 43’; 2300 ft.; arid, thorny shrubs
and cacti; 1 fulvescens.

Jaumave, Tamaulipas. A town in an arid valley in the Sierra Madre Oriental,
27 mi. SW Ciudad Victoria; 23° 257, 99° 22’; 2400 ft.; desert shrub and
grassland; 13 fulvescer.s.

Jico, Veracruz. A town a: the eastern base of the Cofre de Perote, 9 mi. SSW
Jalapa; 19° 257, 97° 0’; 4300 ft. Specimens came from the vicinity of town
and upslope to about 6500 ft.; 8 sumichrasti, 3 fulvescens, 2 mexicanus.

Jimulco, Coahuila. A town on the railroad, 17 mi. S Torreén; 25° 09, 103°
21’; 4100 ft.; arid plairs; 3 megalotis.

Juquila, Oaxaca. A towr in the Sierra Madre del Sur of extreme southern
Oaxaca, 70 mi. SSW Oaxaca City; 16° 15’, 97° 18’; 4900 ft.; moist, broad-
leaf forests; 12 sumichrasti.

Kilometer 46 Mexico City-Acapulco highway, Morelos. A collecting station
near La Cima, Distrito Federal, across the line in Morelos; 19° 05/, 99° 13/;
10,000 ft.; sacatén plains, oak, madrone, pines on hills; 9 chrysopsis, 7
megalotis.

Lagos (de Moreno), Jalisco. A town on the railroad in extreme northeastern
Jalisco; 21° 217, 101° 55'; 6400 ft.; mesquite-grassland; 1 fulvescens.

Lerma, México. A town 8 mi. E Toluca; 19° 17, 99° 32/; 9100 ft.; 8 megalotis.

Limé6n (Hacienda), San Luis Potosi. A hacienda in extreme northeastern
San Luis Potosi, 55 mi. W Tampico; 22° 11", 98° 14’; 200 ft.; 1 fulvescens.

Llano Grande, Oaxaca. /A village on the coastal lowlands in southwestern
Oaxaca, 18 mi. NW Pinotepa Nacional; savanna, thorny brush, and small
trees (Goldman, 1951); 16° 32/, 98° 15’; 300 ft.?; not to be confused with
the Llano Grande between Tepextla and the seacoast; 2 fulvescens.

Lobos (Puerto de), Sonora. A village on the seacoast south of Guaymas; 30°
157, 112° 507; 1 megalot:s.

Lulu, Zacatecas. A railroad station in extreme eastern Zacatecas, 40 mi. SSE
Concepcién del Oro and 10 mi. SSW the junction of Coahuila, Neuvo
Ledn, Zacatecas, and Sen Luis Potosi state boundaries; 24° 28/, 100° 52,
5600 ft. Specimen from 3 mi. N Luld; 1 megalotis.

Macho de Agua, Michoacdn. A locality near Kilometer 146 on the México-
Morelia highway, on the southeastern border of the Valley of Zitacuaro,
5 mi. E Zitdcuaro; 100° 17/, 19° 27’; 2 sumichrasti.

Maltrata, Veracruz. A town 11 mi. WSW Orizaba; 18° 497, 97° 16’; 6000 ft.;
1 sumichrasti.

" Manantlan (Rancho), Jalisco. A group of ranches in the Sierra de Autldn,
8-10 mi. S Autldn and 2-3 mi. SW Tecomatldn; 19° 40’, 104° 24’; 5000 ft.;
grassland, oak scrub, low thorny trees and shrubs; 1 fulvescens.

Mangiay (Pozo), Chihuahua. A collecting station of S. B. Benson, located
about 30 miles by road south of Chihuahua on the Rio San Pedro and on
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the power line running from Chihuahua to Horcasitos (Benson, in litL.);
5200 ft.; mesquite-grassland, desert; 1 fulvescens.

Mapastepec, Chiapas. A town on the railroad and Pacific coastal plain of
southern Chiapas, 55 mi. NW Tapachula; 15° 26’, 92° 54’; about 200 ft.;
1 gracilis.

Margaritas (Las), Chiapas. A ranch located 15 mi.* E Comitdn; 16° 20’, 92°
0’; 4100 ft.; 10 sumichrasti.

Marqués, Hidalgo. Given by Goldman (1951) as a railroad station at 8132 ft.
northwest of Tula and just north of the boundary of México; dry glassland
giving way to oaks and a few pines on hills. Near 20° 15/, 99° 35; 1
fulvescens.

Martinez (Rancho), San Luis Potosi. A ranch 10 mi.* S Naranjas in eastern
San Luis Potosi; near 22° 25, 99° 20’; 500 ft.; 1 fulvescens.

Mascota, Jalisco. A village at the base of the Sierra San Sebastidn, 30 mi.
ESE Puerto Vallarta; 20° 33’, 104° 49’; 3900 ft.? Specimen from Hacienda
El Tajo at extreme NW end of valley in which Mascota is situated (Gold-
man, 1951); 1 fulvescens.

Matamoros, Tamaulipas. The border town on the coastal lowlands opposite
Brownsville, Texas; 25° 22/, 97° 31’; 30 ft.> Specimens from vicinity of
town, b fulvescens, and 6 mi.* § Matamoros, 2 fulvescens.

Mazatlan, Sinaloa. A city on the seacoast; 23° 12/, 106° 26'. Collections were
made at Castillo, 6 mi. E Mazatldn (Goldman, 1951); 300 ft.?; 4 fulvescens.

Metlaltoyuca, Puebla. A village in the lowlands of extreme northern Puebla,
35 mi. SW Tuxpan; 20° 45’, 97° 51’; 800 ft.; dense humid tropical forest;
1 mexicanus.

Metzquititldn, Hidalgo. See San Agustin.

México, Distrito Federal. The capital of the Republic; 19° 25/, 99° 107; 7400
ft. Specimens from Colonia del Valle, a colonia in the southern part of the
city; 2 megalotis. Other specimens from 10-12 mi. E the city; 2 fulvescens.

Miahuatlan, Oaxaca. A town in southern Oaxaca, 50 mi. S Oaxaca de Judrez;
16° 21/, 96° 35'; 5100 ft.; 9 megalotis.

Mil Cumbres, Michoacdn. A settlement and lookout on the Mexico City-
Morelia highway, 15 mi. WSW Ciudad Hidalgo; 19° 37/, 100° 46; 9200 ft.;
1 megalotis, 1 sumichrasti.

Mirador, Veracruz. A ranch in the humid subtropics of west-central Veracruz,
27 mi. S Jalapa and 10 mi. NNE Huatusco; 19° 17/, 96° 54/; 3000 ft.; 4
fulvescens.

Miramar Grande, San Luis Potosi. A ranch 17 mi. NW Tamasunchale, a few
miles west of Xilitla; 21° 257, 99° 05; 5000 ft.; 1 mexicanus.

Misién (La), Sonora. A collecting station 2 mi.* SW Magdalena; 2900 ft.
Magdalena lies at 30° 88', 111° 0'; 1 fulvescens.
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Molango, Hidalgo. A town 45 mi. N Pachuca; 20° 48, 98° 43’; 5400 ft.; 14
sumichrasti, 1 mexicaaus.

Monterrey, Nuevo Ledn. The capital and largest city of Nuevo Leé6n; 25° 407,
100° 18’ 1800 ft. Specimens from 14 mi.* N Monterrey, 1950 ft.; 6
fulvescens.

Morelia, Michoacan. A city in central Michoacdn; 19° 42/, 101° 11’; 6400 ft.
The collecting station 15 mi.* ESE Morelia, 7300 ft., probably is near
Temascal; 1 fulvescens. Other specimens from 30 mi.* E Morelia, 8500 ft.,
in pine and fir forest; 8 sumichrasti.

