






The  publications of the Museuin of Zoology, University of Michigan, 
consist of two series-the Occasional Papers and the Miscellaneous Pub- 
lications. Both series were founded by Dr. Bryant Walker, Mr. Brad- 
shaw H. Swales, and Dr. W. W. Newcoinb. 

The  Occasional Papers, publication of which was begun in 1913, 
serve as a medium for original papers based principally upon the collec- 
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museum techniques, monographic studies, and other contributions not 
within the scope of the Occasional Papers, are published separately, 
and as it is not intended they will be grouped into volumes, each nuin- 
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A SYSTEMATIC REVIEW OF T H E  HARVEST MICE 
(GENUS REITHl i0L)ONTOMYS)  OF LATIN 

AMERICA * 
INTRODUCTION 

I-IARVEST 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 ol southern North America and in the northern part of 
South America. Their altitudinal range extends from below sea level in Death 
Vallcy of California to over 13,000 feet on the mountains of MPxico and Cen- 
tral ~mer i ca .  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 Reitlzl-odontomys humulis. Contributions concerning 
this group of rodents to 1914 have been summarized by Howell (1914) in his 
taxoriomic review of the genus. That  and other important reports made since 
1914 are relerred 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 MPxico (excluding Baja California), Cen- 
tral America, and South America have been of greatest interest because that 
region, p;rrticularly Mbxico 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 ~a-oiventsis or of variation in those parts of the 

* Accepted for publication 29 March 1951. 



species megalotis and montanz~s  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. rnvzventris 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 fuluescens and those oT Aporodon are termed the mexz- 
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 01 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 Hirtory. 
BH Bruce Hayward (private collection). 
CM Chicago Natural History Mureum. 
KU Museum ol  Natural Histo~y, University of Kansas. 
1,SU Museum of Zoology, Louisiana Statc University. 
MVZ Museum of VcrLcbraLc Zoology, University of California. 
NM U. S. National Museum (excluding Fish and Wildlice Service Collections). 
PM Academy of Natural Sciences of Philadelphia. 
Tex Agricultural and Mechanical College of Texas. 
US Fish and Wildlife Servicc Collections, U. S. National Museum. 
UMMZ Museum of Zoology, Univcrsity of Michigan. 
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METHODS 

Measurements of total length, tail vertebrae, hind loot, and ear are those 
recorded by the collector, unless otherwise indicated. I measured the skulls, 
using parallel-jawed calipers graduated in tenths ol millimeters and aided by 
$--power magnification in a dissecting microscope. T h e  limit ol error in deter- 
mining each cranial measurement is rt 0.1 mm., excepting the measure of 
breadth of the brain case. The  contour of the brain case did not permit the 
use ol the same points in all skulls; the error in determining the breadth of 
the brain case is slightly greater than 2 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 ol the skull. T h e  skull rests, bullae and incisor tips down, on 
the laboratory table. 

Zygomatic breadth.-The greatest spread of the ~ygoinatic 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 01 the brain case posterior 
and superior to the 7ygomatic arches. 
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Depth of craniu1n.-The distance from the dorsal limits of the brain case 
to a horizoi~tal 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 thc slide and the other on the dorsalrnost surface of the cranium. T h e  
reading thereby obtained included the depth ol the slide; subtracting the 
depth of the slide yielded the depth of the cranium. 

Depth of -Cranium 

(Pose) 

Plate 

FIG. 1. Dorsal (a) ,  ventral (b) ,  and lalcral (c  and d) aspccrs of the cranium of Reilhro- 
dontomys to illustrate cranial clirncnsions. For explanation of dimensiorls scc text. 

Interorbital breadth.-The least diameter of the frontal bones betwcen the 
orbital fossae. 

Brcadth of rostrum.-The greatest transverse brcadth 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 ol 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 MI 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 ol 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 lossa, near the border of the hard 
palate. 

Cranial proportions are expressed in terms ol 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 O. 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 lroln Los Esesmiles, El Salvador. A sample ol 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 lor 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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Capitalizecl color terms are lrom Ridgway (1912). All color comparisons 
were made in natural light which passed to the laboratory table through 
windows which were behind the observer. The  arcas under direct observation, 
whether on a study skin or on Ridgway's plates, were masked off fronl 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, arid adult. These age categories are systematic working tools. They 
do not necessarily correspond to sinlilarly named levels that are based on the 
sexual age of the aniinals. The  2 sets do roughly correspond, however. All 
specimens herein relerrcd 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, 
i l  completely emerged, are unworn. Juveniles were not employcd 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 arc less 
complctely coalesced, the brain case is rclatively higher, the zygomatic arches 
are sligh~er anteriorly, and the rostrum is shorter. The  molar teeth are com- 
pletely emerged; MQhows slight wear. The  third group consists of adult and 
senile animals. T h e  bright adult pelage has been acquired. The  cranial bones 
are well ossified and closely coalesced, the rostral segment is relatively long, the 
~ygomatic 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 lor 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 oE collec- 
tions consists of specimcns of subadult age. Usually, few adults and juveniles 
are represented. A series of 114 specimens of R. sumzchrasti 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. 
I t  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-lourth consists of both young and old ani- 
mals. The  age composition oP this series seems t.ypica1 of many series. 

PELAGES 

In their life cycle mice ol the genus Reithrodontomys apparently assume 
at least 3 pelages: a juvenile, a subadult or postjuvenile, and an adult pelage. 
Alter 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 ol' pelage in Rezthrodontornys are essentially similar to those in 
Perornyscz~s 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 Reithrodontonzys. 

The  loregoing 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 inlerred from 
dead material. Such inferences need the support 01 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 fuluescens, 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 
ol 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. I n  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  buffy hues, subdued in juveniles, are 
prominent in subadults. The  bands containing those colors are wider, and the 
buEy f~ues are inore 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 reseinbles the juvenile. 

The  adult pelage is the brightest of the 3 pelages. Distinctive markings 
attain their full expression in adults. T h e  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 huffy bands and deepening the tone of the pelage particularly in the 
deeply pigmented Sor~ns, nevertheless appear to contribute less to the total 
coloration than in the other pelages. 

The  molt that acco~npanies the acquisition of the subadult pelage appears 
to be the most unil'orni and complete of the molts. In the process most iS not 
all o i  the juvenile Sur is shed as new lur is acquired. Therc appear to be 2 
centers frorrl which the i~iolt proceeds, a principal one on the venter and a 
secontlary 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 ven~i-a1 sur- 
lace, where it lorins an expanding ellipse. In most of the skins representing 
this stage the entire ventral suriace is molting. The  ellipse expands sym- 
metrically, encroaclling 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 forined spreatls anteriorly and posteriorly. 
Replacement o l  the l'ur on the rump is usually completed belore replacement 
on the head. Thc  molting area on the nluzzle and forehead expands poste- 
riorly to lrlcet 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 replacenlent begins on the snout or forehead bclore the back 
has started to molt. 

Tlie 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 artilacts 
of inadequate samples. These variations are concerned with timing or se- 
quence of molting areas, with symmetry in replacement, anti 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 irlolting 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- 
aclult process. Molt on one side of the body is olten more advanced than on 
the opposite side. The  lnolt may not extend to some areas or may be slow in 
doing so. For example, the lur of the belly apparently is not replaced in all 
indivitluals, and areas on the crown and rump are slow to receive the molt. 
Replacenlent areas on the back, venter, and head, which are 3 centers evident 
on some individuals, apparently expand unequally and at different rates in 
different ~ndiv~duals. The  pattern In relatlon to the molt centers appears to 
be as lollows: Molting on the head usually begins on the forehead or muzzle 
ant1 ends on the crown ol neck. The  belly lilay not always molt; when it does, 
the molt progresses in nluch the sarne rnanner as in the juvenile-subadult 
molt. Replacement on the back usually starts nliddorsdlly and progresses in 
all directions. Thus the peripheral arcas, na~nely, the shoulders, neck, sides, 
hips, and finally rump, may be the last to molt. In some examples, however, 
all ol these areas molt synchronously. 

The  mode o l  replacement of the adult pelage is not well understood. The  
numbcl ol annual replacernelits and the molt pattern in each process cannot 
be determined conclusively l r o ~ n  the specimens at hand. I t  seems clear that 
t l~ele is one annual 111olt. There are numerous examples In which adult pelage 
is being leplacccl on various pal ts ol the body. Moreover, the great differences 
in some species between adult sunnner and adult winter pelage suggest that 
there may be 2 annual molts. The  seasonal differences arc most apparent 
where there arc well-defined wet ant1 dry seasons which correspond respective- 
ly to the summer and winter periods of high latitudes. T h e  pelage differences 
seer11 too great to be accounted for in any other manner than by renewal oi 
the lur. Whether the entire adult coat is replaced annually cannot be deter- 
inined lronl the specimens. 

Most of the n~olting adults Lrom RIIPxito dnd northern Central America 
represent the months January through March and late June through July, 
which niight indicate that nlolting occurs principally near the beginning of 
the dly season and again in the wet season. Most ol 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 ol molting areas in adults are notable in their lack of 
unilormity. In the specimens patches ol 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 inay be present or there may be no super- 
ficial evidence that new hair is emerging arnong the old. The  conclusions 
reached are that (I) 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. 



Consideration of pelages is of great importance in the comparison ol closely 
related forms or of samples ol 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. T h e  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 oL 
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 ol 
these records pertain to species that are principally terrestrial in habit. The  
nesting habits of the scansorial kinds, lor example R. nzexiranus, R. nzfcrodon, 
and R. tenuirostris, are unknown. 

R E P R ~ D ~ ~ T I ~ N . - I ~  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 Eor each month of the year except February and Novem- 
ber. Bailey (1936: 19) reported embryos for almost every month in specimens 
lrom Oregon. Smith (1936: 276) recorded pregnant females in California lor 
each month except January and March. Bailey (1931: 163-65) noted embryos 
in specimens lrom New RIexico representing the months January, May, June, 
September, October, and Dece~nber. Dalquest (1948: 326) found embryos in 
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March and April in harvest Inice in Washington. Hall (1946: 500) examined 
101 sexually mature females from Nevada, representing the months January 
and April through October. The  22 that contained enlbryos 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 oi lesser importance 
in October, indicating 2 breeding seasons in California. Whether there are 
definite breeding seasons in megalotis in central MCxico, 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. T h e  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. montnnus reported by Hibbard (1938: 176) con- 
tained 5 embryos; one specimen was collected in April, the other in Novein- 
ber. An embryo count and a breeding season similar to those for R. megalotis 
are suggested. In  the series of R. fuluescens froin MCxico 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 lor determining whether there are breeding periods. A specimen of 
fuluescens from El Salvador contained 5 embryos. In  one froin Veracruz there 
were 3 embryos. The  number ol embryos in R. sumichrasti may be less than 
in R. megalotis. In 13 pregnant females of su?nichrasti the maximuin number 
oI embryos is 4. Counts of fetuses in 9 females from southern Jalisco follow: 
4 (1 spccimen), 3 (4 iemales), and 2 (4 individuals). Pregnant or lactating 
Iemales of R. sumiclzrasti from the highlands of central MCxico were collected 
in March, April, and June. There were 3 embryos in a specimen from western 
Panam5 trapped in Septembcr. 

There are few data on the species cllrysopsis, hirsutus, and creper. A sexu- 
ally mature female chry~opsis obtained in Distrito Federal in June contained 
4 embryos. Of 2 pregnant females collected on March 16 on the Volcin de 
Toluca, Mkxico, 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 Panami in September con- 
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tained 2 embryos. Another obtained there in Novctnbcr was lactating. 
In  R. nzexicanrls breeding apparently takes place in niost 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 lew and do not cover all 
months. Seven Sen~ales lroin El Salvador had recently been nursing; those 
specimens represent the months November, February, March, and April. Five 
nestling juveniles, also lrorn El Salvador, were obtained on December 12, 13, 
and 20. Two nursing lenlales from Costa Rica wcre collected on December 4 
and July 4, respectively. A nursing leinale Srom I'rusia, Chiapas, was trapped 
on April 2; all other specintens from Prusia taken in March and April are 
juveniles or subadults. Two specirriens ol nzexicanus from PanainA contained 
embryos; there were 3 in one specinien ant1 2 in the other. 

TOI'OGRAI'HY AN11 NOMENCLATURE 01.' TI-IE MOLAR I EE'I H 

The  dental rlolnerlclature used here is mainly derived l'ron~ 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 lolds are those oS Hershkovitz 
(1914). His terminology, bccause oE its simplicity and clarity, sllould becorne 
standard for the molar t e c ~ h  oE cricetirie rodents when the prirnary aim is to 
designate the topographic location ol the folds. When the intent is to trace 
dental ho~nologies 01: cricetines with othcr rnainn~als, other tenr~inology nray 
be desirable. Honlologies ol the lolds are suggested by the position of the lold 
with respect to a cusp or ridge; identical names do not necessarily indicate 
homologous parts. 

Figure 2 is a scheniatic diagram ol the iiiost conll>lex and conlplete enamel 
pattern of thc molar teeth of Iieitl~,roclonton~ys. Each species group in the 
genus Reithrodo~zlonzys has a topographic pattern cllaracteristic ol that 
group, and some individual species within a group are characterized by pat- 
terns peculiar to tllern. 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 ~nolar  teeth and some 
variations observed in them are described in the following pages. 

CUSPS A N D  RIDGES 

Anteroconc (id).-The anterocone (id) vanes in si/e and shape in each 
spccies. I t  may be divided into 2 conules or rnay appeal as a single prominent 
cone. Internal folds may be present or absent and nlay be distinct irom or 
coalesced with the anterior cingulurn and anteroloph (id). 

Anterior cingulun1.-The anterior cingululn oS the lower lnolars is at best 
an inconspicuous ridge separated lronl the metaconid by a sinall fold; in 
M,-,, it may he absent. In MI-3 01 sorrle species it is a dlstlnct loph, often 
equal in prominence to the other lophs ol the tooth. I t  may decrease in hcight 
and width toward the margin ot the tooth or its si7e inay be greater at the 
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inargiil than inedially. At an advailced stage of wear it disappears as a distinct 
structural detail. 

hntero1ophid.-The anterolophid is distinct on all teeth. I t  is best de- 
velopctl in R/Il antl smallest in Ril, whcre it often loses its identity at an early 
stagc of wear. In the species hz~nzz~lis the anterolophid ol MI, and usually of 
M,, extends posteriorly along thc labial border of the protoconid and joins 
a labial cingului~~ that may extend to the posterolateral border ol the tooth. 

Principal cones.-In M E  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 Peromyscrrs. The  relative positions of those cusps 
differ slightly among individuals; they differ importantly between species. 
They are allnost opposite in position in some species and are altcrnate in 
locatioil in other lorms. In  M$ variation in the principal cusps is much 
greater. The  protocone (id) may exceed all other cusps in s i x  ant1 constitute 
;IS niuch as one-hall the crown area of the tooth. In some specics the paracone 
is the largest cusp ol the M" in other species it is scarcely larger than the 
antcrior ci~lgulum. The  hypocone is the largest cusp of the posterior hall o i  
M? I t  is smaller than the protocone and after slight wear of the tooth is ol'ten 
continuous with it. The  nletacone is not a prominent cusp ol Ri13 in the genus 
12citltrodolztortzys. I t  may be entirely absent or may appear as a rclatively low 
crest or style on the labial side of the hypocone or posterior cinguluni. In a 
worn tooth it is usually completcly coalesced with the hypocone and posterior 
cingululn. It is best develope<l in the subgenus Apouxlon and in R. hirsu.tus 
antl R. fzllvesce11.r ol the subgenus Reitlr~odontonzys. The  hypoconid consti- 
tutes the bulk ol thc posterior llalf of M,. I t  usually occupies a more lingual 
position than the hypoconid of MI_.,. I t  may even lie on the lingual side of the 
tooth, posterior to the ~netaconid, in the position occupied by the entoconid 
in M,_,. The  entoconid in M:, is a distinct cusp or expanded loph in sollie 
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 mergcs with 
the postcrior cingulurn and hypoconid at an early stage of wear. 

Mcsoloph (id), mesostyle (id).-Mesolophs (ids) and mesostyles (ids) are 
characteristic structures in the teeth ol some species. When most com,plete,. 
the mesoloph (id) cxtends 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. I n  
all species a mesostyle (id) may occur entirely independently ol the mesoloph 
(id), or, as is usually true where a complete nlesoloph (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, ectosty1id.-These lophs and styles 
occur sporadically in most species of Reillzrodontomys; 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 cingu1um.-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 inetacone. 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 M, its size and shape vary; it 
inay be developed as a distinct, long process of the hypoconid or it may be 
absent. In a worn M, it is usually continuous with, and indistinguishable 
from, the hypoconid and entoconid. 

FOLDS 

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

Upper Molars 

1. Anterocone 
a. Anterolingual conule 
b. Anterolabial conule 

2. Anterior cingulum 
3. Anteroloph 
4. Protocone 
5. I'aracone 
6. Mesoloph 
7. Mesostyle 
8. Enteroloph 
9. Enterostyle 

10. Hypocone 
11. Metacone 
12. Posterior cingulum 

NAMES OF CUSPS 
Lower Molars 

1. Anteroconid 
a. Anterolabial conulid 
b. Anterolingual conulid 

2. Anterior cingulum 
3. Anterolophid 
4. Protoconid 
5. Metaconid 
6. Mesolophid 
7. Mesostylid 
8. Ectolophid 
9. Ectostylid 

10. Hypoconid 
11. Entoconid 
12. Posterior cingulum 

NAMES OF FOLDS (ALL MOLARS) 

MF. Major AMF. Anteromedian 
NF. Minor ASF. Anterosecondary 
1'F. Primary IF. Internal 

1. First AIF. Anterointernal 
2. Second 1. First Internal 

SF. Sccondary 2. Second Internal 
1. First 
2. Second 
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without having ever been separated from the marginal enamel. I n  M $it is 
~lluch reduced or is absent. I n  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 M1. In M2 and 
M" at greatest development, it is represented as an inconspicuous crease in 

ant. a. 
ext. A ext _1 

FIG. 2. Stylized diagram of a complex enamel pattern of (a)  upper and (6) lower molar 
teeth of Reithrodontomys. For explanation of symbols see opposite page and text. 
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the anterior lace of the protocone. I n  the lower molars it is a prominent Sold 
in each tooth except in M, in some species. 

Primary folds.-In M E ,  of all species the primary folds are prominent 
folds. Their relative lengths differ in  M:. T h e  first primary fold lies between 
the paracone, labially, and the anterior cingulum and protocone, lingually, 
and in MI-, between the metacoilid and protoconid. The  secoild primary 
fold is anterior and lingual to the metacone, and in tllc lower molars i t  sepa- 
rates the elltoconid Iron1 the hypoconid; in M, of solne species it  is indistinct 
or lacking. Each prilnary fold may be divided by a septuin into internal and 
external parts. At late stages of wcar the internal lold appears as an enamel 
island. 

Secontlary folds.-The secondary lolds vary greatly in length and depth, 
associatctl with the length o l  the rrlesoloph (id). T h e  first secondary lold lies 
between the paracone and mesoloph and in M,-:, between the mctaconid and 
the anterior c:ingululn. The  second secondary fold separates the posterior 
cinguluin and inetacone, and in MI-, i t  separates the mesolopllid ant1 cnto- 
conid. Secondary lolds are well tlcveloped only in those species that have 
iliesolophs (ids). The  secoiid secondary fold in MI-:' and the first secondary 
fold in M,_:, are always short; often they are absent. Any enamel peili~lsula 
or island Sorllletl frolil a secondary fold is usually short-lived, disappearing 
alter slight wear. The  anterosecondary and anteromedian folds occur only 
in ~ f .  They are always much shorter than the prilriary folds. They are well 
developed only in those species wherein there are also strong secondary lolds. 

Interrlal folds.-Each internal fold has an external counterpart from wkich 
it aplm-ently was derived. I n  some instances the intcrnal and extcriial parts 
are continuous in an uilworn tooth. As the tooth wears the 2 becoille separate, 
the intcrnal part lornling an enamel island and the external part beconling 
an enamel peninsula. I n  other individuals the 2 arc separatccl by ena~nel,  and 
they are discrete in the unworn as well as in the worn tooth. The  internal 
folds and their extcrnal counterparts are as follows: The  antcrointernal lold 
o l  M1 apparently is derivcd from the arlteromedian Iold in solrlc iiidividuals 
and from the lnillor lold in others; in MI it  apparently is derived from the 
anteromedian or the first secondary Sold. The  first and secontl internal lolds 
are internal parts, respectively, o l  the first and second primary lolds. The  
allterointernal fold will usually disappear at an early stage of wear. T h c  first 
and second internal foltls, on the other hand, usually reniain for most o f  the 
lile o l  the tooth. 

LIST 01' SPECIES AND SUBSPECIES OF REITHI:ODONTOA4YS 
SllBGENIJS R E I T H R O D O N T O M Y S  

i?argnlotis group: Reit lrrodonto~~ips hurnl~l is  uirginiu~zus 
I-Iowcll 

Reilhrodo?zl omys siml)licidei~s Brown Rei throdonto~nys  h~c inz~ l i s  hz~nzulis 
R e i t h r o d o n l o n r ) ~ ~  f ~ m t i n c o l n  Hibbard Ar~dubon and Uachman 
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Reilhrodo7~tomys h t ~ n l ~ l i s  merria~izi Al lcn 
Reithrodotztoniys burt i  Bcnson 
lieifhrodoiztoir~ys inontaizus albesce~zs 

Cary 
l ie i throdontomys ~ i ~ o n t a n n s  inontanus 

Uaird 
Reitlzrodoiztoinys moiztaizus griseus-Bailey 
Reitlzrodontomys megalotis pectoralis 

Xei lhrodontomys nzegalotis dychei Al len 
Reithrodoizloniys megalolis caryi Howcll 
l ie i / l~rodonlornys rnegalotis aztecus Allen 
Reitl~rodorr lomys rnegalotis nzrgalotis 

Baird 
Rei~r21-odonlo~nys n~egulo1i.s satiira11t.s 

Allcn a n d  Chapmatl 
1ieitlzrodontorray.s megalotis allicolus 

Wlerriam 
Reilhrodonloiizys megalotis aritonen.sis 

Allcn 
1ieithrorlontomy.s megalotis zacnleeae 

blcrriam 
Iieitl~rodontoiizys megalotis ainolrs Howell 
Reillzrorlonlornys inc~~alo l i s  ravrrs 

Goldman 
Reilltrotloiztorrzys ~negrrlolis ~Oi lg i~ f l lLd? t~  

13aird 
Rcitllrodoi7ton~ys megalotis rlisliclzli,~ 

von JIlocker 
Rei1hrorloiltoiny.s megalolis limicoln 

von  Elockcr 
Rcithrodonlonzys rnegalotis catalinae 

Elliot 
I?e i t l~rodonlo in~~s  megalotis peninsz~lae 

Elliot 
12eitl~rodontoiny.s rclnivenlris ravioentris 

Ilixon 
Reillzrorlonl,omys rav i~~en tr i s  halicoetes 

Dixon 
ReithrocEonlornys sumichrasti snrrzichrasli 

d e  Saussure 
lieillzrodoizlomys sunzichrasti ner1ern.s 

Mcrriam 
l ie i /hrodonlomys sunl,ichrasli 11~teoln.s 

IIowcll 

SUBGENUS 

mex ican t~s  group: 

Reitlzrodontoiriys gracilis gracilis 
Al lcn and Chapman 

R e i t h r o d o n t o n ~ ) ~ ~  sun~iclti-asti dorsalis 
Rlerriam 

Reithrodontonzys su~niclrrasti modestus 
Tho inas  

Rei throdontofnys su~izicl~ras/ i  az~stralis 
Al lcn 

Reitlzi-oclontolnps s~rrnichrasli vulcaniz~s 
Bangs 

Rei throdontomys cl~ryso~~.sis  cllrysopsis 
Mcrriam 

Reiilzrodontoircys chi-ysopsis perotensis 
Mcrriam 

fnlvescei~.r group: 

I ie i th?-odort to~~l)~s fu/vcscens fzc[vesce??s 
Al len 

lieitl~rodonloir~?rs Julvescms ranvs Benson 
Iic,ill~rodontofny.s ~ ~ I I I C . T C P I ~ S  gri~eoJlav11~ 

Merriam 
Rei t l irodot~lomps fulvescc~irs tol lec~ls  

Merriam 
R e i t h ~ - o d o ~ ~ t o ~ r ~ ) ~ s  fu1wescen.s nnrnn tius 

Al len 
Reit1~rodoi1torny.s {irl?-1r.scei7s iillcrnzedius 

Allcn 
Rr i t l~rodo?t to~nys  Jrrlr~(~.scens tropicalis 

Davis 
Reithrodontornys fulvescri7s dificilis 

Merriam 
IZeithrodontorr~ys fnlvc.scons tennis Allen 
Reithrodonlorn~ls /vlv~~sceiz.s nelsoni 

Howcll 
l ie i throdoizto~nys fnlv~sccns ~n~rsleliizus 

Howcll 
Re i throdonlomy .~  (1~1vc~scriz.s iicfcwzatis 

Hooper 
IIeiLhrodonlomys fi~lvescens Ilelvollis 

Merriam 
Reithrodonloinys lulv(~,srrn.s ainoenus 

Elliot 
Reithrodontonzy.~ fulvrsr.ens chial~ensis 

Howell 
Reithrodonlonz)ls hir.si~l~rs Merriam 

A P O X O D O N  

Reitizrodontonzys grarrlis aizthonyi 
Goodwin 

Rei throdonlomys gracilis pacificus 
Goodwin 
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Reithrodontomys g~acilis ha1 risi Goodwin 
Reithrodontomys darieizensis Pearson 
Reithrodontomys inexicanzis lnexicanus 

de Saussure 
Reithrodontomys mexican~ts scansor 

Hooper 
Reithrodoiztomys mexicantis hozvelli 

Goodwin 
Reithrodontomys mexican~is orinus 

Hooper 
Reithrodoiztonzys mexicanus ocole- 

pcquensis Goodwin 
Reithrodonlomys mexicanus lucifrons 

Howell 
Reithrodontomys mexicanus cheri iei 

Allen 
Reithi odoizto~ttys mexicanrir 

potrerogrnizdei Goodwin 
Iieithrodontomys mexicanus garichensis 

Enders and l'earson 

Reithrodontomjjs nzexicanus ~tzilleri 
Allen 

Reithrodontomys mexicanus eremicus 
Hershkovitz 

Reithrodontomys mexicanus soderstriimi 
Thomas 

Reithrodontomys brevirostris Goodwin 

tenuirostris group: 

Reithrodontoinys microdon wagneri 
Hooper 

Reilhrodontonzys rnicrodoiz albilabris 
Merriam 

Reithrodontoinys microdon microdon 
Merriam 

Reithrodontomys tenuirostris Merriam 
Reithrodontomys rodriguezi Goodwin 
Reithrodontoiizys creper Bangs 

KEY T O  THE SPECIES OF REITHRODONTOMI'S 

I. GEOGRAPHIC RANGE IN THE UNITED STATES 

In M3 first primary fold as long as or longer than the second primary fold; each 
usually extends Inore than halfway across the tooth (Figs. 4c, 24b); major fold 
clearly visible; worn occlusal surface of left toolh E-shaped (Figs. 7a, 24b). In M3 
major fold as long as or longer than first primary fold; each usually extends morc 
than halfway across the tooth (Figs. 5c, 24bb); worn occlusal surface of left tooth 
S-shaped (Figs. 8a, 24bb) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .R .  fulvescens, p. 90 

FIG. 3. (a) A distinct labial ridge with cusplets on as seen in R .  humulis. ( b )  A faint 
labial riclge on as seen in R. burti. 



HARVEST MICE OF LATIN AMERICA 25 

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. I h ,  24a). In Ma 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. SD, 24aa) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
A distinct labial shelf or ridge, often with distinct cusplets, on MI-2 (Figs. 3a, 5a). 
In MI 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- 
caster11 United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .R. humulis, p. 217 
No distinct labial ridge on (Fig. 5b). In MI-2 major fold and second primary 
folds meet but do not coalesce on the mid-line; instead, they Corm a lop11 or com- 
missure that cxtends from the hypocone to the paracone; the protocone and para- 
cone thus are connected by a loph with the hypocone and mctacone (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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .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 bu* 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 

Second primary fold well devcloped in Mg (oEten appcaring as an oval internal 
fold); Ma essentially a smaller replica of M2 (Figs. 5d, 24cc). Mesolophs and meso- 
styles in MI-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 M6xico . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Zygomata weak, particularly anteriorly. Brain case deep and broad; its breadth 
scarcely lcss than zygomatic breadth (Fig. Ga). Breadth of zygomatic plate less than 
1.5 mm. Rostrum long and narrow (Fig. Ga). Ear length, as measured from notch on 
fresh specimen, scarcely less than length of hind foot. Habitat moist forests, geo- 
erally above 8500 feet in central and southern Mexico. . . . . . .  .R. microdon, p. 168 
Zygomata strong, usually 0.5-1.0 mm. broader than brain case (Fig. 60). Breadth of 
zygomatic plate of adults 1.4 mm. or more. Rostruin relatively broad and short 
(Fig. Gb). 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 Mkxico 

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



and broad interorbitally. Upper surfacc of hind feet dusky. Habitat n~ountains and 
valleys at  elevations aljovc 1000 feet. . . . . . . . . . . . . . . . . . .  .R. me xi can?^^, 13. 138 

1 ' Second pl.imary fold indistinct or absent in R13, the tooth dinerent in form from 
M, (Figs. 5a-c, 24na, bb). No mesolophids in hll-3. Mesolophs and mesostyles prcs- ,. 
cnt or absent in MI-3 (Fig. 4a-c); when present, the mesolophs are usr~ally uneqr~;rl 
in Icngtl~ on the several teeth and usually do not extend to the labial border of the 
tooth. Zygomatic plate broader th;m mesopterygoid fossa. Greatest breadth of 
tnesopterygoid fossa usually y2 to :y!, that of either pterygoicl fossa. Range not con- 
fined to castel-n and southern Mi.xico . . . . . . . . . . . . . . . . . . . . .  . 4  

4(11) In lLls first primary fold as long as or longer than second primary iold; each extends 
more than halfway across the tooth (Figs. 4c, 2417); major fold well developed, some- 

FIG. 4.  Occltrsal views of right upper molar rows of 4 species of Rcill~rorlontotnys: 
( (1)  I z ~ i t r t ~ ~ l i ~ ,  (I)) me,qalolis, ( c )  /1~171esrens, ( d )  tc??uirostris. For names of folds anti cusps see 
Figure 2. 

timcs continuous will1 first primary fold: xvol-11 occlusal surfacc of left tooth 
E-shaped (Iigs. 70, 24h). In h lR  major fold at  least as long as the first primary fold 
(1;igs. 5c, 2100); worn occlusal surface of enamel of left tooth S-shaped (Figs. 8a, 24bb) 

. . . . . . . . . .  . . . . .  . . . .  !> 

5(1)  Zygomatic brcatltll morc than 11.9 inm. Interorbital breadth morc than 3.4 mm. 
Supraorbital border sl~arp-angled or beaded. Tail scarcely or not at  all palcr ven- 
trally than tlorsally. Di~sliiness of tarsi extending to the upper surfaces of the 
hi11t1 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R.  hirsutus, p. 123 
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5' Zygomatic breadth less than 11.9 mm. Interorbital l~readth less than 3.4 mm. 
Supl.aorI~ita1 bordcr colllparativcly smooth, perhaps elevated but not ridged or 
beadcd. Tail  paler ventrally than dorsally, usually sharply bicolor. Upper surfacc 
of hint1 feet whitish or buRy, not dusky. . . . . . . . . . . . . . . . . . . . .  .R.  fuluescens, p. 90 

4' In R'I3 first primary fold sl~orter than second primary fold (Figs. la ,  6; 24a); major 
fold indistinct, at  best a broad, shallow indentation on the lingual face of thc tooth; 
worn occlusal surfacc of left tooth C-shaped (Figs. 76,24a). In M, major fold shorter 
than first primary fold (Figs. 5a, 6; 24aa); worn occlusal surfacc of left toot11 
C-sha~ccl (Figs. 86, 246h) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

(i(4') Brcadth of brain case morc than 10.7 mm. Tail  length more than 90 mm. . . . . .  7 
7(6) No huffy hairs anywhcre 011 inner sarfaccs of ears. Ears 17-19 mm. in length, meas- 

ured from rlotcll to tip 011 fresh specimen. ;Llesoloplis ill M1 or hl2, or both, lisually 

Frc.. 5. Occlusal vicws of lclt lower molar rows of 4 spccies of Rezlhrodontomys: (a) hutr~u-  
lis, ( 1 ) )  rrlogulotis, (c)  fuluescef~s, ( d )  terzuirost~.is. For namcs of tolds and cusps see Figure 2. 

unequal in length and not always reaching thc labial margin of the tooth. Rostrum 
long and narrow. Intcrorhital area strongly constrictcd, houi-glass-shaped (Fig. 96). 
11 distinct zygomatic notch (Fig. 96). Habitat above 9000 feet in highlands of cen- 
tral h'f6xico . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R.  chrysopsis, p. 83 

7' At least a few buny hairs on inner surfaccs of ears. (Note: a microscope somctirr~es 
rcquirecl.) Ears lcss than 18 mm. in length, measured wllcn frcsh. Mesolophs usually 
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abscnt in all molar teeth, soll~eti~lies present in iV.11-2. Rostrum and interorbital 
arca broader and zygonlatic notch slight (Fig. 9a). Habitat a t  clcvaiions bclolv 0000 
feet in central and southcrn M6sico. . . . . . . . . . . . . . . . . . . . I < .  s~~michrasfi, p. 65 

FIG. 6. (a) Long narrow rostrum, wcak ~ygomatic arches, and broad brain casc (its breadth 
scarcely less than zygomatic breadth), as seen in R. microdon. (b) Shorter and broadcr ros- 
trum, strong zygomatic arches, and broader brain casc as sccn in R. mexicanu.\. 

I",,, 
l$j 

% Q b 

FIG. 7. Occlusal pattcrn of left M:i: (a) E-shaped, (b) C-shaped, and (c) complex, similar 
LO the patteln o l  Ma. 
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6' I3readth of brain casc less than 10.7 mm. Tail  length less than 100 mtn., usually 
less than 85 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

8(G') Tail shorter than head and body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

9(H) Tail length less than 95 per cent or head and body lcngth. Total lenglh of adults 
less than 140 mm. Breadth of brain case usnally less than 9.8 mm. . . . . . . . . . . .  10 

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

lO(9) i\ faint labial ridge on MI-2 (Fig. 36). Tarsi entirely whitish or with only a thin 
longitudinal line 01 dusky. Preauricular and postauricular areas and head bright 
buay. I-Iabitat on coastal plain in Sonora . . . . . . . . . . . . . . . . . . . . . .  .R. burli, p. 40 

10' No labial shelf on (Fig. 56). Tarsi extensively dusky, the dusky part scarcely 
or not at all smaller than the whitish part. Head and preanricular and postauricular 
 reas as grayish bur.  I-Iabitat outsidc of coastal plain in Sonora. . . .  R. monlanus, p. 34 

FIG. 9. (a) A moderately broad interorbital area and rostrum and a slight zygomatic notch 
(sunziclzrasti). ( b )  A long narrow rostrum, strongly constricted interorbital area, and distinct 
zygomatic notch (chrysofisis). (c) A shorter rostrum, moderately constricted interorbital area, 
and anteropostcriorly deep zygomatic notch (megalotis). 
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0' '1';lil length over !)O per cent of lread and body length. Total length of adults Inore 
. . .  than 130 mm. 1lre;ltlth of brain case more than 9.6 mm. 13. itzegalotis, p. 43 

8' 'I'ail longer than head and body . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
1 l(8') Zygomatic notch antcroposteriorly shallow, the keel of the zygomatic platc scarcely 

visible when the skull is viewed from directly above (Fig. 90). Brcatlth of nrcsop- 
tcrygoid fossa move tlian 1.0 mm. and ahout eclual to expanse of palate bctwcen 
posterior palatine Sol-arriina (Fig. IOU). Tail  length over 75 mm., usually grcater 
lhan 85 mm. . . . . .  . . . .  . . .  . . K. s~cinichrasti, p. 65 

1 1 '  A distinct zygoniatic notch, tllc keel of the zygomatic plate clearly visible when 
viewed from directly above (I'ig. 9 4 .  15reatfth of mcsoptcrygoid fossa less than 1.3 
mm. and narrower than the tlistance between postel-ior palatine foratnin;l (Fig. 1011). 
'l'ail lcngllr nsually Icqs tli;rn 85 mm. . . . . . . . . . . . . .  .R.  inegalolis, p. 43 

FIG. 10. (a) tZ ~~~ot lera tc ly  1)roacl mesopterygoitl fossa, its I)readtli ;~bont  e q r ~ ; ~ l  to breadth 
of palate between posterior palatine 1'or;unina. ( 1 ) )  11 narrow pterygoitl fossa, its 1)readth less 
than brextlth of palate between posterior palatine foramina. 

111. GEOGRAPHIC RANGE IN CEN'I'RAL AND SOU1'11 AMEKI(:A 

1 Sccotld primary fold indistinct or absent in &I:<, the tooth dif1erent in form from M., 
(Figs. 5a-r.; 2 3 ~ 0 ,  6b). No mesolophids in Mesolophs and mesostyles rarely 
present in MI-:<; ~vlletl present the mesolophs arc usually unequal in length on the 
sevcr;~l teeth and clo not attain the labial border of the toot11 (Fig. 4a-r). Zygonlatic 
plate broader than mesopterygoicl fossa. Mesoptcrygoid fossa narrower than either 
pterygoid fossa . . . . . .  . . . . . .  . 2  

2(1) 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 developecl, 
sometimes confluent with first primary fold; worn occlusal surface of left tooth 
E-shaped (Figs. 70, 241)). In MB, major fold at  least as long as first primary fold 
(Figs. 5c, 24110); worn occlusal surface of left tooth S-shaped (Figs. 8a, 2.400) . . 

R. fulvescens, p. 90 
2' In M3 first primary fold shorter than second prinlary fold (Figs. la ,  6; 24a); major 

folcl indistinct, at  best a broad, shallow i11dent;ltion on the lingnal face of the tooth; 
worn occlusal surface of left tooth C-shaped (I'igs. 76, 24a). In  M3 major fold 
shorter than first primary fold (Figs. 5a, b; 24aa); worn occlusal surfacc of left tooth 
C-shaped (Fig. 86) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I < .  surnichmsti, p. 65 

1' Second primary fold well developed in M,, usually appearing as tlie posterior one 
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of 2 internal folds (Figs. 8c, 24cc); M3 essentially a smaller rcplica of M, (Fig. 5d). 
Mesolophs and mesostyles in MI-2 and usually in all other molar teeth (Fig. 4d). 
Zygomatic pl;lte scarccly or not at all broader than nlestopterygoid fossa. Mcsoptery- 

. . . . . . . . . . . . . . . . . . . . . . . . .  goid fossa about as broad as either pterygoid fossa 3 
. . . . . . . . . . . . . .  3(lf)  Lcngth of hind foot 22-26 mm. Length of inolar row 3.94.5 mm.. 4 

, , - 
4(3) Interorbital breadth more than 4.0 mm. Length of rostrum more than 9.0 mm. 

Nabitat above 7500 fcct in mountains of Costa Rica and Panamd. R.  crepe^; p. 175 
4' Interorbital breadth less than 4.1 mm. Lcngth of rostrum less than 9.2 mm. Habitat 

above 8000 feet in tnountains of Guatemala.. . . . . . . . . . . .  R. tenuirostris, p. 171 
3' I.ength of hind foot less than 22 mm. Length of molar row less than 3.9 mm.. . .  5 

5(3') Skull lcngth morc than 24.0 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G 

G(5) Brcadth of zygonlatic plate less than 1.5 mm. Zygomatic breadth less than 12.0 mm. 
and about equal to breadth of brain casc. Dcpth 01 brain case more than 9.2 mm. 

R. rodriguezi, p. 174 
6' B~eadth  of lygotnatic 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 
casc less than 9.3 mm.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .R. mexicanus, p. 138 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5' Skull length less than 24.0 mm. 7 
7(5') Brain case highly inflated. Zygomatic b read~h  scarcely greater than breadth of brain 

case. Rostrum long and narrow (Fig. Ga). Habitat above 8500 fcct in the mountains 
of Guatemala . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .R. microdon, p. 168 

7' Brain case moderate. Zygotnatic breadth about 0.5-1.0 mm. greater than breadth of 
brain casc; rostrum broader (Fig. Gb). Habitat not rcstricted to mountains of 
Guatemala . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

8(7') Length of rostrum less than 7.0 mm. Lcngth of incisive foramen less than 4.0 mm. 9 

9(8) Upper surfaces of hind feet dusky. Habitat lowlands of eastern Panami . . . . . .  

R. darienensis, p. 137 
9 Upper surfaces of hind fcct whitish or dusky. Habitat north of Panatni . . . . .  

12. gracilis, p. 129 
8' Length of rostrum Inore than 7.0 mm. Length of irlcisive foramen more than 

3.9 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
lO(8') Length of molar row lcss than 3.2 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .11 
11(10) Dcpth of brain case lcss than 8.6 mm. Dorsal surface of skull comparatively flat. . l 2  
12(11) Upper surlaccs of hind feet dusky. Fur of upper parts long and dusky. Tail  length 

greater than 100 mm. and about 150 per cent of lcngth of head and body. Breadth 
of zygomatic plate of adults less than 1.5 mm. Habitat humid highlands of Costa 
Rica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R. breuirostris, p. 163 

12' Upper surfaces of hind fect whitish or lightly dusky. Fur of upper parts bright red- 
dish bun and moderately short. Tail  length usually less than 105 mm. and less than 
140 per cent of lcngth of head and body. Brcadth of zygomatic plate more than 1.5 
mtn. Habitat tropical lowlands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R. gracilis, p. 129 

11' Depth of brain case more than 8.4 mm. Dorsal surface of skull convex . . . . . . . . . . . .  

R. mexzcanus, p. 138 
10' Lcngth of molar row morc than 3.2 mm. 13 
13(10') Length of skull less than 22.5 mm. D e p ~ h  of skull less than 8.5 mm. Tail  length 

usually less than 105 mm. Habitat tropical lowlands. . . . . . . . . . .  . I < .  gracilis, p. 129 
13' Length of skull oE adults more than 22.0 mm. Depth of brain case more than 8.3 

mm. Tail length of adults rarely lcss than 100 mm. Habitat abovc 3000 feet. . . . .  

K. mexicanus, p. 138 
GENUS REITHRODONTOMYS GIGLIOLI 

MIIS Lintlacus, Audubon and Bachman, 1841: 97; 1842: 306; 1849: 103, and 1851: 103 
(htcmilis, carolinensis, Lecontii); Schinz, 1845: 176 (Lecontii, iaumilis). 



32 EMMET T. HOOPER 

Reithrodon Waterhouse, LeConte, 1853: 110, 413 (Mus Lecontei Bachman = Reithrodon 
Lecoiztei); Baird, 1857: 447 (N. Atner. forms d iac ren~  from S. ilmer. tonus); tle Saus- 
sure, 1860: 109 (R. mexicanus); 1861: 3 (R. suinichrasti); Tomes, 1861: 284 (R. longi- 
catrda in Guatemala); Lilljcborg, 1866: 16 (N. Amer. species should form a distinct 
group). 

Reithrodontoir~ys Giglioli, 1874: 326 (original description, no species mcntioncd); Merriam, 
1892: 26 (antedates Ocl~etodon Coues); Allen, 1893: 79 (first use with species); Miller 
and Rchn, 1901: 95 (Mus lecoiztii Audubon and Bachman [= R. huinz~lis Audubon 
and Bachman] selected as typc of genus); Osgood, 1907: 50 (Hesperonzys cherriei Allcn 
= Reitltrodonto~mys cherriei); Hom~ell, 1914: 13 (Reithrodon megalotis Baird desig- 
nated as type to replace Mzrs lecontii Aildubon and Bachman, designated by RIiller 
and Rchn in violation of opinion 46 of Int. Comm. Zool. Nomen.). 

Oclzetocloiz Cones, 1874: 184l (original description, separating N. Amer. species-from Cali- 
fornia south to Guatemala-Crotn S. Amer. Iieillzrodon Waterhouse); Merriam, 1892: 
26 (antedated by Iieithrodontoinys Giglioli); Wingc, 1924: 13 (not distinct from 
Rhitlzrodon Waterhouse). 

He~beronzys Waterhouse, Allen 1891~:  211 (dcscription of Reitlzrodonloi~zys cherrii as 
Heq~eronzys (T~esperii~zus) cherrii); Winge, 1924: 135 (includes N. Amer. species of 
Rhitlzrodon Waterhousc). 

Rhithrodotztonzys Giglioli, Elliot, 1901: 494, and subseq~~ent  publ. (nee Reillzrodontomys); 
Winge, 1924: 127, 135 (identical with Hesperonzys Waterhouse). 

Aporodon Howell, 1914: 13, 63 (original dcscription, as a subgenus of Reitltrodontonzps); 
Wingc, 1924: 127 (should bc included with Calonzys Waterhouse). 

Iieithrodoiz Waterhouse, Winge, 192.1: 135 (N. Amcr. species should bc placed in Hesperoinys 
Waterhousc). 

Charactcrs of the genus are given by Howcll (1914: 13-14) and Ellerman (1941: 378) and 
are not repealed here. Subgcncric characters are presentctf under the subgenera. 

SUBGENUS REITHRODONTOMYS GIGLIOLI 

T~1.~.-Reithrodo7z megalotis Baird, Howell, 1914: 13. 

Subgeneric Characters 
E x m ~ ~ ~ ~ . - T h e r e  are no external characters entirely peculiar lo the sub- 

. - 
genus. Size of body and skull varies iron1 the sinallest to among the Iargest in 
the genus (range in length of hind foot about 14-22 mm.). Coloration and 
characteristics of the pelage vary; soine 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. Foreieet and hind feet 
typically white or pale buffy dorsally; sometimes dusky in chr~)~sopsis and 
sunzichrasti. Ears monocolored or varicolored, varying from the smallest to 
the largest in the genus. 

l I lo t l~  Rrillrrodonfoi?zys Giglioli and Ochrtodon Coues date florn 1874 T h e  datc of pub- 
lication of Coues' dcsciiption apparently is 15 December 1874, when, according to the title 
page oC thc 1874 volumc ol  the Proceedzngs, pagcs 153-200 were mailed. Mr. J .  A. G. Rchn 
assuies me (in litt.) that the information on the title page may be considerecl reliable. 
Giglioli's description appeared c a ~ l ~ e r ,  probably early In July. In  the parts ol the Bollettino 
that contained the description there is a printed refcrcnce to 15 June 1874, which precludes 
publication earlier than that datc. Those parts of the Bolleltino are recordecl in the files of 
the Royal Geographical Society, London, as having been rcceived 16 July 1874 (fide G. R. 
Clowc, l ibra~ian of the Society, in litt. dated 1 January 1949). 



HARVEST MICE OF LATIN AMERICA 33 

C ~ ~ ~ ~ ~ ~ . - o u t s t a n d i n g  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 
hirsz~tus. 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 Aporodon (Rinker and Hooper, 1950). 