Mulato (El), Tamaulipas. A village at the northern base of the Sierra San
Carlos, 30 mi. E Linares; 24° 53, 99° 05’; 700 ft.; thorny shrubs; 1 fulvescens.

Nahuatzin, Michoacdn. A village in central Michoacdn, 14 mi. SSW Zacapu;
19° 377, 101° 54/; 8500 ft.; 10 megalotis.

Naranjos, San Luis Potosi. A settlement 15 mi. W Antiguo Morelos in the
valley of the Rio Mesillas; 22° 31, 99° 23’; 500 ft. Specimen from 3 mi. W
Naranjos, 1200 ft.; 1 fulvescens.

Nautla, Veracruz. A town on the coast of central Veracruz, at the mouth of
the Rio Nautla; 20° 15, 96° 457; 75 ft.; 1 fulvescens.

Nejapa, Oaxaca. A town in the valley of the Rio Tehuantepec, 57 mi. SE
Tehuantepec; 16° 32/, 95° 59’; 1900 ft.; 2 fulvescens.

Nochixtldn, Oaxaca. A town in north-central Oaxaca, 43 mi. NW Oaxaca
City; 17° 27, 97° 14’; 6200 ft.; 1 fulvescens.

Nogales, Sonora. A town across the international boundary from Nogales,
Arizona; 31° 19/, 110° 57’; 3900 ft. Specimen from vicinity of town, 1 ful-
vescens; another from 14 mi.* S Nogales, 1 montanus.

Oaxaca (de Judrez), Oaxaca. The capital city of Oaxaca; 17° 04/, 96° 43;
5000 ft.; grassland, mesiuite, thorny trees on valley floor; oak, manzanita,
pine on hills; 18 fulvescens, 19 megalotis. Nelson’s and Goldman’s speci-
mens from the mountains west of Oaxaca were collected in the mountains
west of Cuildpan (Goldman, 1951), their camp apparently 15 mi. SW
Oaxaca; near 16° 57’, 96° 55’; 9300 ft.? 1 sumichrasti, 2 megalotis.

Ocotldn, Jalisco. A city on the Rio Grande de Santiago near Lago de Chapala;
20° 21", 102° 46’; 5000 ft.; mesquite, acacias, grassland; 2 fulvescens, 3
megalotis.

Ocozocoautla, Chiapas. A town 17 mi. W Tuxtla in western Chiapas; 16° 46/,
93°.23"; 2300 ft.; semiarid; 1 fulvescens.

Omilteme, Guerrero. A ranch on the southern slope of the Sierra Madre del
Sur about 10 mi. WSW Chilpancingo; near 17° 38/, 99° 40’; 7200 ft.?; fir,
pine, and cloud forests. Specimens from vicinity of the ranch to 3 mi. W
Omilteme; 4 sumichrasti.
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Oposura (= Moctezuma), Sonora. A town on the Rio Moctezuma, 90 mi. NE
Hermosillo; 29° 48, 109° 41’; 2000 ft.; 1 fulvescens.

Orizaba, Veracruz. A city in west-central Veracruz; 18° 50’, 97° 06’; 4200 ft.;
wet [orests, frequent clouds and fogs. Specimens from within 3 mi. of the
city; 16 sumichrasti, 12 fulvescens.

Orizaba (Volcin de), Puebla and Veracruz. The highest mountain in México
on the Veracruz-Puebla state boundary; summit 19° 03/, 97° 16’; 18,700 ft.
Specimens from western and southern slopes in range 9500-13,000 ft.; 3
megalotis, 1 chrysopsts.

Ozolotepec (Santa Maria), Oaxaca. A village 20 mi. SE Miahuatldn; 16° 13,
96° 22’; 8000 ft.? Collections from La Cieneguia, a ranch 3 mi. N Ozolo-
tepec, approximately 10,000 ft. (Goldman, 1951); 1 megalotis, 1 sumichrasti.

Pachuca, Hidalgo. A city in southern Hidalgo, 55 mi. NNE Mexico City;
20° 08/, 98° 43’; 8000 ft. Specimen from 5 mi.* SW Pachuca, 8400 ft.; 1
megalotis.

Pahuatldn, Puebla. A town in northern Puebla, 20 mi. NE Tulancingo,
Hidalgo; 20° 187, 98° 08’; 4500 ft.; 3 fulvescens.

Palo Amarillo (Rancho), Nayarit. A ranch in extreme southern Nayarit in the
vicinity of Amatldn de Cafias; near 20° 45’, 104° 25’; 3000 ft.?; 1 fulvescens.

Parada (Hacienda La), San Luis Potosi. A ranch 19 mi. NW San Luis Potosi
and 3 mi. S Arenal on the railroad; 22° 207, 110° 12’; 6000 ft.; mesquite-
grassland; 6 fulvescens.

Parada (La), Oaxaca. Goldman (1951) stated that this is a hacienda situated
at about 8000 ft. on the northern slopes of mountains which are west of
Cerro San Felipe; 2 megalotis.

Paricutin (Volcdn), Michoacidn. An active volcano in western Michoacdn, 15
mi. WNW Uruapan; 19° 30, 102° 16’. Specimen from 3 mi. NE Volcin
Paricutin; 7200 ft.; 1 megalotis.

Parral (Hidalgo del), Chihuahua. A large town in the foothills of the Sierra
Madre in extreme southern Chihuahua; 26° 56/, 105° 40’; 5500 ft.; semi-
arid plains and foothills; 1 fulvescens. Other specimens from 2 mi. W Parral;
2 megalotis.

Patambén (or Patamba), Michoacdn. A town 12 mi. § Zamora at the north-
eastern base of Cerro Patamban; 19° 48, 102° 18’; 7000 ft.? Specimens from
the vicinity of the town and to 12,000 ft. on the Cerro (Goldman, 1951); 8
chrysopsis, 4 megalotis, 1 sumichrasti.

Pitzcuaro, Michoacdn. A town near the southeastern end of Lago de Patz-
cuaro, 30 mi. WSW Morelia; 19° 307, 101° 36’; 7000 ft. Specimens from
several collecting stations in the vicinity, from 3 mi.* N, 6700 ft., to 10 mi.
SE, 9200 ft.; 78 megalotis, 18 sumichrasti, 2 fulvescens.

Perote, Veracruz. A town at the northwestern base of the Cofre de Perote in
west-central Veracruz; 19° 34’, 97° 15’; 8000 ft.; semiarid; 6 megalotis.
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Perote (Cofre de), Veracruz. A peak in western Veracruz, 15 mi. WSW Jalapa;
19° 307, 97° 08’; summ.it over 14,000 ft. All collections are from the northern
side of the mountain 'n the altitudinal range 9500-12,500 ft.; 15 megalot:s,
2 chrysopsis.

Piedras Negras. A villagz on the coastal plain and railroad, 30 mi. S Veracruz;
18° 46/, 96° 10’; 85 f1. Specimen from 9 mi. W Piedras Negras, 300 ft.; 1
fulvescens.

coastal plain of Chiapas; located 45 mi. SW Tonala; 15° 417, 93° 13’; 50 ft.;
1 gracilis.

Pinabete, Chiapas. Stated by Goldman (1951) to be ranches at 8800 ft., about
48 mi.* N Tapachula and 25 mi.* NW Los Chicharras; collections made
within the range 7500--8800 ft.; pines, firs, madrones; 8 sumichrasti.

Plan del Rio, Veracruz. A settlement on the Jalapa-Veracruz highway, 20 mi.
SE Jalapa; 19° 24/, 96° 38’; 1000 ft.; arid tropical, thorny shrubs, arbores-
cent cacti. Specimens irom the vicinity of the village to 3 mi. NW Plan del
Rio; 4 fulvescens.

Platanar, Jalisco. A towr. near the railroad, 12 mi. § Ciudad Guzman; 19° 30/,
103° 28; 3200 ft. Mis:pelled Plantinar on the specimen labels. Specimens
from Agosto, 2 mi.* N Platanar (Goldman, 1951); 3 fulvescens.

Popocatépetl (Volcin), México. A volcano on the México-Puebla state line,
the summit 11 mi. SE Amecameca; 19° 02, 98° 38’; 17,900 ft.; specimens
from N slope, 10,800-13,000 ft.; 9 megalotis, 4 chrysopsis.

Potrero (Caiién del), Chihuahua. An arroyo west of El Saiz. Collections
from 7 mi.* W the town; elevation 5750 ft.; 1 megalotis, 2 fulvescens. El
Sauz lies at 29° 03, 10€.° 15,

Potrero Llano, Veracruz. A collecting station on the coastal plain of northern
Veracruz, 25 mi. NW Tuxpan; 21° 10, 97° 43’; 350 ft.; 3 fulvescens.

Potrero Viejo, Veracruz. A sugar cane plantation and mill 6 mi. E Cérdoba;
18° 527, 92° 507; 1700 £:.; 3 fulvescens.

Presidio, Veracruz. A railroad station 4 mi. NE Motzorongo and 17 mi. SSE
Cérdoba; 18° 41/, 96° <57; 1000 ft.?; 1 fulvescens.

Progreso, Yucatdn. A town north of Mérida on the Gulf of Mexico; 21° 18/,
89° 407; 1 gracilis.

Providencia Mines, Sonora. Mines in foothills, 45 mi. NW Moctezuma and
75 mi. NNE Hermosillo; near 30° 05, 110° 24’; 3000 ft.?; 2 fulvescens.
Prusia, Chiapas. A coffee finca on the northern slopes of the Sierra Madre, 23
mi. NN'W Mapastepec; 15° 44/, 92° 44/; 4000 ft.; oak-pine and cloud forests;

12 mexicanus.

Pueblo Nuevo, Chiapas. A village in the mountains of northern Chiapas, 30
mi. NNW San Cristébal; 17° 08’, 92° 53’; 5500 ft.; 2 sumichrasti, 1 mexi-
canus.
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Pujal (EI), San Luis Potosi. A settlement near the junction of the Rio Santa
Maria (Rio Tampaén) and the México-Laredo highway, 10 mi. S Valles;
21° 527, 98° 58’; 300 ft.; 2 fulvescens.

Punta (La), Jalisco. A village in extreme northeastern Jalisco, 24 mi. ESE
Aguascalientes; 21° 48’, 101° 56'; 6800 ft.? Specimen from 6 mi. SE Punta;
1 fulvescens.

Ramos (Rio), Nuevo Leén. A river in northern Nuevo Leén. Collecting sta-
tion 12 mi* NW Montemorelos, near 25° 19, 100° 03’; 1000 ft.; 1
fulvescens.

Rancheria, Chihuahua. A ranch in the Sierra Madre of southwestern Chlhua-
hua. S. B. Benson, who stopped there overnight, stated (in litt.) that it is
about 20 mi. E Guachochic, which would place it near 106° 45’, 26° 45’;
6300 ft.; 1 megalotis.

Real del Monte, Hidalgo. A mining settlement 4 mi. E Pachuca; 20° 09’, 98°
39’; 9000 ft.; 2 megalotis.

Reforma, Oaxaca. A town on the Pacific coastal lowlands of the Isthmus of
Tehuantepec, 52 mi. E Tehuantepec and 18 mi. WNW Tepantepec; 16°
257, 94° 28; 500 ft.?7; 2 fulvescens.

Resolana (La), Jalisco. A town in the tropical lowlands, 15 mi. SSW Autlan;
19° 34/, 104° 30’; 1000 ft.? Specimens from 2 mi. N Resolana, 1200 ft.; 38
fulvescens.

Reyes (Los), Michoacdn. A town in western Michoacan, 30 mi. SSW Zamora;
19° 357, 102° 28'; 5000 ft.; grassland, oak, pine; 6 fulvescens.

Reyes (or Pédpalo Reyes), Oaxaca. Goldman stated (1951) that this is a village
at 6700 ft. on the west slope of high mountains about 10 mi.* NE Cuicatldn.
The Pédpalo Santos Reyes on the Amer. Geog. Soc. map lies on the south
slope of mountains, 12 mi. ENE Cuicatldan; 17° 53/, 96° 48'. Specimeris
from altitudinal range 6700 to 10,200 ft.; 3 sumichrasti.

Reyes (Villa de), San Luis Potosi. A village 23 mi. S San Luis Potosi; 21° 49/,
100° 56; 6000 ft.; 1 fulvescens.

Rio Blanco, Veracruz. A town on the highway 4 mi. W Orizaba; 18° 50/, 97°
097; 4200 ft.; 1 fulvescens.

Rio Frio, México. A settlement in the Monte Rio Frio Range of eastern
México at about the highest point on the Mexico City-Puebla highway; 19°
21", 98° 40’; 10,000 ft. Specimens from slopes in the vicinity of Rio Frio;
9500-10,500 ft.; 17 megalotis, 1 chrysopsis.

Rio Verde, San Luis Potosi. A town in the broad valley of the Rio Verde, 65
mi. ESE San Luis Potosi; 21° 56/, 100° 0’; 3200 ft.; mesquite, thorny shrubs,
grassland; 6 fulvescens.

Rodeo (Rancho), Nuevo Leén. A ranch in foothills of the Sierra Madre
Oriental, 7 mi.* S Santa Catarina; near 25° 35’, 100° 27’; 2400 ft.; 1
fulvescens.
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Sabaneta, Michoacdn. A collecting station 6 mi.* SSW Ciudad Hidalgo; near
19° 377, 100° 35’; 8000 ft.; 3 megalotis.

Salado (Lago), Puebla. An old crater at side of Mexico City-Veracruz highway
at settlement of Alchichica; 19° 25/, 97° 24’; 8000 ft.; 2 megalotis.

Salazar, México. A railroad station 17 mi. E Toluca; 19° 19/, 99° 24’; 10,000
ft. Specimens from surrounding grassy plains and adjoining fir- and pine-
covered hills; 8800-10,500 ft.; 6 megalotis, 1 chrysopsis.

Saltillo, Coahuila. A city in the Sierra Madre Oriental of southeastern Coa-
huila, 47 mi. WSW Monterrey; 25° 25/, 101° 0’; 4800 ft.; arid plains, cre-
osote bush, yucca, anc ocotillo, giving way to oak, juniper, and pifion on
low hills; 1 megalotis.

Salto (EI), Durango. A settlement in southwestern Durango; 23° 47/, 105° 22';
approximately 8300 ft.; pine-oak forests; 2 megalotis.

San Agustin (= Metzqu:titldn), Hidalgo. A town in eastern Hidalgo situated
near the place where the Pachuca-Zacualtipin road crosses the Rio Tulan-
cingo; 20° 32’, 98° 38'; 4700 ft. Collections were made in a deep, dry bar-
ranca at about 3500 ft.; cacti of many kinds were abundant there; 3 ful-
vescens.