DE~~n~.-Outs tanding  diagnostic characters are in M$ (Figs. 4-, 5,  16). 
Cusps of all molar teeth alternate in position in all species but Izunzulis, in 
which they are usually opposite. Prirnary and secondary folds of MI-"usually 
retain their connection with the marginal enamel throughout life of tooth; 
separated early as internal ioltls in MI-,. Anterior cingulum of M1 indistinct 
or absent. Mesoloph (id) and mesostylc (id) present or absent in MI-,; absent 
in MI_, and M $(sometimes prcsent in hirsutus). Enterolophs and ectolophids 
absent on all teeth. Posterior cinguluin absent or but slightly developed on 
upper molars; present on lowers. Enterostyles and ectostylids present or ab- 
sent in MI-2; absent in M i .  M! distinctive; pattern of 2 types, one peculiar 
to fulvescens and hirsutus, the other characteristic of other species in the 
subgenus. 

N13 in fulvescens and hzrsutus: Oval and o l  medium si7e for the genus, its 
crown length about equal to one-half that ol M2; hypocone large and distinct 
fro111 protocone throughout life ol tooth; paracone large, about size of proto- 
cone; metacone usually present but separate from hypocone only in unworil 
tooth, thereafter appearing as a large posterior cingulum; minor fold indis- 
tinct or absent, as on M2; major fold present, but relatively shorter than i n  
M2 and retained to a late stage o l  wear of the tooth; first and second primary 
iolds, the only labial folds 01: 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 oh the 2 enamel islands. I\&, similar in occlusal 
pattern to M,; protoconid and hypoconid of about equal size; metaconicl 
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 lold or an internal island to a late stage 
of wear; no other folds present. 
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M! in all other species ol the subgenus small and oval, the crown length 
usually less than one-hall that oS M;. In  MVlypocone well developed, scarce- 
ly smaller than protocone and fusing with protocone at an early stage ol 
wear; paracone small-about size of hypocone; metacone and posterior 
cingulum absent; lingual Colds (major and minor) at best indistinct and dis- 
appearing early in the liie ol the tooth; 2 folds present on the labial side oT 
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 ol the tooth-and retained 
with wear as the one central enamel island of the tooth. M,: Protoconid, 
melaconid, and hypoconid of about equal size; entoconid absent, or present 
as an inconspicuous style on the flank ol 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 [old deep and long-the only 
lingual fold and the only principal Sold oT the tooth-and retained as an 
enamel island in late stages of wear. 

Rei throdon tomys  montanzcs Kaird 
(Maps 1,  12; 1'1s. 11, 111) 

Mice of the species R. rnontanzls 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. T h e  nomenclatural history is given in 
detail by Benson (1935). Only bare essentials need be recounted here. Raird 
(1855: 335) based his description of nzonlanzrs 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) deterlnined the type locality to 
be the upper part ol the Sail Luis Valley, Saguachc County, Colorado. In the 
period 1857 to 1935 montancls received varied treatment. Some autllors 
doubted its validity as a full species ( e . ~  Coues, 1874, 1877). Most authors 
endorsed it as a tenable kind (e.g. Allen, 1893, 1895~; 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. 
Alter studying the specimens that are essential lor assessing the status of 
~non tanus ,  he concluded that nzontanus is specifically distinct lrom 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, 1913) continued to regard montanus as specifically distinct 
lrom albescens and griseus. Hill and I-libbard (1943) thought that montanus 
is possibly the nominal form of the megalotis group of forms. 

I concur with Benson. The  type specimens of nzontanus, albescens, and 
grisez~s are examples of the same species. K. montanus is the oldest valid name 
and, therelore, 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. I t  is an example 
of the species long known under the name nzegnlotis. Thus name and popu- 
lations are correctly aligned. 

There is no good reason known to me to doubt the type locality ol 
7nonlnnus, as determined by Allen (1895n: 123). The  fact that no other speci- 
mens have been collected in San Luis Valley, although several experienced 
collectors have sought them especially, cannot bc taliell as proof that the 
species is absent there. The  species apparently is rarc throughout the inter- 
montane region (the region ranged by the subspecies montanus); it is an oc- 
casion ol note when a specimen oi the species i5 collccted there. Accordingly, 
it is not surprising that topotypes ol mo~ztanzls have not been forthcoming. 

Three geographic races ol R. mo~ztn?zus are cuirently iecognized. They are 
deli ned principally on characters of coloration. 

D ~ s ~ l ~ ~ u u ~ ~ o ~ . - G r e a t  Plains and intermontane valleys and plateaus from 
South Dakota south over most ol Nebraska, Kansas, Oklahoma, Texas, New 
Mexico, and at least the eastern hall ol Colorado to northern Durango, 
M6xico. Much o l  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 leet 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. 

I-IABITAT.-Published accounts and habitat notes at hand indicate that 
R. rnontanus occurs predonlinantly on uplands where the vegetative cover 
is sparse, consisting largely ol short grass and othcr low-growing plants, and 
where the substrate is well drained ancl olten sandy. R. megnlotzs also occurs 
in the region inhabited by R. monlanus. I t  is found principally in denser 
cover and in more moist situations, such as in growths ol tall grass and weeds, 
in stream-side thickets ancl fence rows, on bottom lands around bogs, and at 
the cdges of forests. 

C o ~ ~ n ~ ~ s o ~ s . - T h e  species needs detailed comparison with burti, mega- 
lotis, and liunzulis. Other spccies are quite different. All species of Aporodon 
are distinguished from it by the characters ol the subgenus. R. sumichrasli 
and R. chryso~sis are much larger and are distinct in many other features of 
skin and skull. R. fuluescens has a much longer tail and different third molars, 
both upper and lower. R. Durti has paler tarsi, larger ears, and a larger zygo- 
inatic notch; the 2 spccies are compared in detail in the accounts of burti. 
R. humulis is distinguishable from R. rnontanus 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 MI-, consists of a distinct and usually 
broad ridge or shell that extends continuously from the hypoconid to the 
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MAP 1 .  Distribu~ion of lieilhrodontotnys m.ontanus montnuus and Reilhrodontomys 
Ourti in MCxico, as determined from specimens examined. 

anteroconid (Figs. 3n, 5a). Conulids arise fro111 the shcll 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. nzonlanus and R. rnegalolzs are not easily distinguished, particularly on 
the Great Plains where some characters of niegnlotis parallel thosc of 
nzontnnzu. In that region the 2 specics are similar in size, coloration, and in 
most cranial proportions. I n  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 Gom the region); rostrum longer and relatively narrower, 
the nasolachrymal capsule usually relatively smaller; and the inolar teeth are 
slightly different. In  montnnus the cusps are shorter, and the enamel folds 
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tend to be distinctive. Described herewith are characteristics of those folds in 
MI-" 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 
priinary 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 
~netacone tend to be U-shaped (in lateral profile), exposing a broad, flat ex- 
panse ot enamel between those cones. The  principal lingual fold (major fold) 
also is broad and U-shaped at its base. In  megalolzs the labial folds are narrow 
and their floors tend to be V-shaped. Their mesial parts usually extend diag- 
onally, rather than anteroposteriad. The  ~r inc ipa l  lingual fold also is narrow 
and V-shaped. 

RELATIONSHIPS.-R. montnnus is one of the generalized species of the genus. 
I t  is small and short tailed. The  bony parts of the skull show no marked spe- 
cializations and its teeth are sirnple in pattern. I t  apparently is adjusted to 
semiarid conditions, and, i l  present knowledge of its ecological and geo- 
graphic distribution is sufficiently complete to make the induction leliable, 
its range ol environmental tolerance is narrow compared with that of mega- 
lotis, lor example. 

Its affinities are with rnegalotzs and hum~slzs, and bzlrtz is probably an im- 
mediate offshoot from it or from montanus-like stock. I t  resembles megalotis 
in inany external and cranial features. Although some ol 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 
l~urtl .  The  short-crowned molar teeth with their broad, U-shaped primary 
foltls, a tendency toward dome-shaped cusps, and a trace of a labial ridge on 
MI_, point toward a relationship with hztmzllzs. These characteristics have 
their maximum development in h z r 7 1 1 ~ i l ~ c .  They ale less well expressed in 
mo~~tnnzrs and Dnrti. They are not seen in other species of the genus. 

Reithrodontornys morztanus montnnus Baird 
Reill~rodonton~ys inontanus Baird, 1855: 335; 1857: 449. 
Ochelotlon montniaus, Coues, 1874: 186; 1877: 130. 
Reillarodontornys r~zo~ztanus, Allen, 1893: 80; 1895a: 123; Howel l ,  1914: 24; 1935: 143. 
Reitlzrodontoinys alhesce7as griseus, Howcl l ,  1914: 24 (pxri); Bailey, 1931: 165 (part). 
Reitltrodonlomys montnnus naoialanus, 13cnson, 1935: 139. 
Reithro(1onlomys naontanus griseus, Benson,  1939: 147. 

T~r>~. -Skul l  and mounted skin; U. S. Nat. Mus. NO.$. Colorado, Sa- 
guache County, upper end ol San Luis Valley; collected in 1853 by F. Kreutz- 
feldt. 

D1s-r~<lnr~~~o~.-Interinontai~e plains and valleys of southern Colorado, 
western New Mexico, trans-Pecos Texas, and northwestern Mkxico. Known 
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goid fossae. Auditory bullae moderately inflated, usually relatively sinaller 
than in nzegalotis. Molar teeth rather short-crowned, much as in humulis. 
Pattern of M i  as in other species of the subgenus Reithrodontomys. Antero- 
cone (id) flat anteriorly, not divided into distinct conules (ids). Enamel folds 
of ME broader than in other species ol the genus except humulis, priinary 
cusps therefore appearing far apart. Second labial (second primary) and 
large lingual (major) lolds in MI-2 particlilarly broad, a broad expanse of 
enamel usually visible between protocone and hypocone and between para- 
conc and metacone; mesial part of the second priinary lold lies approxiillately 
on longitudinal mid-line of tooth. 

COMPARISONS.-Coinpared with grzsezls (specimens oL ?77o1ztanz1s froin trans- 
Pecos Texas and central New Mexico; examples 01 gl-zseus froill northern 
Tcxas and eastern Oklahoma): Upper parts paler and more buffy in all 
pelagcs, the ground color Pinkish Ruff to Light Pinkish Cinnamon in adult 
winter pelages and Light Pinkish Cinnamon in adult su~nmei coats (com- 
pared with Light Pinkish Cinnamon in winter and Pinkish Cinnamon in 
summer pelages of grzsezls); 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. nzo~zta~zzls is restricted to the moun- 
tainous parts ol southern Coloraclo, New RIexico, western Texas, and north- 
western Mtxico. T o  the east it grades into gl-iseus, as evidenced in specimens 
at hand from Lincoln and Curry counties, New Mexico, and Martin, Bris- 
coe, Bailey, and Heinphill counties, Texas. Those speciinens are between 
nzo7ztanus and grisezls 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 rcd- 
dish than the exainples iron1 Mtxico, trans-Pecos Texas, and western New 
Mexico. Thcy are here assigned to gl-zseus, although they could be included 
in the subspecies nzontanzls almost as well. 

I consider the specimens from Cooke County, Texas, and Rogers County, 
Oklahoma, to be typical ol grzsezls. In them the dark, reddish buff dorsal 
coloration, diffuse blackish dorsal strlpe, and other characters that are 
ascribed to that race ( Howell, 1914: 23) are well seen. They contrast mark- 
edly with specimens ol monlanz~s  Crom Mkxico, trans-Pecos Texas, and west- 
ern Ncw Mexico. This fact is the principal reason lor inferring that grzsezty 
may be a tenable race and may not be identical with nzontanus 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 o l  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 ol eastern Kansas 
and Oklahoma and northeastern Texas are subspecifically distinct lrom each 
other and from (c) the populations of western New Mexico, trans-Pecos 
Texas, and northwestern MCxico. (2) T h e  populations in southern Texas 
(San Antonio, the type locality oE griseus) and those in western Oklahoma 
(Woods County) are intermediate in characters between those to the east and 
west; they are inore similar to those toward the east. (3) All sarnples here 
studied of those populations represent the same species to which the oldest 
valid name, nzontnnus, applies. 

Subspecific names are available for the populations mentioned above. The  
naines albescens and grisezss clearly are applicable respectively to the north- 
ern and eastern populations. The  subspecific name rnontanus is here restricted 
tentatively to the populations of northern MCxico, 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 E X A M I N E L ) . - N ~ ~ ~  horn the following localities: MPxico. 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, GOO0 it., 1. 

Reithrodontomys burti Benson 
(Maps 1, 12; Pls. 11, 111; Fig. 3) 

Reilh~odontorti~ys 01irti is a small, pale, short-tailed lorin known only from 
a Sew localities on the arid coastal plain of central Sonora. Superficially it 
resembles R. ni,egalotis and particularly R. nzontaizzis of the same region, 
but details of its morpl~ology indicate that probably it is not a geographic 
race of either of those species or ol any other known species of Reitlzro- 
dontomys. 

CNARACTERS AND COMPARISONS.-The skin and skull of burti are described 
under appropriate headings below. Characters that distinguish Ozirti from 
n7ontan1ls, megalotis, and f~iluescens (the other species of Reitlzrodontomys 
known lronl Sonora) are emphasized here. R. bzirti differs froin each of those 
species in the following features: Preauricular tuft and postauricular areas 
bright buffy, strikingly distinct from the surrounding areas; in the other 



HARVEST MICE OF LATIN AMERICA . 41 

species the circurnauricular and surrounding areas are siillilar 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 fzrlvescens). 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 MI-,, 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 montanzu-and proto- 
conid evenly convex labially in the other species). 

Compared further with montanzrs, 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 nzontanus the posterior border 
of the palate more olten gives way abruptly to the deeply excavated anterior 
parts of the pterygoid fossae. Benson (1939: 148) stated that the baculum of 
hurtz is longer and less curved than that of nzo17tanus. Compared further with 
nzegalotis, burti has a longer tail (70 to 97 per cent of head and body length 
conlpared with 94 to 114 per cent in specimens of megnlotzs from the region), 
a narrower brain case (see measurements), and a relatively longer palate. 

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

RELATIONSHIPS.-I<. burti appears to be a relict species derived from the 
ancestral stock that gave rise to ~rzontrrnzls, megalotis, and hzcmzslis. I t  bears - - 
closest resemblance to n~onlanus,  as evidenced by many external and cranial 
features common to both, but certain characters indicate a direct relationship 
to hun7ulis. The brain case of burti is narrow and long and the frontals are 
broad between the orbits, much as in I~zrnzlllzs. Similarities in R/I,_, may be 
more significant ol relationships. In hzlmulzs the labial part of each of those 
teeth consists ol a distinct and often broad shell or ridge that extends from 
the anterior part of the tooth to the hypoconid. From it arise one or more 
conulicls, the largest of which usually is lateral to, and basally is part of, the 
protoconid. A similai ridge occurs in bu7t1, and the protoconid is lightly 
clelt 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  riclgr or shelf is much broader and 
the differentiation of conid and conulid is distinctly more clear-cut in hunxulzs 
than in bzlrti. In this discussion of relationships, these dental similarities in 
the 2 species seem important. 
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Keitl~rodontomys burti Benson 
Reithrodontonr)rs burti Benson, 1939: 147. 

TYPE.-Adult male, skin and skull; Mus. Vert. Zool. No. 83001; MCxico, 
Sonora, Rio Sonora, Rancho de Costa Rica; collected 3 .May 1938 by Marga- 
rito Delgadillo; original No. 5400, Seth 13. Benson. 

DI~TRIBU~~ION.-A~ now known, the coastal plain of central Sonora, Mkxico. 
Known vertical range 300-600 feet. 

 HABIT^.-Apparently desert grassland. Specimens werc trapped in situ- 
ations as follows: In sparse dry grass with scattered mesquite, pal0 verde, and 
palo fierro on a sandy plain (1 1 mi. T/V Hermosillo). In a field of wheat stubble 
(Rancho de Costa Rica). 

CE1~~~c~13~s . -Size :  Snlall; in specimens exalrlined range in hind loot length 
1G-17 mm., in total length 116-136 mm., in weight 8.2-12.7 grams, in skull 
length 19.4-21.3 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 Pinkis11 
Buff to Light Pinkish Cinnamon, tlarkened 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; 
lllost guard hairs colored as underfur, a few without the median buffy band. 
Circumauricular areas co~lspicuously different in color from back, the hairs 
Pinkis11 Buff or Pale Pinkish Cuff throughout. Cheeks Pinkish Ruff to Pinkish 
Cinnamon, the hairs white or narrowly Plulnbeous basally. Circumorbital 
area the color of the cheeks. Hairs of throat white throughout, those of i-e- 
mainder of underparts Dark Plulnbeous 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 rllost with a fine line of dusky hairs on 
the inedial surlace. Feet white. Tail faintly bicolor, whitish below and Drab 
abovc, the Drab stripe narrow (its width about one-third or one-fourth the 
diameter o l  the tail) and indistinctly dernarked from the adjoining white 
area. 

Subadult pelage (topotypes collected in Allay): 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. Fro~ltals flat dorsally, com- 
paratively broad interorbitally. Zygonlata broadly spread, anterior and 
posterior diameters about equal. Maxillary process of zygornatic arch a com- 
paratively broad plate. Zygomatic plate broad, as in nzegalotis. Zygolnatic 
notch exceedingly large, its anteroposterior length usually greater than its 
breadth. Incisive loramina broadest at middle, scarcely narrower posteriorly, 
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extending well beyond first molars. Palate slightly concave anteroposteriorly, 
its lnesopterygoid border corlvex and usually with a distinct process and its 
pterygoid borders comparatively flat and merging evenly, without abrupt 
descent (when viewed ventrally), into the pterygoid iossae. Mesopterygoid 
lossa moderate in breadth, decidedly broader than either incisive foramen. 
Each pterygoid fossa about twice as broad as the inesopterygoid 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 ol lower 
n~olars simple and much as in megalotis and nzonlanzlr, but labial border of 
M,-, distinctive (see Relationships above). 

R c M A R I < s . - ~ ~ ~ ~  principal diagnostic characters of Du7ti ale the bright 
I>uffy cheeks, preauricular tufts and postauricular spots, pale tarsi, long, broad 
zygomatic notch, and sligllt 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 inany 01 its traits are matched in 
R. nzontanzls. Its range is inadequately known. A small, pale specimen from 
Guaymas that Burt (1938: 52) tentatively referred to R. nz. megalotzs is prob- 
ably an example ol Dzlrti. I have not examined the specimen. 

SPECIMENS ~ ' . x~~~~ l ' : l ~ . -Twen ty - th r ee  from the following localities in 
Sonora, MPxico: 11 mi. W Hermosillo, 600 ft., 3 (MVZ); Rancho de Costa 
Rica, 300 ft., 20 (MVZ). 

Reithrodontomys megalotzs 
(Maps 2, 12; Pls. 11-V; Figs. 4, 5 ,  9-13, 16, 17, 22-24) 

R. nzegalotis is a prevalent species; it has a large range and it is abundant 
in most parts of that range. I t  is found predominantly in open situations 
outside of forests and is at home in cultivated areas. I t  probably has profited 
lrom man's agricultural practices. Its range overlaps that of at least 8 other 
species (Map 12). I t  is the only species of the genus that inhabits the lar 
western United States and Baja California, excepting R. ravivent~-is which 
is restricted to the salt marshes of central California. In  parts of the Great 
Plains it occurs with R. montanzls. Farther south its geographical range 
overlaps variously that of fzllvescens, sumichrasti, ch,rysopsis, 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 ol 
these are represented on the mainland of Mkxico. They are not equally dis- 
tinct from one another. The  races ~ n e p l o t i s  and satzlratus stand in greatest 
contrast, while alticolus ancl satzlratzis are but slightly differentiated from 
each other. The  lorms that live in the comparatively cool highlands, namely 
satz~,~atzcs, nlticolzls, arnoles, and zacntecae, have dark, reddish pelages. In 
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~negalotzs, which inhabits the morc arid and generally lower Central Plateau 
and northwestern deserts of MCxico, the pelage is pale and buffy. 

The  interrelationships of the Mexican races of R. ~izegalotzs require de- 
tailed comment. The  forms saturatus and alticolus are ir~orphologically close, 
and intergradation oh the 2 is evident in the material studied. The  status oi 
an7oles is not clear. The  iorln is known from only 3 specimens, all lronl the 
type locality. Thosc reseinble examples of zacatecae, ancl the 2 foinls inay 
prove to be identical. In  any event, in their inorphology n ~ t ~ o l e s  and nzegnlotls 
appear to be conspecific and llerein are so treated, although evidence of inter- 
breeding of the 2 is now lacking. 

The  interrelationships of saturatus and zncalecae are unusual in the genus. 
Howell (1914: 39) indicated that the forms intergrade in the stale of Mkxico 
but that they maintain their identity farther west where their rangcs overlap 
in Jalisco and Michoacin. He recorded both lornls lroin the same locality. 
Present evidence indicates that the forius 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 speciinens from "Salazar, Toluca 
Valley, etc.," MCxico, which I-Iowell took as evidence ol intcrgradation are 
instead individual variations within the known range ol variation oE saturntzls. 
All but one of those speciinens are juveniles. 

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

All sainples of the species from Veracruz, Puehla, MCxico, and extreme 
eastern MichoacAn are typical of satu.7-ntzts. In  their1 there are no characters 
that are peculiar to znca2ecne or that evidence intergradation ol satu7-utus and 
zacatecae. The  sa~nplcs from central and western MichoacAn and Jalisco, 
however, are variously mixed in regard to the characteristics of snturalus and 
zacatecae. Those from Ameca, the mountains south of Guadalajara, Ocotlin, 
and Zainora are typical saturatz~s. The  sainples froin El Nevado de Coliina 
and Cerro Tancitaro are good zncntecae. I11 the series from the vicinity of 
Volc6n Paricutin (San Juan, Angahuan, Corupo, and Patambin), Nahuatzin, 
and PAtzcuaro the characters of both satz~ratzls and zacatecae are evident. In  
those and in other specimens froin Jalisco and Michoac511, however, the char- 
acters of snturatus and zacatecae do not appear to be coinbined in the saine 
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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 saturatz~s lrom zncatecne. Some ol the results are 
shown in Figures 11-13. These iigures illustrate the central tendencies in 
length ol skull, length of molar row, and color of the underparts, not only 
for the aforementioned samples but also for certain other representative 

FIG. 11. Cranial lengths of specimens of Reithrodontomys megalotis from central and 
northern Mi-xico. T h e  samples constitute a transect that extends from central Veracruz west- 
ward to Jalisco, thence northward to Chihuahua. T h e  upper series of rectangles ancl lines 
represents samples of It. m. saluratus. T h e  means of those samples are connccted by a broken 
line which Lcrminatcs aL the extreme right at  Lhe mean of a sample of R. m. megalotis. T h e  
lower bank of rectangles represents samples of R. m. zacatecae. T h e  range in cranial length 
for each sample is indicated by the length of the light line; the vertical bar on that line ex- 
Lends for 2 standard errors each side of the mean; the open rectangle marks off 2 standard 
clcviations 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 inolar row 



are indicated on the ordinate. T h e  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 meall 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. nz. 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. In. megalotis from northwestern Mexico. The  lower bank 

FIG. 12. Molar row lengths of specimens of Reillzrodontomys megalotis from central and 
northern Mexico. The  samples constitute a transect extending from central Veracruz west- 
ward to Jalisco, thence northward to Chihuahua. T h e  upper series of figures represents 
samples of R.  m .  saturatus. T h e  broken line that connects their means terminates a t  the 
extreme right at  the mean of a sample of R. 172. megalotis. The  lower bank of rectangles 
represents samples of R. 7n. zacatecne. For further explanation see Figure 11 and text. 

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

The mean cranial lengths are similar in the samples of satzlmtus 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- 
acin and Jalisco. They grade away from, rather than toward, the mean values 
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obtaining in the samples 01 zacatecae from thc region. II the samples include 
numerous intergrades-intermediates between zacatrccre and saturatus-the 
means should approach each other rather than diverge, and the distinct 
bimotlality indicated by the upper ancl lower series 01 rectangles would be 
runexpected. T w o  standard deviations each side of the mean, demarkcd by 
each rcctailgular box, include approxilnately 95 pel cent of the individuals, 

Chihuahua 
Durango 

Chihuahua 
Zacatecas 

Jalisco 

Western 
Michoacan 

Central 
Michoacan 

Distrito 
Federal 

LENGTH OF SKULL (MILLIMETERS) 

COLOR OF UNDERPARTS: WHITE O LIGHT BUFF= -- 
DARK BUFF El DEEP BUFF lsB 

FIG. 13. Histogralns correlating length of skull and color of underparts in specimens of 
Rcithrodontoinys ?negalolis from central and northern MCxico. T h e  samples represent a 
transcct cxtcnding from Distrilo Fctlcral westward to Jalisco, thence northward to Chihua- 
hua. Each rectangle reprcscnls a specimen; the cranial length of thc specimen is indicated 
on the abscissa, ancl an  estimate of the tone of its underparts is designated by a symbol within 
the reclangle. The open I-ectangles at the top of thc figure reprcsen~ specimens of R. m. 
megalotis from Chihuahua and Durango. Area B includes specimens of R. m. saturatus. 
Area A includes spccimcns of R. m. zacatecne and one specimen of saturaltis (indicated by 
arrow). Tlic wedge-shaped marks indicatc the mean skull lengths of the 10 samples repre- 
sented. 
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if distribution oE the values in accordance with the normal curvc is assumed. 
There is slight vertical overlap between the rectangles, aiid inlerentially be- 
tween the values lor the populations of which these are samples. I t  seeins 
highly probable that in length of skull and length ol molar row the upper 
and lower series represtxnt different forms between which there appears to be 
little or no intergradation. If the forins intcrbreed, evidence of that inter- 
breeding is not shown clearly in length of skull or of molar low in the sam- 
plcs at hand. 

Figure 13 correlates length o l  skull and color ol the underparts in indl- 
vidual specimcns. The  specimens of nzeplo tzs  ale sinall and light-bellied. 
Those ol zncatecae are small and most ale heavily pignicntetl ventrally. A 
lew have light buffy underparts, but theie is no higher percentage of the111 
in the samples from Jalisco and Michoacin than there is in Chihuahuan and 
Zacatecan samples. The  specimens of ~atz~ralz l s  are large and most are l i g h ~  
buffy ventrally. A few are dark buffy and a smaller nuinbcr ale deep buffy. 
The  incidence o l  the heavy ventral pigmentation is greater in the samples 
from Jalisco and Michoacin (wherein the presence of interniediates between 
satz~ratus and zacntecac is suspected) than it is in the sample lroin Distrito 
Federal, where only typical satu,at~rs occurs. I t  is not greater, liowevcr, than 
in the samples lrom Puebla and Veracruz, areas lartlier to the cast and away 
lrom the linown range of zacatecae. Thus the number ol claik-bellied speci- 
mens in the samples ol: saturatus iroln the arca of suspected intergradatloll 
is no greater than is to be expected in saturatzls. II the lorrns interbreed, a 
higher incidence ol large dark-bellied specimens would be expected in thc 
intergrading area. 

In  summary, present evidciice indicates that the ranges ol zncnlecae aiid of 
satz~ralus overlap and intcrdigitate in Jalisco and Michoac'in. The  forins 
appear to maintain their identity there and to be more distinct in s i x  than 
they are in other parts ol their ranges. If the forins intergrade, either evi- 
dence 01 it is not clearly indicatcd in thc specimens at hand 01 the data 
from the specimens have been misinteipreted. The  101-nls appear to be con- 
nected reproductively only through R. m. nzegalotis. 

DISTRIBUTION.-The geographic range of R. nzegalotzs exceeds that of any 
other species in the genus. I t  also extends larthest north. I t  spans about 35 
degrees ol latitude, Iron1 the Okanagan Valley in southern British Coluinbia 
to southern Oaxaca. Eastern limits are in southwestern Wisconsin. Western 
limits are the shores of the Pacific Occan and Santa Catalina Island, Cali- 
fornia. T h e  vertical range is also extensive. In California altitudes 01 capture 
extend lrom 250 leet 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 Mkxico, where the species has been lound near timber line (about 
13,000 feet) on the volcanoes o l  Orizaba and PopocatCpetl. Most records are 
for altitudes less than 9000 feet. 
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HABITAT. -T~~  species nzegalotis 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. T o  judge 
from habitat notes and published accounts, it is generally mosL abundant in 
rather dense growths of grass, [orbs, 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 Corests. In the 
highlands ol central MCxico it occurs predominantly on sacat6n plains, 
grass- and sedge-covered meadows, and in grassy or weedy clearings among 
pine and oak forests. In  the arid region of ilortherll Rilkxico 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 n~arshes, ant1 in other dense growths of grass and weeds (Dalquest, 
1948: 326). In  Nevada it is Eound principally in grassy places near water 
(I-Iall, 1916: 499). Grinnell (1933: 169) reported its occurrence in inany habi- 
tats, most of which are zonally below the yellow-pine belt. I n  Kansas it 
occurs principally in valleys and in bottom lands, along wooded ience rows, 
in weed patches bordering wootls, and in other nioist situations (Hibbard, 
1944: 78). 

COMPARISONS.-T~~ comparatively short bicolor tail and whitish feet and 
[he broad zygomatic plate and pterygoid fossae, simple molariform teeth 
(without well-developed mesolophs), incomplete M: , and other characters 
of the subgenus Reithrodontomys distinguish megalotis lrom all species 
of Aporodon. Within the subgenus Reithrodontomys, rauiuentris and 
nzontanus are perhaps most similar to megalotis; ch~ysopsis, sumiclzrasti, 
hz~~n,ulis ,  fulvescens, and hirsutzls are more distantly removed morphologi- 
cally. I fintl no absolute characters that will distinguish megalotis and 
nzontanus. 12. megalotis of central and southern MPxico is quite distinct 
Crom R. montanus of northern MCxico and the Great Plains in size of body, 
ear, tail, skull, and in characters of coloration. In the arid parts of northern 
MCxico it is much smaller and paler ailcl more like montanus. For further 
comparisons of the 2 species see the accounts of R. montanus. 

I<. fuluesrens ant1 R .  lnegalotzs exhibit parallel modifications geographi- 
cally. For example, both are large arld dark in the highlands ol central MCxico 
and small and pale in the northern deserts, and exanlples 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 ol 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 o l  central and southern MCxico the range of megalotis 



overlaps that ol sunziclrrasti, and examples of cach species have bcen 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 
lew or many buffy hairs, and pale hind Stet. Megalotis, howevcr, lacks dusky 
hairs on the hind feet (the duskiness of the tarsus often extending onto the 
metatarsus in sumichrasti). Its ears are snzaller, antl the tail is shorter, rarely 
exceeding 90 mrn. and usually less than 80 mm. in both subatlult and adult 
specimens (rarely less than 80 mnl. and usually well over 90 inin. in sumi- 
chmsti). The sltull is smaller (readily seen in breadth ol brain case). The  
zygomatic notch is broad and antcroposteriorly deep (equally broad but dis- 
tinctly shallower in sz~nzichrasti, Fig. 9) and the ~rlesopterygoid Sossa is 
absolutely and relatively narrower (see measurements). The  teeth ol the 2 
species are generally similar. The  posterior bordcr of the paracone of MI-2 

is evenly rounded in nzegalotis, as in most other species ol the subgenus 
Reithrodontornys. In  contrast, in many but not all specimens o l  sunzichrasti 
there is a keel on the posterolabial border of thc paracone; it is often fused 
with the mesostyle. Wllcn present, this structure alone sufices for distinguish- 
ing szlnzichrasti lroin all other species in the genus. 

R. cll~ysopsis resembles megalotis externally, particularly in the Inoun- 
tains of central Mkxico where both species occur. I11 contrast to ~negalotzs, 
ch~-ysopsis has large ears (over 16 mnl. in length when lrcsh and rneasured 
froin the notch) in which there are no buffy hairs; a longer tail (rarcly less 
than 80 mm., usually over 90 mm. in adults); a broader, deeper brain case 
(see measurements); a broader rnesopterygoid fossa; much larger auditory 
bullae and molar teeth; and well-developed inesolophs in N11-2. 

R. humulis and R. h i ~ s u t u s  are quite different from megalotis. R. 11umr~lis 
is smaller, has smaller ears, a scantily haired tail, broad short rostrum, broacl 
incsopterygoid Sossa (scarcely narrower than either pterygoid fossa), and 
different nlolar teeth. In hz~rnulis the primary cusps of NI1-"rc oval in shape 
and widely separated by broad major and primary lolds; MI-, bear an ex- 
ternal shelf Srom which olten arise distinct conulitls (Fig. 5); these structures 
arc absent in n7,egalotis. R. l~~irsu , t~ts  is larger (see nleasurements), has a nar- 
row zygo~natic plate, broad mesopterygoid lossa, antl ~nesolophs in M1- ? Both 
nzegalotis and 17irsz~t1.~~ occur at Ameca, Jaljsco. 

R E L A T I O N S E I I P S . - M ~ I - ~ ~ ~ ~ ~ ~ ~ ~ ~  and ecologically K. ~negn/ot is  occupies 
a position between ~nonla77,z~s on the one hand and ch1.y.5opsi.c and sunzichrasti 
on the other. (R. ra-ui-oentris is excluded in this comparison.) Closest affinities 
of megalotis appear to be with nzontanus. Both are comparatively uuspe- 
cialized kinds, nzontanus being the more generalized of the two. They are small 
and short-tailed, and they have small ears. The  skull is colnparatively gener- 
alized, with broad zygomatic plates and pterygoid fossae; the angle ol the 
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MAP 2. Distribution oC subspecies of Reithrodonlomys megalotis in Latin America (ex 
eluding Baja Calilornia), as clctcrmined from specimens cxamined. 
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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 ch.rysopsis and su17ziclzrasti when the species are ranked accord- 
ing to amount of specialization. Compared with rnegalotis, chrysopsis and 
szlmichrasti 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 zygoqatic plate is relatively narrower and the 
zygomatic notch consequently shorter than in ~negalotis. 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 olten there are accessory lophs and styles be- 
tween the primary cusps. All of these characteristics are here interpreted as 
specializations of clzrysopsis 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 M$ 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 
Reithrodontonzys. 

The trenchant differences between rnegalotis and humul is  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 humul is  apart from those species. Evolutionary connection 
of megalotis with humul is  apparently is through nzontanus or a montanus- 
like form. 

Reithrodontomys megalotis megalotis Baird 

Reithrodon megalotis Baird, 1857: 451 

Reithrodontomys megalotis, Allen, 1893: 79; 1895a: 125. 

Reithrodontomys noegalotis deserti Allen, 1895a: 127. Nevada, Nye County,  Oasis Valley. [A 
synonym o f  megalotis, fide Howell, 1914: 26, and Hall, 1946: 499.1 

Reithrodontomys megalotis sestinensis Allen, 1903: 602. Mexico, Durango, R i o  Sestin, 7500 f t .  
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lleilhrodontornys rtzegalot~s nzgrescens Howell, 1914: 32. Idaho, l'ayette County, Payetle. 
[A syilonyln o f  nregalotis, fidr I-Ia11, 1946: 499, and Dalclucsl, 1918: 326.1 

IZeithrodontomys nzegalot~s ~negnlotzs, FIowell, 1914: 26. 
Xei lhrodontomys Juluescens Leizuzs, 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 Schant~, 
1942: 316). 

D ~ s l ~ r ~ u ~ I o ~ . - G r e a t  Basin of the western United States and northern 
Mexico 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 oh Utah to the central part of the 
Mexicall Plateau. Kllowil range in Mkxico from the vicinity of Pucrto 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 Mkxico from approximately sea level at Puerto cle Lobos, Sonora, to 
approximately 8500 ieet near Guanajuato, Guanajuato. 

Hnnr-r~~.-Grassy places, brushy thickets, and tracts of sedges and rushes 
in arid and semiaiid regions; lound predolriinantly near permanent water, 
but there are records of specimens collected on the desert lar lrom water. The  
specimens from La Sauceda were collected in sacat6n. 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 Mkxico, piovide information on places of occurrence of 
R. 911.  n7egalotzs as follows: In  sparse grass, scattered catclaw, and il~esquite 
(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 Cllrysotlzarn- 
nos on sand duncs (Otero Co., New Mexico). In a salt-cedar thicket near the 
Kio 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). 

CIIARACTERS.-Size: Small; in a series of 15 subadults and adults froin 
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 
lcngth in the 15 specimens). 

Color: Adult summer pelage (August specimens from Cochise County, 
Arizona): General coloration ol 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 inlerior inner 
margin. Foreleet and hind leet entirely white. Tail bicolor, Hair Brown 
dorsally, white ventrally. 

Adult winter pelage (March and April speciinens from western Texas): 
Upper parts decidedly paler and grayer than in surmrier, the geiieral colora- 
tion grayish buff, the gray concentrated on the shoulders and foreback, tlle 
buff predominant on cheeks, rump, and sides. Cover hairs Cinnamon-Ruff 
distally, Pinkish Buff subapically, and Deep RiIouse Gray for the remainder 
ol their length. Guard hairs apparently longer ant1 perhaps more abundant 
than in summer pelage. Buffy hairs of ears paler (about Pinkish 1:uft'). Under- 
parts as in summer. 

Subadult pelages (localities as above) essentially like tlle I-espective sum- 
mer or winter pelages, but duller tlorsally (apparently less ol buffy hnes 
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 allnost as broad anteriorly as posteriorly. Zygomatic notch large, 
its anteroposterior and transverse dilrlensions about equal. Zygorrlatic plate 
broad (about twice as broad as the rnesopterygoid lossa). Mcsopterygoid 
fossa narrow, its smallest breadth about one-half the grcatest brcadth ol 
either pterygoid iossa. IVIesopterygoicI 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 sinall, 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. Rilolars 
simple, without mesolophs. Sphenopalatine vacuities large (about as long 
as molar row) and oblong. 

REMARKS.-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. nx. nzegalotis. I t  is a well-marked 
race and in MCxico its characters apparently are comparatively uniform 
throughout the range here ascribed to it. Specimens irom Durango, includ- 
ing examples from near the type locality of sestilze7zsis, are easily lost in series 
lrom 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 rcgion 
consisting predominantly of deserts. Evidence of direct connection of the 
populations of the Big Bend segment ol Texas with those in the Sierra 



Nladre Oriental and Occidental is lacking. Intergradatioll with satul-atus is 
indicated by a specinlen lrom Lul6, extreme eastern Zacatecas, and by exain- 
ples lroin the mourrtains near Galeana, west-central Nuevo Le6n. T h e  latter 
specimens are referred to scr t z~~atz~s  on the basis of their darker upper parts, 
buffy venter, and long tail. T h e  example from Lulil is more similar to typical 
~tzegulotis and accordingly is identified with that race. 

T h e  interrelationships of megalotis and zacalecne are not entirely clear, 
and they will remain obscure until inore speci~nerls are forthcoming fi-oin 
middlc elevations on the eastern slopes of the Sierra Madre Occidental. The  
lew specimens at llarld iroin those slopes indicate that tlie 2 forins intergrade. 
Two exainplcs froin the vicinity ot Garcia, northwestern Chihuahua, and 
La Unibn, so~~thwestern Chihuahua, are indistinguishable in s i x  and cranial 
diinensions froin typical nzegalotzs (examples from Sonora, Arizona, and 
New Mexico). I n  color 01 upper parts and underparts they rcseinble topo- 
types of zacatecne. An exainple lrom Sonlbreretc, Zacatecas, is intermediate 
in coloration. Intermediate also is a specimen frorn Rancheria, southwestern 
Chihuahua; its tail is relatively long and the molar teeth are small as in 
topotypes oI zacatecne. These instances are interpretcd here as evidence ot 
intergradatioil o l  n7c.galotzs and zacatecae. Topotypes o i  zncntecae them- 
selves arc paler than the specimens lrom Jalisco and MichoacAn, in which 
the dark coloration, snlall size, small molar teeth, and other diagnostic char- 
acters oC zacntecae are best seen. A specinlen irom Santa Rosa, Guanajuato, 
here relerred to nzegalotzs, could be identified with zacatecae almost as well. 

SPFCIMLNS ~ ~ ~ ~ ~ ~ r l ~ . - F ~ r t y - o n e  from1 the lollowing localities in Mexico: 
Chihuahua: Casas Grandes, 4800 ft., 4 (US); Chihuahua, 4700 ft., 2 (US); 
5 mi. SE Chihuahua, 5250 it., 3 (MVZ); 2 mi. \V Parral, 6200 It., 5 (MVZ); 
7 mi. W El Sa6z, Cafi6n del Potrcro, 5750 ft., 1 (MVZ); 2 mi. W Villa 
Ahurnada, 4200 it., 3 (MVZ). Coahuila: Jiinulco, 4100 ft., 3 (US); Saltillo, 
4800 ft., 1 (US); Sierra Guadalupe, 1 (US). Durango: 3 mi. SW Canutillo, 
6300 It., 1 (MVZ); 14 mi. E Zarca, 6650 ft., 1 (RIIVZ). Guanajuato: Santa Rosa, 
8200 it. ?, I (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 (RIIVZ); 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 Soinbrerete, 7800 it., 1 (KU). 

Reitlzrodo7ztomys mcgalotis satzlratus Allen and Chapman 

l i e i throdonton~ys  sattirnlzcs Al len and Chapman,  1397b: 201. 
Rei throdonlomys salz~rnfus ci~zere~rs Rlerriam, 1901: 556. Mkxico, Puebla, Chalchicomula. 
Rei throdo~zlomys naegnlolis sa l~ i~-n tus ,  I-Iomell, 1914: 36 (part);  Davis, 1944: 391; Hooper, 

1947: 48; I-Iall and Vil la ,  1 9 4 9 ~ :  455; 1950: 190. 
Rei throdonlomys /ulvescens interrnedius, IIooper, 1947: 48 (part) .  
Rei throdontomys megalotis zacatecae, Hall and Vil la ,  1949c: 456 (part);  1950: 191 (part).  
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Ty1.r.-Adult male; Amer. Mus. Nat. Hlst. No. s; Mkxico, Veracruz, 
Las Vigas, 8000 feet elevation; collected 26 April 1897 by Frank M. Chapman. 

DIS~IBUIION.-Highlands of central and eastern Mexico. Known range 
lroln the vicinity of the Volcin de Orizaba, west-central Veracruz, west to 
hmeca, central Jalisco, and north in the Sierra Madre Oriental to the neigh- 
borhood of Galeana, west-central Nuevo Lebn. Vertical range from 3500 leet 
in the mountains near Gbmez Farias, Tamaulipas, to timber line (about 
13,000 fcet) on the volcanoes Popocatkptl and Ori~aba.  

H~u~~nT.--Grass,  forbs, and other low-lying cover along streams, in 
~neadows, 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 Sorest (near Perote). In  open 
stands ol grass and Baccharzs on a rocky bank oC a stream in pine forest 
(10,000 it., at the lower edge of the fir belt on the Colre de Perote); in a fence 
row of Bnccharis 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 Colrc). Common among bunch 
grass, Baccharis and alder at edge ol a pedregal and a forest of long leathery- 
leaf pine (1 1/2 mi. E Las Vigas). 

In  thc central highlands: In grass and brush in an area formerly domi- 
nated by pine and oak (Apulco). Abundant in grass and brush bordcring oat 
fields; uncommon in near-by dry, oak-covered slopes (Rancho Cbrdoba). Un- 
colnlnon at edge of second-growth fir forest (1 1,400 It. on Volcin dc Toluca). 
Common in cultivated bottom lands near mouth ol Cafion Contreras (near 
Mexico City); rare above 8500 feet in fir forest on cool, moist, north-facing 
slopes o l  the canyon. Fairly common at edge ol sacat6n plains and in adjoin- 
ing dry forest of oak, madrone, and pine with brushy understory (Km. 46, 
Mexico-Acapulco highway near La Cima). In  open stand of Bacclzaris and 
blue-eyed grass between a meadow and a pine-fir forest; on the border of a 
plowed field and a pine-fir korest; near a pile ol slash under a fir tree at the 
edge 01 a fir forest (Cerro San Andrks). In  dense grass (1 It. high) at edge of 
a pine lorest (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 PLitzcuaro). 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). 

C o ~ ~ ~ ~ ~ s o N s . - C o n l p a r e d  with megalotis (topotypes of saturatus; speci- 
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lncns of nzegalotis from Jeff Davis and Presidio counties, Texas): Larger (see 
measurements). Tail length similar in the 2 forms (averaging longer than 
head ancl body in specimens examined). Much rrlore 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 7izegalotzs but 
larger and relatively deeper, larger auditory bullae and slightly longer and 
narrower rostrurn. 

Details of coloration, for conlparison with descliption ol nzegalotzs given 
in the accounts of that subspecies, follow. Winter pelage (specimens from 
Altotonca, Veracruz): Upper parts a lnixture ol 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 ol underparts 
Blackish Mouse Gray basally and Pale Pinkish Cinnamon distally, but those 
of throat white throughout, and those of pectoral area Cinnamon or l'inkish 
Cinnamon distally. Pinnae Fuscous, clothed internally and externally with 
black and Pinkish Cinnamon hails, the black hairs concentrated on inferior 
inner and superior outer surlaces. 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 ol the darker forms of 
the species. I t  inhabits the colnparatively humid highlands of central Mexico. 
R. nz. alticolz~s, a slightly differentiated form ol the highlands of Oaxaca, ap- 
proaches it closely in both s i ~ e  and coloration. Two other subspecies arc 
almost as intensely pigmented. These are R. m .  zacatecae of the Sierra Madre 
Occidental and R. nz. longicaudus ol California, Oregon, and Washington. 
Specimens from the humid parts ol the range ol those 2 forms, for example 
zacatecae from western Michoacin and longzcnz~dz~s from the vicinity of San 
Francisco Bay, California, are essentially identical in color with specimens 
of satz~ratz~s from Veracruz or Puebla. 

Variations in the skins and skulls of sntz~7atus 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, Mexico, and 
Veracruz. Those from eastern Puebla, including topotypes of cinereus, may 
average slightly paler dorsally than most other series 01 satzlratzls, but they 
are matched in strictly comparable pelages by topotypes of saturatus; there- 
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lore cinereus should be rcgarded as a synonym ol satul.atus, as Davis (1944: 
391) pointed out. A slight geographical gradient in size of body and ol 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 Michoacin (Figs. 1 1, 12). 

The  broad range in variation within populations is scen in both skin and 
sltulls. The  pelages clearly illustrate the variations. The  subadult pelage is 
less brightly colored and more buffy than is the adult. Fresh pelages arc more 
blackish dorsally and buffy ventrally than are worn pelages. A similar con- 
trast obtains between pelages ol the wet and the dry seasons. Fresh adult 
pelages of the wet scason (most specimens collected in July and August are 
typical) arc rich reddish brown and blackish dorsally and buffy ventrally. 
Fresh pclages of the dry season (all typical speciinens 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 havc Inore yellow in thein. The  under- 
parts are pale buffy. Abrasion and fading produce shortcr lur of various 
tones of buff and gray. The  result ol these several factors, and othcrs not 
mentioned, is an impressive array of various colorations in singlc samples 
of saturatzu. 

T h e  spccimens lrom Jalisco and northwestern Michoacin rcse~nble ex- 
amples ol  R. s. n e r t e r ~ ~ s  in size and pelage colo~ation. In  those of neltelus,  
however, the tail is longer, sparsely haired (the scalcs clearly visible), and 
indistinctly bicolor or monocolor. There are often dusky hairs on the upper 
surlace ok the hind feet. The  ears are larger. The  brain case and mesoptery- 
goid lossa are broader, the zygoir~atic notch is shorter, and the molar teeth 
are larger. 

For discussion ol the interrelationships ol sat7trutus and zacatecne, see the 
general accounts o l  the species R. nzegalotz~. 

Thc  speciinens from Galearla, Nuevo Le6n, are distirictly paler dorsally 
and slightly smaller than specinlens 01 snturatus lroin the central highlands 
and troin southwestern Tamaulipas. Their underparts are buffy. In  external 
and cranial characters they are between sa t r~ra t~ l s  and megalotis but nearer 
satzlmtzu. The  specimens lrorn the vicinity ol G 6 m e ~  Farias deserve men- 
tion. They have cinnamon uilderparts and small molar teeth, with short 
mesolophs in Nil-'. The tail length as recorded on the specimen tags averages 
greater than in other series ol R. rnegalotzs froin Mkxico. T h e  large value 
lor tail length may be an artifact ol measurement by the collcctoi oi the 
specimen. I l  the measurements arc valid the populations rcpreserited by the 
specimens should be recognized by a different nanie. 

I have examined the cranial fragments of Rei t l~rodontonzys  from Sail 
Josecito Cave, Nuevo Le6n, reported by Cushing (1915: 182). At least 30 
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intlividuals are represented in the samples. Nineteen o l  the crania are fairly 
complete. They consist ol parts of the rostrum, anterior roots of the zygornata, 
upper jaws with dentitions, and frontal segments oC the cranium. I n  8 speci- 
mens at least one upper incisor is in place and in 11 exairlples at least one 
lrlolar is in  position. All upper inolars except lelt M3 are present in one 
sl'ecinlen. T h e  sanlples were recovered I'rom 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. megolotis that inhabit the region of the cave 
today. The  range in variation in thc cave specin~ens is matched in samples 
of R. megalotis from the localities 12 miles north of Galeana and Rancho del 
Cielo. The  dentitions of the sarnplcs are similar. Like the Galeana and Cielo 
specimens, but unlike specimens lroln other parts of the range of R. mega- 
lotis, the cave examples have lnesolophs in T h e  irlesolophs are unequal 
in lengtli. I11 most o l  the first ancl second 11pper molars found in the samples 
the nresolophs are short and blunt, extellding less tllail hallway to the labial 
I~ortler of the tooth. In  MI-Qof one spccinleli the mesolophs attain the border 
o l  the tooth. I n  other details in the configuration of the molar teeth the 
samplcs likewise 1-cseinblc one another. They are also closely comparable in 
size and in proportions of the cranium. Following are nicans and standard 
errors o l  G cranial lrleasurenients o l  the samples from (1) San Josecito Cave 
and (2) Galeana and Rancho clcl Cielo, respectively: Interorbital breadth, 
!$.03 -+ .Oil, 2.98 2 .O3; breadth o l  zygomatic plate, 1.91 -+ .04, 1.91 t .03; 
length o l  alveolus o l  lnolar row, 3.39 i .03, 3.31 k .02; l eng~h  of hard palate, 
3.39 -+ .04, 3.29 2 .05; length oL incisive foramen, 4.59 t .05, 4.51 -+ .03; 
breadth of lnesopterygoid fossa, 0.92 i .04, 0.99 -t .02. T h e  probability is 
cxcectlingly slight that the two scries, and the populations they represent, 
differ in any o l  these nicasnrernents. And in the absence o l  any other dis- 
t inguishi~~g characters it scelrls probable that at least in cranial lcatures the 
s ~ e c i ~ ~ ~ c n s  Iroin San Josecito, Rancho <lei Cielo ancl Galeana represent the 
salne spccies ant1 likely the same subspecies. 

SPE(:IMENS E ~ A M I N I < D . - F ~ V ~  hundred and lorty from the following locali- 
ties in Mdxico: Ilistrito Federal: Colonia del Valle, 7500 ft., 2 (CM); Cafibn 
Contreras, 10,400 It., 1; Contreras, 8500-9500 It., 40 (11 CM); Huipulco, 7600 
lt., 3 (RIIVZ); San Angel, pedrcgal, 2 (ChlI); San Gercinirno, pedregal, 7800 ft., 
2; near Santa Iiosa, 10,500 ft., 4 (CRII). Hidalgo: Apulco, 7200 ft., 2; Real del 
Monte, 9000 It., 2 (US); 6 mi. SW Pachuca, 8400 ft., 1 (Tex); Tulancingo, 
7000 St., 11 (1 US). Jalisco: 1 mi. WSW Ameca, 4000 ft., 10 (KU); Cerro Viejo 
cle Cuyutlin, 8500-9700 ft., 75 (71 KU, 1 MVZ); 27 mi. S and 12 mi. W 
Guadalajara, 11 (KU); vicinity of Ocotlin, 5000 ft., 7 (3 KU, 1 CM, 3 US). 
Allkxico: 5 mi. Ii: Amecameca, 9600 It., 1 (MVZ); Atlacomulco, 8200 It., 1; 
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Lerma, 8500 It., 3 (US); Lago Zenlpoala, 9100 ft., 3 (Tex). Rancho Cbrdoba, 
8200-8700 It., 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 It., 2 (Tex); Toluca 
Valley, 9000 ft. ?, 2 (US); 15 mi. SW Toluca, 10,000 It., 1 (MVZ); N and NW 
slope Volcin Popocatkpetl, 10,800-13,000 ft., 9 (MVZ); N slope Volcjn de 
Toluca, 1 (US); W slope Volcin de Toluca, 11,400 ft., 1. Michoacin: 10 mi. 
NW Ciudad Hidalgo, Cerro San Andrks, 9400 ft., 5; 2 mi. S Corupo, 7700 ft., 
3; near Mil Cumbres, 8000 ft., 1; Nahuatzin, 8500 It., 8 (IJS); vicinity of 
PAtzcuaro, 3-4 mi. N, 6700 ft., 4- (MVZ); 3%-5 mi. S, 7800-7900 ft., 31 
(MVZ); 9 mi. SE, 8000 ft., 4 (MVZ); 10 mi. SE, 9200 ft., 26; Sabaneta, 8000 
St., 3 (MVZ); 2 mi. NNW San Juan, 7700 ft., 1; 1 mi. N Zamora, 5500 ft., 12 
(MVZ). Morelos: Huitzilac, 3 (US); kilometer 46, Mexico City-Acapulco high- 
way, 10,000 ft., 7. Nuevo Lebn: 12 mi. N Galeana, 7000 ft., 5. Puebla: Beris- 
tain, 7000 It., 17; Chalchicoinula, 8400 It., 5 (US); Honcy, 6200 ft., 4 (1 CM); 
Huauchinango, 5000 It., I (US); Lago Salado, 8000 It., 2 (Tex); Rio Atlati, 
8700 ft., 20 Tex); Volcin de Orizaba, 1 (US). Tamaulipas: 5 mi. NW Gbmez 
Farias, Rancho del Cielo, 3500 ft., (14 BH). Tlaxcala: Apixaco, 7800 ft., 2 
(US); Huamantla, 8200 It., I (US); 5-8 mi. SW Tlaxcala, 7500 ft., 2 (Tex). 
Veracruz: near Altotonca, GO00 It., SO (17 CNI); N slope Cofre de Perote, 
10,000-10,700 It., 12 (3 Tex); Cofre de Perote, 3 (US); Guadalupe Victoria, 
8300 ft., 1 (Tex); Jalacingo, 5500-GO00 It., 18 (G CM); vicinity of Las Vigas, 
7500-8400 Et., 24 (13 US, 2 Tex); I'erote, 8000 Tt., 6 (3 US); Volcln cle Orizaba, 
tinlber line, 2 (CM); Xuchil, 12 (CM). 

Reitlzrodontornys megalotis alticolus Merriain 
I ie i throdontomys saturatus alticolus Merriarn, 1901: 556. 
l ie i throdontomys megalotis alticolus, Howell 1914: 37. 
Reithrodontomys megalotis saturattcs, Howell, 1914: 37. 

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

Drsr~suu~~ro~.-I-Iighlands of Oaxaca and probably of Guerrero. Kilonm 
range from the vicinity of Tamazulapan and Cerro Zeinpoaltepec south to 
Tlapacingo, at west, and to Miahuatlin and Ozolotepec, at east. Vertical 
range Irom 4700 Ieet at Ejutla to 10,000 feet on Cerro San Felipe. 

~ I ~ u s ~ ~ ~ . - A p p a r e n t l y  similar to that lor 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 (Miahuatlin). Among 
grass and Iorbs adjoining cultivated areas near a river (Ejutla). In  grass along 
a stone Ience between cornfields; none taken in near-by pine-oak forests 
(Ixtlin). 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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COMI.ARISONS.-Compared with saturatzls (specimens of alticolus from 
Miahuatlin and Ejutla; topotypes of saturatzls): Not significantly different in 
external measurements. Upper parts less blackish and inore 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 suminer or wintcr. 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 shcll usually seen in 
snturatus). 

l < l ? ~ t \ ~ ~ s . - T h e  narrow brain case, gently sloping (ventrad) supraorbital 
border and reddish-buff dorsal coloration are the prinicpal diagnostic char- 
acters of alticolz~s. 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 saturatzls are slight when 
coinpared with the differential features of saturatus and nzegalotis. Never- 
theless they seem worthy of recognition. They are best developed in the 
specimens from southern Oaxaca ('Miahuatlin and Ejutla) and less clearly 
seen in those froin localities to the north (Ixtlgn and Cerro San Felipe). The  
latter group approaches snturntus geographically and morphologically. The  
type specimen of alticolrts is in this group. I t  is morphologically atypical oS 
alticolus. A skull from Oaxaca City has an unusually large brain case, short 
rostrum, slight zygomatic notch, and broad inesopterygoid fossa. 

SPECIMENS ~ x ~ ~ ~ ~ ~ ~ . - S i x t y - s e v e n  Irom the following localities in Oaxaca, 
MCxico: Cerro San Felipe, 10,000 St., 1 (US); Cerro Zempoaltepec, 7700 ft. ?, 
4 (US); Ejutla, 4700 It., 4; Sierra Jukrez, Ixtlin, GOO0 ft., 5; La Parada, about 
8000 ft., 2 (US); Miahuatlin, 5100 ft., 9; Oaxaca, 5100 It., 19 (3  CM, 8 US); 
m.ts. 15 mi. SW Oaxaca, 9300 It. ?, 2 (US); 3 mi. N Ozolotepec, 10,000 ft., 1 
(US); Sola de la Vega, 5000 It., 17; Tamazulapan, solnewhere between 6500 
and 7500 ft., 1 (US); Tlapacingo, 5200 It. ?, 2 (US). 

Reithrodontonzys megnlotis zaratecae Merriain 

Reilllrodonlornys megalotis zacalccae NIerriam, 1901: 557; Howel l ,  1914: 39; 1-1311 and V i l la ,  
1 9 4 9 ~ :  456 (part) .  

Re i lhrodon lomys  rnegalotis obsczrrt~s Merriain, 1901: 558. Mi-xico, Ch ihuahua ,  Sierra Madre 
ncar Guada lupe  y Calvo. 

Re i lhrodon tomys  col imae,  Al len,  1906: 249 (Jide Howel l ,  1914: 39). 
l ie i l l~l-odonlonzys  megalotis zacalecae, Hall and V i l la ,  1949c: 456 (part) ;  1950: 191 (part) .  

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

D I S T R I B U T I ~ N . - S ~ ~ ~ ~ ~  Madre Occidental of western R46xico. Known range 



from the vicinity of Colonia Garcia, northwestern Chihuahua, south to the 
Nevado and Volcin de Colilna and the vicinity of Pktzcuaro, Michoadn. 
ICnown vertical range from approximately GOO0 feet at  Los Conejos, Micho- 
acin, to 8500 feet at Nahuatzin, Michoackn. 

H~l31T~~.-Apparently similar to that for R. 717. sntelratzls. Specimens were 
collected in situations as follows: I n  sparse bunch grass, bracken, and other 
lerils that forilled the understory in a selectively cut pine lorest (near Apo 
on Cerro de Tancitaro). Arnong grass, a few forbs, and sparse brush in  open 
pine-oak forests (near Volcin Paricutin). I n  sparse grass and forbs in a hill- 
side field bordering an oak-pine forest (El Nevado de Colima). 

Co~1~~~1so~s.-Coll1.pared with nzegalotis (specimens of zacntecae from 
Sierra de Valparaiso; specinlens of n7,egalotis froin Jeff Davis and Presidio 
counties, Texas): Similar in size of body and skull. Tai l  longer 011 the average 
(1 19 per cent of head and body in 7 specimens o l  zacatecae compared with 104 
per cent in 15 exalnples oC 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 mn,egalotis. 
I n  adult winter pelage upper parts a mixture o l  black and Pinkish Cinnamon, 
the black concentrated in a dorsal line, the Pinkis11 Cinnamon purest on 
sides, forehead, and cheelcs. Underparts Light Pinkish Cinnalnon, becoining 
Pinkish Cinnanlon between forelegs. Hairs of throat white throughout, those 
of other parts of body Rlackisll R/Iouse Gray basally. Pinnae Fuscous, cov- 
ered with black and Pinkish Cinnamon hairs, the black concentrated on 
inferior inner and superior outer surfaces. Tai l  Fuscous dorsally, white ven- 
trally. Feet white, as in all known forms of uzegalotis in Mkxico. Subadult 
winter pelage paler and grayer than adult, the buffy bands of the upper 
parts Light I'inkish Cinnamon or Pinkish Iluff. (Compare with color descrip- 
tion of nzegnlotis in tlle accounts of that form.) R/lolar teeth and zygomatic 
notch smaller, and zygomatic plate narrower. 

Coinpared with sntul-atus (topotypes o l  zacntecne; topotypes of saturatus): 
Smaller. Tai l  averages longer (119 per cent and 108 per cent of head and 
body length, respectively, in 7 speciinens o l  zacntecae and 12 specimens of 
sntr~rntz~s). I n  both subatlult and adult winter pelages, ears, upper side of 
tail, hcad, sides, and back paler, the dorsal stripe not as black and the buffy 
bands ol' the hairs less rnfescent in hue. Underparts tencling to be a deeper 
inore reddish hue of buff. Cranium sinaller (see measurements of depth of 
craniuin and breadth o l  brain case, in particular). R4olar teeth smaller. 
Rostruirl and incisive foramina shorter. 

Compared with a?-izonensis (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. Tha t  of zacaterae 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 rnegalotis. Its small size and small 
teeth, to mention only 2 ol the diagnostic characters, set it apart from 
satzi~utzis. I t  inhabits the higher and cooler parts of the Sierra Madre Occi- 
dental. Records oL occurrence indicate that it is found principally above 7000 
feet, in the oak-pine zone. R. 7n. 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 Unibn, 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 fro111 Rancheria, southwestern Chihuahua, has a relatively long tail and - 
small teeth as seen in zacatecae. I t  is also more buffy ventrally and slightly 
darkcr dorsally than examples of megalotis from lower elevations in Chi- 
huahua; nevertheless it is distinctly paler than topotypes of zacatecae. Speci- 
mens lroin the mountains near Guadalupe y Calvo, which were the basis for 
the na~ne  obsczirzis, are like topotypes of zacatecae externally. Cranially they 
are between zacatecae and nzegalotzs, nearer the latter in size of skull. 

There are 4 inolariforln teeth, instead of the usual 3, in the right upper 
jaw of one specimen. M1-3 are normal in position and shape. The  extra 
tooth lies i~nmediately anterior to in the position whcre Pm4 might be. 
I t  is small and peglike in form. Its crown height is about equal to that oE MI. 
On the occlusal surface the enamel is .slightly 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 Pitzcuaro, 
Michoacin. This is the only instance known to me of supernumerary teeth 
in Rei t l~rodontomys .  

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 
Michoacin. 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 satzlratus are discussed in detail 
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above. Where the forms meet in Jalisco and Michoacin there apparently is 
little or no panlnixia of their populations (Figs. 11-13). Specimens of both 
zacatecae and of saturatus are at hand from the vicinity of Pitzcuaro, Nahuat- 
zin, and Volcin Paricutin. Populations of satze-atus appear to separate the 
populations of zacatecac. in Michoacin and Jalisco from those in Zacatecas 
and areas to the north. If the 2 ior~ns interbreed freely, they do so in areas 
not sampled at this time. I'resent evidence indicates that internlixture ol 
the 2 Iorms is uncommon. 

SPECIMENS E X A M I N E D . - F ~ ~ ~ ~ - ~ ~ V ~  lrom the following localities in RIkxico: 
Chihuahua: 9 mi. SE Colonia Garcia, 8200 it., 2 (MVZ); Sierra Madre near 
Guadalupe y Calvo, somewhere between 7000 and 9000 ft., 3 (US); G mi. N 
Guachochic, La Unibn, 8400 It., 1 (MVZ); 12 mi. E Guachochic, Rancheria, 
6250 It., 1 (MVZ). Durango: El Salto, somewhere between 7600 and 8400 ft., 
2 (US). Jalisco: N slope El Nevado de Colima, 7300 ft., 2. Michoacin: 3 mi. 
(by road) E Angahuan, 8000 ft., 2; 8%-9 mi. (by road) E Angahuan, 8000 it., 
2; Cerro Tancitaro, 1 mi. N Apo, 7000 ft., 5; 4- mi. WSW Uruapan, Los 
Conejos, GOO0 ft., 1; Nahuatzin, 8500 ft., 2 (US); 3 mi. NE Volcin Paricutin, 
7200 ft., 1; 3 mi. N Volcin Paricutin, San Juan, 7200 ft., 1; 2 mi. NNW San 
Juan, 7700 ft., 2; Patambin, (US); 3%-5 mi. S l'btzcuaro, 7800-7900 St., 12 
(MVZ); 9 mi. SE Pitzcuaro, 8000 ft., 1 (MVZ). Zacatecas: Sierra de Valparaiso, 
8200-8700 ft., 13 (US). 

Rezthrodontonzys nzegalotzs arnoles Howell 
Reithrodontomys amoles Howell, 1914: 40. 

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

D ~ s ~ ~ ~ n u ' r l o ~ . - K n o w n  only from the vicinity of Pinal de Amoles, Querk- 
taro. 

HABITAT.-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 anlong brush and herbs on a rocky slope. 

COMPARI~ONS.-Compared with saturatus (topotypes of amoles; topotypes 
oC saturatus): Similar in coloration. Smaller in all measurements of skin and 
skull except length of tail and breadth of mesopterygoid iossa. 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 iossa similar in breadth in the 2 forms, thus relatively 
broader in anxoles. Molar tceth and auditory bullae smaller. 

Compared with megalotis (topotypes of amoles; specimens of ?negalotzs 
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 nzegalotis). 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 sligl~tly darker in tone. 
Tail and ears as in saturatz~s, darker than in megalotis. Feet white. Cranium 
similar in length but narrower and shallower in an~oles  (well seen in zygo- 
matic breadth, depth of cranium, and breadth of brain case); zygomatic plate 
narrower (see measurernents); zygonlatic notch anteroposteriorly shorter; 
mesoptcrygoid fossa broader; molar teeth smaller. 

Compared with zacatecae (topotypes of i~rtzoles; specinlens of zacatecae 
lrom 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 ol ear and tail, and in most dimensions of the cranium. 
Brain case narrower and shallower. 

REMARKS.-R. anzoles was described froin one specimen collected in 1896. 
In 1949 Dr. H. 0. Wagner made especial efforts to obtain additional topo- 
types and in several hundred trap nights succeeded in trapping 2 specimens. 
All statements herein rcgarding arnoles arc based on those 3 specimens and, 
accordingly, are highly tentative. R. amoles is most similar to R. zacatecae 
and especially to the segment ol zacatecae found in Michoacin and souther11 
Jalisco. The  characters that distinguish topotypes of an7oles iroin the speci- 
inens in Michoacin and Jalisco are lew and slight. When the range of varia- 
tion of anzoles is better known it may coincide closely with that of zacatecae 
ol Michoacjn and Jalisco. The  forms zacatecae, amoles, and arizonensis are 
all characterized by moderately dark coloration, sinall size, relatively long 
tail, and sinall molar teeth. They form a group distinct from megalotis and 
saturatu,~. The  group approaches the specific level of differentiation, and in 
some areas it appears to be reproductively isolated from megalotis and satzl- 
ra,tus (see Figs. 11-13 and accounts of the species 7negalotis for further 
discussion of this point). 

SPECIMENS EXAMINED.-Mkxico, Querktaro, Pinal de Rinoles, approximate- 
ly 7500 ft., 3 (1 US). 

Reitlzrodontomys sumichrasti 
(Maps 3, 12; Pls. 11-IX; Figs. 9, 10, 14-16, 19, 20) 

The  status, relationships, and full extent of the range of R. sz~nziclzrasti 
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 ol scientific names applied 
to samples from various parts of its range. Specimens have been identified 
erroneously as nzeplotis, fulvescens, and chrysopsis. Other specimens were 
the basis for the descriptions of rz~fescens, nerterzls, otus, seclz~sus, luteolus, 
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alleni, dor-salis, underwoodi, nzodestus, 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. sulnichrasti. He determined 
to his satisfaction that the type is an example of the subgenus Reitl~rodonto- 
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 
szlnzichrasti in  the synonymy of R. fuluescens dificilis, but indicated that i t  
might not belong there. 

I have at hand a photograph of the skull of the type specimen and meas- 
urements of i t  and of the skin. These were geilerously supplied by Dr. P. 
lievilloid, director of the Museum of Natural History of Geneva. I t  is clear 
that the type is referable to the subgenus Reithrodontomys, as Howell 
pointed out. I t  is not conspecific with R. fulvescens, however. T h e  charac- 
ters of M$ rule out fuluescens and also exclude all species of Aporodon. I t  is 
equally clear that the type is coilspecific with either nzegalotis or rufescens 
(as heretofore known). I n  order to associate szsmiclzmsti with one or the other 
of those 2 species, the photographs and other data were compared in detail 
with specimens of nzegalotis and rufescens from west-central Veracruz. Speci- 
mens fro111 west-central Vcracruz were selected because the type specimen 
of sunzicl~rasti probably came irom that area. T h e  following characters were 
considered most important in indicating the identity of sunzichrasti: I n  MI--" 
o l  the specimen there are short blunt rnesoloplls bouilded anteriorly by a short, 
;~nteroinedially directed first secondary fold. Such an arrangement is usual 
in rufescens and uncomrnon in megalotis. M3 is small and oval in shape, more 
closely resembling rzsfescens than megalotis. The  rnesopterygoid tossa is broad 
; ~ n d  the auditory bullae are small in relation to size of skull; in these charac- 
ters the type fits better with msfescens than with megalotis. I n  particu- 
larly in M', 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 rzsfesce71s; insofar as is known, nlegalotis has no such keel. I n  the 
~rtountains of Veracruz the 2 species are similar in size and in  many other 
characters. Illcomplete 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, i t  is necessary to relegate rufesce7z.s to the synonymy of sz~michrasti, the 
oldest applicable name. 

Mirador, Veracruz, is suggested as the type locality of sunzichrasti. 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 .  
~ ~ ~ e x i c n n u s  for additional information). 



Genetic variability in R. sumicl~rasti 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, Panami, from Los Esesmiles, El Salva- 
dor, from several localities in Chiapas, and from the Nevado de Colima, 
Jalisco. I n  the samples froin 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 
migl~t suspect that Inore than one species is represented in the sample. The  
presence therein of all essential degrees o l  inter~nediacy renders that hypoth- 
esis untenable, however. I t  strongly indicates that the observed variations 
in the sample are those of individuals of onc 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 surnichrasti, dorsalis, australis, and uulcanirls 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 siinilarly somber. The  tips of the hairs are tinted but the bands 
are narrow and the broad plurnbeous bands show through and contribute 
strongly to the tone of the underparts. Of these 4 races australis and uulcanius 
are the most somber and sun~ichrasti is the palest. The  races nerterzls, luteolus, 
and nzodestus comprise a group which is brighter in color. In  them 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, nertel-zts is the 
palest and modestz~s the darkest. 

D ~ s ~ ~ ~ s u ~ r o ~ . - I - I i g h l a n d s  of central and soutlrern MPxico and Central 
America, from the Sierra de AutlLn and El Nevado de Colima, Jalisco, ant1 
Amoles, Querktaro, south to the Volcin de Chiriqui, Panami. 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 Ozolotepcc, 
Oaxaca, 11,300 feet on Volcin de Chiriqui, Panami, and 13,200 feet on Vol- 
cin Tajumulco, Guatemala. 

HABITAT.-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, sacatbn, and lush 
growths in cloud forests. T o  judge from trapping records, it is most abundant 
and apparently thrives in cool and moist situations, such as along streams 
and in cool, huinid forests. Of all species in the subgeilus Reithl-odontomys 
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 inany instances of capture of specimens of 
szimichrasti and of other species of Reithrodontonzys in the same area. For 
example, the species is recorded with inmcicanz~s, rodrigz~ezi, and creper from 
the Volcin de Chiriqui, Panarnli. In Guateinala it is found variously with 
tenuirostris, nzicrodon, ?nexicnnus, Jzllz~escens, and gracilis. In  MCxico exam- 
ples ol 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, 
clzrysopsis, ~negnlotis, fz~lvescens, and mexicanus. The broad vertical and 
ecological ranges O F  sumichrnsti partly account for the fact that sumichrasti 
occurs with many other species ol harvest mice. Moreover, the species is cen- 
trally located geographically and ecologically. Its geographic range encom- 
passes the inetropolis of Reithrodonlonzys. Ailore species occur within the 
geograpliic limits of its range than within the range of any other species in 
the genus. It  occupies a geographically intermediate position between north- 
ern ancl southern species. Its vertical and ecological positions are also inter- 
mediate, lying between those oC 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 Reithrodontom,ys on the basis of 
altitudinal, climatic, and vegetational belts in which they live, I would place 
R. sunzichrasti below chrysopsis and above megnlotis. R. cl7,7-ysopsis inhabits 
the cool, moderately moist fir belt on the upper slopes of the mountains. 
R. sumichrnsti lives at lower elevations in the pine-oak zone and in the ad- 
joining, more humid, broadleaf evergreen belts. I t  apparently thrives in 
moderately heavy and olten brushy cover in forested areas where the tem- 
pel-atures are moderate and where there are frequent rains, fogs, or clouds. 
R. nzegnlotis typically occurs in inore 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. 

C o ~ ~ n n ~ s o ~ s . - I n  the subgenus Reithrodontom,ys, sumiclzrasti stands be- 
tween chrysopsis ancl megalotis in size of body and skull. On the basis of 
size alone some specimens of surnicl.trasti may be indistinguishable from small 
individuals of chrysopsis or large examples of megalotis. Differential char- 
acters of chrysopsis andsumichrasti are given in Table I and Figures 14 and 15. 
Color of the pelage of R. sumichrasti is Cinnairlon 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 describetl in detail elsewhere. 
In  general, adult pelages ol both dry and wet seasons are rcddish brown or 
blackish dorsally and cinnamon ventrally. In coloration thc northern races 
of sunzichrasti resemble R. chrysopsis clzrysopszs and R. fulvescens dificilis; 
rcselnblances of wet-season pelages ol chrysopsis and sumichrns~i are particu- 
larly striking. Upper surlaces of the hind feet vary from whitish through 
buffy to dusky; the dusky area varies in size and intensity. There is sorne evi- 
dence that duskiness oS the hind feet is characteristic in the wet months of the 
year. 

JUOUILA 1 n 

ACULTZINGO 

PUE.. VERA. 

D.F., MEX. 

MICHOACAN, 
TOLUCA 

TANCITARO 

SKULL LENGTH 21 22 23  2 4  25 

FIG. 14. Skull lengths (in mm.) of specimens of Reithrodoiztomys chrysopsis and R. 
sumichrasti from MCxico. Each black square represents a specimen of clzrysopsis and each 
open square indicates a specimen of sumichrasti; a shaded square represents 2 specimens, 
onc of each species. 

l < ~ ~ ~ ~ r o ~ s ~ r ~ ~ s . - C r a n i a l  and dental characters of szln~ichrasti indicate 
clearly that the species belongs in thc subgenus Rezthrodontorrzys. I t  is a 
specialized species in contrast to molztanus, burtz, Izumulzs, megalotzs, and 
rauiventris, 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 conlplex inolar pat- 
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tern constitute evidences of specialization. On the basis of amount ot speciali- 
zation szimiclzrasti and chrysopsis may be considered to comprise a "weak" 
species group. T h e  affinities of that group are clearly with the nzegalotis 
group of species, rather than with the fziluesce~zs group. T h e  closest living 
relatives of sunzichmsti appear to be clzrysopsis and nzegalotis, to judge from 
the morphology of those spccies. Eoth clzrysopsis and sumiclzrnsti may have 
evolved from primitive megalotis-like stock. Facts of their morphology are 
compatible with that hypothesis. 

ACULTZINGO 

PUE., VERA. 

D.E, MEX. 

MICHOACAN. 
TOLUCA 

TANCITARO 

COL l MA 

I ~ ' ' ' s ' ' ' l l r ' b l ' " ' ~ I ~ ' ~ ~ ' ~ " ' I a ' ' r ' ' ' ' ~ I ' ~ ~ '  
TAIL LENGTH 8 0  90 100 110 120 

FIG. 15. Tail  lengths (in mm.) of specimcns of 12eithrodontornys chrysopsis and R. sumi- 
chrasti from parts of MCxico. Each black square represents a specimen of chrysopsis and each 
open square indicates a specimen of ~umichrasli; a shaded square rcprcsents 2 specimens, 
one of each species. In specimcns from Cerro de Tancitaro and El Nevado de Colima the tail 
lcngth of sumichrasti tends to cxceed that of chrysopszs. 

Reithrodontomys sunzichrasti sumichrasti de Saussure 

lieithrodoiz sumichrasti dc Saussure, 1861: 3. 
Ochetodon sumichrasti, Coues, 1874: 186 (sp. proband.). 
Reithrodontomys rufcscens Allen and Chapman, 1897b: 199. bIkxico, Veracruz, Jalapa, 4400 ft. 
Reithrodontoinys rufescens 1-ufescens, Howell, 1914: 56. 
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Reithrodontomys fulvescens dificilis,  Davis, 1914: 392; Howell, 1914: 51 (part). 
Reithrodontomys fulvescens lollecus, Davis, 1944: 392 (part); Hooper, 1947: 49 (part) 

TYPE.-Male, skin and skull; Mus. Hist. Nat. Genkve No. 9 ; Mtxico 
(herewith fixed at Mirador, Veracruz); purchased from Surnichrast. 

D I ~ T R I B ~ T I O N . - ~ / ~ O U ~ ~ ~ ~ ~ S  of southeastern Mtxico-in Veracruz, Puebla, 
Hidalgo, Querttaro, Mtxico, Distrito Federal, and Oaxaca. Known range 
from Amoles, Querbtaro, 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 Bartolomt, near Mexico City. 

HAurr~~.--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. Specinlens wele collected in situations as lollows: 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 pincs (Cafi6n Con- 
treras). In  an oak forest (Hacienda C6rdoba). On the border of oak forests 
and cornfields (Cerro San Felipe). In woods; at the edge oL a field (La Cumbre). 
In a pine forest; in vcgetation bordering pine fo~est  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 ol the oak and 
pine forests where they merge with more tropical lorests (Altotonca and 
Te~iutlkn). Aillong sparse brush and grass on the upper slopes ol a humid 
tropical canyon (Jalaps). 

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 81-1 13 
mm. in subadults and adults. Ear moderate, varying from IS to 17 mm., the 
average about 15 mm. Skull large, the obse~ved range in total length in sub- 
adults and adults 21.5-24.3 mm. Molar teeth moderate in sise, the range in 
length of molar row 3.2-4.0 mm., the average 3.6 mm. 

Color: As described for R. s. nerterz~s (the samples ol which more com- 
pletely represent the gamut ol ages and seasons than do those of sumichrastz) 
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 
sunzichrasti, the black bands thus contributing relatively more to the tone 
ol 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 sun~iclzmsti. Whatever the cause, the underparts oT 
szimichrnsti are distinctly duller, less buffy, than those of nertel-us. Adult 
pclage of wet season (August specimens from Amoles): Dorsal area much as 



HARVEST MICE OF LATIN AMERICA 73 

in nerterus; sides duller in sumichrastz, the cinnamon bands narrower and 
thus contributing relatively less than the black bands to the mass coloration 
ol the sides. Underparts duller, mass coloration Light Pinkish Cinnamon in 
.sumiclzrasti and bright Cinnamon or Pinkish Cinnanlon in ner te~us .  Sub- 
adult pelages matching closely in the :! subspecies, but again upper parts 
and underparts ol surnichrasti slightly more somber than in nerterus. 

Skull: Brain case of moderate size (see measurements); its shape more sirn- 
ilar to that of megalotis and cl~rysopsis than to that of species of Aporodon. 
Frontal bones broad, in old individuals often lorming 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. Zygolnatic notch broad and anteroposteriorly sl~allow, shal- 
lower than in all other species ol the subgenus Reilhrodontomys. Zygomatic 
plate broader than mesopterygoid fossa. Pterygoid fossae inoderately broad, 
the size of each between that seen in mexicanus and that in megalotis. Audi- 
tory bullae moderate: relatively mucll smaller than in megalotis, slightly 
smaller than in clzrysopsis, and larger than in h i r s u t ~ . ~ ~  and mexicanus. Incisive 
loramina 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 MI-2 they are unlike those of megalotis in that a short, blunt mesoloph 
is often present; it is bounded Iaterally by a short anteriorly projecting sec- 
ondary enamel fold. I n  further contrast the posterolateral face of the para- 
cone in MI-2 of sunzichrasti is often keeled dorsoventrally; the keel may be 
lused with a mesostyle. This character is best seen on M? I t  is entirely pecu- 
liar to sumichrasti, insofar as is known. 

REMARKS. -T~~  specimens from western Puebla, Mexico, and Distrito Fetl- 
era1 are intermediate in characters between sz~rniclzrasti ol Veracruz and 
nerterus of Jalisco and ,Micl~oacbn. In  none is the venter as bright as in the 
brightest nerterus; however, one of 5 adult pelages and 3 oE 6 subadult pelages 
from Distrito Federal fall within the range established by the specimens 
from Michoacin and Jalisco. The  exainples from Acultzingo average slightly 
paler than those froin 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 lu,teolz~s. Other speci~nens from Oaxaca also fit 
best with sumichrasti of Veracruz. 

SPECIMENS E X A M I N E D . - ~ ~ ~  hundred and fifty-three frorn the following lo- 
calities in Mtxico: Distrito Federal: vicinity of Contreras, 8500-9300 ft., 14; 
San BartolomP, 9500 ft., 1. Hidalgo: Molango, 5400 ft., 14; Zacualtipin, 6000 
ft., 18. Mkxico: Hacienda Cbrdoba, 8600 ft., 1. Oaxaca: Cerro San Felipe, 
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7200-7500 it., 3; 5 mi. NE Cerro San Felipe, La Cunibre, 9000 ft., 3 (MVZ); 
mts. 15 mi. SW Oaxaca, somewhere between 8800-9500 It., 1 (US); lieyes, 
somewhere between 6700 and 10,200 lt., 3 (US). Puebla: Honey, 6200 it., 1; 
E-Iuauchinango, 5000 ft., 10 (3 CM, 3 US); Rio Atlati, 8700 kt., 1 (Tex); Tcziut- 
l in ,  GO00 It., 8 (2 CM). QuerCtaro: Amoles, somewhere between 7500 and 9500 
kt., 7 (1 US). Tlaxcala: 5 mi. SW Tlaxcala, 7500 it., 1 (Tex). Veracruz: vicinity 
o l  Acultzingo, 7000 it., 29 (9 CM, 1 KU); Altotonca, 6000 ft., 9 (5 CM); Las 
Vigas, 8500 it., 3 (KU); Jalacingo, 5500-6000 it., 8 (5 CM, 1 KU); vicinity of 
Jalapa, 4500 ft., 8 (3 AM, 1 KU, I US); vicinity oh Jico, between 4500 and 6500 
ft., 8 (US); Maltrata, 6000 ft., 1 (US); Orizaba, 4000 it., 1 (US). 

Reithrodontomys sunzichrasti nerterus Merriain 

R~i throdontomys  colirnae nerlerus Memiam, 1901: 551; Howell, 1914: 60. 
Iieithrodonton~ys levipes otzts Merriam, 1901: 555. Mi-xico, Jalisco, foothills o l  El Nevado de 

Colima, 6500 ft .  
Reilhroclontonlys otus, Howcll, 1914: 55. 
l iei t l~rodonton~ys cllryso$si.s secl.usus I-lall and Villa, 1949a: I63 (part); 19490: 173 (part); 

1949c: 459 (part); 1950: 195 (part). Mkxico, Michoacin, Cerro Tancitaro, 7800 It. 

TYPE.-Subadult female, skin and skull; U. S. Nat. Mus. Biol. Surv. 
Coll. No. g;; A/lCxico, Jalisco, loothills of El Nevado de Colima, 6500 It., 
elevation; collected 21 April 1892 by E. W. Nelson and E. A. Goldinan; orig- 
inal No. 25 14. 

D ~ s ~ ~ r u u ~ ~ o ~ . - M o u r i t a i n s  bounding the southwestern part of the Mexican 
Plateau, in the states o i  Jalisco and Michoacin. Known range from the Sierra 
de Autlin, Jalisco, east to Macho de Agua, extreme eastern MichoacAn. 
Known vertical range irom 5300 feet at Uruapan, Michoacin, to 9500 feet 
on the Nevado de Colinia, Jalisco. 

I-IABITAT.-G~~ss~ and brushy areas in pine-oak forests and locally in fir 
forests. Specimens were obtained in  situations as follows: I n  a thicket of 
Saluia and Alnus bordering a bunch-grass meadow (grass 2-3 ft. high) and a 
pine-oak iorest (Sierra de Autlkn). I n  a dense growth of Saluia, Lupinus and 
other shrubs (average height 4-8 ft.) in a recently cut pine-fir forest; anlong 
ierris, moss, sedges, and shrubs in a perennially moist canyon (NW slopes of 
Nevado de Colima). A~riong Saluia, Ceanothus, Lupinus, and other shrubs in 
:r iriixed hardwood and coniferal lorest-oaks, madrone, pines, and other 
trees (NE slopes of Nevado de Colima). I n  a thicket of brush and vines along 
a fence at the lower border of pine-oak forests (foothills west of Ciudad 
Guzinin). I n  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). I n  dense brush bordering a pine- 
oak forest and grassland (Uruapan). I n  brush and among lava boulders in 
a pine-oak forest (6 mi. S Pitzcuaro). I n  Baccharis, elderberry, grass, and 
aillong young pine and fir trees at the edge of a meadow; in  tall grass near 
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a creek; in an oak lorcst; anlong forbs and grass along a creck in a pine forest 
(Cerro San Andrbs). I n  a pine-fir forest (30 mi. E Morelia). 

CHARACTERS.-COIO~: 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 Pluinbeous 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 
Sur varying from Dark Plumbeous to Plumbeous-Black, distal half between 
Cinnanion 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 otten with many, buffy hairs on their internal anti 
external surfaces. Tai l  Fuscous or Fuscous-Black dorsally and either paler 
vclltrally or monocolor. Ankles and wrists Fuscous. Upper surlace of hind 
fcct white, Cinnamon, Pinkish Cinnamon, or Fuscous; in most specimens, 
l~owever, white or Pinkish Cinnamon with a narrow dorsal Fuscous stripe 
extencling lrom the ankle for about one-third o l  the distance to the base of 
toes; toes white. Fresh adult pelage o l  wet season (June and July specimens 
irom Cerro Tancitaro): Similar to that of dry season but upper parts much 
darker becalm of a slightly deeper ground color (about Cinnamon) and a 
grcater abundance of black guard hairs, particularly on head and back; tail 
scarcely paler ventrally than dorsally. 

Fresh subadult pelage o l  dry season (March specimens from the Nevado 
de Colima): I n  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 ol wet 
season (late June specirnerls from Cerro Tancitaro): As described immedi- 
ately above, but upper parts much darker; back and head blackish. 

C o ~ ~ r ~ ~ ~ r s o ~ s . - C o m p a r c d  with sumzcl~l-astz (specimens oi nertel-us from El 
Nevado de Colirna; specirncns o l  stinz~clzl-astz from Jalapa and Las Vigas); 
Similar in body s i ~ e  and in most cranial proportions. Tai l  averages longer 
(105 mm. compared with 92 mm.), but this difference not significant when 
applied to the total sample of cach race. Pelage coloration brighter; this diE- 
ference best seen on the sides and especially on the underparts. Zygomatic 
plate narrower and 7ygomatic notch shallower. 

~ < E M A R K s . - T ~ ~  bright cinnamon sides and underparts constitute the prin- 
cipal basis lor recognition of nerter~is. The moderately narrow zygomatic 
plate and shallow 7ygomatic notch characteri7e all series of lzerlerus except 
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the series from Cerro Tancitaro. Those specimens are not separable irom 
suv7,ichrasti 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 
lrom central and western Michoacin from the series from Jalisco without 
recourse to the locality labels. R. s. nerterus grades into R. s. sumiclzrasti in 
eastern Michoacin and western Mtxico. The  eastern limit of the range of 
nerterus is here considered to be near the Mkxico-Michoacin state line. 
(Map 3.) 

Two species are represented in the series of specimens that formed the 
basis for the description of seclusus. Twenty ol those specimens, including 
the holotype, are exa~nples of R. su?tzicl~rasti. Two are specimens of R. clzrys- 
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). 
T h e  Spanish version was published on 18 September 1949 (fide Hall, i n  litt.), 
the English account on 23 August 1949. The  latter has priority and, there- 
lore, establishes the name. The  specinlens from Cerro Tarlcitaro closely re- 
semble topotypes of ne7-terzls. The  forms seclzlsus and lzerterus are not sepa- 
rable subspecifically; seclzrszls, therefore, is relegated to the synonorny of 
ne?'terus. 

R. otus also is a synonym of nerterus. The  type specimen is clearly an ex- 
ample of R. sumichrasti nerterus and not of R. fuluescens or of R. hirsutus, 
the species with which otus was co~npared by Howell (19'14: 56). The  type 
specimen and other examples from the lower edge ol the pine zone on the 
Nevado (listed below as the foothills west of Ciudad Guzmin) 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 Mtxico: Jalisco: El Nevado de Colirna, ioothills W of Ciudad Guz- 
min, 6500 ft., 10 (3 US); NE slopes, 7300 ft., 7; NE slopes, 7500 ft., 5; NW 
slopes, 8000 It., 37; NW slopes, 9500 ft., 1; Sierra de Autlin, 7000 ft., 1; 9000 
It., 4. R4ichoacbn: Ccrro Tancitaro, GOO0 ft., 5 (CR4); 7800 It., 10 (CM); NW 
slopes, 1 mi. N Apo, 7000 ft., 14; NW slopes, 3% 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 Andrts, 9400 St., 5; 10 mi. ESE Ziticuaro, Macho de Agua, 8000 ft., 2 
(MVZ); 30 mi. E Morelia, 5500 ft., 3 (MVZ); Mil Cumbres, 9200 ft., 1; 3% 
mi. S-9 mi. SE Pltzcuaro, 7800-8000 ft., 18 (15 MVZ); 2 mi. W Phtzcuaro, 
7700 ft., 1 (MVZ); Uruapan, 5300 ft., 2. 
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Reithrodontomys sunzichrasti luteolzis Howell 

Reithrodontomys rufesccns luteolus Howell, 1914: 57. 
Reithrodontomys alleni I-Iowell, 1914: 59. Mexico, Oaxaca, mountains near Ozolotepec, 

10,000 It. 

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

D I S T R I B U T I O N . - S ~ ~ ~ ~ ~  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 Inoun- 
tains near Ozolotepcc. 

H ~ ~ ~ ~ ~ ~ . - P r e s u i n a b l y  similar to that for szirnich,l-asti and ne?.lerus, namely 
brushy and grassy areas in cloud iorests and mesic oak-pine forests. A speci- 
men from Ornilteme was trapped under a pile of pine slash in an open pine 
Sorest. 

C O M ~ ~ A R I S ~ N S . - C O ~ ~ ~ ~ ~ ~  with sumich~ast i  (topotypes of luteolus; topo- 
types of sumich~ust i ) :  Similar in size. Coloration brighter, nearer that of 
nerterzis than that of szimiclzmsti. Upper parts more rufescent, ground color 
similar in the 2 forms (near Cinnamon), but that color less strongly inter- 
inixed with black on cheeks and sides in luteolzis, 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 sumichrcrsti). 

Compared with nerterus (topotypes of lz~teolus; 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- 
rnatic notch deeper, on the average. Brain case inore flattened dorsally and 
shallower posteriorly. 

~ < E M A R I ~ s . - T ~ ~  dorsally flat and posteriorly shallow brain case constitutes 
the principal morphological basis for the recognition of luteolus. I t  is a 
weakly characterized lorm, and its traits cannot be appraised satisfactorily 
from the few specimens at hand. Present evidence indicates that R. alleni 
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. sumiclzrasti are 
evident; no qualities therein suggest a different species. Moreover, insofar as 
it is co~nplete the skull resenlbles skulls of topotypes of luteolzcs, and the pel- 
age coloration falls within the range of variation to be expected in luteolus. 

SPECIMENS ~ x ~ ~ ~ ~ ~ ~ . - S e v e n t e e n .  from the following localities in MCxico: 
Guerrero: Omilteme, somewhere betweell 6000 and 8700 ft., 3 (US); 3 mi. W 
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Ornilterne, 8200 ft., I (MVZ). Oaxaca: Juquila, 5000 ft., 12 (US); 3 nii. N 
Ozolotepec, La Cieneguia, 10,000 ft., 1 (US). 

Reithrodo?ztomys sunzichrasti dorsalis Merriam 

Reithtodontornps 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. Totonicapin, Calel; collected 1-1 January 1896 by 
E. W. Nelson and E. A. Goldman; original No. 9112. 

Drs - r~~nu~lo~ . -Mounta ins  of Chiapas and Guatemala. Known range from 
Pueblo Nuevo, Chiapas, southeast to the vicinity of Salami and San Rafael, 
Guatemala. Vertical range from 4000 feet at Las Margaritas, Chiapas, to ap- 
proximately 13,200 feet on Volcin Tajumulco, Guatemala. 

HAUITA.~ . -T~~S  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 strearns and ponds, and in wet, lush growtlis in cloud forests. T o  judge 
fro111 trapping records, it is most abundant in tlense stands oi' grass, weeds, 
and brush, such as are found in abandoned fields or burned or cutover areas, 
and in moist situations in cloud lorests and oak-pine forests. Specimens were 
collected in situations as lollows: Among moss-covered boulders in a cutover, 
heavily-grazed pine and cypress forest; in a damp, dense growth ol moss, grass, 
and woody perennials that formed the understory of a seco~id-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; ant1 in a lrloist pine forest (Cotzal). I n  
a grassy clearing in a clout1 forest (Finca hlontserrat). I n  a coffee grove (Yepo- 
capa). In grass at the edge ol 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 (Cliajul). 
In grass in a dry scrub-oak forest (Jocopilas). In sparse grass aniong oak scrub 
on a heavily grazed hillside (SalamP). Among brush and rocks in pastureland; 
in brush in a dry oak lorest; in an oak cloud Iorest (Snn Crist6bal). In  grass 
and brush along cornfieltls (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 Snluia at the border of a corn- 
field (San Rafael). Under a tang-le of brush and vines in a pasture near a lake 
(San Josi.). 