San Andrés (Cerro), Michoacdn. A mountain in northeastern Michoacdn, the
summit 10 mi. NN'W Ciudad Hidalgo; 19° 48’, 100° 35’; 12,900 ft. Speci-
mens from the ridge o the west of the main peak; from dry oak woods,
8000 ft., to moist pine fir forests, 9400 ft.; 8 sumichrasti, 5 megalotis, 2
microdon.

San Angel, Distrito Federal. A suburb of Mexico City 8 mi. SSW the center
of the City; 19° 20, 99° 13’; 7500 ft. Specimens from the pedregal; sparse
brush, cactus; 2 megalotis.

San Antonio (de Jaral), (Coahuila. A settlement 30 mi. NW Saltillo and 3 mi.
S Jaral; 25° 37/, 101° 28'; 4000 ft.; 2 fulvescens.

San Bartolomé¢, Chiapas A town on the slopes of the Rio de Chiapa Valley,
28 mi. WNW Comitar.; 16° 207, 92° 34/; 2600 ft.; 1 fulvescens.

San Bartolomé, Distrito Federal. A village 10 mi. SW Mexico City and 2 mi.
NW Contreras; 19° 20/, 99° 16/; 8500 ft. Specimen from the pine- and oak-
studded hills above the village; 1 sumichrasti.

San Carlos, Veracruz. A town near the seacoast 20 mi. NNW Veracruz, 19°
24/, 96° 21'; 25 ft.; 3 fulvescens.

San Cristébal (Las Casas’, Chiapas. A city in central Chiapas; 16° 45’, 92° 33/;
7100 ft.; oak-pine. Collections from 7000-9500 ft. in the vicinity of the city
and on ridges to southeast; oak-pine forests, grassland, cloud forests; 27
sumichrasti. Specimens from 6 mi. SE San Cristébal, 7300 ft., collected in
humid forest; 4 sumichrasti, 1 microdon.

San Felipe (Cerro), Oaxica. A short range of mountains in central Oaxaca.
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The highest cerro lies 9 mi. N Oaxaca City; 17° 11’, 96° 40’; 10,200 ft. Speci-
mens from 8000-10,000 ft.; 3 sumichrasti, 1 megalotis, 1 microdon.

San Francisco Solano, Chiapas. A ranch situated about 25 mi.* NW Comitdn;
5500 ft.?; 23 sumichrasti.

San Gabriel, Jalisco. Also known as Villa Carranza. A town 18 mi. W Ciudad
Guzmain at the northwestern base of the Nevado de Colima; 19° 48’, 103°
48'; 4300 ft.; cactus, thorny shrubs, grassland. Specimens from 1 mi. N San
Gabriel; 24 fulvescens.

San Gerénimo (San Jerénimo), Distrito Federal. A village near San Angel on
the southwestern outskirts of Mexico City; 19° 207, 99° 14’; 7500 ft.? Speci-
mens from the pedregal adjoining the village; shrubs, cactus, sparse grass;
7 fulvescens, 2 megalotis.

San Gregorio, Chiapas. Listed on specimen label as 30 km. NE San Cristobal,
2000 meters. Probably the San Gregorio situated 19 mi. E San Cristébal;
16° 437, 92° 20’; 6500 ft.; 1 sumichrasti.

San Isidro, Veracruz. A village 10 mi. W Tuxpan on the south bank of the
Rio Tuxpan on the hot coastal plain; 20° 577, 97° 33’; 100 ft.; 2 fulvescens.

San José, Chiapas. A settlement near the Guatemala border, 28 mi. ESE
Comitdn; 16° 07/, 91° 45; 5000 ft.; 1 sumichrasti, 1 mexicanus.

San José, Nayarit. See Conde.

San José (Hacienda), Sinaloa. A ranch 21 mi.* NE Rosario; near 23° 05/, 105°
35; 350 ft.; 2 fulvescens.

San Juan, Campeche. A village on the railroad, 35 mi. S Campeche City and
15 mi. E Champotén; 19° 187, 90° 29’; 100 ft.; 1 gracilis.

San Juan, Durango. A village 12 mi. WSW Goémez Palacio on the Rio Nazas;
25° 29, 108° 40; 3800 ft.; specimens from mesquite river bottom; 1 ful-
vescens.

San Juan (de Parangaricutiro), Michoacin. A village destroyed by Volcin
Paricutin, 14 mi. NW Uruapan; 19° 32/, 102° 15’; 7700 ft. Specimens from
open pine woods and brush 2 mi. NNW San Juan on Cerro Cuitzerdn; 3
megalotis.

San Lucas, Chihuahua. A settlement 40 mi. SSE Chihuahua City on the Rio
San Pedro; 28° 06, 105° 45’; 4000 ft.? Specimens from 9 mi.* SE San Lucas
on the Rio San Pedro; 5300 ft.?; 2 fulvescens.

San Mateo, Distrito Federal. A village 10 mi. SW Mexico City; 19° 207, 99°
17’5 9000 ft.; fir, pine, oak forest in canyon; 1 chrysopsis.

San Rafael, Chiapas. A settlement 12 mi.* SE San Cristébal; near 16° 38’, 92°
3275 5000 ft.; 21 sumichrasti.

San Sebastidn, Jalisco. A village in the Sierra San Sebastidn, 28 mi. SE Puerto
Vallarta; 20° 46/, 104° 53’; 4000 ft. Specimens labeled San Sebastian were
collected at various places and altitudes (Goldman, 1951); 8 fulvescens,
2 hirsutus.
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San Vicente, Chiapas. A hacienda at 4000 ft. near the Guatemala border on
the north side of the R.io de Chiapa Valley. Collections made in altitudinal
range 3500—-4000 ft. (C-oldman, 1951); 1 fulvescens.

Santa Ana (Potrero), Sun Luis Potosi. A potrero 714 mi.* S Matehuala.
Matehuala lies at 23° 387, 100° 39’; 5300 ft.; 1 fulvescens.

Santa Catarina, Nuevo l.eén. A town on the Monterrey-Saltillo road, 10 mi.
W Monterrey; 25° 35/, 100° 27; 2000 ft.; 3 fulvescens.

Santa Engracia (Hacienda), Tamaulipas. A ranch and resort at the base of
the Sierra Madre Oriental, 25 mi. N Ciudad Victoria; 24° 02/, 99° 16’; 800
ft.?; chaparral; 8 fulvescens.

Santa Isabel, Nayarit. A village on the Guadalajara Tepic highway, 30 mi.
SSE Tepic; 21° 107, 10-° 38’; 3500 ft. Specimens from grassland and shallow
tree-lined barranca 2 mi. N Santa Isabel, 4 fulvescens and 3 hirsutus, and
from deep, humid barranca 4 mi. N Santa Isabel, 1 fulvescens, 9 hirsutus.

Santa Maria, Veracruz. Goldman (1951) identified this place as a village at
1800 ft. near river of same name (= Rio Pescados) about 20 mi.* NE
Mirador; 4 fulvescens. The Rio Pescados on my maps courses less than 10
miles from Mirador; 1800 ft. on that river would be near Jalconiulco,
19° 20, 96° 45"

Santa Rosa, Distrito Federal. A village 11 mi. SW Mexico City and 3 mi.
WNW Contreras; 19 19/, 99° 17’; 9000 ft. Specimens from fir-studded
canyon near the village and on adjoining slopes; 4 megalotis, 1 chrysopsis.

Santa Rosa, Guanajuato. A mining settlement in the Sierra Guanajuato, 5
mi. NE Guanajuato; 21° 04/, 101° 12’; 8200 ft.?; oak, madrone; 1 megalotis.

Santa Rosa, Quintana Roo. A hacienda 10 mi. S Peto, Yucatdin; 19° 58/, 88°
53'; 100 ft.; 1 gracilis.

Sauceda (La), Sonora. A settlement 15 mi. NNE Cananea; 31° 107, 110° 10’;
4400 ft.; 6 megalotis.

Silao, Guanajuato. A town on the railroad 20 mi. N Irapuato; 20° 57, 101°
26'; 5800 ft.; mesquite-grassland; 2 fulvescens.

Silla (Cerro de 1a), Nuevo Ledn. A mountain with a saddle-shaped crest lying
to the southeast of Mo:aterrey; summit 25° 35’, 100° 13/; 5700 ft. Specimens
from altitude range 2000-3500 ft.; 3 fulvescens.

" Sinaloa, Sinaloa. A town on the coastal lowlands of northern Sinaloa; 25° 50,
108° 138; 200 ft.?; 2 fulvescens.

Sola de la Vega, Oaxaca. A town in south-central Oaxaca, 40 mi. SSW Oaxaca
City; 16° 32/, 96° 58'; £000 ft.; 17 megalotis, 2 fulvescens.

Sombrerete, Zacatecas. A town in northwestern Zacatecas; 23° 38/, 103° 39’;
7800 ft. Specimens from 8 mi. W and 1 mi. N Sombrerete; 7800 ft.; 1
megalotis.

Sonora mesa, Sonora. A collecting locality of Nelson and Goldman located
20 mi. S U.S.-México international boundary on high bank above the

Colorado River, 100 ft. (Goldman, 1951); 1 megalotis.
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Taciambaro, Michoacdn. A town south of Pdtzcuaro; on U. S. Aeronautical
Charts 19° 14/, 101° 28'; 5200 ft.; on Amer. Geog. Soc. map 19° 06%, 101° 20;
6100 ft. Specimens from vicinity of town to 6 mi. § Tacdmbaro; 4000-5700
ft.; 19 fulvescens.

Talpa (de Allende), Jalisco. A town in western Jalisco, 30 mi. SE Puerto
Vallarta; 20° 23/, 104° 51/; 4000 ft.; grassland, scattered pine and oak; 1
fulvescens.

Tamaulipeca, Tamaulipas. A ranch on the northwestern foothills of Sierra
San Carlos, 32 mi. ESE Linares and 14 mi. NNW San Carlos; 24° 45, 99°
04'; 1500 ft.; thorny shrubs; 1 fulvescens.

Tamazulapan, Oaxaca. A town in northern Oaxaca, 15 mi. SE Huajuapan;
17° 407, 97° 35; 6500 ft.; scrub oak, grassland; 1 megalotis.

Tamazunchale, San Luis Potosi. A town at the base of the Sierra Madre
Oriental on the Rio Moctezuma and México-Laredo highway; 21° 16/, 98°
47'; 700 ft.; humid tropical forests; 1 fulvescens.

Tampico Alto, Veracruz. A town 10 mi. S Tampico; 22° 07/, 97° 48’; 50 ft.; 2
fulvescens.

Tamuin, San Luis Potosi. A town on the Rio Santa Maria, 15 mi. E Valles;
22° 0, 98° 467; 200 ft.; 4 fulvescens.

Tancitaro (Cerro de), Michoacin. A volcano in western Michoacdn, the
summit 15 mi. W Uruapan; 19° 25, 102° 18’; 12,700 ft. Specimens from
the northern slopes, 6000-12,000 ft.; 21 sumichrasti, 9 chrysopsis.

Tehuacdn, Puebla. A large town in southeastern Puebla; 18° 28’, 97° 24/;
5400 {t.; mesquite, acacia, cactus desert; 5 fulvescens.

Tehuatldn, Veracruz. A village on the coastal lowlands, 18 mi. SW Tuxpan
on the Tulancingo-Tuxpan highway; 20° 44/, 97° 338’; 700 ft. Specimen
from 3 mi. S Tehuatlin; 1 fulvescens.

Teloloapan, Guerrero. A town on the slopes of the Rio Balsas Basin in north-
central Guerrero, 22 mi. W Iguala; 18° 21/, 99° 32; 5400 ft.; 4 fulvescens.

Temascal, Michoacdn. A road junction 15 mi. E Morelia; 7000 ft.; grassland,
pine-oak; 1 fulvescens.

Tenejapa, Chiapas. A village 9 mi. NNE San Cristébal on the eastern flanks
of Cerro Zontehuitz; 16° 49, 92° 31’; 6400 ft. Specimens from slopes up to
7800 ft. above town (Goldman, 1951); 2 sumichrasti.

Teocelo, Veracruz. A village 10 mi. SSW Jalapa, and 3 mi. ESE Jico; 19° 2%/,
96° 58'; 4500 ft.; 22 fulvescens.

Teopisca, Chiapas. A town on the road between San Cristébal and Comitdn,
18 mi. SE San Cristébal and 2 mi. W Amatenango; 16° 30’, 92° 30’; 5900 ft.
Collections from vicinity of town and from a ranch at about 6700 ft. near
Teopisca; 35 sumichrasti.

Teotitldn, Oaxaca. A village in extreme northern Oaxaca, 30 mi. SE Tehua-
can, Puebla; 18° 08/, 97° 07/; 3100 ft.; arid; 8 fulvescens.
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Tepanco, Puebla. A village on the Puebla-Tehuacdn highway, 18 mi. NW
Tehuacin; 18° 33/, 97° 34’; 6000 ft.; mesquite desert; b fulvescens.

Tepic, Nayarit. The cagital city on the plains of the south-central part of the
state; 21° 31’, 104° 54'; 3100 ft.; grass on valley floor, scrub oak on adjoin-
ing hills; 2 fulvescens.

Tepoztlin, Morelos. A town in northern Morelos, 10 mi. ENE Cuernavaca;
18° 587,99° 06; 6000 £.; oak, tall shrubs, semitropical. Specimens from 1 mi.
W Tepoztln; 6 fulvescens.

Tequisquiapam, Querétaro. A town on the Rio Moctezuma, 30 mi. ESE
Querétaro; 20° 31’, 99° 53’; 6200 ft.; mesquite-grassland; 2 fulvescens.

Terdn (General), Nuevo Leén. A town 38 mi. SE Monterrey; 25° 15, 99° 40".
Specimens from 12 mi.* NW Terdn; 700 ft.; 5 fulvescens.

Tetecala, Morelos. A town in western Morelos, 17 mi. SW Cuernavaca; 18°
14/, 99° 24/; 3300 ft.; | fulvescens.

Texcoco, México. A town in the Valley of México, 25 mi. ENE Mexico City;
19° 31’, 98° 35'; 7400 ft.; arid plains. Specimens from 3 mi. NW Texcoco;
2 megalotis.

Teziutldan, Puebla. A tcwn in northeastern Puebla near the Veracruz state
line; 19° 497, 97° 21’; 7600 ft.; 8 sumichrasti, 6 mexicanus.

Tlacotepec, Veracruz. A village on the lower slopes of the Sierra Madre
Oriental, 8 mi. ENE Huatusco and 2 mi. NNE Coérdoba; 19° 12/, 96° 50'.
Specimens from 9 mi. ESE Tlacotepec; 1500 ft.; 2 fulvescens.

Tlalixtaquilla, Guerrero. A town in the Sierra Madre del Sur in extreme
eastern Guerrero, 13 mi. SSE Tlapa; 17° 23/, 98° 29’; 5000 ft.; 1 fulvescens.

Tlalpam, Distrito Federal. A town in the southern outskirts of Mexico City;
19° 177, 99° 107; 7600 {t.; semiarid, maguey, grassland; 4 fulvescens.