C O M P A R I S O N S . - C ~ ~ ~ ~ ~ ~ ~  with luteolzls (specimens of dorsalis from south- 
eastern Chiapas; specimens of luteolus froin 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 ol Pinkish Buff or Pinkish Cinnamon which usually fails to ob- 
scure the broad Blackish Plumbeous basal band; pectoral area Cinnamon. 
(In lzlteolus, underparts bright Pinkish Cinnamon, the distal bands better 
obscuriilg the Blackish Plumbeous basal bands; pectoral area slightly more 
intense than remainder of underparts.) Brain case narrower and cranium 
relatively deeper than in luteolzu; mesopterygoid fossa absolutely and rela- 
tively narrower. 

Compared with sr~miclzrasti (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 
distiilct tlorsal 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. 

RFMARJCS.-T~~ dark dorsal coloration is a principal diagnostic character 
ol 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-lrom Sail Rafael, San 
Petlro 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 rnodestus from 
El Salvador. 

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

Two specimens froin Teopisca are unlike the remainder of the specimens 
ol R. szcmichrasti. 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 Peronzyscus maniculatus. One is a breeding female 
and the other is a subadult male. 

SI'ECIMENS E X A M I N E D . - T ~ ~ ~ ~  hundred and fifty-seven from the following 
localities: Guatemala. Alta Verapaz: Cobin, 4500 ft., 5 (CM). Baja Verapaz: 
6 mi. NE Salami, 5400 It., 3 (US). Chimaltenango: VolcAn Acatenango, Finca 
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Montserrat, 5700 kt., 1 (CNI); Sdn Pedro Yepocdpa, 4800 it., 2 (CM); 4 mi. E 
Yepocapa, La Jolla Grande, 5700 It., 1 (CM); Sierra Santa Elena, 9500 it., 2 
(CM). El Quichi.: 2% mi. SW Chajul, 6400 kt., 6 (US); 3% mi. NE Cotzal, 
4600 kt., 6 (US); 3-4 mi. SE Nebaj, 8200 ft., 19 (US); 3 mi. NW San Pedro Joco- 
pilas, 7200 ft., 7 (1JS). Huehuetenango: Chemal, 10,500-11,000 kt., 8 (US); 
Hacienda Chancol, somewhere between 9000 and 11,000 Lt., 29 (US); 'Todos 
Sailtos, 10,000 ft., 10 (US). Quezaltenango: Volcin Santa Maria, between 
9000 and 11,000 ft. ,  4 (US); Zunil, 7000 ft., 3 (US). Sacatapkquez: Finca Sail 
Rafael, 6900 ft., 8 (CAI). Sail Marcos: Volcin Tajumulco, 10,400-13,200 ft., 
3 (CM). Totonicapin: Calel, 10.800 ft., 22 (US). 

MCxico. Chiapas: Amatenango, 5200 ft., 24; Canjob, somewhere between 
5300 and 6500 Ft., '2 (US); vicinity ol Comitrin, 5200 ft., 27 (US); mts. 21 mi. 
NW Comitin, 8000 ft., 4 (US); Las Margaritas, 4000 ft., 9; Pinabete, some- 
where between 75100 and 8800 ft., 8 (US); Pueblo Nuevo, 5500 ft., 2; San 
Crist6ba1, 7000 ft., 17; near Sail Cristbbal, somewhere between 8000 and 9500 
It., 5 (US); 6 mi. SE San Cristbbal, 7300 ft., 4 (MVZ); San Francisco Solano, 
5000 ft., 23; San Gregorio, 6500 It., 1 (CM); 28 mi. ESE Comitin, San JosC, 
4900 It., 1 (MVZ); San Rafael, 5000 ft., 21; Tenejapa, 7800 It., 2 (US); Teo- 
pisca, 5500 kt. and 6700 It., 35 (6 US); TumbalB, 5000-5500 ft., 33 (US). 

Reitihrodontomys sz~rnicllrasti n zodes t~~s  Thomas 
Reithrodon1or11,ys nzodeslu .~  Thomas, 1907: 163; Allen, 1908: G54; 1910: 98. 
Rei throdor~ lornys  uustralis .modestz~s, Howell, 1914: 63. 
Rei throdon lo inys  dorsalis underwood i  Goodwin, 1937: 2. Honduras, DcpL. Ocotepeclue, 

Monte Verde, 4500 feet. 
Reitll?.odonto~rlys australis uizderzuoodi, Goodwin, 1942: 158. 

TYPE.-A~uIc male; British Museum; Nicaragua, Prov. Jinotega, near 
Jinotega, elevation 4650 keet; collected 20 January 1906 by M. G. Palmer; 
original No. 29. 

~ ~ s ~ ~ l ~ u ~ ~ o ~ . - I n t e r i o r  highlands ol 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 
leet on Los Esesmiles. 

HABITAT.-R~US~~ and gracs in oak-pine and cloud Iorests. The  specillleris 
from Cerro Uyuca were collected in guatil (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  one up  to 
the edge of cloud forests; notes on specimen tags indicate places oi capture 
as follows: In  bruish on the bariks 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 sunziclzrasti; in most specimens of rnodestus entire underparts bright 
Pinkish Cinnamon, that color concentrated in the pectoral area (in most 
speci~rlens of dorsnlis the pectoral area is Cinnamon and the remaining under- 
parts are Light Pinkish Cinnamon or Pinkish Buff). Auditory bullae and 
moIar teeth absolutely and relatively smaller; cranium shallower and more 
flattened dorsally (as seen in dorsal profile). 

R E M A R K S . - T ~ ~  shallow cranium, sinall molar teeth, and siuall auditory 
bullae are the principal diagnostic characters of rtzodestus. 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 PanamA. The  specimens from El Salvador are the 
brightest of the lot. They stand in greatest contrast to specimeirs of dorsalis 
lrorn 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 underwoodi and specimens from a locality about 15 miles south- 
east of the type locality of nzodestus; 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 u7zderwoodi are subspecifically separable. 'The characters 
fall within the range of variation established by the large series of specimens 
from Los Esesmiles, El 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, underzuoodi should be relegated to the 
synonymy of modestz~s, the older applicable name. 

One locality record listed below is questionable. The  speciirien 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. 

 SPECIMEN^ E X A M I N E D . - ~ ~ ~  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: Huilluya [= Muya, 4000 St. ?I, 20 (AM). Lempira: Cen~en- 
terio, 5300 ft., I (AM). Francisco Morazlin: Cerro Uyuca, 6100 It., 3. Ocotepe- 
que: Monte Verde, 4500 ft., 3 (AM). Nicaragua. Jinotega: near San Rafael 
del Norte, about 5000 ft., 10 (AM). Savala (?), 1 (AM). 

Reithrodontonzys sumichrasti australis Allen 

Reithrodontomys a1~~trcc1i.s Allen, 18956: 328; 1904: 45. 
Reithrodontornys australis a~utralis, Howell, 1914: 62; Goodwin, 1946: 383. 

- r ~ ~ ~ . - A d u l t ;  Anler. R4us. Nat. I-Iist. NO.+; Costa liica, Prov. Cartago, 
El Volcin de Irazfi; collected in June, 1892, by George K. Cherrie. 

D~s~i<leul-ro~.-The Cordillera Central and Cordillera de Talamanca in 
Costa Rica. ICnown range confined to El Volclin de Irazi~ and to other moun- 
tains near San Jos@, Costa Rica. 

H ~ ~ ~ ~ ~ ~ . - P r e s n r n a b l y  similar to that lor dorsalis. 
Co~~~Al i~so~s . -Compared  with modeslus (specimens of austra/is from El 

Volcin de Irazi~; examples of modestus Srom 1,os Esesmiles): Similar in size. 
Tai l  shorter; on the average scarcely longer than head and body in  az~stsalis 
(its length about 120 per cent o l  that o l  head and body in rnodestzls). Colora- 
tion sornber, the upper parts of adults a mixture of black and Pinkish Cin- 
namon, the Sor~ner making a distinct blackish stripe; underparts Light 
Pinkish Cinnamon becorning Pinkish Cinnamon in the pectoral area. Upper 
parts of subadults much darker in  azlslralis than in modestus, the black pre- 
dominant; color oS midback near Fuscous or Fuscous-Black. (In both adults 
and subadults of rnmdest~ts the buffy hues rather than black are predominant 
both ventrally ant1 dorsally; the pelage of ?taodestz~s is therelore markedly 
brighter.) Crania closely similar, but palate and auditory bullae smaller in 
azsstralis and zygo~natic plate narrower. 

REMARKS.-The speciinens o l  R. sunzichrasti from Costa Rica are separable 
Sroin those Srom Honduras and El Salvador in coloration, tail length, length 
o l  palate, and size of bullae. They are distinguished from Panami specinlens 
in tail length, breadth of rostrum, length of palate, and size of molar teeth. 
T h e  sample Sroin Costa Rica, however, is small. Becausc the species R. sunzi- 
chmst i  is so variable individually, little confidence can be placed in estimates 
derived Srom small samples. As now understood -oz~lcanizrs is quite distinct 
from nzodestns. Azlstralis is less distinct from either of those forms, yet its 
characters, as now observed, are not entirely intermediate between vulcanius 
and modes t~ ls .  I t  is fo r  this reason that 2 southern races of sumiclirasti are 
here recognized. Larger samples, especially lrom Costa Rica, may indicate 
that there is only one recognizable race in Costa Rica and Panami. 

SPECIMENS ~ x ~ ~ ~ ~ ~ ~ . - N i n e t e e n  from the Sollowing localities in Cosla 
Rica: Cartago, slopes o l  El Volcin de Irazh, 18 (17 US, 1 CM). San JosC, Altos 
Escaz6, 4000 ft., 1 (CM). 
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Reitlzrodontornys sz~nzichrasti vulcanius Bangs 
Reilhrodoiz ton~ys australis, Bangs, 1902: 37. 
Reitlzrodontornys auslralis vulcanius Bangs, 1902: 38. 
Reilhrodontomys a~istralis australis, Howell, 1914: 62 (part); Goldm;in, 1920: 84. 

TYPE.-Adult male, skin and skull; Mus. Comp. Zool. No. 10281; Pananli, 
Prov. Chiriqui, suminit o l  El Volcin de Chiriqui, elevation 11,300 ft.; col- 
lected 26 May 1901 by W. W. Brown, Jr. 

~ I S T R I B U T I O N . - H ~ ~ ~  mountains of western Panami and probably of ex- 
treme eastern Costa Rica. Known only from the vicinity of the Voldn  de 
Chiriqui, from 4400 feet in open grassland on the flanks of the Volcin to 
about 11,400 feet on the summit. 

FIAIJTTAT.-MOS~ of the specimens examined were collected in  grass, occur- 
ring as open llanos, on ~ocky  slopes, or in a dry stream bed. Four specimens 
were trapped at the edge of a pond. 

C O M P A R I S O N S . - C ~ ~ ~ ~ ~ ~ ~  with australis (topotypes of -oulcanius; topotypes 
o l  austmlis): Similar in body size. Tai l  apparently relatively longer (aver- 
ages 121 per cent of head and body length in 18 topotypes oC 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 -r~ulca??ius, 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 uulca?zir~s ant1 auslralis); 
molar teeth broader and longer; incisive foramina broadest near their middle 
rather than posteriorly as in australis. 

~ < E M A R K s . - T ~ ~  specimens from Panami and Costa Rica are readily sepa- 
rable and indicate that the populations of the 2 areas are subspecifically dis-- 
tinct. T h e  characters that justify here the recognition o l  uulcanius 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. T h e  pelages. 
are not strictly comparable. T h e  specimens from Panaini were collected in 
~July and August. Those from Costa Rica represent January and February. 
R. s. vu,lcanius is known only from western Panamri; however, it probably- 
ranges into the Cordillera de Talamanca of Costa Rica and intergrades with 
R. s. auslralis. 

SPECI~IENS ~ x ~ ~ ~ N ~ ~ . - T h i r t y - e i g l l t  from the vicinity of Volcin de Chiri- 
qui, 5000-1 1,000 It., Chiriqui, Panami (PM). 

Re i l l z rodon lomys  c h r y s o ~ ~ s i ~  
(Maps 4, 12; Pls. 11-V; Figs. 9, 14-16) 

In size of body and skull R. chrysofisis is the largest species of the subgmus 
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Reitlzrodontonzys. I t  inhabits the high mountains of central Mkxico. 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 iorests 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 ol the great insularity of its 
populations. Two geographic races are here recognized. 

D I S T R I B U T I ~ N . - T ~ ~  high mountains of central MCxico, from the Volcin 
de Orizaba and Cofre de Perote, Puebla and Veracruz, west to the Nevado 

chrysopsis 

perotensis 

0 50 100 200 300 miles 

 MAP^. Distribution of the subspecies of Reithrodonlomys cllrysopsis, as determined 
from specimens examined. 

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

HABITAT. -T~~  species appears to have a narrow tolerance. I t  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 fuluescens, mep lo t i s ,  and other widely ranging species. I t  
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is associated with fir forests (Abies religiosa) and with sacat6n. I t  may be 
scansorial in habit. 

COMPARISONS.-In size of body, hind foot, cranium, and molar teeth 
R. chrysops~s resembles R. hirsutus, R. nzexicanus clzerriei, and R. m. nzexi- 
c a ~ z u  (see measurements). I t  is smaller than creper and tenz~irostris. T h e  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 tenzlirostris 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 
co~npletely 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 presT 
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 Apo7-odon distinguish chrysopsis from all species of that 
subgenus. Within the subgenus Reitlzrodontomys, chrysopsis is most likely 
to be confused with R. sz~rniclzrasti. Although clzrysopsis averages larger than 
s1~n7,ichrasti, some individuals oE 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 leatures of the 2 species, as observed in specimens from Mexico. 

R ~ ~ ~ ~ ~ o ~ s ~ r ~ s . - M o r p h o l o g i c a l l y  R. chrysopsis belongs with R. megalotis, 
I<. rz~/escen,s, and the other species of the subgenus Reithrodorrtomys rather 
than with species of Aporodon where Howell (1914) placed it. Externally it 
resembles tenzcirostris and m,icrodo,r, 2 species of A;borodon that live, as does 
chrysopsis, in coii~paratively cool, moist, forested areas at high altitudes. 
Those morphological similarities, however, probably are parallel responses 
to siinilar environments because the skulls of cl7.rysopsis on the one hand and 
t enz~ i ros t~ i s  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 Reitl~rodontomys,  
the skull of chrysopsis must be placed with nzegalotis and the other species of 
the typical subgenus. That  of tenui~.ostris and nzicrodon 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 te7zuirostris and microdon in 
Aporodon. I t  has a narrow ecologic range; the places where it lives are strik- 
ingly siinilar throughout its known geographic range, which is small com- 
pared with that ol 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 M~XICO 

1 chrysopsis I sumichrasli 

Hind foot. . . . . . . . . . . . . . . . . .  

Length of skull.. . . . . . .  

20-22 mm.; dusky and 
whitish 

23.0-25.3 mm. 
(see Fig. 14) 

19-21 mm.; buffy, uncommonly 
dusky 

21.4-24.7 mm. 
(see Fig. 14) 

Zygomatic breadth. . . . . . . . . .  11.5-12.8 mm. 1 10.8-12.3 mm. 

Tail. . . . . . . . . . . . . . . . . . . . . . .  

Pinnae 

Shorter (see Fig. 15); 
hairs long; sharply bicolor 

Hairs of inner surface en- 
tirely black 

Longer (see Fig. 15); hairs shorter; 
indistinctly bicolor or monocolor 

Some, usually many, hairs of 
inner surface cinnamon colored 
(either entirely cinnamon or 
banded cinnamon and black) 

Auditory bullae. . . . . . . . . . . . .  Large 1 Smaller 

Zygomatic notch. . . . . . . . . . . .  Moderate I I Anteroposteriorly shallow 

Brain case.. . . . . . . . . . . . . . . .  .I Broad I Narrower 

Interorbital diameter. . . . . . . .  Relatively small Relatively large 

Rostrum. . . . . . . . . . . . . . . . . . .  Narrow 1 Broader 

Teeth. . . . . . . . .  Mesolophsusually short or absent; 
posterior border of paracone of 
MI and/or M2 sometimes evenly 
rounded, but often (in 70 per 
cent of specimens) keeled and 
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 M1-Gn my 
opinion are specializations in the subgenus. 

Mesolophs (short or reach- 
ing labial border of tooth) 
always present in MI-2; 
posterior border of para- 
cone of M' and/or M2 
evenly round 

Reitlzrodontonzys clzrysopsis chrysopsis Merriam 

Reithrodontomys chrysopsis Melriam, 1900: 152. 
Reithrodoiltomys tolucae Merriam, 1901: 549. Mkxico, MCxico, El Vo ldn  de  Toluca, 11,500 

feet. 
Reitlzrodontomys colinzae Merriam, 1901: 551. MCxico, Jalisco, El Nevado de  Colima, 12,000 

feet. 
Reitlzrodontomys chrysopsis colzrnae, Horuell, 1914: 59. 
Reilhrodontomys chrysoi~sis tolucae, Howell, 1914: 68. 
Reitlzrodontonzys chrysopsis chrysopsis, Howell, 1914: 66; Davis, 1944: 393; Hooper, 1947: 49; 

Hall and Villa, 1949~: 459; 1950: 194. 
Reithrodontomys chrysopsisseclu~z~s Hall and Villa, 1949n: 164 (part); 1949b: 175 (part); 

1949c: 459 (part); 1950: 195 (part). 

TYPE.-Adult male, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. No. 
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52031; A4Cxic0, Volcin Popocatkpetl, 11,500 feet elevation; collected 25 Feb- 
ruary 1893 by E. W. Nelson and E. A. Goldman; original No. 4405. 

Disi~rnuiio~.-I-I ig niountains of central Mkxico in the states of Puebla, 
Mkxico, Michoacin, Morelos, and Jalisco. Known range from Volckn Popo- 
catCpet1, Monte Rio Frio, and other mountains bounding the Valley of 
Mexico west, interruptedly, to El Nevado de Colima, extreme southeastern 
Jalisco. Known vertical ran3e from 9300 feet at San Mateo, near Mexico City, 
to about 12,200 feet on Volcin de Toluca. 

I-IABITAT.-Cool, shaded, and comparat~vely rnoist canyons and slopes that 
are dominated by fir or short-needlcd pine forests and frequently are en- 
shrouded in clouds. In Caficin Contreras all specimens were trapped within 01 

adjoining stands o l  fir and other trees on the steep, north-lacing slope of the 
canyon. Places of capture of a few of those speclrrleils follow: In a tubular 
runway through rr~oss on the side of a rotten log in a brushy clearing; among 
moss, kerns, brush, small firs, and clumps of bunch grass; on a moss-covered 
rock shell (5 ft. above ground) at thc base ol a cliff; in herbaceous cover at 
the koot ot a fir ( I  ft. diameter); among herbs, moss, and logs on the banks of 
a small creek; in brush (Baccha~zs ,  Salvza, 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 Mkxico-Cuernavaca high- 
way the species was fairly coirinlon on the sacatcin-covercd plains and on ad- 
joining rock hillsides that were covered with a mixed growth oC short-needle 
pilie, oak, and madrone, with an understory of sacat6n and 11ru~h. On Volcin 
cle Toluca 2 specimens we:e trapped in a second-growth fil forest; 3 were 
lound in sacat6n near a spring in an open pine forest above the fir zone on 
the mountain. On El Nevado de Colima one was trappccl in a lush growth of 
moss, ferns, grass, herbs, and shrubs in the moist bottonl oI a cool, narrow 
canyon; 2 specimens were obtained under treelike Solanurn that bordered a 
sacatcin-covered clearing in an alder lorest (trees up to 3 feet in dianleter 
and 50-75 feet in height). 

CIIAI<ACTERS.-Si~e: Large; head and body of all subadults and aclulls exam- 
ined over 70 mm., the average over 80 mm.; hind foot length 20-22 mm.; 
range in length of lllolar row 3.5-3.9 mm. Ears large, 17-21 mm. from notch, 
measured when lresh. Tail moderate in length, about 25 per cent longer 
than head and body. 

Color: Fresh adult pelage of dry season (February specimens lrom 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 inore 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 lor thew basal half, 
black in medial fourth, and silvery apically. Underparts between Pinkish 
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Cinnamon and Light Pinklsh Cinnamon, that color restricted to the terminal 
iourth of the hairs, the basal part Blackish Pluinbeous. 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 ventlally or only 
slightly paler ventrally than dorsally. Worn adult pelage of dry season (May 
specinlen lrorn Volcin Popocattpetl): 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 lollows: Upper parls blackish, ground color similar, but black overlay 
much greater on head, back, and sides and iorining a broad black dorsal 
stripe that extends lrom muzzle to base of tail. Underparts Light Pinkish 
Cinnamon. Upper surface of hind feet whitish with a few FIISCOIIS hairs on 
mid-line. Fresh subadult pelage of wet season (July specimen from Cerro 
Tancitaro, Michoachn): 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 plu~nbeous 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 tenz~irostrzs, mexicanus, and hzrsutus. Frontal bones 
small and strongly constricted interorbitally; here there is particular contrast 
with all species of Aporodon and with sumichrasti, fulve~cens, hirsutus, and 
hunzulis in Reithrodontonzys (see Pls. 11, IV, and measurements of inter- 
orbital constriction). Rostruin long and moderate in breadth, much broader 
than the interorbital constriction. Zygomatic notch moderate in size, about 
as in R. fuluescens; deeper (anteroposteriorly) than in the species of Aporodon, 
also deeper than in sumichrasti of Reith?odontomys but shallower than in 
nzegalotis. Incisive lorainina 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 M1-%but variable in height 
and length; no mesolophids; ectolophids olten present. M: as in the other 
species of the subgenus Reithrodontomys. 
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R ~ i w ~ ~ ~ s . - T h e r e  is no sound reason for the recognition of colimae and 
tolzccae. Topotypes of each fall well within the range of variation obtaining 
in the series from the neighborhood of the type locality of chrysopsis. T h e  
small size, small brain case, short rostrum, and other characters ascribed to 
colinxae are based on 2 skins and a single skull of a young adult; both are 
examples of the species K. chrysopsis. T h e  3 older topotypes at hand are not 
smaller than topotypes (of comparable age) of clz~ysopsis, as the original 
s~ecimens of colimae were reported to be (Howell, 1914). Instead, they aver- 
age sliglltly greater in skull length, cranial breadth, and rostra1 length and 
breadth. I n  the small sample at hand these slight differences cannot be in- 
terpreted safely as differential characters of populations. T h e  characters 
ascribed to tolucae, principally those of coloration, are founded on a single 
subadult specimen in  worn pelage. T h e  5 topotypes now at hand cannot be 
separated externally or cranially from the series of clzrysopsis from the vicinity 
of Mexico City and Volcin Popocatkpetl. 

Two species, chrysopsis and sunziclzrasti, are represented in  the series from 
Cerro Tancitaro that is the basis lor the description of srclz~sus Hall and Villa. 
Two specimens are chrysopsis. T h e  type and the remaining 19 individuals 
are cxamples oC sumiclzrasti (see accounts of R. sumichrasti). 

SI~ECIMENS ~ x ~ ~ ~ ~ ~ ~ . - S i x t y - n i n e  from the following localities in MCxico: 
Distrito Federal: Ajusco, 11,000 ft., 3 (US); Cafi6n Contreras, 9300-10,400 ft., 
12; LaVenta, 10,200 it., 1 (CM); San Mateo, 9300 ft., 1; Santa Rosa, 9500 ft., 1. 
M6xico: 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 Arnecameca, Paso Cortks, 11,300 
St., 1 (KU); Salazar, 9000 ft., 1 (US); Volczin Ixtaccihuatl, 13,500 ft., 1 (US); 
Volcin Popocatkpetl, 11,500-13,500 ft., 5 (2 MVZ, 3 US); W and SW slopes 
El Volc~in dc Toluca, 11,400-12,200 ft., 6 (2 MVZ, 1 US). Morelos: near Huit- 
zilac, 10,000 It., 1 (US); Rm. 46, Mexico City-Acapulco highway, 10,000 ft., 9. 
Michoacin: Cerro Patambrin, 11,000 lt., 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 Pt., 5 (2 US). 

Reitl~rodo7ztonzys chrysopsis pe~otensis Merriani 

Xeilhrodo~ztoinysperolcnsis Mcrriam, 1901: 550; Howell, 1914: 69. 
Reithrodontomys orizabae Merriam, 1901: 550. Mkxico, Puebla, El Volcdn de Orizaba, 9500 

feet. 
Reithrodontomys chrysopsis orizabae, I-Iowell, 1914: 69. 
Reithrodonlornys chrysopsis perotentis, Davis, 1944: 393. 

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

D I ~ T R I B ~ T I ~ N . - K ~ ~ ~ ~  only from elevations above 9500 feet on the Cofre 
cle Perote, Veracruz, and the Volcin de Or i~aba ,  Veracruz and Puebla. 



H ~ u ~ ~ ~ ~ . - S i m i l a r  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) fro111 the Cofre and the Voldn 
de Orizaba were taken in sacat6n. 

COMPARISONS.-Compared with chrysopsis (specimens of perotensis from 
the Coire de Perote; specimens of clzrysopsis from Cafi6n Contreras, 1)istrito 
Federal): Essentially a small replica of clzrysopsis (see measurements). Tail 
possibly relatively longer; its length averages 136 per cent of that of head and 
body in the 7 known specirrlens ol perotensis (including 4 listed by Davis, 
1944: 393) and 11 8 per cent in 22 specilnens ol chrysopsis. Similar in colora- 
tion and in most cranial proportions, but auditory bullac smaller. 

R K M A R K S . - T ~ ~  present estimates of the ~norphological characteristics of 
perotensis are based on exceedingly small samples and therefore are incon- 
clusive. As now understood perotensis is distinguishable frorn chrysopsis in 
size of body and skull, in tail length, and in size of auditory bullae. I t  resem- 
bles Ii. surnichrasti, which lives at lower elevations in the same mountains, in 
size and coloration. But in su7nichrasti the fur is shorter; there are ochraceous 
hairs on the inner laces of the pinnae; the rostrum, interorbital space, and 
lnesopterygoid lossa are broader (the pterygoid fossae, thus, are smaller). 
Also, in sumiclzrasti of Veracruz there are no well-defined mesolophs in MI-" 
and the posterola~eral border of the paracone of ML-"s olten dorsoventrally 
keeled and fused with the mesostyle. In  per.otensis there are ~nesolophs in 
MI-" 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 nonlinal lorms. 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 E X A M I N E D . - T ~ ~ ~ ~  from the following localities in Mkxico: 
Puebla: El VolcAn de Ori7al-1a, 9500 ft., 1 (US). Veracruz: Cofre de Perotc, 
9500 it., 1 (US); N slope Cofre de Perote, Los Conejos, 10,600 ft., 1. 

Rei throdon tomys  fulvescens 
(Maps5,  12; Pls. 11-VII; Figs. 4, 5, 16, 18, 24) 

Reithrodonto?~?ys fzlluescens is a well-differentiated species of the subgenus 
Reitlzrodontonxys. Its closest relative appears to be R. hirsutus, and the 2 kinds 
are here considered to comprise the ful-uesc~ns group. That  group differs 
from other groups in characters of the molar tceth; the topographic patterns 
of the third molars are especially diagnostic. The  species has an extensive 
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gcographic range which centers in MCxico, but extends into the south-central 
United States and into northern Central America (Map 5). I t  is geographic- 
ally variable; 15 subspecies are here recognized. 

Drsr~rnul-ION.-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 MCxico; the humid tropical low- 
lands of southeastern Mkxico, northern Guatemala, and northern Honduras; 
and the lowlands of southcril 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 Ari~ona.  T h e  vicinity 
of Tegucigzlpa, Honduras, is the southern limit as now known. Like R. mega- 
lotls the species has a broad altitudinal range. I t  is known from many locali- 
ties near sea lcvel in south-central United States and on both coasts of Mexico. 
T h e  highest known record of occurrence is 8500 feet, in Cafi6n Contrei-as, 
near Mexico City. 

H A B I T A T . - T ~ ~  species inhabits both ternperate 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 
shr~ibs, and grass are corlspicuous in the flora. I n  central 'Mexico it occurs in 
warm,  noder rat el^ 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. I n  northern 
Rllkxico and southwesteln IJniicd States it occurs principally in brush-cov- 
ered arcas and on mesquite-dotted grasslands. I n  south-central United States 
it is lound in weedy fields, along fence rows, ant1 in prairies lying in or at the 
edge of broadleal or coniferal forcsts. Although its range encompasses a broad 
span of eilvironmental conditions, fziluesce~zs occurs preclo~ninantly in re- 
gions where there is a pronounced dry season. Over much of its range it is 
Coulid with mesquitc (P~osopzs), prickly pear cactus (Opzintia), and various 
species of grasses. Where their ranges coincide, mesquite may be considered 
a plant indicator for fz~l~~escens. 

Co~1~~1~1so~s . -Charac le rs  of l\iI: distinguisll ~ I ~ ~ Y ~ S T P ~ I S  from all otllcr 
species of the subgenus Reit117 odontornys except hzrr~rtzls. I n  M3 of fziluescens 
and hirstitu~ 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. T h e  
first is sometimes confluent with thc major fold, the 2 thus separating the 
protocone and anterlor cingululn from the iemainder ol 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 



islands of approximately equal size. In the other species o l  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 lold quickly disappears and the 2 primary folds beconle 
enamel islands ol 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 lor much of the life oC the tooth. 

In  M, of fuluescens and hirsutzrs the major and the first primary lolds are 
the conspicuous lolds (Figs. 5, 21). They are nearly equal in length, each ex- 
tending about halfway across the tooth. Both retain connection with the 
margin ol the tooth and persist to a late stage of wear. In the other species ol 
the subgenus the first prirnary [old is the only conspicuous fold. The  major 
and other folds are nsually short and indistinct. Wear ol the tooth results in 
one large central enamel island, the remnant ol the first primary fold. 

R. h inu tus  is larger than R. fzrlvescens (hind foot length 20-22 mm., head 
and body length over 75 mm.); its skull is much larger (see measurements, 
particularly ol zygomatic breadth, interorbital breadth, and length of skull); 
the zygoinatic plate is relatively narrower; the rostrum is relatively shorter 
and broader. In h i ~ s ~ c t u s  there apparently are always nlesolophs in MI-?; 
they are present or absent in M? In fzrluescens they are often lacking in NI1-" 
(Fig. 16) and insofar as is known are always absent in M? The  race of fulves- 
cens that occurs in the areas inhabited by l l irsutu,~ resembles hirsutus in 
pelage coloration. The  tail of hirsutus, however, is usually nlonocolored, 
while that of fziluescens is distinctly paler ventrally than dorsally. 

The  15 subspecies of R. ful-c~escens are moderate to small (in the genus) in 
size of body and cranium. Head and body length varies irom about 65 mm. 
in amoenus to 80 mm. in tolleczrs, 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 ol 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 O ~ y z o n ~ y s  [ulvescens. Apparently the quality results 
from the contrast of the black guard hairs and the paler, banded cover hairs. 
I t  is less apparent in the intensely pigmented races, dificilis 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 Piinkis11 
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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MAP 6. Distribution of the subspecies of Reithrodontomys fulvescens, as determined from 
specimens examined. 



lateral line inay be present or absent. The  upper surlaces ol the leet 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 colnparatively 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. T h e  brain case is 
elongate. The  lrorltals are inflated at their junction with the premaxillae, 
maxillae, and lachrymal bones. T h e  zygomatic plate is broader than the 
inesopterygoid fossa, and the zygoinatic 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. 

R ~ ~ ~ ~ r o ~ s ~ ~ ~ ~ s . - h f f i n i t i e s  of 12. fu~i~escens are discussed in the accounts of 
R. hirsutus and R. gracilis. The  species is n~orphologically nearer the species 
of the subgenus Reithrodonto17zy.s than those of Aporodon, but some of its 
characters appear to connect it, through R. hirszitus, with species ol Aporodon. 

Reithrodontornys fulvescens fulvescens Allen 
lieithrodoiztomys mexicanus fulvescens Allen, 1894: 319. 
Reit1zrodoiztom)is fulvescens, Allcn, 1895a: 139. 
Iieithrodonlomys f~ilvescens fulvescens, FIowell, 1914: 43 (part). 

TYPE.-Adult male, skin and skull; Amer. Mus. Nat. Hist. No. ; Mkxico, 
Sonora, Oposura, 2000 leet elevation; collected 1 June 1894 by B. C. Condit. 

DISTRIBUTION.--A~~~ plains and mountains of southeastern Arizona and the 
eastern half ol Sonora, north ol the Rio Mayo. Known geographic range 
lrom the vicinity of Tucson, Arizona, south to the vicinity ol Nacori, Sonora. 
Altitudinal range lrom 2000 feet at Oposura, Sonora, to 5300 leet in the 
Huaclluca rciIountains, Arizona. 

~ I ~ ~ ~ ~ ~ ~ . - W e l l - d i - a i i l e d  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 lroln situations as lollows: among weeds, grass, and willows 
along irrigation ditches bordering cotton fields (Continental). I n  grass and 
Senecio (Huachuca Mts.). 

C r r ~ ~ ~ c r ~ r n . - S i z e :  Mediurn; in specimens exanlined hind foot and head 
and body length average 19 mrn. and 73 mm., respectively; range in skull 
length of subadults and adults 20.4-22.1 inm., the average 21.3 mm. Tail of 
moderate length, about one-lourth 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 laint 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 o l  upper 
parts and o l  underparts Blackish Plumbeous or I'luinbeous-Black; those of 
throat white throughout. Face, forehead, and shoulders distinctly grayish. 
Pectoral area soirletimes Light Ochraceous-Buff. Ears Hair Brown clothed 
internally with long Cinnamon-Buff hairs and externally with blackish and 
buffy hairs, black hairs predominant anteriorly. Prcauricular tult Cinnamon- 
Buff. l ipper surfaces of lorefeet 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 
I3ulF, and the black hairs apparently less abundant, yielding distinctly paler, 
grayer upper parts and sides. Lateral line scarcely less distinct than in adult 
pelage. Aclult summer pelage (July specimens from Huachuca Mts.): Upper 
partdistinctly less grayish than in winter pelage; head, shoulders, back, and 
sides (the grou~ld color-subterminal bands of cover hairs-about 
Pinkish Cinnamon). 

Skull: Brain case comparatively narrow and shallow (breadth of brain 
case and depth oS cranium average, respectively, 10.0 ruin. and 8.2 mm. in 
the sl'ecimens examined). Fi-ontais narrow interorbitally (interorbital diame- 
ter much less than breadth oC the rostrum). Zygomata co~nparatively strong. 
Rostrum broatl and short, its length less than twice its breadth. Zygomatic 
plate broad, 1.9-2.0 nim. in diameter. Rifesopterygoid fossa of ~nedium width. 
Zygo~r~atic notch broad and anteroposteriorly shallow. Auditory bullae mod- 
erate. Incisive foramina broad and long, inucll longer than the hard palate. 
Molar teeth strong, the individual teeth especially broad although the inolar 
row is o l  moderate length. Sphenopterygoid vacuities large, the area of each 
about equal to that of the crown surlace of MI-3. 

REMARKS.-R. f .  fzil~~escens is separable from telzuis on the basis of its 
broader ant1 longer molariforin teeth and its darker and inore rufescent col- 
oration. The  characters o l  coloration distinguish series of specimens, not 
each indivitIua1. The  character of the teeth appears to be constant and clear- 
cut; all specimens at hand of ful~~esceizs and tenziis are separable on that trait 
alone. R .  f .  fz~luescens is less distinct from R. f .  cantis. 011 the average, in 
fz~luescei7,s 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 canzis. T h e  characters differentiating ft~1-uescel7.s and canus are few and 
slight. When adequate samples have been accunlulated it may be found that 
they are best treated under one name. 

Central Sonora, including the type locality o l  ful-i~escens, apparently lies 
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near the center of a gradient in pelage coloration. That  gradient extends 
iroin the highlands of Durango, Chihuahua, and western Texas through 
Sonora to the lowlands ol Sinaloa. Specimens lrom the interior higlllailds 
are pale, buit'y, gray-shouldered, and large-toothed. Those fro111 the coastal 
lowlands of Sinaloa are conlparatively dark, rulescent dorsally and ventrally, 
and small-toothed. T h e  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 
ulorphological intermediacy obtain. The  transition lroln large to sinall 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 
cnolars; those lrom localities to the south have small molars. Coloratioil evi- 
dences no abrupt change at that level or, so far as the speciniens indicate, 
at any other geographic level between the aiorenlerltioncd extremes. Instead, 
there is a decrease in intensity of pigmentatioil (greater to lesser amount ol 
black on upper parts, change in the cinnamon hues froin the red toward 
the yellow end of the spectrum, and apparently a decrease in amount of the 
ciililan~on tones on the head and shoulders) fro111 tllc coastal lowlands to the 
interior highlands. Specimens lrom central Sonora arc sinlilar in color to 
those froin southern Sonora and to some speciirleils lroin southern Arizona. 
Other specimens lroin Arizona more nearly reseinble examples iroin Chi- 
huahua in regard to pallor of pelage and ainount of gray on (.he head and 
shoulders. If there is a change in slope of the color cline, it probably occurs 
in northeastern Sonora and western Chihuahua. Therc are no adequate 
samples froin that region at hand. In size of inolar teeth the central Sonora 
specimens, including topotypes of fudvescens, cannot be grouped with the 
southern Sonora (and Sinaloa) specimens; they fit with the specimens ol 
canus from the interior highlands. In  color they are intermediate, fitting 
well with neither series, yet separable froin both by their very intermediacy. 
Therein, and in the possibility of a steepening of the color gradient in north- 
eastern Sonora and westcrn Chihuahua, is the justification for recognizing 
both canzcs and fuluescens. More nearly adequate material than that now at 
hand may indicate a course to the contrary. 

SIJECIMKNS E X A M I N E D . - T W ~ ~ ~ ~ ~  Ci-oin the lollowing localities: Mi.xico, 
Sonora: 10 mi. N Matape, Rancho Banochari, 2700 It., 2 (MVZ); 6 mi. N 
Nacori, La Estancia, 2150 ft., 1 (MVZ); 2 mi. SW Magdalena, La RilisiSn, 2900 
It., 1 (MVZ); Nogales, 3900 ft., 1 (MVZ); Oposura, 2000 It., 1 (CM); Provi- 
dencia Mines, 3000-3508 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 lt., 6. Santa Cruz Co., Tubac, 1 (CM); Tulnacacori 
Mts., 2 mi. E Peiia Blanca, 4000 ft., 1 (MVZ). 
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Reilhrodontortzys f~~ lve scens  canzis Bcnsoi~ 
Reitlzrodo?ztomys fulvescens fulvescens, Howell, 1914: 44 (part). 
Rei throdon tomys  julvescens canus  Benson, 1939: 149. 

TYPE.-Adult male, skin and skull; Univ. Calil. Mus. Vert. Zool. No. 76664; 
Mkxico, Chihuahua, 5 milcs SE of Chihuahua, elevation 5730 feet; collected 
20 May 1937 by Margarito Delgadillo; original No. 4446, Seth B. Benson. 

D ~ s ~ ~ l ~ u r ~ o ~ . - N o r t ~ l e r i l  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 G6mez Palacio, Durango. Altitudinal range from 3800 feet at San 
Juan, Durango, to 6650 leet near Zarca, Durango. 

HABITAT. -A~~~  grassland and mesquite-dotted plains and ridges; princi- 
pally in the mesquite-grassland belt. The  specinien lrom San Juan was col- 
lected in a mesquite-dotted river bottom. 

C O M P A R I S O N S . - C ~ ~ ~ ~ ~ ~ ~ ~  with az~rantizrs (specinlcns ol canus iron1 Chi- 
huahua; examples of aurnnt i z~s  from Louisana): Size similar, canus possibly 
slightly larger; tail absolutely and relatively longer (see measurements). Color 
nluch paler, the upper parts pale grayish buff (ground color about Pinkish 
13uR) rather than reddish brown (ground color near Cinnamon) and lacking 
a distinct blackish dorsal stripe; shoulders and head pale gray rather than 
reddish brown. Undcrparts palc buE (Pale Pinkish Buff) rather than rufes- 
cent (Light Pinkish Cinnamon). Crania ol t l ~ c  2 forins similar in size, but ros- 
truirl ol can,us longer and narrower (relative to its length), hard palate longer 
(averages 3.7 min. compared with 3.4 mm.), molar teeth and auditory bullae 
larger. 

Compared with interrtzedius (specirncns of' canus lroln Chihuahua; exam- 
ples of internzedius fro111 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 priilcipally those of coloration: Upper parts paler and less rufescent; 
shoulders and head paler gray, distinctly differentiated in hue from back 
and sides (in inle7.mediu.s head and shoulders not markedly different in color 
lroin back and sides). Underparts paler on the average. 

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

REMARKS.-The race canus is the palest in R. julvesce~zs, approached close- 
ly only by infernatis of Oaxaca. Both of those forms are inhabitants of arid 



areas ant1 tllc dilute pelage colors apparet~tly are responses to contlitiolis 
inlpoxd in those envii-oninents. C:oloration is perhaps the niost striking 
cliaracter lor distinguishing ranzis from acljoining subspecies, but the long 
tail, large irlolar teeth, large auditory bullae, and long palate are also char- 
acteristics that set cnnzrs apart fronl other races, particularly those ranging in 
lowlands to the east. 

For evitlence o l  intergratlatioti with frrb,e.rcerrs, inle?-nzedi7rs, antl griseo- 
flnutrs see the accounts oS tllosc races. 

S~~I:C:IMI:NS ~ x ~ i \ f ~ ~ ~ . : l ) . - T h i ~ t y  fro111 the sollowillg localities: k1i-xico. Chi- 
huahu;~: 7 mi. W El Sailz, Caiitin del Potrero, 5550 ft., 2 (MVZ); Casas 
Grandes, 4800 Et., 5 (US); 5 mi. SE Chihuahua, 5250 i't., 1 (R'IVZ); 9 mi. NW 
Chihuahua, Cafi6n Gotcra, 5550 St., 2 (MVZ); Parral, 5500 It., 1 (US); 30 nii. 
S Chihuahua, 1 mi. SW IJozo hllangiay, 3200 St., 1 (MVZ); 9 trii. SE San Lucas, 
Rio San I'edro, 5300 St., 2 (MVZ). Coahuila: Sierra del Carinen, 2 (US). 
llurango: Indk, 6100 it., 1 (US); 12 mi. \/V Gtiniez Palacio, San Juan, 3800 ft., 
1; 14 nri. E Zarca, 6650 It., 5 (RlIVZ). 

United States. Texas: Kre~~s t e r  Co., Cllisos hlts., Juniper C;inyon, 4800 It., 
1 (Chi); Pine Canyon, 4700 ft., 3 (2 R'IVZ). Jeff 1)avis Co., 15 nii. N Fort 
Davis, Davis hilts., Limpia Canyon, 4300 It., 3. 

Reil l lrodontomys f~lluescens griseo/lau~rs Merriam 
l i e i t l c ro t l o i~ /o~~~~~ . s  gri.sc~o/laz~~~s hlerl.iarn, 1901: 553. 
I<eitf~rodor~totr~ys tenilis, i\llcn, 1906: 2.18. 
Reithi-odonto~t~?~s fu11)escrizs len~tis .  I-Iowcll, 1914: 45 (part); I-I;tll :und Villa, 1'.)49c: 457 (part); 

1950: 192 (part). 

T ~ ~ ~ . - / \ d u l t  male, skin and skull; U. S. Nat. Mus. 13io1. Surv. Coll. No. 
382196; Rlli.xico, Jalisco, Anleca, 4000 feet elevation; collectetl 9 February 1897 
by E. W. Nelson ant1 E. A. Goldlnan; original No. 10501. 

D l s ~ ~ ~ ~ u ~ r l o ~ . - P l a i n s  and niountains of the southwestern part of the 
Mexican I'lateau. Known range irolrl the vicinity o l  Jaral, Coahuila, and 
Jaurnave, Tamaulipas, south and west to Santa Isabel, southe;~stern Nayarit, 
a n d  to the vicinity o l  Talpa antl Autlin, Jalisco. Vertical range from about 
'2700 feet a t  Jaurnave, Taiilaulipas, to 6800 Seet near Punta, Jalisco. 

I-I~ur-rn-r.-Desert grasslarltl with 0 ~ ~ 1 1  stantls of cactus, mesquite, antl 
-thorny trees and shrubs. Speciineiis were obtained in situations as lollows: 
I11 dense grass (2-4 ft. in height) on rolling hills stutlded with lava outcrops; 
i n  brush bordering a tree-lined barranca (2 nii. N Santa Isabel). O n  a 45-de- 
gree slope covered with deciduous brusll5-8 feet in height but generally with 
no low-lying plant cover (4 ~rri. N Santa Isabel). I n  grass a t  the base of cactus, 
mesquite, other thorny vegetation, and rock outcrops on an overgrazed hill- 
side; in  dense grass along a rock Serlce that bounded hay and cornfields 
(Ixtlin). I n  several situations near Ameca, all having sparse or dense stands o l  
grass (about 4 £1. in lleight), and in  deciduous shrubs and stria11 trees; all 
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these situations well drained, whether in fallow fields, on overgrazed hillsides, 
or among lava outcrops. I n  sparse 01- 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. * 

\lV Guzmin). On rolling grasslands clotted with candelabra cactus, mesquite, 
;I tall Sola,nz~nz, and other small trees (4 mi. NE Autlin). Among scrub oak 
;tnd scattered clurnps of bunch grass at the edge of a tropical canyon (6 mi. 
SSW Autljn). Along a rock wall in pasturelands surrounded by pine and oak 
forests (Rancho Manantlin). I n  grass and brushy hedges on the border o l  
wheat and corn fields; on dry, rocky, colnparatively barren slopes (Jaumave). 
In grass (2-4 Et. in height) at the bases of opuntia cactus and thorny trees on 
;I lava outcrop (near Zamora). 

C o ~ 1 ~ ~ ~ 1 s o ~ s . - C o m p a r e d  with calzus (specimens of griseoflavus from 
Arneca, Jalisco; specimens o l  canus from Chihuahua): Similar in body size. 
Lipper parts rufescent with a moderate suffusion o l  black forming a distinct 
tlorsal stripe (upper parts buffy and not as blackish in canur); 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 rctnaincler of upper parts than in canus. Tail  darker dorsally. 
lJnderparts inore rulescent on the average (Light Pinkish Cinnamon rather 
than Pale Pinkish Buff). Frontal part of skull broader (see measurements or 
interorbital constriction); palate shorter; auditory bullae and molar teeth 
sln:tller aild postpalatal spine longer. 

Cornpared with tolteczis (specimens of griseoflauus from Ameca; examples 
oC toltecus lroln Mexico City): Smaller (see measurements), Upper parts much 
brighter, less blackish; the ground color similar in the 2 races (Pinkish Cinna- 
tnon), but in toltecus the black overlay (of the guard hairs) predominant ant1 
the tnass effect isdark grayish brown. Head and shoulders brighter and buffy, 
not (lark gray as in toltecus. Cranium srnaller in all dimensions, and on the 
average, rostrunl relatively broader and palate relatively longer. Incisive 
l'oratnina average shorter; molar teeth much smaller; a well-developed post- 
palatal spine in both races. 

REMARKS.-R. f. g~iseo/Iauz~s is an inhabitant of the desert grasslands o l  the 
highlands oC west-central Nlexico. I t  is quitc distinct externally and cranially 
from both nelsoni and telzzsis of the Pacific lowlands. It  intergrades with 
llelsoni in western Jalisco and soutllern Nayarit where tropical and temperate 
cotlditioils o l  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- 
Inell 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 griseofiavus. Similarly, near Autlin, 
Jalisco, coastal tropical vegetation extends up some stream valleys almost to 
the sulnrnit of the mountain range which rougllly separates tropical deciduous 
vegetation to the west from desert shrub and grasslands to the east. Speci- 
inens lrom the eastern slopes, the cactus-studded grasslands 4 miles north- 
east of Autlin, show but slight evidence of the geographical proximity of 
the nelsoni set of cllaracters. 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 ol 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. AII of the specinlens froln localities fringing the high- 
lands in western Jalisco and souther11 Nayarit are morphologically between 
griseoflnvus and nelsoni. This is true of specimens from Rancho Palo Ama- 
rillo, Mascota, Talpa, San Sebastiin, and Platanar. A11 except those froin 
San SebastiAn are here referred to griseofinvus, although with about equal 
reason they could be assigned to nelsoni. Specimens from Rio Verde, San 
Luis Potosi, grade toward tropicnlis. 

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 OcotlPn, Jalisco, and Zasnora, 
Michoacin. They are clearly intermediate in characters. Both samples are 
relerred to ,qriseoflauus. Those lroln Zamora could be identified with either 
race; to my eye they are slightly nearer griseoflavz~s in sizc and coloration. 
Near Zamora the arid grassland and semidesert, in which the city is situated, 
give tvay to lnesic pine and oak-covered mountains of the h/lichoacin high- 
lands. In specinlens Prom Aguascalientes and San Luis Potosi the pelage aver- 
ages slightly paler, the tail longer, and the molars and bullae larger, than in 
the exainples fro111 central Jalisco. In those respects the material Pro111 Aguas- 
calientes and San Luis Potosi grades toward conus of Durang~ .  Two speci- 
inens from Jaral, Coahuila, are tentatively identified with griseoflovus. The  
exainples from Jaumave grade toward t1-opicalis in size and coloration. In  
tail length they fit with specimens Irom the interior highlands. They are 
referred to griseoflnvzls. 

SPECIMENS EXAMINEI).-TWO hundred and twenty-one lroirl the followillg 
localities in Mkxico: Aguascalientes: 3 mi. N Aguascalientes, about 6200 
It., 4 (MVZ); 3 mi. NE Aguascalientes, about 6,200 it., 5 (MVZ); vicinity of 
Chicalote, 6,200 ft., 3 (2 MVZ, 1 US). Coahuila: y2 mi. S San Antonio de 
Jaral, 4,400 St., 2 (MVZ). Durango: Durango, 6,200 ft., 3 (US). Guanajuato: 
Silao, 5800 ft., 2 (US). R/IichoacAn: vicinity of Zarnora, 5500-6000 ft., 11 
(8 MVZ, 1 US). Nayarit: 1 mi. E Ixtlin 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 Autlin, 3000 ft., 9; 6 mi. SSW Autlin, 4500 
It., 9; Charco Hondo, 1 (CM); Ciudad Guzmin, 5000 it., 10 (US); 10 mi. 
W Ciudad Guzmin, 6500 St., 2; 9 mi. N Encarnaci6n de Diaz, 6200 ft., 2 
(MVZ); Etzatlin, 4000 ft., 7 (US); S mi. S Guadalajara, 5100 ft., 1; Lagos de '  
hloreno, 6400 ft., 1 (US); Sierra de Autlin, Manantlin, 5000 ft., 1; Mascota, 
3900 ft., 1 (US); Ocotlin, 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 it., 1 (US). San Luis Potosi: vicinity of La Parada, GO00 ft., 
(i (3 MVZ, 3 US); Rio Verde, 3200 it., G (US); 7% mi. S Platehuala, Potrero 
Santa Ana, 5000 ft., 1 (MVZ); near Villa de Reyes, 1 (LSU). Tamaulipas: 
laumave, 2700-3300 ft., 13. Zacatccas: RerriozAbal, 6800 it., 1 (US); Val- 
paraiso, near 6500 ft., 6 (US). 

Reithrodorztonzys fuluescens toltecus Merriam 

IZeithrodonlomys levipes toltecus Merriam, 1901: 555. 
/il~iflzrodoiztomys inexpectat~ls Elliot, 1903: 145. MCxico, Michoacin, l'itzcuaro. 
I<llitlii-orlonton~ys g[riseo/lavus] Izelvolus, Elliot, 1903: 146. 
lieit1zrodontom)~s fuluescens toltecus, Howell, 1914: 51; Davis, 1944: 392 (part); Hoopcr, 

1947: 49. 
Ii'c~ithrodoi~tomys ftilvescens inexpectatzcs, Hall and Villa, 1949c: 458; 1950: 193. 

T~PE.-  Aduli Semale, skin and skull; U.S. Nat. Mus. Biol. Surv. Coll. 
No. 50746; MCxico, Distrito Federal, Tlalpam, elevation 7500 feet; collected 
1 Deceniber 1892 by E. W. Nelson and E. A. Goldman; original No. 3935. 

~ ~ l s ~ ~ l ~ ~ l r o ~ . - ~ o u n t a i n s  and valleys bordering the southern part of the 
Nlexican Platcau. Known geographic range lrom Zimaph,  Hidalgo, and 
localities in Distrito Federal west to Los Reyes, R~lichoacin. Vertical range 
lrom 4400 feet near Uruapan, Michoacin, to 8500 feet near Contreras, 
Distrito Federal. 

FIABITAT.-G~~SS, brush, and cactus in comparatively dry, well-drained 
situations such as steep, rocky hillsides and lava llows. 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 
(Cuit~eo). Among scattered grass, shrubs, and cactus on a lava flow (San 
Gerbnimo). I n  grass and shrubs, including Baccharzs, that separated a brush- 
covered barranca from a fruit orchard with a grassy understory (Pitzcuaro). 
Among scattered shrubs and stands of grass on a lava flow (Cupatitzio Park, 
Uruapan). I n  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 (2-4 It. in  height); i n  sparse grass under pines on rocky 
gro~lnd above a canyon (Tzararacua Falls, near Uruapan). I n  grass and 



sparse brush bordering cultiv;~tetl arcas and adjoining mesquite-cactus desert 
(Zimapin). 

Cohf~A~~rso~s.-Con~pared with diflzcilis (specimens o l  tolteczrs Prom the 
vicinity ol Mexico City; speciincns o l  dificilis lroin Huauchinango, Puebla): 
Larger (head and body length averages 78 nnn., as against GS iilnl. in diD-  
cilis). Tail longer. Head antl loreback distinctly grayer than in dificilis; 
reirlaiilder o l  upper parts a inixture of cinnamon and black, the mass effect 
grayish brown rather than dark chestnut as in dificilis.  Ground color o l  
back and sides near Pinkish Cil~uarnon rather than Orange-Cinn;~mon. Un- 
derparts averaging palcr, about Light Pinkish Ci~lnanloil coinpared with 
Pinlzish Cinnanlon. A pcctoral spot usually present in both fornls. Ankles 
less extensively dusky in toltec7r.s. Craniuni larger and differently propor- 
tionetl: zygoinatic spreatl and breadtli of brain casc less on the avcrage (rela- 
tive to cranial length, 49 and 45 pcr cent in t o l l e c ~ ~ s  and 52 antl 47 per cent 
in difl~cilis,  respectively); rostrunl relatively narrower a11tl molar teeth rnuch 
larger. 

For co~rlparison with gl-iseoflavus sce accounts o l  that race. 
REMARKS.-R. /. t o l t e ~ ~ i s  is the largest ant1 one ol thc darker races o l  the 

species. R. f .  griseofla~)zrs, ol  plains and mountains to tllc north and west of 
the range o l  toltecus, and Ii. f .  Irel-i,olzis, o l  highlands o l  Oaxaca, most closely 
approach loltec7ls in size ol body and skull. I n  color tone of the pelage 
lolteczls resembles dificilis,  ol  the eastetrn flank of the Sierra Madre Oriental, 
and n?lmnt i z~s ,  of southern United States. 

Size and intensity in pigmentation, which attain maxima for the specics in 
the populations here known as tolteczts, apparently are distributed independ- 
ently over the highlands o l  central Mexico and, indeed, throughout much of 
the range o l  the species. Largest size apparently obtains in populatio~ls in the 
southeastern part of thc klexican Plateau, as is well exemplified by specimens 
Iron1 Distrito Fctleral. I n  all directions froill that area size o l  body and skull 
tlecrcascs in proportions which do  not relatc closely to linear distance from 
that center o l  nlaxiinulll size. I t  dirninishcs rapitlly to the south. Speci~nens 
frorrl Tepotzlin, Morelos--about 20 rnilcs south 01: Mexico City across a 
llloulltain rangc-average 10 mm. shorter in lcngth o l  head and body and 
2 mnl. less in skull length. T o  the north and west the size gradient is Illore 
gcntle. Specimens from localities u p  to 200 lnilcs west of Mexico City 
(e.g. Uruapan and Los Rcyes, Michoacrin) and 250 miles to the northwest 
(e.g. Aguascalientcs) average 5 mm. less in body length and 1 1~1111. less in 

skull length. A series li-orn Cuitzeo, MichoacBn, about 150 miles northwest of 
R/lexico City, is allnost identical with the Rilexico City samples in rcgard to 
skull size. 

While Distrito ITederal represents a focal point for ~r lax i~num size, the 
highlands o l  central Michoacrin appear to be a center lor intense piginenta- 



I-IARVEST MICE OF LATIN AMERICA 103 

tion. I n  specimens from Los Reyes, Uruapan, and I'it~cuaro the pelages are 
dark retldish brown, more deeply pigmented than in other specimens from 
the Plateau. T o  the south and west paler colors obtain; there is less black in 
thc pelage; the orange and buffy hues, however, are approximately the same 
as in the central Iiichoacin material. The  pelages lroln localities to the north 
also are palcr. Thcy, too, have less black than those from Michoacin; in 
addition the orange and bufly grountl color ol the subtcrininal bands of the 
cover hairs is distinctly more buffy. The  incrcase in pallor toward the north 
appears to bc gradual. I t  cullninates in the pale grayish and buRy coat colors 
of the l~opulations ol- the northern highlands, known by the name canus. 

As indicated above, specimens from Pitzcuaro (the type locality of inex- 
j~ectnt~ts)  and lroirl Los Reycs ;inti Uruapan on the average are more rufcscent 
tlorsally, arc not so distinctly grayish on the head and foreback, and are slightly 
slmaller than those froirl the type locality of tolteczls. Ncverthcless, in contrast 
to spccirncns o l  adjoining races, nelsoni ant1 rrzustelinz~s to the south and 
griseofiavz~.r to the west and north, they fit well with topotypes of toltecus. 
As now understood, i~zexpectntus is considered to be subspecifically identical 
with toltecus. 

Specimens fro111 Zalrlora grade toward tolteczls in coloration, but still fit 
best with griseofln-i111s. Spccinlens from Zimapin, I-Iitlalgo, are srrlallcr than 
examples from Riiexico City. A specimen Iron1 Ternascal and another listed 
I'rom 15 lnilcs east-southeast oS Morelia (possibly also T'ernascal) are paler 
ant1 their teeth are smaller than is true o l  the exanlplcs from near-by Cuitzeo 
and PAtzcuaro; in those respects they approach specimens fro111 Tacimbaro, 
Michoacin, and fro111 Tcpoztlin, Morelos, which here are referred tentatively 
to 117,usteli1zus. 

Since the above accounts were prepared, the check list of Hall and Villa of 
the mamlrlals of Michoacftn and the specimens of ~~~~~~~odonton7,ys that they 
cxamined have come to hand. The  facts 011 variation in their sanlples of 
R. [z~luescens (Hall and Villa, 19.19~: 157-59; 1950: 192-94) are in agreement 
with the data presented here. Their interpretations of the data, however, are 
somewhat different. They observed inaxilnuln size in specimens from the 
Vallcy o l  Mexico and deepest rufescent pelage coloration in their material 
from central Michoacin. Outside of tl~osc areas smaller size and paler colors 
obtained. Thus, of the lot they studied, their specimens from Pitzcuaro are 
the most intensely piginented dorsally and are but slightly srtlaller than speci- 
mens from the Valley of Mexico. Those from Zainora are slr~aller and grayer. 
Those lrorn the Ilanks of the Balsas Basin (Tacimbaro) are the smallest; 
their 11l1pe1- parts are less blackish and nlore reddish dorsally than the spcci- 
Inens lrorrl Zamora, Pitzcuaro, and the Valley of Rilexico. These facts accord 
with the present analysis, which originally was based on different material 
horn the same region. This rccently received lot of specimens provides acldi- 
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tional corroborative evidence. For their specimens from Pitzcuaro they re- 
vived the name inexpectatus, by way ol emphasi~ing the dark reddish pelages 
that apparently characterize the populations of that part of Michoacin. In  
view oC the size and color gradients in the mice of Michoacin and Mgxico, 
that emphasis does not seem warranted. Specimens from Uruapan and Los 
Reyes resemble the Pitzcuaro specimens in color and they are but slightly 
smaller. Specimens from near Cuitzeo, about 40 miles to the northeast of 
Pitzcuaro, agree closely with the specimens from Pitzcuaro and with those 
from the Valley of Mexico. All can justifiably be treated under the name 
tollecus. 

Hall and Villa referred their specimens froin Zamora to a smaller, paler 
race, known to them as tenuis but known here as griseoflauus. Their Tacim- 
bar0 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 Tacimbaro specimens average larger and 
less reddish dorsally; the rostrum is longer, incisive foramina shorter, and 
frontals broader interorbitally. The  specimells 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. I t  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 leatures that obtain in the series lrorn Tacimbaro, Teloloapan 
(Guerrero), and Tepoztljn (Morelos). As indicated in the accounts of mus- 

telinus, they call 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 mustelin~ls of which there are no known 
adequate samples from coastal Guerrero and paxaca 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 
thosc of coastal Guerrero and Oaxaca. The  Tacimbaro series, then, is con- 
sidered to be between toltecus and mzlstelznus and is nearer the latter. In  one 
respect the series resembles samples of griseoflauus and nelsoni from the local- 
ities 6 miles NNE Autlin, Jalisco, and 2 to 4 miles N Santa Isabel, Nayarit. 
I n  each series the characters of the upland and the coastal subspecies are vari- 
ously mixed and blended. 

SPECIMENS ~x~MI~E~.-Eighty-f ive from the following localities in Mkxico: 
Distrito Federal: near Contreras, 8500 ft., 1; San Gerbnimo, 7800 ft., 7; 
Tlalpam, 7600 ft., 4 (1 CM, 3 US). Guanajuato: Acimbaro, 6100 ft., 2 (US). 
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Hidalgo: Marques, 8132 ft., 1 (US); Tula, 6700 ft., 1 (CM); Zimapin, 6000- 
6400 ft., 6 (1 US). Mexico: Hacienda Cbrdoba, 8300 ft., 2; 10-13 mi. SE 
AiIexico City, 7500 ft., 2 (Tex). Michoacin: 4 mi. S Cuitzeo, 5900-6000 ft., 20; 
Los Reyes, 5000 It., 6 (US); 15 mi. ESE Morelia, 7300 ft., 1 (MVZ); Pitzcuaro, 
7000 ft., 2 (1 CM); 3 mi. N and NW Pitzcuaro, 6700-6800 ft., 9 (MVZ); 
2 mi. W Pitzcuaro, 7600-7700 ft., 6 (MVZ); Teinascal, 7000 ft., I ;  Uruapan, 
5300 ft., 8; 7 mi. S Uruapan, Tzararacua Falls, 4400-4700 ft., 4. Querttaro: 
Tequisquiapam, 6200 ft., 2 (US). 

Reithrodontonzys fzslvescens a~~rant iz ls  Allen 
Ochetodon nzexicanus, Coues, 1874: 186 (part); 1877: 128 (part); True,  1884: 598 (pall). 
Reilhrodonlomys mexicanus nurantiur Allen, 1895a: 137. 
Reithrodontomys chrysotis Elliot, 1899: 281. Oklahoma, Murray Co., Dougherty. 
Jieztl~rodontomys aurantius, Bailey, 1905: 105. 
Jleithrodontomys fulvescens aurantius, Howell, 1914: 48; Lowery, 1943: 243. 

TYPE.-Adult male, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. No. 
-. :;:::, Louisiana, Lafayette Parish, Lafayette, collected 24. Alay 1892 by R. J .  

Thompson. 
D I S T R I B U T I O N . - S O U ~ ~ - ~ ~ ~ ~ ~ ~ ~  United States. Kown range from Cherokee 

and Chautauqua counties, southeastern Kansas (Hibbard, 1944: 78), Ozark 
County, southern Alissouri, 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 
leet at Noble, Oklahoma. 

H~n~'r~T.-Prairie, grass- and weed-covered fields, grassy Rats, 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 
oi' other grasses (near La 13elle). In grass bordering a cotton field (Vowells 
Mill). I n  a brush-covered ditch (Iowa). 

C o ~ ~ ~ ~ ~ s o ~ s . - C o r n p a l - e ~ ~  with i?zterrrzedi,us (specinlens of a~crantius from 
southern Louisiana; cxamples 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 concerltratcd 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 suriace of 
tail darker, near Fuscous (rather than Drab or Hair Brown as in intermedius). 
Euffy area on tarsi darker (near Pinkish Cinnamon). Subadult pelage: Upper 
parts much darker in azsrantizls, a mixture oE Pinkish Cinnamon and black, 



the black predomin;lnt (in ir7tcr1nedi11.r, Pinkish Ruff with con~l~aratively 
little black, thc inass eRcct buffy gray). Underparts rufescent, about Pinkish 
Cinn;\nion or Light I'inkish Cinrlanlon (Pale Pinkish Buff in i7ztermedius). 
Color of ears, Scet, and tail :zs in adult pelage. 

Reh,r~i<~s.-The dark color of this forni is its chiel tlistinguishing character. 
T h e  deep toncs are best developed in the northeasterll part or its ranae, in 
Louisiana, Mississippi, Arkansas, ant1 Oklaholna. I n  sl~ccimens from that 
region, including those Crom the type locality ol' clwysotis, there is no evidence 
o l  pop~llation differences worthy of subspecific recognition. I11 castern Tcxas 
nl~mntizts grades into inter~nedizis. I t  becomes largely a matter oS opinion 
where the series oI specimens at hand, arranged geographically, sllould be 
divided. The  exarrlples froin Smith, Bowie, and Walker counties are clearly 
referable to nz~ranti~rs, although they are less intensely pigmentetl 011 the 
average than those iron1 Louisiana. T h e  speci~~iens l r o ~ n  Brazos, Colorado, 
and Hays cou~ltics could be grouped about as well with those of interm,edi~.c.r 
from Willacy, Aransas, aiitl Caineron cou~ltics as with the scries from north- 
eastern Tcsas. They are here identified wit11 n~rrantius ant1 mark the southern 
limit o l  tllc race as now known (Nlap 5).  A spccimen 1'1-0111 Ozark County, 
Riiissouri, is comparatively palc; i t  resembles exalllples froill 12razos Countv, 
Texas. 

SIWC~MKNS ~ ~ ~ ~ 1 1 ~ 1 ~ : l ) . - N i r l e t y - ~ e v e r l  frorn tlie lollowing localities in t l ~ c  
IJnited Statcs: Arkansas: Pike Co., Delight, 400 It., 2 (1 CNI). Louisiana: 
Calcasicu Par., Iowa, 4 (LSU). Caldwell Par., I mi. N Clarks, 1 (LSCI); 
Columbia, 130 It., 9 (CM). Ganleron Par., Lowry, 4 (LSU). East Raton Rougc 
Par., vicinity oI Baton Rouge, 50 It., 18 (LSU); Zachary, 100 ft., 1. Jefferson 
Davis Par., Mermentau, 14 It., 5 (CM). Natchitoches Par., viciiiity of Vowells 
Mill, 7 (LSU). Ouachita Par., Monroc, 75 St., 5 (4 LSU, 1 MVZ). Sabine Pal-., 
Many, 6 (LSU). Washington Par., 12 rni. E Franklinton, 1 (LSU). West 
Feliciana I'ar., 1 mi. N Corner, 6 (LSU). Rilississipl>i: Copiall Co., Burnell, 
3 (CM). Missouri: Ozark Co., 5 mi. N Gainesville, Cavey Nlt. Refuge, I 
(MVZ). Oklahoma: Cleveland Co., Noblc, 1500 it., I (CM). Murray Co., 
Dougherty, 750 St., 3 (CM). Tcsas: 1Sowie Co., 1 mi. NE Sim~ns, 1 (Tex). 
Brazos Co., vicinity o l  College Station, 6 (Tex); 7y2 mi. S Wellborn, I (Tex). 
Colorado Co., Eagle Lake, 1 (Tex). Hays Co., 1 mi. NE San Marcos, 600 It., 
1 (Tex). Jefferson Co., 20 mi. SSW Beaunlont and 7 mi. S La Belle, 1. Smith 
Co., 4 rni. N Tyler, 2 (Tex). Walker Co., vicinity ol Huntsville, 6 (Tex); 
20 mi. W Huntsville, L (Tex). 

Reitlr~.odo~1to171y,s f.iil-i)esce~~s i,zte~rt~erlizis Allen 

Ochetodon inesican~is ,  Allcn, 189121: 223. 
Reitliroclonton~ys 1izesicai71i.s inlel-inedius illlen, 1895a: 136; 189Ba: GB. 

Re i t l~rodontomys  iiitei-i/reditts, Bailey, 1905: 104. 
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l i e i t l~ rodo?zLo~nys  laceyi Allen, 189Gh: 235. Tcxas, Bexar Co., 15 miles south of San Antonio, 
Watson's Ranch. 

R e i t l ~ r o d o n t o t ~ ~ y s  fuluescens i~z t e rmed ius ,  I-lowell, 1914: 47; Hooper, 1947: 48. 
Reitltrodonto71zys fuluescens fenzcis, Howell, 1914: 47 (part); Dice, 1937: 253; Davis, 1944: 392. 

TYPE.-Adult female, skin and skull; Amer. Mus. Nat. Hist. No.=; Texas, 
Calneron Co., Brownsville; elevation ilear sea level; collected 3 September 
18'31 by 17. B. Armstrong. 

I ~ I S I I ~ I B U T I O N . - ~ ~ ~ ~ ~ S  and hills of souther11 Texas and northeastern R~lkxico. 
Known rangc from Kerr County, Texas, south to Santa Engracia, Tamaulipas, 
ancl LO localities near Monterrey, Nuevo Lehn. Altitudinal range froin near 
sea level at several localities in Texas to 2300 feet near Santa Catarina, Nuevo 
Lc6n. 

I-IABI.~AT.-Grasslands and brush-covered terrain. Speci~nens were trapped 
in situations as follows: I n  high grass growing at the edge o l  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). 
I n  brush near the Rio Rarnos. 

C~MPARISONS.-Comp:trcd with tropicalis (specirnens of intel-nzedius from 
southern Texas; examples of tropicalis from central Veracruz): Size moderate 
ancl tail relatively short in both lorins. Upper parts paler in interunedius, 
ground color of adult pelage Light Pinkish Cinnamon or Cinnamon (rather 
than Cinnalnon 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 ol intermedizls 
broader and shallower than that of t?-opicalis and the molar teeth relatively 
heavier. 

Compared with dificilis (specimens of intervzedi~ls  from southern Texas; 
examples of dificilis lrom the vicinity of Orizaba, Veracruz): Similar i n  size. 
Greatly different in color (upper parts dark reddish brown and underparts 
buffy i n  dificilis).  Cranium smaller, the brain case relatively ruuch narrower 
;ind shallower, and the molar teeth relatively broader ant1 longer. 

For comparisons with cnnzls and nzlrantius see accounts of those lorms. 
R I < M A I < K S . - L ~ ~ ~  aul-a7zlius and tropicalis, internzedirrs is a moderate-sized, 

relatively short-tailed form of the Gull lowlands. So far as can be determined 
lrom the present samples, it is distinguishable from aurantius and tl-opicalis 
principally in  coloration. The  color characters of intern~edizls  are not strictly 
betwcen those of aura~z t ius  and tropicalis; both of those arc distinctly darker 
and llloi-e rulescent. Rather a grayish cast on the clorsuln and sides o l  inter- 
rnedi~rs seems to be an influence from the Mexican Plateau (lrom popula- 
tions of cnnus) that spills into the lowlands of northern Nuevo LeGn and 
Tamaulipas. It is probable that the populations o l  R. ~u lve scens  arc more 
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continuous in that area. Hence, the flow o l  genes between upland and low- 
land populations should be less interrupted than at lower latitudes where 
the lolty Sierra Matlre is a more effective barrier to the mice. Nevertheless, 
all specimens examined from Nuevo Le6n and northern Taniaulipas are 
lnoderately dark, relatively short tailed, and snlall toothed; these are char- 
acters of the lowland forms i~zternzedius and tropicalis. 

T h e  gradation in color I'rom typical intern7edizis to typical tsopicnlis ap- 
parently takes place ovcr a large area. T h e  specimens lrom most of Tainau- 
lipas and Nuevo Le6n are between inte7.inedizl.s and lropicalis in characters 
o l  coloration. T h e  artificial line delilniting the ranges of the 2 forms is placed 
just north of the Sierra de Tainaulipas. Specilnens from locdities to the 
south average darker and more rulescent than those from localities to the 
north. Specimens from the vicinity ol' San Antonio, the type locality of lnceyi, 
fit well in a series o l  topotypes of i,~~te?-inedizls. For remarks concerning inter- 
gradation of inter?t~,edius and nzirni~tius see the accounts of am-nntius. 

SPECIMENS E X A M I N E D . - S ~ X ~ ~ - O ~ ~ ~  Eroln the lollowing localities: A46xico. 
Nuevo Le6n: Cerro de la Silla, somewhere between 2000 and 3000 St., 3 (US); 
12 mi. N W  General Terin,  700 ft., 5. 14 mi. N Monterrey, 1950 ft., 6 (MVZ); 
12 mi. N Monteinorelos, Rio Ramos, 1000 Tt., 1 (Tex); 7.3 mi. S Santa Cata- 
rina, Rancho Rodeo, 2400 ft., 1 (RIIVZ); Santa Catarina, 2200 ft., 3 (US). 
Tamaulipas: Carnargo, 200 St., 5 (US); 20 mi. S Reynosa, Charco Escondido, 
1 (WIVZ); 29 mi. N Ciudad Victoria, Cruz y Cruz, 800 Pt., 1 (MVZ); Mats- 
moros, 30 It. ?, 5 (US); 5.7 mi. S I\iIatamoros, 2 (MVZ); Hacienda Santa En- 
gracia, 800 St., 8 (CM); Sierra San Carlos, El Mulato, 700 lt., 1; Tamaulipeca, 
1500 ft., I. 

United States. Texas: Aransas Co., Aransas Refuge, 20 It., 6 (Tex). Bexar 
Co., vicinity of San Antonio, 650 St., 2 (1 CM). Cameron Co., Brownsville, 
20 ft., 3 (2 CM). Kerr Co., 20 mi. SW Hunt,  1 (Tex); 20 mi. W Mountain 
I-Iome, 1 (Tex). ILleberg Co., 2 mi. S Riviera, 3 (Tex). Lavaca Co., 14 mi. TIVSW 
Hallettsville, 1 (Tex). Willacy Co., 20 mi. E Raymo~ldville, Red Fish Bay, 
near sea level, 1 (Tex). 

Rei throdontomys  fulvescens lropicnlis Davis 
Reithrodontomys ft~lvcscens tenuis,, Howell, 1914: 47 (part). 
Reilhrodonlomys fulvescens trol)icalis Davis, 1944: 393. 

T ~ ~ ~ . - A c l u l t  male, skin and skull; Texas A. and M. Coll. No. 3084; Mkxico, 
Veracruz, 5 miles S Veracruz, Boca del Rio, elevation 10 feet; collected 
22 July 1942 by David M. Donaldson; original No. 72. 

D1s~1~1umIo~.-Coastal lowlands and foothills of eastern Mexico. Known 
range from Presidio and Catemaco, Veracruz, north to the Sierra de Tamau- 
lipas and the vicinity of G6lnez Farias, Tamaulipas. Known altituclinal 
range from near sea level at Koca del Rio and Tampico Alto to 3600 feet in 
the Sierra de  Tamaulipas. 
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HABITAT.- -G~~SS~ areas among arid tropical shrubs and trees, or essentially 
pure savanna. Specimens were collected in situations as follows: I n  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 G6mez Farias). In  dense herbaceous vege- 
tation bordering a cornfield and near large trees, some of which were figs 
(Antiguo Morelos). 

C O M P A R I S O N S . - ~ O ~ ~ ~ ~ ~ ~  with dificilis (specimens of tropicalis froin 
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 
dificilis). Upper parts brighter, not so blackish; ground color similar in each 
form, but in dificilis that color is largely obscured by black guard hairs on 
the back, head, and upper sides. Ears paler. Color of underparts, feet, and 
tail as in dificilis. 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 Teotitlin, 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); zygo~natic plate aver- 
aging relatively broader. 

REMARKS. -T~~  small cranium, short tail, and comparatively bright rufes- 
cent coloration are the principal identifying characteristics of this subspecies. 
In  coloration tropicalis resembles ?zelsoni of western Mexico. 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- 
~nedius and dificilis. 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 
lrom coastal areas to the south. Intergradation of tropicalis and dificilis 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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tlcgrees o l  morpl~ological similarity to II-opicalis and dissimilarity to dificilis.  
Although averaging slightly larger than specimens considered typical oL 
tropicolis, the examples Sroin Plan del l i io and Cerro Gortlo are referable to 
tropicalis on the basis oS tail length, color, and size oS brain case. Those froin 
Tlacotepec and Potrero Vicjo, intermecliate in a11 characters, are here iden- 
tified with dificilis.  T h e  same inay be said of specii-ncns from Pujal, Xilitla, 
and Tarnazuilchale. They are here iilcluded with tropicalis, but in a larger 
series the name dificilis might be requirccl lor the populations they represent. 
T h e  specimens Srorn Jalpbn, Querktaro, arc between tropicalis and griseo- 
flauzis. They are referred here to t~opical i s .  T h e  specimen Eroin Presidio has 
a inonocolored tail. 

SPICCIMENS E X A M I N E D . - O ~ ~  hundred and fifteen fro111 the sollowing locali- 
ties in kldxico: Queretaro: ]alpin, 2500 ft., 4 (US). Sau Luis I'otosi: Apetsco, 
2500 St., 6 (LSU); 10 ini. W Ebano, Hacienda Limbn, 1 (LSU); 3 mi. W 
Naranjos, 1200 St., 1 (LSU); Pujal, 300 lt., 2; Raricho Martinez, 500 It., 1 (CM); 
Tamazunchale, 400 St., 1; vicinity oS Tarnuin, 160 ft., 4 (LSU); Valles, 300 ft., 
1 (LSU). Tarnaulipas: Sierra de Ta~riaulipas, vicinity oI Acuda, 1600-3600 
ft., 15; Altainira, 75 ft., 11 (US); Antiguo Morelos, 800 It., 1; Ciudad Victoria, 
so~ncwllere between 1100 and 3500 It., 5 (US); 5 mi. NE Ghinez Farias, 1100 
It., 4; Hidalgo, 1000 ft., 9 (17s). Veracruz: Roca del Rio, 10 St., 2 (Tex); Carri- 
zal, 1000 St., 5 (US); Catenlaco, 1100 St. ?, 1 (US); 4 mi. N N W  Cerro Gordo, 
1500 l't., 20 (KU); Nautla, 75  It., 1 ;  9 mi. W Piedras Negras, 300 ft., 1 (KU); 
vicinity o l  Plan del Rio, 900-1000 It., 4 (1 ?'ex); Poti-cro Llano, 550 St., 5 
(KU); I'resitlio, 1000 It., 1; 12 mi. WNW Picdras Negras, Rio Rlanco, 3 (ILU); 
San Carlos, 25 It., 3 (CM); Sail Isidro, 100 St., 2 (KU); Tampico Alto, 50 St., 2 
(KU); 3 mi. S Tehuatlin,  700 It., 1 (KU). 

R e i t h ~ o d o n t o l u y s  fz~l-i~escens dificilis h4erriani 
Ochetorloit ntcsirc~nus, Coues, 1877: 128 (part). 
IZeitl~~~odoi~loi~z)ls inesicanus, Allen, 1895a: 135 (part); Allell and Chapman, 1897h: 199. 
IZeill~~odoizto7nys dificilis hferriam, 1901: 556. 
IZeitl~~orloizlomy.~ /uloosce?ls dificitis, Howell, 1914: 50. 

TYPE.-Adult male, skin and skull; U. S. Nat. Mus. Uiol. Surv. Coll. No. 
G5735; Mexico, Veracruz, Orizaba, 4500 Seet elevation; collected 20 February 
1894 by E. W. Nelson and E. A. Goldman; original No. 5868. 

DISTI<IBU. I .~ON. -~~LI IT~~~  eastern slopes of the Sierra h/laclre Oriental os 
eastern Mdxico. Known range from the vicinity of Orizaba north to the vicin- 
ity o l  Sail Agustin Hidalgo. Altitutlinal range fi-01x1 1500 feet near Tlaco- 
tepec to G500 leet near Zacualpilla, Veracruz. 

H~ul,r~r.-hilotlerately open stands of grass or brush ill or bordering tropi- 
cal evcrgrcen and cloud forests. Specimens were collectctl in situations as Sol- 
lows: In open stands oS sparsc grass antl brush on a hilltop adjoining a deep 
tropical barr21nca (near ,lalapa). In grass antl 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 bottonls (I-Iuauchinango). 
I n  low grass and widely spaced shrubs on the border of a stony cornfield; in  
tall grass and low shrubs bordering pine Sorest and cornfields (Pahuatlin). 

C O M I P A R I ~ ~ N S . - S ~ ~  accounts of tropicalis, tolteczls, and infernatis. 
l < i i . ~ n ~ ~ s . - T h e  race dii$cilis is one of the darkest in R. fuluescens. Its dark 

reddish brown upper parts and cinnamon-colored venter are not unique in  
the species, Tor au,rantizrs of southern United States ant1 tol tec~rs of Michoadn 
are similarly colored. Tllose leatures, however, disti~lguish dificilis froin all 
known adjoining races and are comparatively constant over the range ascribcd 
to the race. I n  coloration specimens Sroni H~lauchinango ancl Pahuatlin, 
Puebla, are quite similar to examples fronl Orizaba, Veracruz. They are also 
siinilr~r in  size oT brain case and oI inolar teeth. T h e  tail avcrages relatively 
longcr ill the series fro111 Huauchinango than in the sanlples frorn Orizaba. 
Intergradation with tropicnli.~, clearly evident in specimens at hand, occurs 
;11ong tile western border o l  the coastal lowlantls, ant1 the incidence of t l ~ e  
characters of t7.opicalis or o l  dificilis in  a san~ple appcnrs to be related to 
distance Iron1 the base of the mountains (see accounts o l  tl-opicalis). Evidence 
of dircct intergradation of diflicilis with i71,fernatis is lacking. A speciirien 
from the vicinity o l  Zacualpilla agrces wcll enough externally with otller 
specimens ol' dificilis,  but cr;~nially it belongs with tolteczrs. 

SPKCIMEN~ ~ x ~ n . r ~ ~ b : ~ ) . - O n e  huntlred Iron1 the follo~viilg localities in  
Mkxico: I-Iidalgo: San Agustiii, 3500 It., 3. Puebla: Hu;tuchinango, 5000 It., 
38 (19 CM); P;~huatlin,  4500 It., .3. Vcracruz: 6 i r i i .  SW Jacales, G500 ft., 1 
(ICIJ); 1 I,$ mi. N ,Jalaps, ,1500 It., 2; 4 lui. SE Jalapa, 1800 It., 1 (MVZ); Jico, 
4300 TL., 3 (CNI); A/liratlor, 3500 It. ?, 4 (1 NM; 2 US); Orizaba, 4000-4200 ft., 
16 ([JS); Potrcro Viejo, 1700 l't., 3 (KlJ) ;  l i io R l a ~ ~ c o ,  4200 It., 1 (CM); Teocelo, 
4500 St., 22 (ICU); '3 nli. ENE Tlacotcpec, 1500 It., 2 (KLJ); 4 mi. WSW Zacual- 
pilla, 6500 ft., 1 (KU). 

Reithrodontortlys fzrl-oc~sc~lrs te~rlris Allen 

? Ocl~elotlon ~nexicanus, Thomas, 1882: 372. 
Reill11-orlontomys tennis Allen, 1899: 15; 1906: 210. 
Xeil/lrodontomys f~ihescens lcnzci.~, Howell, 1914: 45 (pall) 

TYIT.-Adult lemale; Britisli MIIS. Nat. Hist.; R~Ikxito, S~naloa, Ilosario, 
elevation about 200 leet; collected 1 l March 1897 by P. 0 .  Simons. 

D1s ' r~1~u~1o~ . -~ac i f i c  coastal plain and adjoining foothills and valleys of 
southern Sonora, Sinaloa, extrenle wcsterrl Chihuahtla and Durango, and 
northcrn Nayarit. ICnow11 geographic range fronr the vicinity of Alamos, 
Sonora, south to the vicinity oT Tepic, Nayarit. Vertical range Irom near sea 
level at Mazatlin to 3000 Ieet near Tepic. 

H~ur-rtl~.-Presun~ably arid, tropical, deciduous forcsts and intermixed 
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grasslands. Specific ecological inforination concerning the specimens exanl- 
ined is lacking. 

C o ~ ~ ~ ~ ~ s o ~ s . - C o m p a r e d  with fulvescens (speciinents 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 fz~lves- 
cens): tail length similar. Coloration darker and more rulescent; general 
ground color o l  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 inost 
dimensions, but rostrum shorter, hard palate shorter (averages 3.4 inm. in 
tenuis, 3.7 mm. in canus), and molar teeth shorter and narrower. 

Compared with griseofiauus (specimens of tenuis from southern Sinaloa; 
examples of griseofiavus irom Ameca, Jalisco): Size similar, perhaps slightly 
smaller. Coloration similar, but shoulders not markedly paler than back and 
sides, as in griseofiavus, 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. T h e  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 examplcs of fulvescens from 
northern Sonora. Cranially, particularly in size of molars, they definitcly 
are referable to tenuis. Externally tenuis is similar to gl-iseoflavus, the 2 dil- 
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 griseoflauus apart from tenzcis. Specimens 
reported from Ciudad, Durango, by Thomas (1882: 372) under the name 
Oclzetodon mexicanus are likely examples of R. nzegalotis zacatecae or R. ful- 
uescens 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 leet. Ciudad is situated at an elevation of about 8000 
feet northwest of San Dimis on the western slopes of the Sierra Madre in the 
drainage of the Rio Piaxtla. 

SPECIMENS ~ x ~ ~ ~ ~ ~ ~ . - T h i r t y - f i v e  from the following localities in MCxico: 
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 Mazatlin, Castillo, 300 ft., 4 (US); Culiacin, 1 (US); Escuinapa, 130 
It., 1 (MVZ); 21 mi. NE Rosario, Hacienda Sari Josh, 350 ft., 2 (MVZ); Sinaloa, 
200 ft., 2 (US). Sonora: Guirocoba, 1500 ft., 3 (MVZ); vicinity of Alamos, in 
range 15004500 ft., 8 (6 US, 2 MVZ). 

Reithrodontomys fuluescens nelsoni Howell 

IZeithrodontomys fulvescens nelsoizi I-Iowell, 1914: 53. 

TYPE.-Adult female, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. No. 
g; MCxico, Colima, Colima, elevation about 1300 feet; collected 9 March 
1892 by E. W. Nelson; original No. 2050. 

D1s~~1nu~1o~.-Coasta1 valleys and adjoining lower slopes of the moun- 
tains of southern Nayarit, extreme western Jalisco, Colima, and probably 
southwestern Michoacin. Known range from the vicinity of Santa Isabel 
(intergrading area), 3800 feet, Nayarit, south at least to the vicinity of Colima, 
1700 feet, Colima. 

H~nrT~~ . -Trop ica l  situations. Specimens from La Resolana were obtained 
in and adjoining a weed-covered, fallow cornfield in the midst of a tropical 
lorest; the vegetation therc was a mixture of broad-leafed deciduous and 
evergreen trees. 

COMPARI~ON~.-Compared with griseoflavz~s (specimens ol nelsoni from La 
Resolana; examples of griseoflauus from Ameca): Smaller (see measurements). 
Tail actually but not relatively shorter. Rufescent hues of pelage more 
intense; upper parts Oran~e-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 rutescent, Pinkish 
Cinnamon or Vinaceous-Cinnamon on the average (compared with Light 
Pinkish Cinnamon in griseoJlauus). 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 griseoflauus); incisive foramina 
relatively longer on the average. 

Compared with tenuis (specimens ol 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 griseoflauus; the buffy 
hues of the upper parts and underparts more rufescent. Cranium smaller 
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on the avcrage, but the incisive forainina relatively longer and narrower; 
a post.palata1 projection present (irldistinct or absent in tenuis). 

Cornpared with toltec~is (specimens of nelsor~i from La Kesolana; examples 
o l  tolteczls lroni Uruapan, Michoac5n): Much s~r~al ler ;  tail actually and rel- 
atively shorter. Much less black over entire upper parts and sides; dorsal 
stripe narrower antl less blackish. Grountl color similar, perhaps nearer 
Orange-Cinnatnoll r;~tlier than Cinnanlon as in tolleczls. Cranium much 
stnaller in all din~eiisions (see measui-cnlents). 

l<t;.~nnrts.-Tlle sniall body alld skull, orange-cinnamo~l pelage coloration, 
antl long i ncisivc forall~ina tlisti~iguish nelson i Sronl atljoining races of K. 
/ , L L / ~ ~ ~ . T C ~ I ~ S .  I n  coloratiol~ ,~elso.r~i rcsen~bles tropicalis wllich lives on the 
coastal plain oC eastern I\ilkxico. Both are Sorlrls ol' coastal lowlallds xvhere 
the vegetation anti cli~rlatc are tropical. T h e  similar characters o l  the 2 races 
appcar to be parallel responses to like cnviromcnts. N. f .  s~elsoni apparently 
occurs only 011 the coastal tropical slopes oS the Sierra Madre. Toward the 
interior i t  gives way to gl-isrofltr-o~ls; lor ftrrther discussion on this point see 
the ;lccounts of g7.iseo/lti1~1rs. The  northern ant1 sou~hcrn limits of the range 
o l  ,~relsoni arc yet to be determined. 

SI>E~:IMENS ESAM~NEI) . -F~~LY-~WO 1'1-0111 the following localities i11 Rllkxico: 
3 111i. W Coliina, Ka~lcho clel Ralc611, 1700 ft., G (US). Jalisco: 2 mi. N La 
Rcsolana, 1200 St., 38; San SebastiAn, 8 (US). 

lieitll1.odo?1ton7 ys fzlluescens rnzrstelinzrs Howell 

l ie i / l~rorlo~~tonay.s  \r~l-orsc.r,rls ~ r ~ ~ ~ s t r l i i s u s  I-lowell, 1'314: 54; Davis, 1944: 392; IIoopcr, 1947: 40. 
Rei lhrodonlor~~ys  / I L I % I C J C C I I S  ~ ~ I Z I L ~ S ,  l I a l l  a n d  Villa, 1 9 4 9 ~ :  457 (parl); 1950: 102 (part). 

- .  L u11e.-htlult l'cill;lle, skin and skull; U.S. Nat. hlus. liiol. Surv. Coll. No. 
71549; Allkxico, Oaxaca, Llano Grantle, clevatiol~ 300 Scet; collected 18 Fel)- 
ruary 1895 by E. W. Nelson ant1 E. 4. Goldman; original No. 7483. 

I ) r s~r~~~urr~ lo~ . -P i~c i l i c  coilstill slopes oS the Sierra Matlre del Sur in south- 
western Oaxaca a n d  south err^ Guerrero and the slopes boundirlg the Balsas 
Basin in Michoaclitl, Morclos, Puebla, and Gucrrero. Known range from 
Llano Grzrntle, Oaxaca, ~~or thwes t  to Chilpanciligo, Guerrero, thence north 
to Tepoztlin antl I'autepec, Morclos. f\ltituditial range from 300 feet at 
Llano Grande to 6000 Seet at Tepoztlin. 

I - IAUITAT. -S~~CC~I~~I IS  were collected in situations as follows: Along rock 
fences and in Sallow cornfields (the tall weeds irl the fields fonrled a canopy 
about 6 lect abovc ground but left rnuch open space near ground level); in 
brush ;it the base of a cliff (TepoztlAn). 0 1 1  grassy rolling hills; in a dry 
barrarlca sl~nrsely covered with short grass and with a few shrubs and cypress 
trees (vicinity of Chill~ancingo). 

C 0 ~ ~ ~ l i l S ~ ~ S . - C ~ l l l ~ ~ a r e ~ ~  with heluollis (specirriens of nlusteli?zus froin 
a Chilpancingo; topotypes of I~el-i~olus): Sinlilar in size and tail length. Colora- 



tion oi' upper parts   HI^ untlerparts darker and richer (rufescent) in 1171rste- 
li77us. Sides, rump, and cheeks Pinkish Cinnamon to Orange-Cinnamon; 
Sorehead, nape, and back a mixture of black and Piiikisll Cinna~rion, the 
black predominant in fresh pelages ant1 forming a broad dorsal stripe (less 
black on upper parts in hel-i~ol~rs). Underparts Pinkish Cinnanion, coinparetl 
with Pale I'inkish Buff in hel-i~olzrs. Brain case relatively larger, Irontals nar- 
rower intcrorbitally, ancl molar teeth smaller. 

Conlpared with nelsoi~i (speci~nens of rt711stelirizrs Iron1 Chilpancingo; 
speci~rlens of 7telso11i lronl Ida Rcsolana, Jalisco): Siniilar in body size; tail 
longer (averages 14 1 per ccn t of head and body, comparecl with 124 per ccn t 
in nelso71,i). Color;~tion similar in tone but that ol 1rzustell~71rs less intensely 
orange dorsally ancl ventrally than that of nelsoni. Craniu~n larger (well 
scen in length o l  skull and breadth o l  brain casc); rostruin relatively longer 
(averages !)I per cent arid 88 per cent o l  brain case depth respectively in 
11zzrsteli77~1rs and nelsoni); palate relatively longer; incisive foran~ina relatively 
shorter (the averages respectively 52 and 54 per cent of brain case depth); 
auditory bullae rclatively smaller. Posterior border of palate convex and 
lrsually prolongetl nicdially into a spine (as in 1zelso77i). 

I<FMARKS.-Information concerning variation in R. fzrl-i~rsrens in the Rio 
IZalsas Basin and adjo~ning areas is scanty and thus the variations cannot be 
tonipletely understootl until Inany more localities alc sampled. Like solrle 
otlicr I-egions in Latin America it is topographically and cliniatically d'  verse. 
nistinctly different enviroments, sniall or large in extent, lie in juxtaposition 
and interlace in many areas. I n  such regions many adequate samples are 
llccessary lor a satisfactory applaisal of geographic variation. Few arc here 
available. 