Tlapa, Guerrero. A town in the Sierra Madre del Sur in extreme eastern
Guerrero, 60 mi. E Chilpancingo; 17° 33’, 98° 33’; 3000 ft.; 1 fulvescens.
Tlapacoydn, Veracruz. A village 35 mi. NNW Jalapa and 3 mi. E Puebla

state line; 19° 58’, 97° 13’; 1700 ft.; 1 mexicanus.

Tlapancingo, Oaxaca. A village in the Sierra Madre del Sur, 10 mi. E Guer-
rero state line; 17° 30’ 98° 157; 5200 ft.; open oak, pine forest; 2 megalotis.

Tlaxcala, Tlaxcala. A town 18 mi. N Puebla; 19° 18/, 98° 14/; 7500 ft.?;
grassy plains. Specimens from 5 to 8 mi. SW Tlaxcala; 2 megalotis, 1 sumi-
chrasti.

Toluca, México. The capital of the state, 35 mi. WSW Mexico City; 19° 17,
99° 39'; 8800 ft. Nelson’s and Goldman’s specimens labeled Toluca Valley
probably were obtained near San Juan de las Huertas, 10 mi. SW Toluca;
19° 127, 99° 47’; 9300 it.; 2 megalotis.

Toluca (Volcdn), Méxicc. A volcano 12 mi. SW Toluca; summit 19° 07, 99°
45'; 15,000 ft. Specimens from northern and western slopes; 10,000-12,000
ft.; oak, pine, fir, sacaton; 3 megalotis, 5 chrysopsis.
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Totolapan (Totolapa), Oaxaca. A town on the Pan American Highway and
Rio Tehuantepec, 37 mi. SE Oaxaca City; 16° 407, 96° 18’; 2800 ft. Collec-
tions from Los Bichones, 6 mi. SE Totolapan (Goldman, 1951); 4000 ft.?;
1 fulvescens.

Totontepec, Oaxaca. A village on the flanks of Cerro Zempoaltepec, 40 mi.
ENE Oaxaca and 9 mi. ENE Yalalag; 17° 13, 96° 03’; 6000 ft.; subtropical
forest; 2 mexicanus.

Tula, Hidalgo. A town in southern Hidalgo, 45 mi. NNW Mexico City; 20°
037, 99° 207; 6700 ft.; semiarid, mesquite, grassland; 1 fulvescens.

Tulancingo, Hidalgo. A town in southeastern Hidalgo, 23 mi. E Pachuca;
20° 05, 98° 22'; 7000 ft.; 11 megalotis.

Tumbald, Chiapas. A settlement in northern Chiapas, 46 mi. NNE San Cris-
tébal and 5 mi. N Yajalén; 17° 18/, 92° 18’; 5200 ft. Collections 5000—
5500 ft.; 33 sumichrasti, 3 mexicanus.

Tzararacua Falls, Michoacdn. Waterfalls on the Rio Cupatitzio, 4 mi. §
Uruapan; 19° 22/, 102° 04’; 4400 ft.; oak and pine on hills, brush in canyon;
4 fulvescens.

Unién (La), Chihuahua. A ranch in the Sierra Madre of southwestern Chi-
huahua. S. B. Benson, who stopped there, stated (in litt.) that probably it
is about 10 mi. N Guachochic; 8400 ft. On the U. S. Aeronautical Charts
Guachochic is located at 107° 04’, 26° 47'; 1 megalotis.

Uruapan, Michoacédn. A city in western Michoacan; 19° 257, 102° 03’; 5300 ft.;
semitropical, lower border of oak and pine zone. Specimens from Cupatit-
zio Park and airport; 2 sumichrasti, 8 fulvescens.

Valle (Colonia del), Distrito Federal. See Mexico City.

Valles, San Luis Potosi. A town on the México-Laredo highway in north-
eastern San Luis Potosi; 21° 597, 99° 017; 300 ft.; 1 fulvescens.

Valparaiso, Zacatecas. A town on the western slopes of the Sierra Madre
Occidental in southeastern Zacatecas; 22° 46’, 103° 34’; 6400 ft.; mesquite,
grassland; specimens from valley and adjoining hills, 6200-6700 ft. (Gold-
man, 1951); 6 fulvescens.

Valparaiso (Sierra de), Zacatecas. Mountains to the west and north of the
town of Valparaiso. Nelson’s and Goldman’s specimens were obtained
from 8200 to 8700 ft., 13 mi.* [— 8 mi.?] due west of Valparaiso (Goldman
1951); 13 megalotis.

‘Venta (La), Distrito Federal. A locality on the Mexico City-Toluca highway,
1 mi. E México state line; 19° 18, 99° 20”; 9500 ft.; 1 chrysopsis.

Victoria (Ciudad), Tamaulipas. A large town in west-central Tamaulipas at
the base of the Sierra Madre Oriental; 23° 44/, 99° 08’; 1100 ft.; mesquite;
5 fulvescens.

Victoria (Guadalupe), Veracruz. A settlement in west-central Veracruz, 314
mi.* SW Perote; near'19° 827, 97° 17’; 8300 ft.; 1 megalotis.




HARVEST MICE OF LATIN AMERICA 247

Viejo (Cerro), Jalisco. See Cuyutlan.

Vigas (Las), Veracruz. A town at the northern base of the Cofre de Perote, 13
mi. NW Jalapa; 19° £9’, 97° 05; 7900 ft. Specimens from vicinity of town
to pedregal 2 mi. E Las Vigas; 7800-8500 ft.; 24 megalotis, 3 sumichrasti.

Villa Flores, Chiapas. A town in the Rio Santo Domingo Valley, 37 mi. SSW
Tuxtla Gutiérrez; 16° 15/, 93° 16’; 2000 ft.; arid; 3 fulvescens, 5 mexicanus.

Xuchil, Veracruz. A collecting station of E. Heller and C. M. Barber, appar-
ently on the southeastern flanks of Volcéan Orizaba in extreme eastern Vera-
cruz; 18° 58, 97° 14/. 7500-8000 ft.; 8 megalotis. Barber stated (in litt.)
that he and Heller lef: the city of Orizaba by railway for Esperanza, where
the railroad begins the descent from the plateau to the lowlands; thence
they continued by rail to Xuchil. He believes that Xuchil is on the edge
of the Plateau. Operaiing from Xuchil they contacted a Mr. Chopin, who
owned the short branch railroad serving the town and country around his
place. Chopin provided them with mules and a guide on their trip to tim-
ber line on Volcdn de Orizaba. The Esperanza that he mentioned appar-
ently is the town and railroad junction located about 10 miles southeast
of Chalchicomula, Puebla. From Esperanza junction there is (or was) a
branch railroad running to the northeast through Atziziutla (or Ataiziutla),
on the southeastern flanks of the Volcdn, into the state of Veracruz and
terminating at or near Xuchil. This appears to be Heller and Barber’s
collecting locality.

Yahaltun, Campeche. A village 55 mi. SSE Campeche City and 30 mi. SE
Champotén; 19° 087, €0° 22'; 300 ft.; 1 gracilis.

Yalalag (Villa Hidalgo), Oaxaca. A town 35 mi. ENE Oaxaca City at the
eastern base of Cerro Zempoaltepec; 17° 12/, 96° 107; 3800 ft.; 1 fulvescens.

Yautepec, Morelos. A large town in northern Morelos, 12 mi. ESE Cuernavaca;
18° 52’, 99° 04’; 4000 fr..; arid tropical; 1 fulvescens.

Zacatecas, Zacatecas. A city in the foothills of the Sierra Madre in southwest-
ern part of the state; £2° 47’, 102° 34’; 7600 ft.; grassy plains and rolling
hills; 2 megalotis.