Color, size, and solne cranial proportions seemingly not entirely a furic- 
tion o l  skull size apparently are tlistributed indeperltlently in the region. 
Palest tones obtain in the specinlcns from so~~theastern P l~e l~ l a  and northern 
Oaxaca (Tepanco, Tchuacin, arid Teotitlin). I n  those the upper parts are 
distinctly bufiy, thc shoultlers and nape grayish buff, the midback scarcely 
darker than the sides, and the underparts pale buK. Deeper tones are 011- 
served in specilriens from areas to the west-the Balsas Basin (Tepoztlin, 
Tetecala, and Teloloapan ancl Tacimbaro), the central highlands of Oaxaca 
(Oaxaca City ancl Sola de la Vega), ancl the backbone of the Sierra Rlladre 
ciel Sur (C1lilpancingo)-c~ilrninating in rich orange-buffy upper parts (in- 
cluding shoulders), blackish lniclback arid rulescent underparts, as seen in 
specimens lro~li La Resolana, Jalisco, and Colima, Colima. Between the 2 
extremes-Teotitlin ant1 La Rcsolana-various internlediate stages are repre- 
sentecl. The  specinlens frorn Oaxaca City are near the midpoint in characters 
of coloration. Those l r o ~ n  TepoztlAn, Tetecala, Teloloapan, and Tacinlbaro 
have more red and 1,lack on the upper parts, thus i'alling 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. 
T h e  samples from the Pacific lo~vlands (La Resolana and Colima), the fringe 
oE the Balsas Basin (Tacimbaro, Teloloapan, Tetecala, Tepoztlin) and the 
eastern interior (Tepanco, Tehuacin, and Teotitlin) 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 min. and the skull length over 22.0 mm. on the 
average; the molars are comparatively large. The  sample lrom 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 speciinens 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 fro111 Teloloapan and to a lesser degree in examples from 
Tacimbaro, Tepoztlin, and Tehuacin. The  frontals are relatively narrower 
in the Chilpancingo sample and narrowest and dorsally most convex in the 
samples from Teotitlin and Resolana. The  specimens from Resolana have 
relatively broad rostra and long iiicisive 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 speciinens from Teotitlin. T h e  
Balsas Basin rrlaterial is intermediate in these features. In the series from 
Chilpancingo the brain case is relatively larger than in any other sample 
lrom 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 forin in the eastern interior (Teotitlin, Tehuacin, and 
Tepanco) characterized by pale coloration, small size, and narrow rostrum 
and frontals. I t  is formally recognized under the name infernatis. Another 
Eorm occupies the Oaxacan highlands. I t  is larger and darker; i t  has a long 
tail, broad flat frontals, and a long broad rostrum; it is unique in size of 
the molar teeth. I t  is known by the name I~elvolus. A still more intensely 
pigmented form, small in size oi body and skull and with a short broad 
rostrum, comparatively convex frontals, short palate, and long incisive 
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iorainina, occupies that part of the Pacific lowlands which is to the west 
and north of the Balsas Basin. I t  is R. f. nelsoni. On the Pacific slopes 01 
Guerrero there is another form that probably resembles nelsoni more than 
is indicated by the samples from Chilpancingo. As now known it is charac- 
terizcd by orange-buffy pelage tones, a pronounced blackish dorsal stripe, 
inoderate size, relatively broad brain case, moderately broad frontals, and 
long broad rostrum. The  name nzustelinus 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 sinall in body and skull, to be moderately ruFescent in pelage 
coloration, and to have broad lrontals 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 ol mz~stelinus. They are employed in 
the diagnosis of that race simply because they constitute the only large 
sample from the area where the characters of nzustelznus 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 ~ x ~ ~ ~ ~ ~ ~ . - S i x t y - l o u r  from the following localities in Mirxico: 
Guerrero: Acapulco, near sea level, 1 (US); vicinity of Chilpancingo, 4300- 
4500 Ct., 33 (8 CM, 4 MVZ, 5 Tex); Cuapongo, 1 (MVZ); Teloloapan, 5400 
It., 4. Michoacin: 1%-6 mi. S Taczimbaro, 4000-5700 ft., 19 (MVZ). Morelos: 
Cuernavaca, 5000 It., 2 (1 NM, 1 US); 1 mi. W Tepo~t l in ,  6000 ft., 6; Tete- 
cala, 4000 ft., 1 (CM); Yautepec, 4000 kt., 1 (US). Oaxaca: Llano Grande, 
300 ft.?, 2 (US). 

Reitlzrodontonzys luluescens infernatis Hooper 

Ochetodon mexicaizus, Coues, 1877: 128 (part); Alston, 1879: I51 (palt). 
Reithrodontomys nzexicaizus, Allen, 1894: 319; 1895~ :  135. 
Reitkrodontonays julvesce?ls dificilts, Howell, 1914: 51 (part). 
Reithrodontomys fulvescens helvolus, Hooper, 1947: 49. 
IZeithrodontomys fulvescens znfernatis Hooper, 1950b: 167. 

'T~r?r;.-Young adult malc, skin and skull; Univ. Mich. Mus. Zool. No. 
91470; Mexico, Oaxaca, Teotitlin, 3100 leet elevation; collected 26 Febru- 
ary 1947 by Helmuth 0 .  Wagner; original No. 2728. 

D I S T R I U U T ~ O N . - E X ~ ~ ~ ~ ~ ~  southeastern Puebla and northern Oaxaca. 
Known range confined to the areas drained by the Salado and Quiotepec 
rivers, from the vicinity of Teotitlin, 3100 Eeet, Oaxaca, north to Tepanco, 
5700 feet, Puebla. 

HABITAT.-Mesquite-cactus desert. Specimens were obtained in situations 
as follows: In  the grassy border of a cornfield in mesquite desert (Tepanco). 



Along lelice rows bordering cultivatetl areas; the terrain around the culti- 
vated areas is arid, the ground sandy and rocky, sparsely covered with cactus, 
mesquite and other xerophytic plants (Tehuacrin). Among short grass, 
shrubs, and cactus (l'eotitlin). 

COMPARISONS.-Comparetl with I - I ~ ~ ~ J O ~ Z L S  (tol~otypes of infer~~at is ;  topo- 
types of hel-uolzrs): Srnaller (see measurements). Pelage paler dorsally (dis- 
tinctly a warmer, more rufescent tone of buff in heluollis and a greater ad- 
inixturc o l  black on heat1 and back). Interorbital diameter less (respectively 
37 and 40 per cent ol tlepth o l  craniuin); rostruni relatively narrower and 
111o1ar teeth narrower and shorter on the average. 

Conlparetl with mlisteli71nis (topotypes ol' infer17atis; specinlens of n71~ste- 
linzrs from Chilpancingo): Smaller (see measure~nents). 'I'he contrast in col- 
oration obtaining between infernatis and 17~eluolus is eml>hasized as regards 
infe.l-7zatis and 1171,lsteli1z1rs; the latter is decidedly rulescent dorsally and ven- 
trally ant1 has a distinct dorsal stripe and rulescent shoulders. Cranium 
snlaller in i17,fer?zatis, with relatively srnaller rostra1 and interorbital tlia~ne- 
tci-s and srnaller nlolar teeth. 

Compared with dificilis (topotypes of i~zfe~71trtis; topotypes of diflicilis): 
Similar in size. Contrasting greatly in coloration; upper parts buffy (Cinna- 
mon-Buff) instead of rich reddish brown (Orange-Cinnanion heavily inter- 
mixed with black in dificilis); ears and upper surlace o l  tail paler (I-Iair 
Brown rather than Fuscous or Fuscous-Black). Underparts sinlilarly less 
pigmented (Pale Pinkish-Buff rather than Orange-Cinnamon). Brain case 
distinctly smaller, particularly in length and depth; lrontal bones narrower 
interorbitally. 

Compared with toltecus (topotypes of infrrnatis; specin~ens of toltecus 
from Distrito Federal): Snlaller (see measurements). Less black on upper 
parts: color of head, nape, and foreback scarccly different l r o ~ n  that of re- 
nlaiildcr of back (head, nape, and loreback dark gray in toltecus); underparts 
slightly more rulescent in toltei-11s. Cranium much snialler in all dinlen- 
sions; length o l  rostrum, incisivc foramina, and rnol;tr row each relatively 
less in infej-nat is. 

RI~MARKS.-AS now known the r~lnge ol i~l/e?~zntzs is restricted to the in- 
terior basin drained by several stlca~ns which join to l o r ~ n  the Rio Tuxtepec 
and Rio Santo Do~riingo and, larthei eastward, the Rio IJapaloapan (Map 5). 
Lying in the rain shadow of moisture-laden wintls lrorri the Gulf o l  Mexico, 
the basin is exceedingly dry and warm. T h e  desert-like aspect of its flora 
and fauna stands in  strong contrast to that o l  the biota found in rain and 
cloud forests a lew miles away on the eastern side o l  nlountains. Anlong 
the species o l  R. fz~luescens the pale coloration o l  z77f~lnnt1~ is equaled or ex- 
ceeded only in canus and fztlvesce~~s. 

The  specimens fro111 Tehuacin and Tepanco aver;tge sliglltly l age r  than 
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those from Teotitl&n; otherwise those samples match closely. For discussioii 
of intergradation with races to the west see the accounts 01 nzzlstelznus. 

SPECIMENS ExAMl~~~.-Eighteen from the lollowillg localities in Mkxico: 
Oaxaca: Teotitlsn, 3100 It., 8. Puebla: Tehuacin, 5400 ft., 5 (1 US); Tepanco, 
6000 ft., 5. 

Re~tlzrodontonzys fuluesce7zs Ireloolur Melrialrl 

l iei l l~rodoi~tomys griseo/lauus heluolus Merriam, 1901: 554. 
I(eit1zrodontomys fuluescens helvolus Howcll, 1914: 52; Hoopcr, 1947: 49. 

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

~ s s ~ 1 ~ s 1 ~ u ~ l o ~ . - S i e r r a  Madre del Sur in Oaxaca and probably in eastern 
Guerrero. Known range lrom the vicinity of Oaxaca City south to Sola de la 
Vega and east to Nejapa. Vertical range from 1900 feet at Nejapa to 5000 
leet at  Oaxaca City. 

H ~ n s ~ ~ ~ . - S e m i a r i d  lands sparsely covered with nlesquitc, thorny shrubs, 
brush, scrub oak, and juniper. Specimens were obtained in situations as 
follows: 111 sparse grass under scattered oaks and junipers on a dry slope 
(Sola de la Vega). I n  short grass and brush on sandy soil (Nejapa). 

C O M ~ ~ A R I S O N S . - C O ~ ~ ~ ~ ~ ~  with toltecus (topotypes of heluolus; specilnens 
of to l tec~~s  from Distrito Federal): Similar in body size and tail length. Upper 
parts of heluolzls 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. Untler- 
parts slightly less rufescent than in toltecus. Cranium smaller (see measure- 
ments); lrontal bones actually and relatively broadel- (averaging 40 per cent 
of depth of cranium cornpared with 37 per cent in toltecus); incisive fora- 
iriiila relatively much shorter (respectively 53 antl 57 per cent of depth o l  
craiiiurn); molars actually antl relatively smaller; postpalatal spine less 
clistinct. 

For other colnparisons see accounts of nzz~stelin~ls, infel-nutis, and amoenus. 
KEMARICS.-T~~ large body, long tail, broad frontals, and large molar teeth 

are the principal tlistinguishing characters of kel-i~olz~s. An inhabitant ol 
the central highlands or Oaxaca, it probably occurs chiefly within the alti- 
tudinal range 3000-6000 Pect and at lesser elevations iiitergrades with low- 
land lornis. Two specimens frorn Nejapa, 1900 feet, are slightly slnaller and 
more rul'esce~lt than topotypes of Izel-i,~olu,s, in which features they approach 
anzoenus. Their broad frontals, long palates, and large molar teeth, how- 
ever, require that they be referred to heluolus. A juvenile, skin without 
skull, lroin Nochixtllill is identified with hel-i~ol~is on geographic grounds 
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only. Other remarks pertaining to heluolus are to be found in the accounts 
of mustelinus. 

SPECIMENS E X A M I N E D . - T W ~ ~ ~ ~ - ~ ~ ~ ~  from the following localities in Mkx- 
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 It., 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 it., 1 (US). 

Reithrodontomys fuluescens amoenus Elliot 

Rlaithrodontomys amoenus Elliot, 1905: 234. 
Reitltrodoi~tomys amoenus, Howell, 1914: 55. 

Typ~.-Adult female, skin and skull; Chicago Nat. Hist. Mus. No. 14064; 
blkxico, Oaxaca, Reforma, about 500 feet elevation: collected 6 April 1904 
by Edinund Heller; original No. 3823. 

D ~ s ~ n r s u ~ ~ o ~ . - K n o w n  o11ly from the type locality but probably ranging 
to the west and east on the Pacific coastal lowlands of Oaxaca and of south- 
western Chiapas. 

H ~ s ~ ~ ~ ~ . - P r e s u n l a b l y  grass and brush in tropical deciduous forest. No 
inlormation on habitat is available. 

C o ~ ~ ~ ~ I s o ~ s . - C o m p a r e d  with heluolus (topotypes of arnoenus; topotypes 
of heluolus): 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 heluolus. Underparts 
and remainder ol pelage similar in the 2 forms. Cranium much smaller in 
all diinensions (see measurements). Relathe to depth of cranium, rostrum 
broader, incisive loramina longer, and lnesopterygoid fossa broader than in 
I/ eluolz~s. 

Compared with rn~istelznus (topotypes of nmoenus; specilnens of muste- 
linus from Chilpancingo, Guerrero); Body size and tail length less in 
an7oenzis (see measurements). Upper parts brighter (with less intermixture 
of black) and underparts paler (Pale Pinkish Buff). Coloration otherwise 
similar to that ol rrzustelinus. Smaller in all cranial dimensions but rostrum 
and lnesopterygoid fossa relatively broader, incisive foramina relatively 
longer, and palate relatively shorler. The  2 skulls of an7oenus at hand lack 
a postpalatal spine. 

R ~ ~ ~ ~ ~ s . - C l e a r l y  examples of R. ful-uescens, the 2 known specimens from 
Reforma, including the type of arnoenzu, appear to represent a distinct geo- 
graphic race that inhabits the lowlands of southeastern Oaxaca and perhaps 
of southwestern Chiapas. Anzoenus apparently is well differentiated from 
chinpensis, of the interior valleys and mountains of Chiapas, but no more 
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than other coastal races of R. fzlluescens are distinct from near-by in- 
land subspecies (nelsoni versus griseoflavus and te~zuis  versus canus, for ex- 
ample). In  its morphological characters and geographic position it relates 
to chiapensis as nelsoni pertains to griseoflarrus. Compared to their inland 
neighbors, each of those coastal races, amoenzls 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 
chinpensis 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 nmoenus. 

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 
clziapensis and arnoenus. All are reierred to chiapensis, but larger samples 
obtained later may indicate that the name amoenus better applies to the 
pop~~lations of the foothills south of the Rio de Chiapa Valley. 

Insofar as known, R. ful-r~escens does not occur on the Pacific slopes of 
Guatemala and soutlleastern Chiapas. The  specimens recorded from Ha- 
cienda California, near Oc6s, Guatemala (Goodwin, 1934: 35) under the 
narne R. f .  chiapensis are examples of Oryzornys. 

SPECIR~ENS EXAMINED.-Mexico, Oaxaca, Reforma, 500 ft., 2 (CM). 

Reithrodontomys fuluescens chiapensis Howell 

Reill~rodonlomys fuluescens chialensis Howell, 1914: 53; Goodwin, 1934: 35; 1942: 158; 
Hooper, 1947: 49. 

TYPE.-Adult male, skin and skull; U.S. Nat. Mus. Biol. Surv. Coll. No. 
132865; MCxico, Chiapas, Canjob, elevation about 5000 feet; collected 2 May 
1904 by E. W. Nelson and E. A. Goldman; original No. 1G741. 

D ~ s r n ~ n u ~ ~ o ~ . - A r i d  interior valleys and slopes ol Chiapas, Guatemala, 
El Salvador, and I-Ionduras. ILnown range from the vicinity of Cintalapa 
and Bochil, Chiapas, southeast to Volckn 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 Coinitin. 

I-IABITAT.-A~~~ situations-in cactus and thorny shrub desert, dry oak 
lorests, and savanna. Specimens were obtained in places as follows: In  grass 
and oak brush near a cornfield (Bochil). I n  a thicket in an abandoned corn- 
field (Chanquejelve). On dry, heavily-gra7ed grassland dotted with scrub 
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oak, pines, and s~nall  thickets (near Sa1ain;i). In  broo~n setlgc anlong scrub 
oak, thorny vines ;~n t l  slirul)~, and arborescent cacti (Lago Atescatenipa). 
In  a rock fence; in stands of dry grass among acacia, cactus, and other xero- 
phytic plants (near Sacapulas). 111 high grass in an overgrown cornfieltl; on 
a dry slope dotted with brush (Villa Flores). 

Co~~n1~1so~s.-Com~3;1red with a~~zoenzrs (topotypes of cl~iapensis; topo- 
types of cl,rloe71zis): On the average larger and darker tlorsally. Cranium 
averages larger, with larger ~nolar  teeth and auditory bullae, longer rostrllm, 
larger brain case, and relatively shorter incisive foramina. 

Comparcd with h e l ~ ~ o l ~ i s  (topotypes of: cl~icrpe71.ris; topotypes oC hcl-oo11r.s): 
Snlaller (see ~rleasurenlcnts). Apparently ii1disti11guis11able in coloration. 
Cranimn shallower (its depth averages 8.2 nlnl., comp;iretl with 8.6 mm. in 
helnol~ls); frontals narrower interorbitally; illcisive foramina shorter and 
relatively broader; molar teeth smaller; mesol~terygoid Iossa relatively 
broader. 

RIIMARI<S.-111 specime~ls frorn Sa1ailli-i and Lake Atescatc~npa, Gt~ateniala, 
ant1 from localities in El S:ilvador and Honduras, the tail is actually ant1 rel- 
atively longer than it is in inaterial lro~rl Sacapulas, Guatemala, and lrom 
localities in Chiapas. In aclclition the specimens from the Central Anlerican 
localities are paler on the average than those frorn Chiapas. I n  2 individuals 
l'rom El Salvatlor, one from Volclin San kliguel and the other Iron1 Cerro 
c ,  ;,~c,rg~tatique, . . the rostrum is relatively broader than in nlost other speci- 
nrens oE 11. /~~l-oe.scens. Whether any of those items arc characteristics of the 
popi~littions that the sa~nplcs represent cannot be clearly estimated from 
the rnaterial at hantl. Apparent color differences, as between the Ccntral 
American and the Mexican specimens, cannot be trusted I~ccause lrlost of the 
speciinens are molting and many are young. 

Examples Iron1 Cintalapa on the average are smaller, less blackish dor- 
sally, and slightly more pignlentetl ventrally than those i'roin Canjob and 
other localities to the south. Two of the 3 skulls approach topotypes of 
crn70enzrs in size of bullae, brain case, and rostrum; in these same features 
the third resenlbles spcci~nens Erorn Canjob and from localities in Guatemala. 
When the range of individual variation of anzoen~~s is betttei- known, that 
range may well include the Cintalapan populations. 

SPIICIMENS ~ x ~ ~ ~ ~ ~ ~ ) . - T h i r t y - l l i n e  from localities ;IS follows: Guatemala. 
Raja Verapaz: 6 mi. NNE Sala~r~i-i, 5500 ft., 2 (US). El QuichC: 4% mi. W 
Sacapulas, 4300 ft., 5 (US). Huehuetenango: Chanquejelve, 5000 ft., 5 (AM); 
Jutiapa: Lago Atescatempa, 2500 It., 1 (US). El ~alvador .  San R/liguel: Cerro 
Cacaguatique, 3500 It., 1 (MVZ); Volcjn San Nliguel, 4300 It., 2 (MVZ). I-Ion- 
duras. Francisco Morazkn: La Flor Archaga, 4500-5000 It., 1. Mexico. 
Chiapas: near Bochil, 4300 ft., 2; Canjob, 5000 It., 4 (US); Cintalapa, 1800 
St., '7; vicinity of Cornitin, 5700 ft., 2 (1 US); Jaltenango, 2300 It., I ;  Ocozoco- 
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autla, 2300 it., 1;  San Bartolomi., 2600 It., 1 (US); San Vicente, 4000 ft. ?, 
1 (US); Villa Flores, 2000 ft., 3. 

Rei throdon tomys  hirsulus  

(Maps 6,  12; Pls. 11, 111; Fig. 16) 

Rezthrodontomys hzrsutzis is a monotypic species. As now known it  occurs 
only in a small segment o l  west-central Mkxico in the states o l  Jalisco and 
Nayarit. I t  is a distinctive species ol the genus; externally and cranially it 
largely bridgcs the morphological gap between Ret t l r~  odontos~zys and Ape) o- 
don. Some o l  its characters arc shared only with specles of Aporodon, espe- 
cially li. q?acllzs. Othcr characters are seen also 111 [lrluescenj of the sub- - 
genus Reithrodonton~ys.  Ilin-szitzrs is here treated as a specialized member 
o l  the latter subgcnus. Its nearest extant relative appears to be R. fulvesce17s. 
The 2 species comprise thc fzrl-oesce7rs group. 

COMPARISONS.-K. I~irsz~tus  is approximately as largc as R. nzexica17zrs 
clzerriei or R. surnicllrnsti 1z~teolz1,s (see measurements). I n  coloration it  re- 
sembles pale raccs oE R. [ziluescens and 12. gracilis. T h e  peculiar "streaketl" 
appearance o l  the upper parts that is so characteristic o l  those species is 
accentcd even more in lti~szctzrs. The rrlonocolor or Caintly bicolor tail and 
slightly dusky hind leet arc essentially niatched in species o l  Aporodon and 
are seen in  some specirrlcns ol sun.rich7-asti arid chrysopsis. T h e  coarse scala- 
tion of the tail is also observed in fzrluescens. I11 gcneral, the shape and pro- 
portions o l  the skull are those oE an enlarged [zrl-oescens, although there are 
leatures that arc peculiar to hi?-s~it~ls and there arc otlier clctails that call to 
mind skulls o l  nzexicnnzis or gracilis. I t  is distinguishable froin all species oC 
the genus except /1i1-i~escens in characters o l  Ril,. I n  that tooth there arc 2 
long enaincl lolds, the inajor and the first prinlary. They are about equal in 
Icngth. Neither the niajor Cold nor the second primary fold, if present, fornis 
an internal [old which with wcar is isolated as an enamel island. M, oi 
hirszilzis is essentially identical with that of /~lloesce~?s and unlike that o l  any 
other species o l  the genus (Figs. 5, 24). Mqikewise is siniilar in those 2 species 
(Figs. 4, 21); however, slight mesolophs sonletimes occur in hirsutus. Insofar 
as is known n~csolophs are always lacking in N13i11 f~il.i~escens, although thcy 
may be prcsent in MI-Gn f z~luesce~~s  as wcll as in hirszrtlis (Fig. 16). T h e  
large size, monocolor tail, faintly dusky hind fcet, narrow zygomatic plate, 
and small auditory bullae distinguish hi?-s~rtzrs from Jtrluescens. R. fuluescens 
is the only species known to occur in the sanie habitat with Izil-sz~tus. I t .  ~t7ega- 
lotis and R. sunzichrnsti also are lound within the geographic range o l  
hil-sz~tzrs but not in its habitat. The  following characters o l  hirsutzis will dis- 
tinguish it  from nzegnlotis: large size, long inonocolor and essentially bare 
tail, dusky hind feet, narrow zygomatic plate, small auditory bullae, and 
mesolophs in MI-? Cl~aracteristics ol are a l~so l~~te ly  diagnostic (see ac- 
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counts of the subgenus Reithrodontornys). R. sn~rzich7-asti is much more in- 
tensely pigmented dorsally and ventrally than is Izirsutzis. I t  is further distinct 
from that species in breadth of zygomatic plate, length of rostrum, size ol 
auditory bullae, and in characters of the molar teeth. The  pattern in M$ of 
sunzichrasti is like that of nzegulotis and all other species of the subgenus 
Reithrodontonzys save hinsutus and fulvescens. 

R E L A T I O N S H I I ~ S . - T ~ ~ ~ ~  is some question about the systematic position and 
affinities of hirsutus. I t  exhibits diagnostic characters of both subgenera. 
Morphologically it appears to lie near the midpoint between Aporodon and 
Reithrodontomys. In  size of zygornatic plate, pterygoid fossae, auditory bul- 
lae, brain case, and in a characteristic of the tail, hirsutus resembles gracilis 
and mexicnnus 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, hirszltus should be relerred to Aporodon. I doubt that it be- 
longs in Aporodon. Its assignment there probably would express unnatural 
relationships. The  other morphological characteristics of hirsutu,s and the 
few facts known of the ecology of that species suggest that i t  is most closely 
related to ful-uescens. I t  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 hirszctus and species ol 
Aporodon are not as indicative of close relationships as the nature ol those 
resemblances might first suggest. They seem to be parallel specializatioiis in 
the 2 phyletic lines ol the genus. In  both Aporodon and Reithrodontonzys, 
excluding hirsutus for the moment, apparently there is an evolutioilary 
trend toward reduction in size of the zygomatic plate, zygomatic notch, and 
pterygoid lossae, and toward increase in size of body and skull (particularly 
the brain case), and in length of tail. 1 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 nzegulotis or as tenuirostris bears to nzexicclnzis. Accord- 
ingly, hirsutus and fuluescens are here assembled as the fuluescens species 
group which, it is inferred, represents a separate ofishoot from the Reithl-o- 
dontomys phyletic line. 

Reithrodontornys hirsutus 

Reithrodontomys hirsulzis Merria~n, 1901: 553;  Howell, 1914: 66. 
Reithrodontomys levipes Merriam, 1901: 554; Howell, 1914: 64. MCxico, Jalisco, San Sebaaliin. 

TYPE.-Adult male, skin and skull: U. S. Nat. Mus. 13iol. Surv. Coll. No. 
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82200; Mexico, Jalisco, Ameca, 4000 feet elevation; collected 15 February 
1897 by E. W. Nelson and E. A. Goldman; original No. 10537. 

D~s . r~~~nu~ro~ . -Modera t e  elevations in the mountains of western Jalisco 
and southern Nayarit. Known range from Santa Isabel, Nayarit, south to the 

, 
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MAI' 6. Distribi~liorl of Reithrodontoinys hirsutus, as determined from specimens exam- 
ined. 

Sierra de San Sebastiia and east to Ameca, Jalisco. Altitudinal range from 
3000 feet near San Jose del Conde to 4000 feet at  Ameca. 

HABITAT.-Well-drained situations on steep, rocky hillsides and cut-banks 
with sparse, brushy, and mostly deciduous ground cover. T h e  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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tllorny trees (San .Josh tlel Conde). One specirrlcn on a fallen tree and another 
at the loot o l  a banana tree, both bordering a sinall strealrl at  the base o l  a 
dry ctr t-bank (Ixtlin). Anlong sparse grass, brush, and small trees (some thorny 
anti dccitluous), on the slopes of a dry barranca (A~neca). 11. f~ i l~~escens  occurs 
in the same areas with 12. hi~.szitus, and specimens o l  each species may bc 
collectetl a lew leet apart in a trap line. K. fuluesce7~s apparently prelers 
~noderately dense cover close to the ground, such as is provided by grass 3 
to 4 feet high ant1 by low-growing shrubs, while l~il-slct~rs is found in open 
situations, as ~lntler I~rnsh with little or no innnetliate ground cover. 

Cn~rc~cl . r :~s .-Si~e:  Large (see n~easui-c111ents). Tail  length usually over 
100 Irrrn., about one-third greater than head and body length. 

Color: Iiresh adult pelage (May) from Santa Isabel: tipper parts Cinna- 
mon or Clay Color stre:tked with black, the black hairs lew and rather evenly 
distributecl over entire tlorsu~il ant1 sitles I ~ u t  absent in a lateral line extending 
Srom the base oS the vibrissae posteriad across cheeks and lower sides to the 
base o l  the tail. Circunlorbital area salrlc color as loreheatl and back. LJnder- 
parts and undersides of hind legs varying fro~rl Pinkish Cinnaulon or Light 
Pinkish Cinnainon to Cin~~amon-Buff or I'inkish Buff. Iintler surface of 
forelcgs Pale Pinkish HUH. Hairs of throat Pale I'inkish Buif th ro~~gl ior~ t ,  
elsewhere on botly Blackish Plunll)eor~s basally. I'ir~nae Chaetura Drab, 
sprinkled externally with blackish hairs and inlei-nally with Cinnan~on and 
black hairs. Tai l  Fuscous tlorsally, scarcely or not at all paler below; its scala- 
tion coarse as in l~cl-r~escen.r (~rnlike the fine annulations seen in Afiol-odon,), 
scarcely obsc~tretl by tlie few short whitish hairs. Forefeet whitish or I'inkish 
1Suif. Ailklcs Fuscous or Fuscous-Black bordered laterally and inedially by 
a narrow 11aud o f  P i ~ ~ k i s h  Buff. Upper surface o l  hind loot with a wedge- 
shaped area oC Fl~scous rirrlnled with Pinkish Rltff extending ahnost or en- 
tirely to the toes; toes and remainder o l  upper surlace whitish or Pinkish 
I%uff. Fresh subadult pelage (April) from Ameca: Sin~ilar to atlult pelage but 
paler dorsally (Ciri~ra~~ion-Ruff to I'inkish BUR) and ventrally (Pinliisll Ruff 
to Pale Pinkish Buff). 

Sliull: Brain case large (see ~r~easurements). Rostrun~ broad (4.1-4.G mm.) 
and inoderately long. Zygo~riata broad, the spread lroin the skull slightly 
less anteriorly th2111 posteriorly. Interorbital area narrow (its least diameter 
about 0.5-1.5 mm. less than tlie rostra1 breadth). Supraor1,ital border shelf- 
like ancl somctiir~es headed, particularly in old individuals. Zygonlatic plate 
narrow, slightly broader than the n~esopterygoicl lossa. Zygorrlatic notch 
shallow, as in R. ,s~in~,ic. l~~nsti  and often in I{. fulvescens. Sphenopalatine 
vacuities narrow slits. Auditory bullae s~ l~a l l ,  about the same size as in R. ful- 
uescens, thus relatively iiluch sinaller in Izirswttis. Molar teeth comparatively 
small, about the same absolute size as in the large-sized races of R. fziluescens; 
thus relatively s ~ ~ ~ a l l e r  in hirsutus. Mesolophs in NI1-' usually extetlding to 
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the labial margin o l  the tooth and lused with mesostyles; inesoloph preseilt 
or absent in M< Prinlary lolds of MI-' usually divided into labial and lingual 
(internal) segments. Ectostylids present. No rnesolophids. 

REMARKS.-I can find no characters which will permit the recognition of 
le-oipes. T h e  3 specimens from Sail Sebastiin, the type locality of that nominal 
forrn, are smaller than most of the other examples at hand, but they are also 
younger than most o l  those examples. While not falling definitely within the 
known size range of the series froin Ameca, the San SebastiAn specimens do 
fit within the large series lrom Santa Isabel, a series which is not significantly 
different Iron1 the Amecan sample. I t  is clear that l ~ i ~ s u t z t s  and levipes are 
one and the same spccies and on the basis o l  present samples the populations 
from the vicinity of San Sebastiin cannot justifiably be treated as subspe- 
cifically different. 

Howell's evidence o l  hybritlization o l  hirsutus and fzlluescens has been re- 
viewed in  light of the more complete data on variation now available. H e  
thought that mesostyles and nlesolophs occur in hi~-szitzts l ~ u t  not in fuluescens; 
therefore he interpreted (1914: 65) the presence o l  lnesostyles and mesolophs 
in 3 specimens of fuluescens from San Sebastiin as evidence of interbreeding 
o l  thc 2 species. I t  is highly improbable that thosc specimens are hybrids. 
Mesostyles and inconlplete mesolophs occur in many specimens of undoubted 
fzlluescens from several localities in MCxico. I t  is clear that those structures 
are incompletely fixed in the species (Fig. 16). There is no evidence at hand 
that 11 i~sz i tz~s  and f z r  lvescens interbreed. 

SP~~.CIMIINS E ; Y A M ~ N I ~ ~ ) . - T W C ~ ~ ~ - ~ O I ~ ~  from the following localities in 
Mexico: Jalisco: vicinity of Arneca, 4000 St., G (4 US); San Sebastiin, 4000 ft., 
3 (US). Nayarit: 1 mi. E lxt l in  del Rio, 4000 ft., 2; 1 mi. SW San JosC del 
Conde, 3000 It., I ;  2-4 mi. N Santa Isabel, 3800 ft., 12. 

SUBGENUS APOKODON HOWELL 

TYI.E.-Reithrodoiztorrzys l enz t i~os t~ i s  Merriam, Howell, 1914: 13 

Subgeneric Clza~.ncter.s 

Ex~rr;1~~A~.-Size nleclium to large (hind foot about 18-23 min.). 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. Tai l  longer than head and 
body, usually monocolor, infrcquently 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 Sew forms. Ears 
varial~le in s i ~ e ;  unicolor, usually blackish. (The toes of the hind feet appear 
to be longer and the digital pads larger, I elalive to length 01 loot, in Aporodon 
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than in 12ezthrodonto~tzys. These apparent differences cannot be accurately 
measured on study skins, the only sort ot specirrlerl available for study.) 

C ~ A ~ l A ~ . - o u t ~ t a n d i n g  diagnostic cranial characters are to be seen in the 
anterior-posterior proportions of the skull, in tlie 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, laqe,  
and greatly inflated, extending laterally beyond anterolateral limits of zygo- 
matic arches. Incisive lorarnina usually broad, varying in length, soinetilnes 
shorter than palate. Zygornatic plate narrow, its breadth less tlian breadth 
01 mesopterygoid lossa. Mesopterygoid lossa broad-about equal to or broader 
than crown length 01 MI. Pterygoid lossae narrow, each usually much less 
tlian twice the breadth of the mesopterygoid fossa. Hariluli 01 pterygoids 
well inflated and reflexed laterad; club-shaped in ventral view. Angular 
process of mandible inflected mediad but scarcely dorsad, lorming a narrow 
shell. Zygomassetcric lnusculature distinct Iron1 that in Kezthrodontotr~ys 
(see Rinker and I-Iooper, 1950). 

D ~ ~ ~ ~ ~ . - D i a g i i o s t i c  characters are present on all riiolar teeth (Figs. 4, 5, 
16, 21). Cusps, particularly those of upper molars, almost opposite in posi- 
tion. Molar pattern complex. Originally, or atter slight tooth wear, primary 
and secondary folds in each molar separated froin tlie marginal enaniel as 
one or more inner folds forniing at least 2 enamel islands. Anterior and - 

posterior cingula well tleveloped on all molar teeth and often terminating as 
distinct cusplets. Mesolophs (ids) and rnesostyles (ids) on all molar teeth 
except possibly M,. Enterostyles, enterolophs, ectostyles, ant1 ectolophs pres- 
ent or absent. 

M3: About three-fourths the si7e of M%nd essentially a more compact 
replica of that tooth. The  4 major cusps present, protocone the largest, fol- 
lowed in order of s i ~ e  by paracone, hypocone, and metacone; llypocone and 
inetacone 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. Filst and second 
primary and secondary folds well developed; each originally, or as a result 
o l  wear, contributing to an internal fold 01 varying degrees of permanence; 
first and second internal folds always present for most of the life of the tooth. 

M,: About three-fourths the s i ~ e  of M, and essentially a replica of that 
tooth. Protoconid and hypoconid oi about equal size. Entoconid smaller than 
rnetaconid and continuous with the posterior cingulum. Major and minor 
iolds relatively as long and cleep 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. 



HARVEST MICE OF LATIN AMERIC.4 

Reztlzroclontomys gracilis 
(Maps 7 ,  12; Pls. VI-IX; Fig. 16) 

The 5 lornis treated here all exhibit characters of the subgenus Apol-odon. 
Within that subgenus they resemble the species mexicanus more than any 
species in the tenuirostris group. Some of their characters set them apart 
lrom the species rnexicanzls and Drcuirostris, 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 g?*acilis applies. The  fifth is treated as a iull species 
although it is no more strongly differentiated from the races of gracilis than 
those races are froin one another. Together these 5 allopatric forms inay be 
considered a superspccies, as the tern1 is defined by Mayr (1947). 

~ ~ ~ s ' r l i ~ ~ u ~ r o ~ . - F r o r n  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 Pana~riri. This superspecies 
is an inhabitant ol lowlands. Most oC the localities from which it is known 
are less than 1000 feet in elevation. Where conditions arc favorable, as in 
tllc arid interior valleys ol 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 
oC Guatemala is restricted to Pacific slopes, but in Guatemala and southern 
Mexico it extends to the Caribbean drainage as well, the range bifurcating 
in southeastern Guatemala (Map 7). There is no known connectioil in Mexico 
and western Guatemala between the Caribbean and Pacific versants of its 
range except by way ol southeastern Guatemala. The  species is unknown 
lrom most of Chiapas, from Tabasco, and lrom southern Campeche. 

H~ur~A~.-Details,  as they are readily available, regarding habitat in which 
specimens have been collected are given in the accounts of subspecies. Like 
inost other kinds of Reithrodontomys, gracilis is associated with grass and 
other plants that provide cover near the surface of the ground. I t  apparently 
prefers semiarid and arid situations. In this respect it resembles R. fulvescens, 
and the 2 species sometimes occur in the sarne locality. T o  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 inuseurns seem to indicate, or whether most collections of Reithrodontornys 
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 Mexico and Central America, I am led to believe 
that the species is nowhere abundant. 

COMPARISONS.--T~~ known forms of the superspecies g?.acilis are small to 



medium in size (hind loot about 17-20 mm., skull length about 20-23 ~nin.). 
The  tail is usually longer than the head and body (tail length 97-155 per 
cent oS head and body length), thinly haired, and usually uniformly fuscous. 
The  upper parts are liloderately pale and have a characteristic quality in 
texture and color which defies lucid description, but to which the ternis 
"streaked" or "peppered" seen1 to me to apply. This same quality is seen in 
R. hirszrtzrs and in some races of R. fzlluesccns. Tlle color of the underparts 
varies Li-om white to bright Orange-Cinnamoli. The  ears are blackish or 
brown and sparsely haired. A lateral line may be present. R/Iost oS tlle speci- 
mens of grncilis have whitish feet, but soine have a dusky area 011 each foot 
as in ?tiexicanzrs, and in others the entire upper surface is dusky. Most but 
not all ol the specimens collected in the dry season have pale I'eet; the con- 
verse holds lor the wet season. Coloratioil of the fect in the species may vary 
seasonally. I t  also varies geographically. 

The  skull is comparatively flat in dorsal profile. Tlic zygomata are broacl 
and essentially parallel to each other throughout their length. The  lrontals 
are exceptionally broad, and flat interorbitally. The  brain case is broad, 
shallow, and long. The  rostrum and incisive foramina are short ant1 broad. 
T h e  palate is long. The  auditory bullae are small and the upper incisors are 
strongly recurved. 

The  presence of complete nlesolophs in the molars, the lull completnent 
of parts (albeit compressed) in the third molars, and the anteriorly sql~ared 
zygomata with an indistiiict zygomatic notch distinguish most sl>ccimcns of 
gracilis frorn examples of all other forms except those which, with gmcilis, 
con~l>rise the subgenus Aporodon, namely rnexico77zrs, breuirostris, microdon, 
tenzliroslris, rod~iguezi ,  and cl.e;Der. The  last 4 species, all inhabitants of the 
cool, moist forests of highlands, have long, tllick 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 mrn.), ant1 a long, narrow rostruin 
(not less than 7.9 mm. in adults). R. Dreuil-ostris is similar in size, but it has 
a long tail (about 150 per cent of head and body length), narrower zygotnatic 
plate, narrower frontals, and erect incisors. Most ol the races of ,ttzexicanus 
are much larger than any f'orms of gmcilis (see especially length of hind foot, 
toot11 row, and skull in table of measurements). Also, the tail is longer, ros- 
trum longer, and auditory bullae larger in these races of mexica~aers. Sorrle 
of the smaller races, R. ~ t z .  pot?-erograndei, for example, resemble gracilis in 
illally leatures, but they differ froin it in coloration, tail length, breadth of 
frontals, shape of brain case and zygomata, and size of auditory bullae. 

R ~ t ~ . r r o ~ s ~ r r ~ s . - T h e  closest extant relative oE R. gracilis appears to be 
R. mexiconus. Both are southern Mexican and Central American species. 
The  former inhabits arid tropical lowlands. T h e  latter is associated with 
oak-pine forests and subtropical forests at higher elevations. The  morpho- 
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R, g, anfhonyj 

R. g. pacificus 

R. g. harrisi 

R darienensis 

MAP 7. Distribution of thc subspccics ot Reilhrodonton7yc gr:mcilis and of Reillzrodonto- 
mys darienensis, as determincd from specimens examined. 

logical differences betwecn them are not great, particularly in the forms 
dnrienensis, potrerogl-nndei, pacificus, and sca77,sor. R. grncilis is quite dis- 
tinct froill each species in the tenz~irostris group. 

R. gracilis is perhaps the most generalized species of Apol-odon. In  ranking 
the species o l  that sul~genus accortling to amount of specialization, I see no 
characters in grncilis that woultl place it above the other species. I t  closely 
approximates a hypothetical morphotype from which all species of the sub- 
genus can be derived. I t  nlay well be the modern representative of the an- 
cestral stock that gave rise to the spccies of the subgenus. Howell (1914: 77) 
pointed out that gnzcilis bears a striking resemblance to fnl-r~escens, which is 
a generalized species ol the subgenus Reithrodon~tom~1s. The  rcsemblancc oC 
gracilis to f~rtc/escens, and to hirsutus as well, may represent parallcl responses 
to the similar environments in which the 3 species live. On the other hand, 
they also may be takcn to indicate kinship. I t  is clear that such overlap as 
exisls between charactcrs of the subgenera obtains almost entirely in these 
species of the m e x i c a n ~ ~ s  anrl fuluescens groups. They tend to bridge the 
morphological gap between the subgenera. 
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Rei t l~rodonton~ys  gl-acilis gracilis Allen and Chapman 
Rei throclonlomys mex icanus  gracilis Al len and Chapman,  1897a: 9. 
Re i th rodon tomgs  gracilis, Al len and Chapman,  18971): 199; Howcll,  1914: 76. 

TYPE.-Female, skin and skull; Anler. Mus. Nat. Hist. No. - ; MCxico, 
Yucatin, Chichen Itzi; 75 leet altitude, collected 10 March 1896 by Frank 
M. Chapman. 

~ ~ s ~ ~ ~ ~ u T ~ o ~ . - S e i n i a l - i c ~  parts of the Yucatan Peninsula. ILnown range 
lroirl near sea level at I'rogreso, Yucatin, south to the vicinity of Cayh, 1000 
feet, British Honduras, and Apazote, 300 feet, Cainpeche. 

HAu~T~T.-Savanna or grassy areas in pine, scrub, thorn, or deciduous 
lorests. Specimens were collected in situations as follows: Among sedges and 
other low-lying vegetation at the edge of a marsh (Mountain Pine Ridge). In  
a rock lcnce between henequin fields and pastureland (Calcehtok). In  a patch 
of weeds and brush beside a highway (Santa Kosa). 

CHARACTERS.-Size: Medium for the species R. g?-ncilis; hind foot 16-20 
nnnl., averaging 17 mni.; range in skull length 21.4 mm. (in subadults) to 22.2 
inin. (in adults); length ol 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 lrom white to Tawny or Ochraceous-Tawny. 
Ears fusco~~s, scantily sprinkled with brown or black hairs. No black eye 
ring. Upper surface of loreleet white or Ochraccous-Tawny, with or without 
lniddorsal dusky stripe of varying length; toes white. Upper surface of hind 
feet similarly variable; dingy white to dusky, the dusky diffused over the 
surl'ace or restricted to a dorsal stripe; toes whitish. Tail fuscous, monocolor, 
or slightly paler ventrally. 

Subadult pelage of February and March specimens from Yucatan: 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 YucatAn: 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 dothed with long 
black hairs. Wrists and ankles dusky, the remainder of the foreleet 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 nlesopterygoid fossa. Cranium low and 
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long. Zygomata appearing to be parallel and depressed principally ventrad, 
scarcely laterad. Frontals broad between the orbits. Rostrum short and broad, 
inolar row and incisive foramina short, and palate moderately long (see 
measurements). 

R E M A R I K - T ~ ~  range of R. g. grncilis is probably highly discontinuous, 
particularly in the basal part of tlle Yucatan Peninsula where the vegetation 
is predominantly quasi rain forest (Lundell, 1937). In that region the species 
inay be confined to clearings and to so-called "pine ridges." Such pine ridges 
are se~niopen avenues within dense lorests; they are not ilecessarily elevated 
above surrounding areas. There is a population on Mountain Pine Ridge in 
British Honduras. Thai  ridge is an open, parklike area in the midst of a wet 
lorest. The  trees are widely spaced and consist principally of tall pines, inter- 
spersed wit11 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 
cxpanse o l  quasi rain lorest that doininates the lowlands of northern Guate- 
mala and of the southern part of the Yucatan Peninsula of MCxico. R. gracilis 
does not occur in dense wet forests insofar as known. The  exainples from 
Mo~rntain Pine Ridge contrast'in color with those from Yucatin and Cam- 
peche. They are darker dorsally and are bright bufiy 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 appraiscd, does not warrant a formal name. Other local variants 
of R. gracilis can be expected on othcr pine ridges in the region. 

SPECIMENS ~ x ~ ~ 1 N E ~ . - F i f t e e n  from localities as follows: British Honduras. 
12 mi. S Cayb, Mountain Pine Ridge, 1000 St., 3. Mkxico. Campeche: near 
Yahaltun, 300 Ct., 1 (US); Apazote, 300 ft., 1 (US); 50 mi. S Campeche, San 
Juan, 100 It., 1 (CM). Quintana Roo: Santa Rosa, 1. Yucatin: Calcehtok, 2; 
Chic11611 Itzi, 75 It., 5 (4 AM, 1 US); Progreso, 10 It., 1 (US). 

Reill~rodontonzys gracilis antlzonyi Goodwin 

I~ezllzrorlonlornjrs gracrlis a~zihoiayi Goodwin, 1932: 3; 1934: 39. 

TYPE.-Female, skin and skull; Amer. Mus. Nat. Hist. No. 79093; Guate- 
nl;lla, Dept  El Quiche, Sacapnlas, 4500 leet elevation; collected 2 March 
1928 by A. W. Anthony. 

Drsrn~su~ro~. -Ar id  valleys and slolxs of central and southeastern Guate- 
mala and 01 El Salvador. Known geographic and vertical range from Monte 
Cristo mine, 700 feet, El Salvador, to Sacapulas, 4500 feet, Guatemala. 

HABITAT.-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 (El Rancho). Four to G feet above ground on heavy 
vines in dcnse 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 corn- 
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posed the sparse understory of a dry, scrub-oak anti thorn forest (Lago 
Atescatempa). 

Con4~~1~1so~s.-Coinpared with gracilis (specimens of antltonyi froin Saca- 
pulas and El Rancho; examples of gracilis froin Yucatrin): Similar in size, 
perhaps slightly larger (see nieasureinents). Tail rrloderately long as in gracilis, 
127-155 per cent of head and body length. Adult pelage of an,thonyi unknown. 
Subadult pelage paler in anthonyi  than in gl-acilis; ground color of upper 
parts Pinkish Cinnamon to Orange-Cinnainon interspersed with black hairs; 
a lateral line of Pinkish Cinnalnon 01- Orange-Cinnamon; underparts whitish, 
the hairs plulnbeous basally except on the throat where they are white 
throughout; forefeet anti hind feet white; tail fusco~is and monocolor or 
slightly paler ventrally. Cranium larger than in gracilis (well seen in dimen- 
sions of the brain case); no zygornatic notch (present, although shallow, in 
gracilis); frontals broad and essentially plane interorbitally, making the 
dorsal surPace ol the skull appear much rnore flattenet1 t11an in g?$.?-acilis; 
incisive foramina relatively narrower and longer, in which respect antlzonyi 
is between gmcilis and pacificus; hard palate longer (90-105 per cent of 
length of incisive foramen in anthonyi ,  antl ~zsually less than 90 per cent in 
gmcilis).  

Compared with pacificz~,s (specimens of antlronyi from Sacapulas and El 
Rancho; a series of pacific~rs from Finca El CiprCs): Larger (see ineasure- 
ments). Tail longer, amounting to 127-155 and 97-136 per cent ol head and 
body length, respectively, in the 2 subspecies. Ears larger. Pelage longer, not 
short and crisp as in pncificzrs. Color of the tail, ears, ;lnd underparts as in 
pa,ci{icus. Upper parts paler, more buffy. Hind feet paler, whitish instead of 
dusky. Cranium larger; tlimensions of brain case ant1 ol rostrum closely 
coinparable in the 2 races but palate longer and incisive loramina shorter in 
nntl tonyi  (length of palate usually over 90 per cent of the length of foraniina 
in an,thonyi, usually less than 85 per cent in pacificus); zygolnata relatively 
narrower; auditory bullae absolutely and relatively larger. 

REMARKS.-R. g. antho77yi bears closest rese~rlblance to K .  g. gj-acilis, froin 
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 forain- 
ina it resembles paci/ic~ts more than it tloes g~ncil is .  The  topotypes of 
nnthonyi  exceed the other specimens in body size antl in dinlensions of the 
brain case. In one of those speciinens the enainel pattern of M" approaches 
that obtaining in the subgenus Reitltl-odontotnys; in it the posterior parts 
of the tooth are reduced in size and number and appear to consist only of a 
posterior ci~~guluin of the protocone. In this specimen there is no lnajor fold, 
and the second primary lold is essentially confluent with the internal fold; 
the tooth co~lsists of a paracone and protocone with a long posterior cingulum. 
The  2 specimens from I\iIonte Cristo mine are the sirlallest and darkest of the 
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lot; in size arid color they approach examples of paczficus fro111 Finca El 
Ciprbs. 

SPECIMI~NS F X A M I N E I I . - S ~ V ~ ~  from the following localities: El Salvador. 
Mora~6n:  Monte Cristo mine, 700 It., 2 (MVZ). Cuatelllala. El Quichi.: 
Sacapulas, 4500 ft., 2 (AM). El I'rogreso: El Rancho, 700 It., 2 (CM). Jutiapa: 
Lago Atescatempa, 2500 it., 1 (US). 

Reithrodontonzys gracilis $acificus Goodwin 

Reill~roclontornys f~acificzts Goodwin, 1932: 2; 1934: 38. 

TYPL.:.-Female, skin and skull; Amer. Mus. Nat. Hist. No. 79331; Guate- 
mala, Dept. San Marcos (?), G miles northeast o l  Ocbs, Hacienda California, 
elevation near sea level; collected 12 Noveinber 1927 by A. W. Anthony. 

D ~ s ~ ~ ~ ~ u ~ r r o ~ . - P a c i f i c  coastal plain and slopes in Chiapas and Guatenlala. 
Known range from the vicinity of Pijijiapan, Chiapas, to San Jose, Guate- 
mala. Vertical range from near sea level at San Jose and I-Iacienda California, 
Guatemala, to about 2000 feet at Finca El Ciprks, Guatemala. 

HABITAT.-Grass and other low-lying cover in tropical evergreen and de- 
cicluous forests. The  speciinens were collected in situations as follows: Eight 
leet above ground in a rough-barked tree (1% feet in diameter) in a cutover 
humid, broadleaf evergreen forest (Pijijiapan). I n  a tree in  a cutovcr huinid 
lorest (Mapastepec). I n  a dense tangle of vines and shrubs in a second- 
growth tropical evergreen forest (San Jose). 

C o ~ ~ ~ ~ ~ s o ~ s . - C o m p a r e d  with R. g. gracilis (specimens of pacificus from 
Finca El Cipres; examples o l  grtrcilis from Yucatin): Smaller (see length o l  
hind foot and length of molar row). Tail  shorter (97-136 per cent and 137- 
145 per cent o l  head and body length, respectively, in the 2 subspecies). Fur 
o l  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 Iroln 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. Zygoniata relatively broader, deflected ~narkedly laterad as 
well as ventrad (ventrad only in gracilis); incisive loraniina relatively longer; 
palate long; zygornatic notch shallower anteroposteriorly. 

ICEMARKS.-R. g. $acificeis inhabits the Pacific coastal plain and adjoining 
lower slopes of the mountains of Guatemala and Chiapas. As now knoxvn its 
range is separated from that o l  gracilis by the Sierra hiladre in which habitat 
suited to the species is lacking. Intergradation with anthonyi  is suggested by 
2 specimens from San Jose, Guatemala. Those 2 speci~nens resemble anllzon,yi 
from El Rancho in coloration, but they are like pncificus in having a dusky 
stripe on the hind feet, small autlitory bullae, a short palate, long incisive 



foramina, and broad zygornata. Here they are listed with pacificus. T h e  
specimen from Finca Esperanza is an ill-preserved juvenile; its characters 
cannot well be appraised. I n  the example Sroin Mapastepec the pat- 
terns of M $  are those otllerwise exclusively seen in X .  ful-i,escens and R. Izir- 
s u t ~ s .  Apparently the genetic factors effecting the dental patterns in M i  are 
less colnpletely 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 
specimens iron1 Fiiica El Ciprts, Hacienda California, Pijijiapan, and Mapas- 
tepec inay be seasolla1 characteristics rather than racial traits; all specimens 
froin those localities were collected in the months July to November. 

Its sinall size, short tail, peculiar pelage coloration, short broad rostrum, 
broad frontals, short broad incisive Soramina, small molars, and small audi- 
tory bullae indicate that pacificz~s is more closely related to gracilis, n?ztlzonyi, 
harrisi, and darienensis than to the R. mexicnnus chain ol races. More corn- 
plete material than is now available is necessary for a co~npletely satisfactory 
understanding of the characteristics and relationships of pacificus. 

SPECIMENS i ? x n ~ ~ ~ ~ u . - F o u r t e e n  from localities as follows: Mtxico. 
Chiapas: near Escuintla, Finca Esperanza, 1500 ft., 1; Mapastepec, 200 ft., 1; 
Pijijiapan, 50 St., 1. Guatemala. Escuintla: San Jost, 15 St., 2 (US). San Marcos 
(?): Hacienda Calilornia, near sea level, 1 (AM). Suchiteptquez (?): Finca El 
CiprCs, 2000 St., 8 (AM). 

Xeitlrrodontorr~~y.r grncilis harrisi Goocl~iin 

Iieilhrodo~zto~nys Izarrisi Goodwin, 1945: 2; 1946: 386. 

T~1>~. -Adul t  male, skin and skull: Univ. Mich. Rilus. 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. 

D r s ~ ~ ~ u U ' r ~ o ~ . - K n o w n  only horn the type locality, but probably ranging 
on the Pacific coastal slopes and plain northward into Nicaragua and south- 
ward in Costa Rica. 

I - IABI.~AT.-T~~ type specilrlen was caught by  hand on the ground in a 
forest. 

COMI'ARISONS.-Tlle only know11 specimen of this race resembles examples 
of the subspecies g~acil is  lroln the Yucatan Peninsula. I t  differs from thein 
as Sollows: 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 tfistal bands. Tail  
distinctly paler ventrally than dorsally. Brain case narrower and longer, 
strongly depressed posteriorly; palate longer, incisive foramina narrower, 
and auditory bullae rnuch smaller. 

Compared with pncificzls (the type of l~crrl-isi; specimens of pacificus from 
Finca El Ciprbs): 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 pacificzis; tail pale below, instead of monocolor. Cranium rela- 
tively longer and narrower; zygolnata depressed principally ventrad (as in 
gmcilis),  rather than laterad and ventrad (as in pacificz~s): palate actually 
and relatively longer; auditory bullae small as in pacificus. 

R E M A R K S . - T ~ ~  specimen herein described, although superficially resem- 
bling some exanlples of R. f7rloescens, is certainly a representative of the sub- 
genus Apo7-odon. 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. I t  apparently represents a bright- 
colored but pale geographic race of R. gmcilis which inhabits the arid Pacific 
slopes ol Costa Kica and perhaps of western Nicaragua. 

SPE~IMICNS EXAMINEI) . -T~~  type only. 

Re i t l z rodon lomys  darienensis  Pearson 
(Maps 7, 12; 1'1s. VIII, IX; Fig. 16) 

TYI>F.-Adult male, skin and skull; Acad. Nat. Sci. Phila. No. 19672; 
Pana~ni ,  Prov. Ilarii-n, Cana, elevation 2000 ieet; collected 15 April 1938 by 
Oliver P. Pearson; original No. 288. 

D I ~ T R I U U ~ I O N . - K ~ ~ W ~  only from the type locality, but probably occurring 
elsewhere in the lowlands of Panam6 and Colombia. A specimen from Gatiln, 
Pananla Canal Zone, may be an example of darienensis. 

HAUI*~AT.-A~~ oL the specimens of darienensis at hand were collected in a 
house in Cana. The  vegetation in the immediate vicinity may be described 
as tropical tleciduous forest in which dense stands ol oak are interspersed 
with shrnbs and clumps of grass. 

Coh~11~~~1so~s.-Compared with R. g. harrisi (topotypes of darienensis; type 
ol Ilarrisi): Siiniliar in size; possibly slightly smaller (see measurements). Tail 
actually and relatively longer (greater than 148 per cent of head and body 
leng~h in darienensis, 131 per cent in type of harrisi). Color differences not 
known; the pelages of specimens at liand are not cornparable as to season or 
age. T h c  type of hnrrisi is in lresh adult pelage (January); the examples ol 
da?.ienensis are all in worli subadult or juvenile pelage (April). Brain case rela- 
tively shorter and oval rather than obovoid in shape; rostrum relatively 
shorter (averages 82 per cent ol tleptli of cranium in darienensis, 90 per cent in 
lrnrrisi); zygornatic plate narrower (16 and 21 per cent of cranial depth, 
respectively); auditory bullae relatively smaller. 

Compared with R. rn. gnrichensis (topotypes of darienensis; specimens oC 
gariclten,sis frorn the vicinity of K6quete): Smaller (see measurements). Color 
paler, the upper parts dappled or "streaked" as in R. gracilis. Underparts 
white; basal pluml~eous bands (present everywhere except on throat) well 



obscured by long, white distal bands; llind feet less pignlentetl than in 
g:.ariche~zsis, the dorsal dusky stripe reduced or absent. Craniunl much smaller 
in all dimensions. Brain case relatively broader, rostrum relatively l~luch 
sllorter (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 11. 112. nzilleri (topotypes of darienerzsis; specimens of 
tnilleri iron1 Cocal, Colombia): Distinguishable froin milleri by essentially 
the same external and cranial cl~aracters that distinguish it  from gariclze~asis. 

l < e ~ ~ ~ ~ s . - C l e a r l y  a meinber of' the nzexict~nus group o l  species, R. dm-ien- 
e~lsis  appears to be inore closely related to 12. gracilis than to R. nzexicanz~s. 
The  following characters of dolienensis also are observed in exainples oS 
11. gracilis fro111 Mexico, Guatemala, El Salvador, and Costa Rica: sinall size; 
whitish hind feet; peculiar "peppered" or streaked upper parts that are 
sharply deinarked from white underparts; sinall molar teeth; broad short 
rostrum and incisive foramina; long palate; strongly recurvetl 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 leatures it resembles some races of' R. nzexicanus, potrero- 
grandei for example. Its tiny auditory bullae are not matched by any other 
known form o l  the m,exican~is group, save possibly R. m .  scansor. At least 
until its geographic, ecological, and variational ranges are better known, it 
should be treated as a lull species. 

A specilneil labeled Gatun, l'anama Canal Zone, is too young for positive 
identification. I t  consists of a skull only of an apparently new-born juvenile; 
the molar teeth are not emerged, and the cranium is misshapen. I t  is referred 
to dorien,ensis 011 a geographical basis only. 

SPECIMENS E X A M I N I < D . - N ~ ~ ~  lroin localities as follows: l'anami, DariPn, 
Cana, 2000 ft., 8 (I'M). I'anaina Canal Zone, Gathl ,  1 (US). 

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

T h e  subgenus A p o ~ o d o n  consists of the te7~ziirostris and nzexicanus species 
groups. Both groups center in Central America. T h e  species of the tenuirostris 
group are all specialized kinds with generally small geographic ranges (Map 
12). Three of then1 are monotypic; in the fourth species 3 geographic races 
are recognized. The  species of the rnexicarlzrs group have fewer specializations 
and larger ranges. R. gracilis and R. dasienensis are discussed on preceding 
pages. T h e  other species of the rtzexicanus group are K. nzexicnnus and 
12. bre-oirost7-is. T h e  latter is restricted to Costa Rica. I t  is not well known. 
It appears to be a somewhat specialized offshoot froin mexicanus, but present 
evidence indicates that it is not a race of that species. R. nzexicanus exceeds 
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all species o l  A p o ~ o d o ~ z  in extent ol geographic range and in geographic 
variability. Twelvc subspecies are here recognized. 

D ~ s . r ~ r ~ r ~ ~ r o ~ . - b t e r n  Rilkxico south to northern Ecuador (Rilap 8). I n  
Mkxico 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. I n  South America it is known from the Western and 
Central Andes o l  Colombia and Ecuador as lar south as Quito, Ecuador. I t  is 
usually Sountl in the altitudinal range 4000-6000 feet, but where conditions 
are locally favorable it occurs at higher and lower elcvations. The  lowest 
record ol occurrence is at Metlaltoyuca, near 1000 feet, Puebla. One specimen 
from 11,000 feet altitude in the crater of Volcin de Chiriqui, Panami, is the 
highest record. 

I 1 [~~1 ' l ' ~~ . -Ty~ ica l l y  a species of moderate elevations, rnexicanus is usually 
associntetl with hulllid oak-pine and tropical broadleaf forests, but locally it 
is Sound in quasi rain forests, lowland savanna, and arid deciduous lorests. 
For suitable niches it probably is as depcntlent on grass, herbs, shrubs, and 
other plant forms offering foot1 and close ground cover as it  is on trees which 
may be the dominant plants in an area. I n  Mexico ancl Central America i t  
has been collected in both ~rlcsic antl huinitl lorests; in sparse to dense growths 
oC grass, herbs, and shrubs bordering cultivated areas, streams, and marshes; 
on rocky hillsides; in coffce groves; antl in trees. I n  southern Mexico and Cen- 
tral Ainerica it is commonly associated with R. szirnicl~l-asti. Trapping records 
indicate that it is scansorial in habit. Inlornlation on places of capture o l  
specinlens is included in the accounts of the subsl~ecics. 

COMI~AII ISONS.-T~~ 12 subspecies of R. rnexicnn,~rs are moderate to large as 
regards body size in the genus. T h e  hind loot measures about 19 or 21) mm. 
T h e  molar row varies in length lroin about 3.2 mnl. in the smaller forms, as 
howelli and pot?-erograndei, to 3.7 mm. in chel-riei, el-e~7zicus, and sode~lztromi, 
3 of the larger subspecies. The  tail is much longer tllan the head and body 
(amounting to 130-160 per cent ol head ancl body length). I t  is usually tlark 
brown or blackish, and  non no color; rarely is it distillctly paler below or white 
tipped. Body coloration varies geographically. In intensely pigmented races, 
as rnexica~zzis and siidersll-onzi, the upper parts are heavily suffused with black 
over a tawny ground color. In  paler races the upper parts are nearly pure 
tawny. T h e  basic color o l  the upper parts is tawny or orange-cinnamon, from 
which there arc slight variations in hue and tone. The  underparts vary froni 
whitish to a pale cinnamon or orange-cinnamon. T h e  epidermis of the ears is 
Euscous and is sparsely covered with black hairs. The  duskiness o l  the tarsus 
extentls onto the foot as a longitudinal stripe oi varying width and length. 
I n  the n o r t l ~ c ~ n  races it covers most of the upper surCace of the hind loot, 
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. I n  some 



specinlens fro111 South America the dusky stlipe is entlrely lacking ancl the 
upper surface is whitish or pale cinnamon. In all lorms the toes are whitish. 

Cranially, R. mexicanz~s is typical of Apol-odon; all the characters of that 
subgenus are well seen in the species. The  brain case is broad and coinpara- 
tively shallow, and the anterior part of the zygomatic arch is weak, with a 
narrow zygomatic plate and without a distinct zygo~natic notch. The  rostrunl 
is colnparatively broad, somewhat reseinbling that of R. fz~lvescens. The  
fronlals are broad anteriorly (when the skull is viewed from directly above, 
thc posterior part ol the molar row is not visible). The  palate is usually about 
as long as the inolar row and shorter than the incisive foramina. The  incisors 
are moderately rccurved and the rnolars (M: no exccptions) are conipara- 
tively large as in other species of A@?-odon (Figs. 4, 5 ) .  

RELATIONSHIPS.-The afinities of R. nzexicn?7us with h!. grac~lzs and with 
the tenuirostris group of species are discussed in the accounts ok those lorms. 
Outside of the subgenus Aporodon the nearest relatives of R. n7ex~rtrn1is ap- 
pear to be R. hirs~itzls ancl R. fziluesrens, lor a discussion of which see the 
accounts of those species. 

Reithl-odontornys ?nexican~ls nzexicnnzcs dc Saussure 

IZeithrodon mexicaiatis dc Saussure, 1860: 109. 
Ochctodon n~exicuizus, Coues, 1874: 186 (part); 1877: 128 (part). Alston, 1879: 151 (part). 

True,  1884: 598 (part). (Not of Thomas, 1882: 372; and Allen, 18916: 223.) 
Reithrodontomys mericunus, Trouessart, 1897: 531 (part). (Not of Allen, 1894: 319; 1895a: 

135; ;rnd Allen and Chapman, 189711: 199). 
Xeithrodonlomys coslaricensis jalapae Merriam, 1901: 552. R4Cxic0, Vcmcruz, Jalapa, 4000 

feet elevation. 
Reithrodontomys goldnaani Mcrriam, 1901: 552. Mkxico, Pucbla, Metlaltoynca, 800 feet ele- 

vation. 
Reithi-odonlomys clterriei jalapae, Miller, 1912: 130. 
Xeithrodontonays mesicanus mexicanus, IIowell, 1914: 70 (l~art) .  
Reithrodonlomys inexicanus goldnaani, Howell, 1914: 72. 

TYPE.-Skin and skull; Mus. Hist. Nat. Genkve N 0 . E  ; Mexico, 1110~11- 

tains of Veracruz (herewith fixed at Mirador, Veracruz); purchased from 
Sumichrast. 

Drs~~rnu~ro~ . -Modera t e  elevations on the slopes of the mountains of 
eastern Mkxico entirely within the drainage 01 the Gulf o l  Mexico. Known 
range Crom the mountains near G6mez Farias, southwestern Tamaulipas, 
south to Totontepec, Oaxaca. Altitudinal range from 800 feet at Metlaltoyuca 
to GOO0 feet at Totontepec. 

HABITAT.--T~~ subspecies apparently is an inhabitant of the coinparatively 
humid lower part of the oak and pine belt and of the adjoining subtropical 
lorests of eastern Mexico. Specimens have been collected in situations as 
follows: In  grass and shrubs bordering cultivated areas and surrounded by 
stands of oak (Altotonca and Teziutlin). In  a clearing that had been a banana 



octepequensis 

pofrerograndei 

MAP 8. Distribution of the subspecies of Reithrodontomys mexicanus, as determined from 
specimens examined. 
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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). I n  undergrowth at the edge of a 
moist oak-sweetgum forest (Rancho del Cielo). I n  an alder tree growing on 
the border of a cultivated field (Molango). 

CHARACTERS.-Size: Medium; in the subadults and adults exanlined the 
hillcl 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 min., averages 3.5 mm. Ta i l  
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 inany blackish guard hairs that for111 a longitudinal stripe ex- 
tending from forehead to rump. Sides denlarked 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. Tai l  Fuscous-Black above 
and below. Wrists and toes of forefeet '~vhite. Upper surface of hind feet 
dusky lrorn ankles to base of toes; toes and periphery of upper surface of feet 
whitish. Fresh subaclult pelage of dry season (January specimen froin 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 Cin~lalllon 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 lnoderate in  dimensions, about 
twice as long as it is broad. Auditory bullae small. Incisive foralnina long 
(their length greater than breadth of rostrum). Molar teeth small, the entire 
row of lnoderate length (about equal to length of hard palate). 

R E M A R K S . - T ~ ~  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 tnexicanzls to several species as they are cur- 
rently known. References to nlexicn?zus by Coues (1874, 1877), Alston 
(1879), True  (I884), and Trouessart (1897) pertain variously to the species 
n?exicnnzis and ful11esce~7s. T h e  specimens from Durango listed by Thomas 
(1882) under the name nzexicanzis probably are examples of fzilvescens or 
nlegniotis as now known; I have not seen them (see accounts of R. f .  te~zz~is). 
Allen (1891 0, 1894, 1895a, 18960) repeatedly used the name nzexicnnzw in 
relerring to specimens of the species {ulvescens. This procedure, commend- 
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able lor its corisistericy but not lor its accuracy, was in harmony with his 
observations of 24 November 1890, when Allen, Merriam, and True  com- 
pared the type specimen o l  ~~zexicanzls with a specimen of R.  f~clvescens from 
Tehnacrin, Puebla, that is contained in the collections o l  the U. S. National 
Museum. T o  Allen's eye tllc 2 examples-the type of n7,exicanus ant1 the speci- 
men o l  fz~lvesce~~s-agreed in all essential details, and Allen therealter asso- 
ciated the name nxexicnnus with the characters observed in the TehuacLn 
spccilrlen. I n  contrast to tllosc oC Allen, Merriarrr's notes indicate trenchant 
differences between the type and thc Teh11ac6n specimen. Howell (1914) 
recognized the irnportancc o l  those differenccs. He  saw that thc Tehuacin 
specinlen is an example o l  the well-known species fulvescens, while the type 
of n7,exicanns is an cxample o l  the species then known by the name jalapae. 
I-Ie rccognized that the names jalapae and ~nexicanz~s applied to one and the 
same spccies. Accordingly, he relegated the name jalapae to the synonymy 
oC thc earlier-named m,exicanu,s. 
li. 117exicanzls is identified correctly. Dr. P. Revilloid, director of the 

Museum of Natural I-Iistory of Geneva, has kindly provided me with a lull 
tlescription, including n~casurements and photographs of the skull, of the 
specinicn on which de Saussure based his dcscription of Reithrodon mexi- 
CCI~IAS.  Without question the skull belongs to the above-mentioned group of 
mice. The  grooved incisors, lull mesostyles (ids) and mesolophs (ids) on all 
molars, broad rnesopterygoid lossa, and narrow 7ygomatic plate are clearly 
visible; these and other characters dcscribecl by licvilloid 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. ~izexicnnz~s. 
I t  is situated in "nzexican,z~s country" and it is one of the places in the up- 
lands oC Vcracruz wherice probably came material described by de Saussure. 
Mirador has long been-and still is, according to Dalquest (in litt., 19 De- 
cerrlbcr 1949)-the home of the Sartorius lamily. About 1860 C. and F. Sar- 
torius made extensive collections of plants and animals in the vicinity of 
Mirador. Many o l  those specimens have served as the basis for descriptions 
o l  new forms. De Saussure (fide Osgood, 1909: 199) and Sumichrast (Dalquest, 
in litt.), lrotn whom de Saussure obtained the type specilneri of R.  ~~~~~~~~~~~nsti, 
are known to have stopped at the Sartorius ranch. I t  is probable that many, 
possibly all, of the specimens available to de Saussure from the "mountains 
o l  Veracruz" came lrom the vicinity of Mirador. 

T h e  specimens at hand provide insufficient basis for the recognition of 
goldnzani. T h e  type specimen of goldmani, from Metlaltoyuca, Puebla, and 
5 exalriplcs lrom the vicinity of Xilitla (Apetsco and Miramar Grande), San 
Luis Potosi, average slightlv paler in color of the uppcr parts and larger in 
dimensions of the cranium than those froni localities in Veracruz and Oaxaca. 
I n  view of the consitlerable inclividual variation observed in R.  nlexicanus, 
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it  is doubtful that the above-mentioned differenccs are characteristic of the 
populations that the specimens represent. Certainly the type of goldmanz 
is no more distinct from specimens from central Veracruz, whence probably 
came the type of mexzcanzis, than are the examples froill Totontepec, Oaxaca. 
At present all o l  those specimens and the populations they represent ale best 
treated undcr the one subspecific name mexica?zus. 

SPECIMENS ~ x ~ ~ ~ I ~ ~ ~ . - T w e n t y - s e v e n  lrom the following localities in 
Mkxico: Hidalgo: Molango, 5200 fl., 1. Oaxaca: Totontepec, 6000 it., 2 (US). 
Puebla: Huauchinango, 4900 Lt., 2 (US); Metlaltoyuca, 800 ft., 1 (US); T e ~ i u -  
tlin, 6500 it., 6. San Luis Potosi: Apetsco, 2700 ft., 4 (LSU); Miramar Grande, 
5000 ft., 1 (LSU). Tamaulipas: Rancho del Cielo, 3500 ft., 1. Veracru~: Alto- 
tonca, GOO0 ft., 4 (1 CM); Cbrdoba, 3000 It., 1 (AM); 1 mi. W Jico, 4200 ft., 2 
(KU); 5 mi. N W  Potrero, Rio Atoyac, about 4500 ft., 1 (KU); Tlapacoyin, 
1700 ft., 1 (KU). 

Reitltrodontomys 17zexicanus scansoy Hoopel 

I?eill~rodo1~to17lys ~ ~ i e x i c a ~ i u s  s c u ~ ~ s o ~  Hooper, 1 9 5 0 ~ :  418. 

T y ~ ~ . - A d u l t  male, skin and skull; Univ. Mich. NIus. Zool. No. 96816; 
MCxico, Chiapas, Villa Flores, elevation 2000 feet; collected 22 March 1950 
by Helmuth 0 .  Wagner; original number 6023. 

D ~ s m ~ n u ~ ~ o ~ . - I n t e r i o r  arid valleys o l  southwestern Chiapas. Kllowll 
range from Cintalapa, 1700 fect, southeast to Villa Flores, 2000 feet. 

HABITAT.--T~~~S and shrubs along stream courses and in  nlarshy aleas in 
arid tropical climates. Specilllens 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 froin Villa Flores were trapped in trees; 3 of the 
5 were taken in "colorins" (genus Erytlrrznn), which were in flower at the time. 

Co~~~~1sol\rs .-Coinpared with mexzca?7z~s (specimens of scanso? froin 
Chiapas; specimens ot nzexzcnnz~s lrom Veracruz): Smallcr skull, well seen in 
the measurements of cranial length, zygomatic breadth, and length of ~ilolar 
row. Incisive foramina shorter and palate relatively longer (on tlie average 
the length of palate is 93 per cent 01 length of incisive ioralnina in srrrnsor 
and 81 per cent in mexicnnzls). Fur of upper parts shorter and paler, with 
much less blackish ovcrlay (of the guard hairs); cover hairs basally near Dark 
Plulnbeous 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; subacl~ilt pelage 01 n7exzcnnus 
Ochraceous-Tawny or Cinnamon and adult pelage Tawny). 

Compared with howelli (specimens of scansor from Cintalapa and Villa 
Flores; examples of lzowelli 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 01 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 howelli the 
vacuities are minute and irregular in outline). 

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

I n  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 anti the fur is short and coarse. All spccimens of 
pacificus that I have seen, however, are smaller than those of scansor; the 
smallness is well seen in the length of hind loot, breadth of brain case, and 
length ol inolar 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 scaizsor 
suggest consanguinity with R. mexicnnus; the form appears to be a geographic 
race of that species. 

SPECIMENS E X A M I N E D . - N ~ ~ ~  fi-onl localities in Chiapas, Mkxico, as follows: 
Cintalapa, 1700 ft., 4; Villa Flores, 2000 ft., 5. 

Reithrodoiztonzys mexicanus howelli Goodwin 

Alus tazamaca Gray, 1843: 79 (a nomen n u d u m  applicd to specimens of Ochetodolz lnexicanus 
De Saussurc from CobAn, Guatemala, fide Alston, 1879: 151). 

Reithrodon mexicana, Tomcs, 1861: 284. 
Oclielodon 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: 37. 

TYPE.-Female, skin and skull; Amer. Mus. Nat. Hist. No. 70500; Guate- 
mala, Dept. El Quicl~C, (Santo Tomis) Chichicastenango, 6500 feet elevation; 
collected 12 February 1925 by A. W. Anthony. 

D ~ s ~ ~ ~ s u ~ ~ o ~ . - M o u n t a i n s  of eastern and central Chiapas and of western 
and central Guatemala. Known range from the vicinity o l  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. 



H~i$n.~.r.-Prcdolr~inantly in and adjoining moist Lorests. Specinlens were 
collectetl in situatioils as lollows: I n  a thicket of brush that borderetl an 
abandoiled grass-covered cornfield; exanlples of szi~niclzrasti and fulvescens 
werc trapped in  the same thicket (Cllanquejelve). I n  grass on a rocky hill- 
side; speci~nens o l  szir~zichl-asti werc collected in the same trap line (Barrillas). 
In  ;I snlall corn patch surrounded by Inany blocks ol paved streets and closely 
packed houses in the center of Chichicastenango. On  a northeast-lacing slope 
in ;I lush growth of lerns, ~noss, and grass in a wet forest (Chajul). On  a steep 
slope in a dense growth of ferns and vines in a wet forest (1;inca Helvetia). 
I n  ;I tree adjoining a stand oC swamp cypress along a river; the uncultivated 
slopes o l  tlle river valley were covered with oak scrub (13ochil). I n  vegetation 
bordering a swamp among stands ol' oak and pine (Pueblo Nuevo). I n  bushes 
ant1 tall grass adjoining a stream in lr~oist pine-oak forests; in a virgin cloud 
forest; 9 lcet above ground in a tree in a second-growth cloud lorest (Prusia). 
At the end o l  a rotted moss-covered log in a streamside, damp, broadleaf 
1'ol.e~~ (Sau JosC). 

Co~~~~<rso~s . -Compa l - cc I  with K. 111. mexicnnzis (specimens of howelli 
lro111 Chiapas; examples o l  nzexica~zzis fronl I'uebla and central Veracruz): 
Sn~aller (see rneasui-ements). Paler; bufl'y bands o l  cover hairs o l  the back ant1 
sitlcs near Cinnaniorl or Orange-Cinnalnon (near Tawny in  mexicnnzis); a 
lesser admixture o l  the black overhairs; dorsal stripe less blackish and more 
diiruse. 1Srain case relatively shorter; zygo~natic diarneter relatively lcss (011 
the average lcss than 135 per cent of cranial depth in Irowelli; usually over 
1/10 per cent in ~r~exica~zti.~); incisive foramina shorter (length of I'oran~ell 
al)out eqn;il to rostral breadth, not distinctly greatcr than rostral breadth as 
in 11rcxicn7lers); auditory 1)nllae actually larger. 

Compared wit11 ocotepeq7re7rsis (specimens of ho7uelli lroni Chiapas; speci- 
nlens of ocolepeqziensis Iron) Honduras): Similar in size, but tail possil~ly 
longer (see measurelnents). Slightly paler dorsally, with lewer black hairs; 
buKy llues similar in tone. Rrain case larger and oval in outline as viewed 
dorsally (smaller and strongly constricted postcriorly in ocolepequensis); 
frontals inflated dorsally, concave in profile (essentially flat in ocotepeque~zsis); 
rostrum averages relatively shorter (length of rostrunl usually lcss than 90 
per cent o l  cranial depth in Ilozuelli and over 90 per cent in the esanlples of 
ocotepeqziensis); incisive loramina average shorter. 

~<EMAII~~s . -T~c  specinlens listed 1x1-e give evidence ok' 3 centers 01 differ- 
entiation within the range ascribed to howelli. Those centers are: T h e  n~oun-  
tains of Chiapas, the Sierra Cuchumatanes, and the highlands o l  soutllei~n 
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 o l  those areas possibly would emphasize rather than o1)scurc the mor- 
phological differences that are seen in the samples at hand. The  specinlens 
lrom Chiapas are all snlall and nloderately pale; they h:lve relativcly short 
incisive loramina antl slight molar teeth. Those from the C:uchumatanes and 
;~djoining loothills to tlie northwest (specimen lroin Sa11 JosC.) are consistently 
larger and are slightly tlarker tlorsally; thcy have longer loranlina, a longer 
rostrum and con~paratively heavy teeth. They resernble solrle specimens of 
n7,exicaizzrs l'rolrl Veracruz. Thc specinlens li-0111 southern Alta Verapaz (Cobin 
and Finca Panzamali) resernk)lc those lrom the Cucllu~natanes in color, but 
are like lrlost ol the Clliapan sanlplcs in size and cranial details. 

The  2 topotypcs oi I~owei l i  lack tlark pigment in the terminal part o f  tlie 
tail. I11 all other exa~riples oC the subspecies, as here understood, tlie tail is 
entirely concolor; however, a white tip is obsel-vet1 on other specimerls o l  the 
?t iex ica~,~ ,s  group o l  spccies antl races. A specimen 01: K. n?. potrerograndei 
rroni Costa Rim, 2 examples oS K. ni,. siide~stl-iinzi, 3 individuals ol R. ni. 
el-emic~r.r Iron1 Ecuatlor, and 2 spccirllells of' 12. darienensis lro~rl Panarnj lack 
pigment in the tip ol the tail. T h e  character apparently occurs sporadically 
in R. ~tzexicnnzls and related species and is nowhere a population character- 
istic. In  12. creper, of the ten~cirostris group, a white-tipped tail is o l  cornmorl 
occurrence. 

SIJECIMENS E ~ ~ ~ r ~ r a ) . - 7 ' h i r t y - s i x  Srom the lollowing localities: Guate- 
~nala .  Alta Verapaz: Cobin, 4500 St., 4 (CM); Finca Panzamali, 4100 ft., 1. 
Chimaltenango: San Pedro Yepocapa, 4800 it., 1 (CM). El QuichC: Chajul, 
6400 It., 2 (US); (Santo Tomis) Chichicastenango, 5000 ft., 1 (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 dc las RiIinas, Santa Clara, 5500 it., 2 (CM). Mkxico. Chiapas: 
13ochi1, 4300 ft., 2; valley of Comitin, 5700 it., 1 (US); Prusia, 3500-4500 ft., 
12; 40 mi. NNW San Cristhbal, Pueblo Nuevo, 5600 ft., 1; 28 mi. ESE 
Comitin, Sari JosP, 4900 l't., 1 (MVZ); TumbalA, 4000 it., 3 (US). 

R e i t l ~ ~ o d o n t o m y s  ~nex i canus  or i~zus  Hooper 

R ~ t 1 1 1 1 0 d o 1 ~ 1 ~ 1 r t ~ y ~  T I ~ C X Z C U T Z I I S  0 ~ 1 1 ~ 1 1 ~  Hooper, 1949: 169. 

T y ~ ~ . - A d u l t ,  skin and sknll; Univ. Calif. Mus. Vert. Zool, No. 98459; 
El Salvador, Dept. Sonsonate, about 12 iniles southeast of Sonsonate, near 
sulmnit of Balsa~rl Range, Hacienda Chilata, elevation 2000 feet; collected 
12 May 1942 by M. Hilclebrand; original No. 1465. 

D ~ s ~ ~ ~ ~ u u ~ ~ o ~ . - h f o u n t a i n o u ~  slopes of El Salvador and of southeastern 
Guatemala. Known range lroin San Rafael and Lago de Amatitkin, Guate- 
mala, southeast in the coastal chain of volcanoes to the Balsam Range, El 
Salvador, and southeast on the southcrn flanks o l  the interior highlands of 
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El Salvador as far as Cerro Cacaguatique. Vertical range frorn 2000 feet at 
Hacienda Chilata to 7000 feet at San Rafael, Guatemala. 

HAn~~A~.-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 Amatitlin). In  a pile of old 
roofing from a coffee nursery in semihumid lorest (Volcin de Santa Ana). 
In  trees in coffee groves and a coffee-balsam iorest; 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 ianana leaves on the ground in a banana grove; at the base of B 
banana tree; on the rool of a banana-leaf shed; in a nest in dense brush on a 
mountainside; in a house (Cerro Cacaguatique). 

COMPARISONS.-Compared with lucifrons (specimens of orinus from Los 
Esesmiles; specimens of lzlcifrons iron1 central Honduras): Similar in size and 
in color of upper parts. Underparts usually white, instead ol Light Pinkish 
Cinnamon as in lucifl-ons. Cranium flattened dorsally and relatively shal- 
lower; rostrum actually and relatively longer (length of rostruin 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 howelli (specimeils of 07 znus froin Los Esesmiles; examples 
of howelli from Chiapas): Larger (see measurements). Upper parts much 
brighter, the mass effect 01 the kur on the back bright tawny or orange-cin- 
namon; the black hairs coinparatively inconspicuous; buf-Ey bands similar 
in hue, perhaps slightly inore ochraceous in hozuellz. Skull averages larger 
in all dimensions; zygomata relatively broader, rostruin 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, ol 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. I t  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 froin Hacienda Chilata and Volcin de 
Santa Ana. Those from Chilata arc 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. T h e  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 
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(San Rafael and Lago de Amatitlin) 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  speciinens 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 ocotepeqzlensis. 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. 

SPECIMFNS E X A M I N E D . - F ~ ~ ~ ~ - ~ W O  from the following localities: El Salvador. 
Chalatenango: Los Escsmiles, 6400 It., 12 (MVZ). MorazAn: Cerro Cacagua- 
tique, 3700-4800 ft., 11 (MVZ). San Miguel: Cerro Cacaguatique, 3500-3750 
it., 11 (MVZ). Sonsonate: Hacienda Chilata, 2000-2600 It., 7 (MVZ); Vol- 
chn de Santa Ana, 4500-5000 ft., 4 (MVZ). Guatemala. Guatemala: Lago de 
Amatitlbn, 4200 It., 4 (US). Sacatepkquez: Finca Sail Rafael, 7000 ft., 2 (CM). 

Reithrodontonzys mewcanus o c o t f p ~ q z ~ e n s i s  Goodwin 

Reitlzrodoizlo~izys lnexzcailus ocolepequcvzszs Goodw~n, 1937: 1; 1942: 159. 

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

D l s ~ ~ l ~ u ~ ~ o ~ . - I n t e r i o r  highlands of western I-Ionduras and extreme north- 
western El Salvador. Known geographic and vertical range from Monte Verde 
west to Monte Linderos, 5700 feet, I-Ionduras, and south to Los Esesmiles, 
8000 feet, El Salvador. 

HALXl~~~.-Apparently cloud forest. The  specimens were collected in situa- 
lions as follows: I n  oak cloud forcst under a rotten log; by a hole in moss 
among Ierns and brush (8000 It. on Los Esesmiles). In  a straw hut in a clearing 
in brush (7500 it. on Los Esesmiles). In  dense forest (Monte Verdej. 

COMPARISONS.-Compared with o? znus (topotypes of ocotepequensis; speci- 
inens of orznus from western El Salvador): Smaller (see measurements). Tail 
relatively short, possibly slightly shorter than in 07 znus. Pelage longer. Upper 
parts inuch inore somber. Skull narrow and relatively long; smaller in all 
dimensions and relatively smaller in zygolnatic breadth, breadth of brain 
case, and breadth of rostrum; auditory bullae similar in absolute size, rela- 
tively larger in ocolepequenszs. 

Compared with lz~czfrons (topotypes of ocotepequensis; specimens of 
lz~czfro7zs froin the vicinity of Tegucigalpa): Smaller (see measurements). 
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Tai l  possibly relatively sllorter. Upper parts darker, the back cllestnut rather 
than bright tawny. Basal bands oI cover hairs darker, near Plumbeous-Black. 
Terrninal bands o l  hairs of underparts shorter (the basal bands longer) and 
creamy white (usually Pinkish Cinna~non in lucifro7zs). Craniunl sn~allcr in 
all dimensions; disproportionately sinallel- in depth and in rostra1 breadth. 

R E M A R K S . - T ~ ~ ~  specinlens lroin Monte Linderos and Cerro Pucca have 
broader rostra than those l r o ~ n  Monte Verde but the 2 series agiee in external 
and other cranial characters. Three immature specimens, one without skull, 
from the cloud forest near the summit ot Los Eses~niles apparently ale refer- 
able to ocotepequenszs. They are smaller and darker dorsally and have larger 
black facial markings and longer lur  than the series ol oli7iz1s fro111 the dry 
oak and brusl~ belt at 6a00 feet on the sanle mountain. Although no al)so- - 
lute characters are known for distinguisl~ing ocotepequelzsis froiri adjoining 
subspecies of H. ni,exican.z~s, the occurrence o l  ori~zzrs and ocolepequensis on 
the sanle nlountain but apparently in different ecologic situi~tions susgests 
that ocotepequensis may be specifically distinct l'roin ol-inus. T h e  2 forms 
require further stutly to deter~rline their precise relationships. As now under- 
stood ocotepeqzlensis appears to be a race o l  R. nzexicanus. Its differential 
characters are of no inore than subspecific value and its range complements 
that of races of R. mexicanzls. 

SPECIMENS E X A M I N I ; I ~ . - F O U ~ - ~ C ~ ~  from the lollowirlg localities: El Salvador. 
Chalatenango: Los Esesmiles, 7500-8000 It., 3 (MVZ). Honduras. Lempira: 
Cerro Pucca, GGOO It., 2 (AM); Monte Linderos, 5700 ft., .3 (AM). Ocotepeque: 
Monte Verde, 4500 It., G (AM). 

Reitlr1.odo7ito~77ys n7exica7zus lncifrons Howell 

Reill~l-odonlomys mexicoilus lucifrons Howell, 3332: 125; Gootlwin, 1942: 159. 
Reilltrodontonzys nzexicnnus ~iziizt~sculus Howell, 1932: 125; Goodwin, 1942: 160. Honduras, 

DcpL. 1;rancisro MoraAn, Comayaguela, 3000 feet elevalion. 

T Y P E . - A ~ L I ~ ~  female, skin ant1 skull; U. S. Nat. Mus. No. 2.57086; Hon- 
duras, Dept. Francisco Morazin, about 15 irliles (air line) north-northwest of 
Tegucigalpa, Cerro Cantoral; collected 7 February 1932 by C. I?. Underwood; 
original No. 709. 

D~s-r~~eu~rro~.-Highlancls of central ant1 eastern EIondt~ras and north- 
western Nicaragua. I<nown range from the vicinity of Muya, Hontluras, 
southeast to the Rio Coco (probably headwaters near Ocotal), Nicaragua. 
Vertical range from approximately 3500 leet at Cornayag~~ela to 6000 feet on 
Cerro Cantoral, Honduras. 

H A B I T A T . - T ~ ~  specimen from Conlayagueli~ was collcctecl on scrubby land 
400 or 500 leet higher than the city (Goodwin, 1912: 109). T h e  interior high- 
lands of Honduras are characterized by deciduous hardwood forests, by oak 
and pine, and by brush and savanna; cloud lorcsts occur on the higher rnoun- 
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tains (Carr, 1950). There is no  information on habitats 01 the other speci- 
mens examined. 

C O M P A R I S O N S . - C ~ ~ ~ ~ ~ ~ ~  will1 howelli (specimens o l  ll~cifrons l r o ~ n  the 
vicinity of cerros Cantoral and Archaga; specimens of Izozuelli froln Chiapas): 
Larger (see measurements). Upper parts nluch brighter, the Tawny bands 
of the cover hairs prominent over entire dorsuin and sides, ~ n u c h  less obscured 
by black guard hairs than in Itowelli. Underparts Light Pinkish Cinnamon, 
rarely whitish as in howelli. Cranium larger in all dimensions; proportions 
similar in the 2 series, hut the palate in lz~cifro7zs relatively longer on the 
average. 

Compared with clle~riei (specimens ol l~rcifrons fro111 central Honduras; 
specimens of cherriei from central Costa Rica): Sliglltly 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 cherriei). Cranium large as in  cherriei, but relatively 
smaller in length of brain case, rostrum (respectively 87 and 92 per cent of 
depth o l  cranium in lz~cifrons and cherriei), and incisive loramina (respec- 
tively 47 and 51 per cent of depth of cranium in the 2 races); auditory bullae 
slightly larger on the average. 

Cornpared with R. lire-uirostris (specimens of lz~cifrons irorn central Hon- 
duras; specimens of brevirostris from Villa Quesada and Zapote): Larger (see 
rneasurernents of hind loot 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 
13rown in  subadult pelage (Fuscous in brevi,rostris); tips of hairs of under- 
parts usually Light Pinkish Cinnamon (creamy white in Orevirostris); the 
forms indistinguishable in color of sides, ears, feet, and tail. Cranium lnore - 
convex dorsally and averaging larger in all dimensions in lucifrons; rostrum 
relatively narrower, averaging 36 per cent (lucill-oms) and 50 per cent (Dreviros- 
tris) of brain-case depth in adult specimens; molars and auditory bullae 
much larger; incisive loramina relatively narrower and absolutely, i l  not 
relatively, longer. 

REMARKS.-R. nz. lzrcifl-ons is a large, bright-colored subspecies that inhabits 
the central highlands of Honduras. I t  apparently intergrades with neigh- 
boring subspecies: with ocotepequensis to the northwest, as indicated by 
specinlens from Cerro Pucca; with orinus to the southwest, as seen in speci- 
mens from Cerro Cacaguatique. The  ranges of lucifrons and of cllerriei, as 
now known, are separated by the lowlands of Nicaragua where harvest mice 
of the species mexicanus probably are rare or are entirely absent. T h e  2 iorrns 
probably do not interbreed lreely at the present time level, but through 
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individual variation they do intergrade and are clearly part of the chain of 
intergrading Iornls 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 
lucilrons, and it seems clear from the material at hand that the former must 
be considered synonymous with lucif7-ons. 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 (luci- 
frons) and central Costa Rica (chen-zez), however, the bright adult pelage is 
repeatedly associated with skulls that nlust 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. mexzcanzls the adult pelage colors 
may be acquired at an earlier age in Honduras and Costa Rica. 

A single fragmented skull in R. mexzcanus labeled as from thc Rio Coco, 
Nicaragua, is referred to this race on geographic grounds only. I1 the speci- 
men was collected on the Rio Coco, it likely came froin the headwaters of 
that river, possibly in the vicinity of Ocotal. T h e  species is to be expected 
there but not in the lowlands toward the east. 