Zacualpilla, Veracruz. A village near Zacualapan, and the Puebla state line,
23 mi. N Tulancingo, Puebla; 20° 25/, 98° 22'. Specimen from 3 mi.*
WSW Zacualpilla; 650) ft.; 1 fulvescens.

Zacualtipdn, Hidalgo. A town on the Pachuca-Molango highway, 37 mi. N
Pachuca; 20° 389’, 98° &7’; 6000 ft.; 18 sumichrasti.

Zamora, Michoacin. A large town in northwestern Michoacidn; 19° 597, 102°
17'; 5100 ft.; desert shrub, mesquite, grassland. Specimens from the vicinity
of town and on lava cutcrops 4 mi. E Zamora; 5500 ft.; 12 megalotis, 3
fulvescens.

Zapotldn, Jalisco. See Guzman, Ciudad.

Zarca, Durango. A town in northern Durango, 75 mi. WNW Gémez Palacio;
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25° 507, 104° 43’; 6100 ft.; mesquite, grassland. Specimens from 14 mi. E
Zarca, 6700 ft.; 5 fulvescens, 1 megalotis.

Zempoala (Lagos), México. Lakes 10 mi. NNW Cuernavaca, Morelos, near
the boundary of the states of Morelos, México, and Distrito Federal;
19° 03, 99° 19’; 9400 ft.; fir, pine, oak; 3 megalotis.

Zempoaltepec (Cerro), Oaxaca. A peak 50 mi. E Oaxaca City; 17° 10/, 96° 0;
over 11,000 ft.; specimens from west side of mountain in range 8000-10,500
ft. (Goldman, 1951); 4 megalotis.

Zimapan, Hidalgo. A town on the Pan American Highway in northern
Hidalgo; 20° 44/, 99° 23'; 6000 ft.; arid, cactus, mesquite; 6 fulvescens.

NICARAGUA

Coco (Rio). A large river in northern Nicaragua heading in mountains in the
north-central part of the country and emptying into the Caribbean Sea at
Puerto Cabo. Specimens labeled simply Rio Coco; 1 mexicanus.

San Rafael del Norte, Jinotega. A town in northern Nicaragua, 70 mi. N
Managua; 13° 107, 86° 05; 3800 ft.; 10 sumichrasti.

Savala. A locality said to be situated east of Matagalapa on the Atlantic slope
(Allen, 1910); 1 sumichrasti.

PANAMA

Boquerdn, Chiriqui. A village in the Pacific coastal lowlands of western
Panamd, 14 mi. NW David; 8° 32/, 82° 35’; 1000 ft.; 2 mexicanus.
Béquete, Chiriqui. A settlement on the eastern flanks of Volcan de Chiriqui;
8° 457, 82° 27; 3500 ft.?; 6 mexicanus.
Cana (Santa Cruz de), Darién. A town in extreme eastern Panamd, near the
Colombian national boundary; 7° 47, 77° 42'; 2000 ft.; 8 darienensis.
Casita Alta, Chiriqui. A collecting station on Finca Lerida on the eastern
slopes of Volcan de Chiriqui (see Chiriqui); 7500 ft.; 2 mexicanus, 3 creper.
Chebo (Rio), Chiriqui. A tributary to the Rio Chiriqui Viejo, entering that
river from the northwest at approximately 8° 48/, 82° 46’; specimens from
stations along the river; 14 mexicanus.
Chiriqui (Volcan de), Chiriqui. A large volcano near the Costa Rica bound-
ary; summit 9° 30/, 83° 30’; 11,400 ft. Specimens from slopes of the Volcin
-and within its crater, 10,000-11,300 ft.; 38 sumichrasti, 22 creper, 1 mexi-
canus. Other specimens from specific localities on the Volcin as follows
(information from Pearson, in litt.):
Copeta; a hill on the eastern flank somewhat separate from the main cone;
10,000 ft.; 15 creper.
Cilindro; a structure a few miles north of Béquete on the Caribbean slope;
4 creper.
Hortigal; a small, deep valley, richly forested, on the eastern flanks; 9 creper.
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Cerro Punta; a locality on the northwestern flanks, about 20 mi.* N La
Concepcion, east of the Rio Chiriqui Viejo; 6000 ft.; 2 mexicanus.

Cilindro, Chiriqui. See Chiriqui.

Copeta, Chiriqui. See Chiriqui.

Gariché (Rio), Chiriqui A stream draining the southwestern slopes of Cerro
Aperzogadas (W of Volcin de Chiriqui). Specimens from the vicinity of
the Rio, 5 mi.* SW Volcdn (post office); 3200 ft.; 7 mexicanus.

Hortigal, Chiriqui. See (Chiriqui.

Pando or Pondo (Cerro), Chiriqui. A peak on the Panamd-Costa Rica bound-
ary; summit 8° 32/, 82° 507; 10,400 ft.; 1 mexicanus.

Punta (Cerro), Chiriqui. See Chiriqui.

Santa Clara (Rio), Chiriqui. A tributary to the Rio Chiriqui Viejo; near 8°
48', 82° 46'; 1 mexicaus.

Siola, Chiriqui. A collecting station on the Rio Colorado, a tributary (from
the northwest) to Rio Chiriqui Viejo, 10 mi.* WNW El Volcin post office
(Pearson, in litt.); 4100 ft.; 16 mexicanus.

Wald, Chiriqui. A col ecting station 3800 ft. on the Rio Chiriqui Viejo
(Pearson, in litt.); 1 mexicanus.

PANAMA CANAL ZONE

Gatun. A town at the north end of Gatun Lake; 9° 18/, 79° 55’; near sea level;
1 darienensis.
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PLATE I

An estimate of the interrelationships of species of Reithrodontomys in time and space.
Relative latitudinal positions of the several phyletic branches are suggested by the positions
and lengths of the rectangles. For geographic ranges of present-day species see Map 12. The
several phyletic lines and branches thereof stemmed from geographically isolated segments
of polytypic species. Much of the division of the stocks that gave rise to modern forms took
place in a north-south direction. The basic polytypic species inhabited central and southern
México and northern Central America. A barrier approximately at the present position of
the Isthmus of Techuantepec divided the ancestral polytypic species into northern and
southern segments. The northern segment gave rise to Reithrodontomys. Aporodon developed
from the southern part. There have been similar subsequent divisions and a series of move-
ments and countermovements of the evolving stocks. For other explanation see text.
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PLATE 1I

Dorsal aspect of crania of species inhabiting western México. Approximately 214 times
natural size.

F1c. 1. R.montanus montanus. MVZ 58737 &, 3 mi. N Socorro, New Mexico.
Fic. 2. R. burti. MVZ 82996 &, Rancho San Francisco de Costa Rica, Sonora.
Fic. 3. R. megalotis megalotis. MVZ 82968 &, La Sauceda, Sonora.

F1c. 4. R. sumichrasti nerterus. UMMZ 94250 Q, El Nevado de Colima, Jalisco.
F16.5. R. chrysopsis chrysopsis. UMMZ 94281 &, El Nevado de Colima, Jalisco.
F16. 6. R. fulvescens nelsoni. UMMZ 94428 &, La Resolana, Jalisco.

F1c. 7. R. fulvescens tenuis. US 96714 &, near Mazatlin, Sinaloa.

F1c. 8. R. fulvescens canus. UMMZ 79283 &, 15 mi. N Fort Davis, Texas.
F16.9.. R. hirsutus. UMMZ 94327 &, 1 mi. E Ixtldn, Nayarit.




PLATE II1

Ventral aspect of crania of species inhabiting western México. Approximately 214 times
natural size.

Fic. 1. R.montanus montanus. MVZ 58737 &, 3 mi. N Socorro, New Mexico.
F16.2. R. burti. MVZ 82996 &, Rancho San Francisco de Costa Rica, Sonora.
Fi16.3. R.megalotis megalotis. MVZ 82968 &, La Sauceda, Sonora.

Fi16. 4. R.sumichrasti nerterus. UMMZ 94250 Q, E1 Nevado de Colima, Jalisco.
F16.5. R. chrysopsis chrysopsis. UMMZ 94281 &, El Nevado de Colima, Jalisco.
F16. 6. R. fulvescens nelsoni. UMMZ 94428 &, La Resolana, Jalisco.

F1c.7. R. fulvescens tenuis. US 96714 &, near Mazatldn, Sinaloa.

Fi16. 8. R. fulvescens canus. UMMZ 79283 {, 15 mi. N Fort Davis, Texas.

F16.9. R. hirsutus. UMMZ 94327 &, 1 mi. E Ixtldn, Nayarit.
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PLATE IV




PLATE 1V

Dorsal aspect of crania of species inhabiting central México. Approximately 2154 times
natural size.

Fi16. 1. R. megalotis saturatus. UMMZ 94154 Q, 10 mi. SE Pdtzcuaro, Michoacan.
F16.2. R.megalotis zacatecae. MVZ 100268 &, 9 mi. SE Patzcuaro, Michoacén.

F16.3. R. fulvescens tropicalis. KU 17975 &, 12 mi. WNW Piedras Negras, Veracruz.
Fi16. 4. R. fulvescens toltecus. UMMZ 95926 &, San Gerénimo, Distrito Federal.

F16. 5. R.sumichrasti sumichrasti. UMMZ 94188 9, 114 mi. N Jalapa, Veracruz.
F16.6. R.chrysopsis chrysopsis. UMMZ 94198 @, Cafién Contreras, Distrito Federal.
F16.7. R. chrysopsis perotensis. UMMZ 94187 &, Cofre de Perote, Veracruz.

F16.8. R. microdon wagneri. UMMZ 94186 @, Caii6n Contreras, Distrito Federal.
F16.9. R. mexicanus mexicanus. UMMZ 91210 @, Teziutldn, Puebla.



PLATE V

Ventral aspect of crania of species inhabiting central México. Approximately 214 times
natural size.

Fic. 1. R.megalotis saturatus. UMMZ 94154 @, 10 mi. SE Pdtzcuaro, Michoacén.
F16. 2. R.megalotis zacatecae. MVZ 100268 J, 9 mi. SE Pitzcuaro, Michoacén.

Fic. 8. R. fulvescens tropicalis. KU 17975 4, 12 mi. WNW Piedras Negras, Veracruz.
F16. 4. R. fulvescens toltecus. UMMZ 95926 &, San Gerénimo, Distrito Federal.

Fi1c. 5. R.sumichrasti sumichrasti. UMMZ 94188 Q, 115 mi. N Jalapa, Veracruz.
F16.6. R.chrysopsis chrysopsis. UMMZ 94198 @, Caiién Contreras, Distrito Federal.
F1c.7. R.chrysopsis perotensis. UMMZ 94187 &, Cofre de Perote, Veracruz.

Fi1c. 8. R.microdon wagneri. UMMZ 94186 9, Cafién Contreras, Distrito Federal.
Fi16.9. R.mexicanus mexicanus. UMMZ 91210 Q, Teziutldn, Puebla.
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PLATE VI

Dorsal aspect of crania of species inhabiting northern Central America. Approximately
21/, times natural size.

Fi16. 1. R. sumichrasti dorsalis. US 275432 Q, Nebaj, Guatemala.

F16. 2. R. fulvescens chiapensis. US 132866 &, Canjob, Chiapas.

F16. 3. R. gracilis gracilis. US 108142 &, Chichén Itz4, Yucatan.

F1c. 4. R. gracilis pacificus. AM 79332 Q, Hacienda California, Guatemala.
Fi16.5. R. gracilis anthonyi. CM 42023 4, El Rancho, Guatemala.

F16. 6. R.mexicanus howelli. UMMZ 92801 &, Pueblo Nuevo, Chiapas.
Fi16.7. R. mexicanus ocotepequensis. AM 124865 &, Monte Verde, Honduras.
F16.8. R.microdon microdon. US 76922 &, Todos Santos, Guatemala.

F16.9. R.tenuirostris. US 2754775 @, Mataquescuintla, Guatemala.




PLATE VII

Ventral aspect of crania of species inhabiting northern Central America. Approximately
21/, times natural size.

Fic. 1. R.sumichrasti dorsalis. US 275432 @, Nebaj, Guatemala.

F16.2. R. fulvescens chiapensis. US 132866 &, Cajob, Chiapas.

Frc. 3. R. gracilis gracilis. US 108142 &, Chichén Itz4, Yucatin.

F16.4. R. gracilis pacificus. AM 79332 Q, Hacienda California, Guatemala.
F16. 5. R. gracilis anthonyi. CM 42023 &, E1 Rancho, Guatemala.

F1c. 6. R.mexicanus howelli. UMMZ 92801 &, Pucblo Nuevo, Chiapas.

F16. 7. R.mexicanus ocotepequensis. AM 124865 &, Monte Verde, Honduras.
F1c. 8. R.microdon microdon. US 76922 &, Todos Santos, Guatemala.

F16.9. R.tenuirostris. US 275475 Q, Mataquescuintla, Guatemala.



PLATE VII







PLATE VIII

Dorsal aspect of crania of species inhabiting southern Central America. Approximately
21/ times natural size.

F1c. 1. R.sumichrasti australis. US 116610 @, Volcan de Irazu, Costa Rica.
F1c. 2. R. gracilis harrisi. UMMZ 65220 &, Hacienda Santa Maria, Costa Rica.
F16. 3. R.darienensis. PM 19671 &, Cana, Panamd.

Fic. 4. R.mexicanus cherriei. AM 135265 Q, Las Nubes, Costa Rica.

Fic. 5. R. mexicanus potrerograndei. AM 142470 &, Agua Buena, Costa Rica.
Fic. 6. R.mexicanus garichensis. AM 18830 &, Béquete, Panama.

F16. 7. R. brevirostris. AM 139730 , Villa Quesada, Costa Rica.

FiG. 8. R.rodriguezi. AM 34985 &, Volcdn de Irazd, Costa Rica.

F16.9. R.creper. PM 18306, &, Volcdn de Chiriqui, Panam4.



PLATE IX
Ventral aspect of crania of species inhabiting southern Central America. Approximately
214, times natural size.

Fic. 1. R.sumichrasti australis. US 116610 9, Volcan de Irazt, Costa Rica.
Fi6.2. R.gracilis harrisi. UMMZ 65220 &, Hacienda Santa Maria, Costa Rica.

Fic. 3. R.darienensis. PM 19671 &, Cana, Panama.

F1c.4. R.mexicanus cherriei. AM 135265 Q, Las Nubes, Costa Rica.

F16.5. R.mexicanus potrerograndei. AM 142470 4, Agua Buena, Costa Rica.
F16.6. R.mexicanus garichensis. AM 18830 J, Béquete, Panama.

F16.7. R. brevirostris. AM 139730 @, Villa Quesada, Costa Rica.

Fi6.8. R.rodriguezi. AM 34985 &, Volcan de Irazii, Costa Rica.

F16.9. R. creper. PM 18306 J, Volcdn de Chiriqui, Panama.
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