SPI'CIMFNS E X A M I N F D . - T ~ ~ ~ ~ ~  fro111 the lollowing localities: I-Tonduras. 
Francisco Morazin: Cerro Cantoral, GO00 It., 9 (7 AM, 2 NM); near Coma- 
yaguela, about 3500 ft., 2 (1 AM, 1 NM); El Derrumbo, 4000 ft. (?), 1 (AM); 
Hatillo, 4800 It., I (AM); La Flor Archaga, 4500-5000 ft., 5 (2 AM); Montafia 
Vdsquez, 6000 ft., 3 (CM); Monte Redondo, 3500-4000 it., 2 (AM); Sabana 
Grande, 3500 ft., 2 (AM). La Paz: Humuya [=Muya, 4000 it. ?I, 4 (AM). 
Nicaragua. Rio Coco, 1 (AM). 

Reithrodontonzys ltlexican~is cllel-riei Allen 

Hesperomys (Vesperimus) cherrii Allen, 1891~ :  21 1. 
Sitomys cherriei, Allen, 1893: 238. 
Reitlzrodontomys costaricensis Allen, 1895a: 139; 1904: 45, 70. Costa Rica, l'lov. Cartago, La 

Carpintcra, 5000 feet elevation. 
Reithrodontomys clzerriei, 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 Jose, San JosC; collected 9 June 1889 by C. I;. Underwood. 

D I ~ T R I ~ u T I ~ N . - T ~ ~  Cordillera Central and northern part of the Cordillera 
de Talamanca, Costa Rica. Known range from the vicinity of Zarcero 
(Tapesco), Prov. Alajuela, southeast to Volcrin de Iraz6 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 a1 Villa Col6n and San JosC to 7000 
feet at Estrella de Cartago. 

H A B I T A T . - ~ ~ ~ c ~ ~ ~ ~ s  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 Volcin de IrazG, was taken in a stone fence. 

C O M P A R I S O N S . - C O ~ ~ ~ ~ ~ ~  with brevzrostris (specimens of cherriei from 
central Costa Rica; topotypes of brevzrostris): Much larger (see ineasurements 
of hind loot, skull length, and length. of molar row). Tail averages shol ter 
(135 per cent of head and body length cornpared with 153 per cent in Drevzros- 
tris). Coloration brighter in subadult and adult pelages, the orange hues 
more prominent, particularly dorsally (near Zinc Orange or Ochraceous- 
Olange in adults). Cranium deeper, its dorsal profile strongly convex (com- 
paratively flat in brevirostris); larger in all di~nensions except breadth of 
incsopterygoid 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 measurenlents). Coloration siinilar. Crania oi the 2 i'orins greatly 
different in absolute size: siinilar in most proportions, but brain case and 
inolars relatively larger, zygoinata broader, and rostrum and incisive fora- 
~rlina longer in clierriei. 

REMARKS.-R. nz. cllerriei is one of the largest and brightest colored of the 
subspecies of Reitl.lrodontonzys mexicanus. Its body size and length of skull 
are comparable to those of some races of Peromyscz~s maniculatus. In full 
adult pelage it resembles Peronzyscus nuttalli nzlttalli, 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 inay be expected to intergrade 
with R. m. garichensis of western Panamli. As is true in some other regions, 
specimens lrom higher altitudes average larger than those froin lower eleva- 
tions. T h e  exalnples l r o ~ n  El Copey and from the slopes of Volclin de Irazi~ 
(6000-7000 feet) average slightly larger than those from San JosC and San 
Pedro (3000-4000 ieet), but with the present samples the differences are not 
significant. 

T h e  original description of cherriei (Allen, 1891~) is based on a mixture 
of specilllens ol 2 genera, namely Reithrodontomys and Peronzyscus. Allen 
based the name clzerriei on 6 specimens as lollows: a study skin without skull 
collected at San Jost by C. F. Underwood and 5 alcoholic specimens collected 
by G. K. Cherrie at La Carpintera. H e  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 inay 



have been based. The  free skull associatetl with that skin, however, is that 
of a I'ero~nysczw 7r7nnicz~lutus. I t  probably belongs with a skin of a Pe~.o?rzyscus 
which was coiltairled in the saine jar with the Reithrodontomys ant1 which 
Allen referred to 1'. sonoriensis. The  skull is the one nleasured and describetl 
by Allen in the original account of clrel-7-iei. Allen believed that he was 
describing a lornl of the genus Pe~-on1ysc7is w11en he naliled his new lorm 
Hesperon~,ys (Ves~es i r t~ t i s )  [~I'el-orn,ysc~is] cherriei; he compared it with 
Peronzysc~ls ?zutlnlli azrl-eolz~s. Actually, he described the skin of a new l'orn~ 
of Reithrodonlon7ys and the skull of a well-known species of l'esorrzyscus. 
Belore the error was discovered he described Reithrodontor~i,)ls costal-icensis, 
basing his descriptiou (1895~: 139) again on a series of specimens I ro~n  La 
Carpintera; all of these specimens are harvest mice. This action inakes it 
more certain that Allen placed much weight on the characters o l  the skulls 
of cl~en-iei and costnricensis, and that he considered cllesriei a Iorm of 
Perorrlysc~rs, and costasicensis a representative of Reithsodonlot~zys. Because 
his intent seeins clear, the name chesl-iei should be associated with the skul! 
rather than with the skin and should be treated in the nomenclature of the 
genus Pero~nyscus. Osgood (1907: 51), however, co~lsignetl it to Reitl~j.odon- 
t o n ~ y s  and designated a lectotype. He  selected the skin without skull frorrl 
San JosP that was contained in Allen's original series. Osgootl's solution of 
the problem should stand. 

SPECIMENS 1 3 ~ ~ ~ 1 ~ 1 1 ~ . - ~ o r t y - ~ e v e l l  fro111 the iollowillg localities in Costa 
Rica: Alajuela: vicinity of Alajuela, 3200-3500 It., 2 (AM); Tapesco, 5000 
It., 1 (AM). Cartago: Cartago, 4500 ft., I ;  El Copey de Ilota, 6000-6500 It., 4; 
Estrella tle Cartago, 4500 ft., 1; slopes of El Volclin de Iraz6, 6 (CRiI); foot- 
hills of El Volclin de Irazu, 4800 I t . ,  I ;  La Carpintera, 5000 ft . ,  5 (AM). San 
Jos6: vicinity of Escazix, 3000-4000 ft., 5 (AM); Las Nubes, 5000 it. ,  6 (AM); 
Los Higuerones, Escazi~, 4300 Et., 2 (AM); Sabanillas dc I\4ontes de Oca, 
4000 lt., 1 (AM); San Indro, 4700 St., 1 (AM); Sat1 JosP, 3100 ft., 2 (1 CM, 
I NM); vicinity of San Pedro, 4000 St., (i (AM); Tibas, 2 (AM); Villa Col6n, 
Rio Grande, 3000 ft., 1 (CM). 

Reithrodonloltzys rnex ican~~s  potrerogrnndei Goodwin 
Xeifl~rodonfomys naexican~ts polrel-ogrcintlei Gooclwin, 1945: 1; 1946: 384. 
Xei/hrodontomys mrxicanu.r cherrii, Enders and I'earson, 1940: 2 (part). 

T ~ ~ > ~ . - S u b a d u l t  male, skin and skull; Anler. Mus. Nat. Hist. No. 142464; 
Costa Rica, Prov. Puntarenas, Sabanna de Potrero Grande, Agua Ruerla 
(locally known as Cafirls Gordas, but about 30 airline miles north of the 
Cafias Gordas near the Panamanian national boundary, fide Goodwin, 1946), 
elevation about 3500 feet; collected 29 December 1944 by C. F. Underwood. 

DI~TRI~U~ION.-Pacific slopes oI the Cordillera de Talamanca ol' eastern 
Costa Rica and extreme western Panamli. Known range from Agua Buena, 
Costa Rica, to localities on the slopes of Cerro Pando, Panamli. Vertical range 
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froirl3500 feet at Agua Buena to about 4000 feet on the Rio Colorado (Siola) 
and Rio Chebo, Panami. 

HABITAT.-NO habitat notes are available. 
C o ~ ~ ~ n ~ s o ~ s . - C o m p a r e d  with R. darienensis (subadult topotypes of 

petrel-ogral~dei; subadult topotypes of darienensis): Slightly larger (see 
measurements). Coloration of upper parts brighter and of the R. nzexicanzrs 
type (not "streaked" or "peppered" as in the R. grncilis series of fornls); 
dusky stripe of hind Poot much longer and broader. Cranium longer and 
narrower; brain case relatively narrower (the brcadth averages 123 per cent 
of depth of cranium, as against 130 per cent in darienensis); interorbital area 
relatively narrowcr; rostruin broad in both forms, relatively longer in potre1.o- 
grandei (its length averages 86 per cent of cranial depth colnpared with 82 
per cent in dnrienensis; incisive foralnina relatively longer; auditory bullae 
much more inflated. 

REMARKS.-R. m. pot?-erogralzdei is a snlall 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. 771. gnrichensis which range at higher ' 
elevations in the mountains to the northwest and southeast, respectively, 
it is quite distinct from therrl 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 clzerriei or 
garichensis. Externally and cranially it resembles R. Ore-oirostris from the 
Caribbean slopes ol the mountains of central Costa Rica, a form which ap- 
parently is specifically distinct from R .  nzexicnn.z~.r. Until it is better known, 
its taxonomic status cannot bc clearly determined, but if the interpretatiou 
of thc v2rriations seen in the specimens from extreme western Panam5 is 
correct, it interbreeds with go,ric/zensis, which is a geographic race of R. 
n7exicanus. The  specimens lroln Siola, Rio Chebo, Wald, ant1 Cerro Punta, 
Panami, are variously between potrerogmndei and gnl.ic/zensis in characters 
of skin and skull. The  rrlajority of the specimens lrom the first 3 localities 
fit best with potrerogmndei. Those lrom Cerro Punta, although morpholog- 
ically intermediate, are rcfcrred to gnrichensis. For further details on the 
relationsllips of these 2 lorms, see the account of gnrichen,sis. 

SPECIMISNS EXAMINED.-Thirty-nine lroln the following localities: Costa 
Rica. Puntarenas: Agua Ruena (Callas Gordas), 3000 ft., 7 (AM). Pana~ni .  
Chiriqui: Rio Chcbo, 14 (PM); Siola, Rio Colorado, 4100 It., 16 (PNI); 
Rio Santa Clara, 4150 Ct., 1 (PM); Rio Chiriqui Viejo, Wald, 3800 it., 1 (PM). 

Reilhrodontornys n7exicanus garichensis Enders and Pearson 

Reilhrodonlomys rnexicanus gnricl~ensis Enders and Pearson, 1940: 1 .  

Iieithrodonlomys costaricensis, Bangs, 1902: 39; Allen, 1904: 70. 
R~i th ior lo i~ tonzys  mexicanus cllerrii, Howell, 1914: 74 (part);  Endcrs and Pearson, 1940: 1 
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TY~.E.-Subadult male, skin and skull; Acad. Nat. Sci. Phila. No. 18614; 
Panarni, Prov. Chiriqui, 5 miles southwest of El Volcin (post office), Rio 
Garichd, elevation 3200 feet; collected 14 June 1937 by Samuel Cresson; orig- 
inal No. 2607a (R. K. Enders). 

DISTRIBUTION.-The Cordillera de Talainanca of western Panami and pos- 
sibly of extreme southeastern Costa Rica. As now known, confined to the Vol- 
cin de Chiriqui and slopes of adjoining mountains. Altitudinal range fro111 
3200 feet on the Rio Garicht to 7000 feet at Casita Alta, near B6quete; one 
subadult specimen known from 11,000 feet in the crater of the Volcin. 

HABITAT.-Most of the specimens obtained by R. K. Enders and associates 
in Panamri (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 froin Rio GarichC were collected among 
grass and brush. 

C o ~ r ~ ~ ~ s o ~ s . - C o i n p a r e d  with cherriei (specimens of gariclzensis froin the 
vicinity of B6quete; 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 cherriei); 
upper incisors erect (strongly decumbent in cherriei). 

Compared with potrerograndei (subadults of garichensis from the vicinity 
of B6quete; 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 
oc depth ol cranium in garichen,sis compared with 86 per cent in potrero- 
pandei); incisive foramina relatively longer; molar teeth much larger; audi- 
tory bullae relatively much more inflated. 

Compared with R.  brevirostris (specimens of garichensis from the vicini~y 
of B6qnete; specimens of breuirostris from central Costa Rica): Larger; range 
in cranial length and length of molar row of subadults 22.8-23.6 inm. and 
3.2-3.6 mm., compared respectively with 22.1-22.5 min. and 3.0-3.1 mm. in 
adults of brevirostris. The  2 forms similar in coloration. Cranium of gariclzen- 
sis larger in all dimensions; brain case well inflated (dorsal profile of craniuill 
con~paratively flat in breuirostris); rostrum relatively longer and narrower; 
molar teeth much larger; auditory bullae absolutely, if not relatively, larger. 

REMARKS.-R. m. garichensis is quite distinct cranially froin breuirostris 
and potrerog-andei, 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. I t  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 Panamj are similar in coloration. R. 7n. cherriei is the brightest 
colored in all pelages and R. breuirostris is the most drab in the subadult 
pelage. T h e  color differences between the forms are slight. 

There is much variation in the series from western Panami. The  specimens 
from the higher elevations on the Volcdn de Chiriqui-Bbquete, 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 clterrzez in the few characters mentioned above. The  example 
lrom the crater of the Volckn, a young individual in subadult pelage with 
unworn molar teeth, somewhat resembles specimens of R. mzcrodon and 
R. tenuirostris of Guatemala in its exceptionally long pelage, long narrow 
iostrum, narrowly spread zygomata, and narrow zygoniatic plate. In the gen- 
eral appearance of its skull, however, i t  resembles R. mexzcanus. All of the 
examples from the Rio Garichi. are young. With the type, which is not at 
hand, they form the basis for the description of gariclzenszs. Only 2 are clearly 
subadults; the remainder are younger and are in the process oE molting the 
worn juvenile pelage and acquiring the brighter subadult fur. In  comlnon 
with the specimens from stations on the upper slopes ol the Volcin those 
lroln the Rio GarichC are large and inoderately dark dorsally and have long 
narrow rostra, gross molar teeth, and large auditory bullae. T o  my eye and 
on the basis of their measurements all of these specimens stand apart from 
those from the western side oC the Rio Chiriqui Viejo. 

The  Rio Chiriqui Viejo appears to be a barrier to harvest mice of the species 
R. mexzcanus. Dr. Enders suggested (zn Zztt.) that the 4800-foot level woultl 
approxinlate the upper limit of effectiveness ol 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 ale 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. 



In size, shape o l  brain case, xygoinatic breadth, and size of bullae and of 
irlolar teeth, 4 specimens iron1 Siola, 2 from llio Chel)o, arid the example 
from Wald fit well in a series of potrerogl-andei from Agua Buena. Two 
cxanlples lrom Siola and 4 lrom Rio Chebo, in contrast, resemble specimens 
from Rio GaricllC and Bhquete. The  characters of the rernainder are inter- 
iriediale or fall variously to one group or the other. Considering all characters 
and specimens, the sample fronl Siola tends to resemblc that o l  polrero- 
gl-andei froin Agua Buena and is least like the series fro111 localities east of 
the l l io  Chiriqui Viejo. T h e  sample from Rio Chebo and the speci~nen lrom 
Wald are soinewliat closer morphologically to the samples from the locali- 
ties across the river, but they still are distinct in a suficient i iu~nber of char- 
acters to warrant placement with the series froin Agua liuena. 

T h e  variation in the serics from Panatnk is great enollgh to make one sus- 
pect that several forms, perhaps more than oric species, are represented. T h e  
specimens in the series can be segregated into distinct lots. Those lots ap- 
pear to represent only one species; the gap betaveen cxtremes in all char- 
acters is coinpletely bridged by intermediates. I t  is concludcd, therefore, 
that the comparatively great variation obtaining in the sa~nples lrom west- 
ern l'anamri is a result of the interbrcediiig of 2 morphologically distinct 
forms, one of large size of the highlantls ancl of areas east of the Rio 
Chiriqui Viejo, the other a small form of lower elevatioris to the west of 
that river. The former niay be  known as go?-icltcn.c-is, the latter as poll-el-o- 

g~calzddei; both are treated as races oC K. ~~i,e.rican~rs. 
Two specimens labeled "Roqueron" probably came from slopes above 

that village; the one oltl enough for positive identification resetiibles speci- 
mens from Rio GarichP. A skin only from Cerro I'arido is referred tenta- 
tively to gal-zcl~c.n~?~; the cranium is needed to per~ni t  positive subspecific 
idcntification. 

One o l  2 specintens fiotrl Cerro Putlta has the heavy rostrum and sinall 
bullae ancl tceth scen in most of the speciinens from Siola. T h e  other speci- 
inen resembles cxatnples of ga~zclzensrs Gom R6quete and liio GarichP. 
Both are large and are rcferrcd to garzcl7enszs. 

SPECIMENS E~~MlN~~~ . -Twen ty -o l l e  lrolri the following localities in Chiri- 
qui, Panamk: near Boquerhn, 2 (1 AM, 1 GM); Rhquete, 3500-4000 ft., 6 
(3 AM, 1 CM, 2 US); Casita Alta, 7000 It., 2 (PM); Cerro Pando, 1 (PRI); 
Cerro Punta, 6000 ft., 2 (PNI); Rio Garichk, 3200 ft., 7 (PRI); El Volcdn de 
Chiriqui, 11,000 it . ,  1 (PNI). 

Reithrodontomys mexiranms nzilleri Allen 

Reitlzrodontomys nzillcri Allen, 1912: 77; Howell, 1914: 74. 
Reithrodontomys siidcrstrdmi, Howell, 1914: 75 (part). 
Iieithrodontomys mexicanus milleri, Hershkovitz, 1941: 2. 
lieithrodontomys mexicn~i~ls  siiderstromi, Hershkovitz, 1941: 3 (part). 
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Ty~~.-hIIale, skin and skull; Amer. Mus. Nat. Hist. No. 32596; Colombia, 
Prov. Cauca, Munchique, elevation 8325 leet; collected 28 May 191 1 by Leo 
E. Miller. 

Drs~~<~nu~ro~. -h / lodera te  elevations in the Andes of western Colombia 
and northwestern Ecuador. Known range from El Roble and Laguneta 
southwest in the Celltral Andes to Valle de las Papas, Colombia, and in the 
Western Andes to the vicinity of Pefiaherrera, Ecuador. Altitudinal range 
lrorn GOO0 feet at Coca1 to 10,300 feet in Laguneta, Colombia. 

H ~ n ~ ~ ~ ~ . - S u b t r o p i c a l  forests (Hershkovitz, 1941). 
COMPARISONS.-Compared with garicllensis (topotypes of nzilleri; exam- 

ples of ga,richensis lrom Panami): Slightly smaller; about the size of 
potrel.ogran.dei. 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. 
Forel'eet white dorsally, lightly clouded with dusky on the mid-line from the 
wrists approxinlately to the base of the toes. Upper surlaces of hind feet 
whitish with a faint to distinct, dusky, wedge-shaped stripe extending froin 
the tarsus approxirnately to the base ol the toes. Tail and ears as in gari- 
clzensis. Rostrum relatively broader and shorter; frontals relatively broader 
interorbitally; palate longer and auditory bullae larger. 

Colnpared with erenziczls (topotypes of milleri; topotypes of eremiczu): 
Smaller (see measurements). Much darker dorsally; upper parts dark brown 
(Tawny to Verona Brown) instead oC tan (Cinnamon to Pinkish Cinnamon). 
Tail liuscous instead of grayish brown. Dusky stripe ol hind feet broader 
ancl longer. Craniunl smaller; zygomata much more delicate anteriorly, the 
zygolnatic plate actu;rlly and relatively narrower; frontals relatively broader 
interorbitally; palate relatively longer; molar row actually and relatively 
smaller. 

REMARKS.-R. rn. nzilleri is a well-marked race that inhabits Andean val- 
leys and slopes at moderate elevations in Colombia ancl northwestern Ecua- 
dor. I t  occurs both in the Western ancl Central Andes, but as now known 
it  is absent lroln the Cordillera Oriental. It  is Inore strongly differentiated 
lrorn the southern forms, soderstronzi and eremicus, than it is lrorn gariclzen- 
sis and sonie other races to the north. This is clearly evident when the skins 
and skulls from Costa Rica, PanamA, 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 lrom the inter-Andean plateaus near Pimanpiro and Quito stand 
apart lroin the rest o l  the series. The  remainder of the specimens from 
South America form a second, moderately uniform group to which the 
name milleri 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 Irom 
Quito and Pi~nanpiro (respectively typical of soderstriimi and er~nzicus) 
are the largest. The  speciinens from Pefiaherrera and Valle de las Papas 
differ somewhat from the samples taken at localities to the north, but they 
are clearly more siinilar to topotypes of milleri than to topotypes of 
erenzicus or soderstromi. Each of those series from Pefiaherrera and Valle 
de las Papas probably represents a inicrorace which, as now sampled, does 
not warrant lorinal 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 speciinens froin Pefiaherrera and in one irom Pimanpiro, and 
their skulls fit well in the topotypal series of nzilleri. T h e  specimens from 
Pefiaherrera grade toward soderstromi in size and interorbital dimension 
of the Irontals, but in characters of the rostrum, zygomata, zygomatic plate, 
molars, and palate they resemble n7,illeri from west-central Colombia. The  
range of rnilleri as here outlined, in bridging several broad, tropical low- 
land valleys, does not make good distributional "sense," but it fits the 
inorphological 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. 
I t  is siinilar to specimens from the highland localities, El Roble and Lagu- 
neta. There is no undoubted record of R. m~exicanus from the Pacific low- 
lands of South America. 

SPECIMENS Ex~~~NE~. -Th i r ty - two  froin 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 it., 1 (AM). Ecuador. Imbabura: near Pefiaherrera, 6500 ft., 7. 

Reitlzrodontomys mexicanus erelnicus Hershkovitz 

Reithrodontomys mexicanus eremicus Hershkovitz, 1941: 4. 

Typ~.-S~badul t  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. 

D I ~ T R I B ~ T I ~ N . - I ~ ~ ~ ~ ~ ~  as known restricted to the Valle de la Chota, an 
arid subtropical valley on the inter-Andean plateau in northern Ecuador. 

 HABITAT.--^^^^ situations in light sandy soil in the arid subtropical Valle 
de la Chota (Hershkovitz, 1941: 5). 

COMPARISONS.-Compared with soderstromi (topotypes of eremiczu; topo- 
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types of sodenstromi): Similar in size and in rnost 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 sodel-slronzi; 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- 
leet 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. Craniuln similar to 
that ol soderstronzi, with heavy zygomata, narrow Irontals, short palate, and 
large ~nolar  teeth. Zygomatic plate and notch broader and auditory bullae 
more inflated than in soderstromi. 

R E M A R I ~ S . - F ~ O ~  a distributional standpoint the specimens from Piman- 
piro might be expected to resemble those from Pefiaherrera almost as much 
as they resemble those frorn 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 naines erenzicus and siiderstromi, 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 erem.iczis 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. mexicantis 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 
hozuelli, and R. creper. 

SPECIMENS EXAMINED.-Six from the type locality. 

Reithrodontomys mexicanus soderstromi Thomas 

Reithrodontomys soderstromi 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 Soderstrom. 

DISTRIBUTION.-T~~ inter-Andean valley and adjoining slopes in the vicin- 
ity of Quito, Ecuador. 

Hnnrrsr.-Consul Ludovic Soderstriim, who collected all but one of the 
known examples of soderstl-onzi, 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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C O M P A R I ~ O N S . - C O I ~ ~ ~ ~ ~ ~  with milleri (topotypes of siiderstromi; topo- 
types of milleri): Larger (see measurements). Coloration similar; in adult 
pelage upper parts Ochraceous-Tawny with a heavy overlay of black except 
011 the sides; underparts Light Pinkish Cinnamon, the hairs everywhere Dark 
Rlouse Gray basally except on the throat where they may be white or Light 
Pinkish Cinnamon throughout; tail Fuscous, inoriocolor or slightly paler 
ventrally; upper surfaces of foreleet 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 hallway to the base of toes). 
Cranium broader, well seen in breadth of brain case and zygomatic breadth; 
~rlolars larger (see measureinents); auditory bullae relatively smaller; zygo- 
~natic  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. 

RI?MARI<s.--T~~ nlorphological characters and geographic range of R. 7n. 
soderstronzi cannot be known satisfactorily until Inany more specimeris are 
available £1-01x1 Ecuador. Earlier authors (Howell, 1911; Allen, 1916; Hersh- 
kovitz, 1941) have included specimens lronl southern Colombia (e.g. Valle 
de las Papas) with soderslro~mi, basing their determinations largely on ex- 
ternal characters. Hershkovitz pointed out that the Colombia specimens 
cranially resembled topotypes of rnilleri rather than those of soderstromi, 
yet he identified those from Valle de las Papas with sodenstronzi. As I see 
the external and cranial characters in the inaterial 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 I ro~n  Quito and Valle de la Chota, here known by the names siider- 
strvlrzi and eremiczls, respectively. The  other group consists of the remaining 
specimens from South America which, although differing lrom 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). 

I n  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 o l  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 suriace of the 
hind feet is not co~ripletely understood. I t  is known to vary geographically, 
and there is some evidence in specimens of soderstromi and other races of 
R. rnexican~ls 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 sinall area on the left foot; there the hairs are 
well worn. The  new hairs are long and white; the old hairs are dusky. 

SPECIMENS EXAMINI.:D.--Five from the type locality. 
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Reithrodontornys breuirostris Goodwin 
(Maps 9, IS; Pls. VIII, IX; Fig. 16) 

Reithrodontornys breuirostris 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. 

MAP 9. Distribution of Reilhrodontonxys hrevirostris, as determined Erom specimens ex- 
amined. 

D~smrnul ro~ . -The  Cordillera Central o l  Costa Rita. Known range con- 
fined to the Caribbean watershed froin Villa Quesada south to Estrella de 
Cartago. Vertical range 5600 feet a1 Zapote to approxinlately 7500 feet near 
Villa Quesada. 

H~nlT~~. -Apparen t ly  cloud forcst. T h e  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). 

Co~~~111so~s . -Compared  with R. m. cherriei (specimens of breuirostris 
from central Costa Rica; specimens of clzerriei from central Costa Rica): 
Much smaller (see measurements). Coloration similar; upper parts more 
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somber, effected by heavier suffusion oi' 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; 
rrlolar teeth relatively smaller; auditory bullae absolutely, and apparently 
relatively, smaller. 

Compared with R. mn,. potre?-ograndei (topotypes of brevi7-ostris; topotypes 
of potrerograndei): 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 zygornata 
relatively broader; rostrunl as broad as in potrerog,-nndei 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 breuirostris; topotypes of 
darienensis): Similar in size and tail length. Pelages of the specimens at hand 
not strictly conlparable, and the fully adult pelage of darienensis is not repre- 
sented. In  subadult pelage upper parts darker in b7-evi?-ostris, 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 oi 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 dnrienensis reaching middle of hind foot or en- 
tirely absent). Craniunl similar in size and most proportions in the 2 forms; 
brain case broad and deep; rostrum broad, relatively longer in breuirostris; 
incisive foramina relatively longer (average 51 per cent allti 44 per cent 01 
cranial depth, respectively, in the 2 species); auditory bullae much larger; 
palate shorter in relation to molar row length; molars small in both forms. 

R E M A I I K S . - - T ~ ~ ~  b?-eui7-ostris is specifically distinct from the nzexicanus 
chain of geographic races seeins reasonably certain. The  few specimens of 
the species resemble sollie exainples ol X. 17zexicn1r1~s (for example R. In. 
hozuelli iron1 Cohin, Guatemala, and Prusia, Chiapas, and R. mn,. pot?-ero- 
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. breuirostris clearly beloilgs 
in the n~zxicanus group. Apparently its affinities are principally with 
R. nzexicnnzrs. A specinicn at hand is labeled siinply "Talarnanca," which is 
the term applied to ~rluch of eastern Costa Rica. I t  was obtained by Proiessor 
Gabb, who secured many of his specinlens 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 EXAMINE:D.-S~V~~ fro111 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, GOO0 It. ?, 2. Lim6n: Talamanca, 1 (NM). 

Rei throdon tomys  tenuiroslris  group 

Four species that inhabit the higll mountains of Central America and 
southern Mkxico stand apart nlorphologically and ecologically from other 
kinds oC Reithrodontomys. Those species are as follows: microdon, tenuiros- 
Iris, rodriguezi, and creper. They form a compact series that is here treated 
as the tenuirostl-is group. R. ~~z icrodon  is polytypic. The  other species are 
monotypic. 

~ I S T R I B U T I O N . - T ~ ~  upper slopes of high volcanoes and adjoining high- 
lands, from eastern Michoacin and Distrito Federal south, interruptedly, 
to the vicinity of Volcin de Chiriqui, western Panam$; but unknown in El 
Salvador, Honduras, and Nicaragua. Known vertical range of the tenuirostris 
group 7300-1 1,000 feet. 

H~1nr~r.-Cool ,  nloist 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. I n  many places its native habitat has been 
drastically reduced or diluted as a result of man's activities. In such areas the 
pol~ulations 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. 

C o ~ ~ ~ A l i ~ s o ~ s . - - T h e  species te??ui~.ostris, rodrigzlezi, and creper are the 
largest in the genus, ~ ~ i t h  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 leet, skull, and tooth row are 
~natched in other species, in R. nzexicnnus for example. All have long dense 
l'ur. 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 ;I blackish eye ring. The  hind feet are 
blackish, sornetimes riln~ned with white. The  tail is blackish and essentially 
monocolor; in cl-eper and rodrigz~ezi 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 
witlth of the lnesopterygoid fossa). There is no distinct zygomatic notch. The  
molar pattern is complex; ~nesolophs (ids) and mesostyles (ids) are present 
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on all teeth. The  third nlolars are essentially smaller replicas of the second. 
Those characters distinguish the tenuirostris group frorn 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. ten,uirostris and R. creper are larger (see espe- 
cially length of hind foot and of skull in table of measurernents). Ii. nzicrodon 
and R. rodriguezi are variously matched in body and skull size and in length 
of molar row by R. Dre~~irostris and by some races of R. mexicanus, but in 
none of these is the depth of craniunl and length of rostrum relatively as 
great as in nzicrodon or rodriguezi. 

RELATIONSHIPS.-I consider the species of the tenuirostris group to be the 
nlost 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 sonle 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. Rlnong them are the highly inflated brain case, 
long rostrum, weak zygornatic arches, narrow zygolnatic plate, small pterygoid 
fossae, and complex molar teeth. They constitute a fairly cornpact and ap- 
parently natural group that is set apart from R. mexictlnus and R. breuirostris, 
the nearest relatives in the genus. 

Affinities within the tenuirostris group are not clear. The  species rnicrodon 
and tenuirostris occur in Guatemala and southcrn MCxico. R. rodriguezi and 
R. creper live in Costa Rica and Panami. The  latter 2 species may be southern 
ecological counterparts, respectively, of nzicrodon and tenuirostris, but it is 
doubtlul that they are morphologic counterparts. In  Table I1 the 4 species 
are compared in 14 differential characters. 

R. creper is the rnost distinct. I t  is unique in 4 characters, possibly in G if 
the characteristics o l  the feet and tail of n-efier do not agree with those of 
rodriguezi. It  resembles rodriguezi alone in 3 characters, possibly in 5. I t  fits 
well with tenuirost7-is alone in 4 characters. I t  agrees with nzicrodon in none. - 
All characters considered, creper stands apart from the other species, espe- 
cially from microdon. R. 1-odriguezi is unique in none of the characters. It 
resembles microdon and tenuirostris in lnore characters than are comrnon 
to i t  and creper; however, the examples of rod?-iguezi are too few to permit 
satisfactory appraisal of its characteristics. K. tenuirostris also is unique in 
none of the characters. R. n~icrodon is unique in one. Eight are comrnon to 
tenuirostris and microdon. Considering all characters and weighing them 
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differentially as seenls appropriate, I judge that affinities of the species are 
in the following order: microdon, tenzlirostris, 7-odl-iguezi, and creper. All 
4 apparently were derived from conlinon parental stock; creper has diverged 
Carthest froill it. 

R m  wagnerr 

a R rn olbrlabrrs 

0 Rrn rnrcrodon 

R rodrrguezi 

0 F O O r n f l e s  50 100 

MAP 10. 1)isiribution 01 the subspecies of Reithrodont0rn)rs microdon and of Rei thro-  
t l o 1 ~ 1 o n ~ ) ~ r  rodrigzcezz, as dc~cinlined tiom spccilnens examincd. 

Reithrodontomys nzicrodon zungneri Hooper 
R e i l l ~ r o d o n l o n ~ y s  in i r iodo~z  wagiaeri Hooper, 1050b: 169. 

T Y P E . - A ~ L I ~ ~  female, skin and skull; Univ. R~Iicll. Mus. Zool. No. 94185; 
Mhxico, Ailichoacin, about 10 iniles northwest of Ciudad Hidalgo, western 
llanks oS Cerro San Andrks, 9400 feet elevation; collected 19 March 194'3 by 
I-Ielmuth 0. Wagner; original nuinbcr 463, VT. B. McIntosh. 

D1s11~1nu~ro~.-I~nown only lrom 2 localities in Distrito Federal and state 
of A/Iichoacin, l ~ u t  probably occurring elsewllere on the ~nountaills riinining 
tlle southern end of tlle Mexican Plateau. Known altitudinal range 9300- 
10,000 Scet in Cafibn Contreras near Mexico City. 

HABITKI-.-C~~I, nloist situations supporting natural stands of fir, Abies 
1-eligiosn. T h e  specimens were obtained in  situations as follows: One speci- 
niell at the base of a large fir, with no other cover near by; another exanlple 
on moist ground near spring seepages among a rrlixed growth of young fir, 
sacatbn, and shrubs in a GI- lorest (Cafibn 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 Andrbs). 

C o ~ ~ A ~ ~ s o ~ s . - C o m p a r e d  with microdon (specimens of wagneri froln 
Michoacin and Distrito Federal; specimens of microdon froin Guatemala). 

Size: Slightly smaller than nzicrodo~z (see measurements). 
Color: Much paler dorsally; near Ochraceous-Tawny rather than Cinna- 

nlon-Rulous in adult pelage of dry season, and Cinnanlon 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 clorsally, 
scarcely or not at all paler ventrally. Foreieet whitish with or without a dusky 
stripe; toes white. Hind feet iron1 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 rongr~eri compared with 90 per cent in nzicrodon); audi- 
tory bullae much smaller, and disc-shaped rather than spherical. 

R. I I Z .  7oc~glzeri differs from I<.  m .  albilabris much as it does from microdon; 
n lb i lab~is  apparently is larger, has slightly darker upper parts, smaller ears, 
a deeper cranium, and larger, oval auditory bullae. 

R. chrysofisis and R. rz~fesccns, which may occur with R. m. wagneri, re- 
semble that lorrn 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 
cl~rysof~s is  and 7.ufescens have cinnamon-colored underparts. The  species is 
distinguishable horn all other species of the higlllands of MCxico in cranial 
characters, of which its long narrow rostrurn, bulbous brain case, narrow 
zygonlatic plate, weak zygomatic arches, and full rnesolophs in M1-"re 
noteworthy. 

R ~ ~ ~ ~ r t s . - R e i t h r . o d o r ~ t o r t z y s  microdon is known from iew specimens and 
localities. It  is restricted to local pockets and apparently is uncomlnon even 
in its preferred habitat. I t  is an inhabitant of fir and short-needled pine for- 
ests of cool, shaded canyons and mountainous slopes of southern Mexico and 
Guatemala. I t  is seiniarboreal in habit; at least 2 of the 10 known specimens 
were collected well above ground. I t  is probable that it spends much of its 
life in trees, for which reason it may lrequently escape detection by collec- 
tors. Its spotty distribution, rarity, and arboreal habits give the iinpression 
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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, 
Oaxaca, and the Distrito Federal-Michoacin area. 

SPECIMENS EXAMINED.-Four from the following localities in MCxico: Dis- 
trito Federal, 15 mi. SW Mexico City, Cafibn Contreras, 9300-10,000 ft., 2. 
Michoacin, 10 mi. NW Ciudad Hidalgo, Cerro San AndrCs, 9400 It., 2. 

Reithrodontomys microdon albilabris Merriam 
1ieitl.lrodonton~ys microdon albilabris Merriam, 1901: 549; I-Iowell, 1914: 80. 

TYPE.-Subadult female, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. 
No. 68393; MCxico, Oaxaca, Cerro San Felipe, 10,000 feet elevation; collec~ed 
25 August 1894 by E. W. Nelson and E. A. Goldman; original No. 6629. 

D I ~ T R I B ~ T I ~ N . - K ~ ~ ~ ~  only from Cerro San Felipe, 10,000 feet, Oaxaca, 
but probably also occurring on Cerro Zempoaltepec and other high peaks of 
Oaxaca. 

COMPAR~SONS.-~O~ comparisons with wagneri, see accounts of that race. 
T o  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. nz. albilabris is isolated from K. m. microdon by the Isthmus 
of Tehuantepec and by other arid lowland areas. Unsuitable terrain also 
restricts i t  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. I t  
is clear that the 3 forms are slightly differentiated geographic races of one 
species. 

SPECIMENS EXAMINED.-The type only. 

Reithrodontornys nzicrodon nzicrodon Merriam 
Reithrodontomys rnicrodon Merriam, 1901: 548. 
Reithrodontoinys rnicrodon microdon, Howell, 1914: 80. 

TYPE.-Adult I'emale, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. NO. 
76923; Guatemala, Dept. I-Iuehuetenango, Todos Santos, 10,000 feet eleva- 
tion; collected 31 December 1895 by E. W. Nelson and E. A. Goldman; orig- 
inal No. 8977. 

DISTRIBUTION. - -H~~~  mountains of Guatemala and extreme southern 
MCxico. Now known from 4 localities in western Guatemala and one in 
MCxico. Altitudinal range from approximately 7300 feet near San Cristbbal, 
Chiapas, to 10,500 feet at Chemal, Guatemala. 
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HABITAT.-COO~, moist areas in coniferal Sorests. 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 fro111 San Crist6bal was trapped among ferns, moss, and vines in a damp, 
broadleal lorest. 

C o ~ ~ ~ ~ ~ s o ~ s . - S o m e w h a t  similar to R. breuirostris of Costa Rica in size, 
coloration, and type and length of Iur, but ears larger and skull distinct in 
lnally characters, of which the greater dirnerlsions of the brain case, longer 
narrower rostrum, relatively narrower zygolnatic spread, longer incisive 
Soralnina and hard palate, and much larger bullae are outstanding. Smaller 
than R. nzexicanus and even more distinct from that species in the above- 
m,entioncd features than is bl-evirostris. 

Externally a replica of tenuirostris, but much snlaller (see measurements). 
Molar row relatively shorter and rostrum relatively narrower (see Table 11). 
Adult and subadult pelages for the most part similar in the 2 species, but 
the underparts paler in m i c ~ o d o ~ z  (distal bands of cover hairs varying from 
Light Pinkish Buff in the subadults Srolll Todos Santos and Volcin Santa 
Maria to whitish in the adult Srom Chichavac. For comparisons with R. m .  
albilabris and wagneri see the accounts of those subspecies. 

REMARKS.-Variations in color ol the underparts are mentioned above. 
The  specimen Sroin Chichavac is the smallest of the lot and has a short and 
relatively deep brain case. The  specimen Srorn San Crist6bal has a distinctly 
bicolor tail. In color of upper parts it is paler than the specimens from Guate- 
mala; it grades toward a1bil~zD1-is. 

SI'ECIMENS EXAMINED.-Six Srom the lollowing localities: Guatemala. 
Chimaltenango: near Tecpjn, Chichavac, 8800 ft., 1 (CM); Todos Santos, 
10,000 St., 2 (US). Huehuetenango: Chemal, 10,500 ft., 1 (US). Quezaltenango: 
Volcin Santa Maria, 1 (US). RilCxico. Chiapas: 6 mi. SE San Cristbbal, 7300 
St., I (MVZ). 

Rei throdon tomys  tenuirostris Merriam 
(RIIaps 11, 12; 1'1s. VI, VII; Figs. 4, 5, 16) 

l?eitlarocloiztonzys tenuirostris Merriam, 1901: 547. 
Reithrodontomys lenuiroslris tenuirostris, Howcll, 1914: 78. 
Reilhr~odontoi~iys tenuirostq-is nui-ec~s Memiam, 1901: 548; Howell, 1914: 78. Guatemala, Dept. 

TotonicapAn, Calcl, 10,200 fcet elevation. 

TYPE.-Adult male, skin and skull; U. S. Nat. Mus. Biol. Surv. Coll. NO. 
76919; Guatemala, Dept. Huehuetenango, Todos Santos, 10,000 feet eleva- 
tion; collectcd 29 Deccinl>er 1895 by E. W. Nelson and E. A. Goldman; orig- 
inal No. 8917. 

D ~ s ~ ~ ~ n u ~ ~ o ~ . - H i g h l a n d S  of Guatemala and probably of southeastern 
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Chiapas, Mexico. Known from one locality in the Sicria Cuchurnatanes and 
several localities in the Sierra Madre from Volcin de Taju~nulco south to 
Mataquescuintla. Known altitudinal range 8000-10,400 feet on Volcin de 
Tajumulco. 

I-I~sll-~~.-Apparently similar to that of R. microdon. A specimen froin 

tenuirostris 

I I I  
0 50 100 

MAP 11. Distribution of Reithrodontomys tenuirostris and Reithrodontomys creper, as 
determined from specilnens examined. 

Volcin 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.-I<. tenuirostris is the largest and one of 



HARVEST MICE OF LATIN AMERICA 173 

the darkest harvest mice known iroin 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. mexicanz~s that occur in the region inhabited by tenuirostrzs 
are smaller in size of body and skull; also they have shorter fur, brighter- 
colored uppcr parts and whitish underparts. R. bre~~irostris  resembles 
tenuirostris externally, but it is about as small as mzcrodon and the skulls 01 
the 2 species differ in proportions (see especially nleasurements of brain case, 
rostrum, and interorbital constriction). The  Guatemalar, lowland forms of 
Aporodon, namely gracilis, pacificus, and ant l~onyi ,  are much smaller than 
tenz~irostris. 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 rangc 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 22-93 
mm.; in tail length, 105-129 mm.; in length of skull, 23.2-26.1 mm.; in length 
of molar row, 3.9-4.1 mm. 

Color: Adult pelage of February specimen from Volcin de Tajumulco: 
Ground color oi 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 
Voldn 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 oi 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. -T~~  2 specimens from Calel upon which Merriam based his 
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description of aictezls are subadults. They resemble specimens of comparable 
age lroln Volcin de Tajumulco near the type locality oI tenuirostris. I fail to 
appreciate the characters ascribed to aurezls. The  specimen from Mataques- 
cuintla is the largest (length of skull 26.1 mm.) and the brightest colored of 
tlle lot before me. Its brain case is sllallower posteriorly and relatively shorter 
than in the other specimens. 

SPECIMENS E X A M I N E L ) . - E ~ ~ ~ ~  from the following localities in Guatemala: 
Fluehuetenango: Todos Santos, 10,000 It., 2 (US). Jalapa: Cerro near Mata- 
quescuintla, 8400 ft., 1 (US). San Marcos: Volclin de Tajumulco, 8000-10,400 
It., 3 (CM). Totonicapin: near Calel, 10,200 it., 2 (US). 

Reithrodonlomys rodriguezi  Goodwin 
(Maps 10, 12; Pls. VIII, IX; Fig. 16) 

Rei t lzrodontomys rodriguezi Goodwin, 1943: 1 ;  Goodwin, 1946: 585. 

TYI.F.-Subadult lernale, skin and skull; Amcr. Mus. Nat. Hist. No. 141 195; 
Costa Rica, Prov. Cartago, Volcill de Iraz6, 9400 feet elevation; collected 21 
August 194 1 by C. F. Undertvood. 

~ I ~ ~ R I B U T I ~ N . - K ~ O ~ ~  only lrom the Volcin de h a d ,  9400 feet elevation. 
HABITAT. -T~~  type was collected in grasslands near the edge of a wet for- 

est. 
C E ~ ~ ~ ~ ~ ~ ~ ~ ~  ANI) COMI~ARISONS.-Size: Medium, for the tenuirostris group, 

nearest tenuil-ostl-is (see Table 11). Compared with the other species known 
from Costa Rica: rodriguezi is larger than sumichrasti, gracilis, and breuiros- 
tris; similar in size to some races ol m,exicnnus; and smaller than creper (see 
measurements). Tail long, about 1.5 times head and body length. 

Color: Fully atlult pelage not known. Subadult pelage of August speci- 
men: Mucll brighter and less blackish tllan comparable pelage of c?-eper. 
Ground color ol 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 o l  cover hairs of body fur paler (about Deep Mouse Gray). Black 
cye ring indistinct. Ears as in crepe?-. Upper surlaces of hind feet dusky, nar- 
rowly rirnrrled with white. In the 2 specimens examined, tail lnonocolor as in 
nzicrodon and tenzrirostris; tail of type specimen white tipped (Goodwin, 
1943). 

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

REMARKS.-NO satisfactory appraisal of R. rodriguezi can be made Iroln the 
material at hand. The  species is discussed in the general accounts of the 
tenz~irostris group. 
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SPECIMENS EXAMINED.-TWO (1 AM, 1 CM) froin the type locality. 

Reithrodontomys creper Bangs 
(Maps 11, 12; Pls. VIII, IX; Fig. 16) 

Reithrodontomys crefier Bangs, 1902: 39; Howell, 1914: 79;  Goodwin, 1946: 386. 

TYPE.--Subadult lemale, skin and skull; Mus. Comp. Zool. No. 10284; 
Panami, Dept. Chiriqui, El Volcin de Chiriqui, 11,000 feet elevation; col- 
lected 2 June 1901 by W. W. Brown. 

D ~ s ~ ~ ~ n u ~ ~ o N . - M o u n t a i n s  of Costa Rica and western Panaini. Known 
range from the Volcin de Iraz6, Costa Rica, south in the Cordillera de Tala- 
manca to the vicinity of the Volcin de Chiriclui, Panami. Altitudinal range 
7500-1 1,000 feet on the Volc-in de Chiriqui. 

H A B I T A T . - ~ ~ O ~ S ~  temperate forests and adjoining grasslands. Specimens 
from the VolcAn 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 sacat6n. The  type 
specimen was obtained on the "cold, barren summit of the Volcin de Chiri- 
qui" (Bangs, 1902: 40). 

CHARACTERS AND COMPARISONS.-Size: The  largest known forin 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 inm. 
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 VolcAn 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 uniiormly fuscous or blackish proximally and white or flesh-color 
terminally. Subadult pelage oP July specimens from the Volcin 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 tenz~il-ostl-is (see Table 11). 
Brain case similar in proportions, broad and deep. Rostrum heavier (the 
nasals broadly expanded distally) and much longer (rostra1 length usually 
exceeds depth of cranium in crepe?. but not in tenuirostris). Auditory bullae 
of similar absolute size in the 2 species, thus relatively larger in tenzli~ostris. 
Frontals broad interorbitally (interorbital constriction amounts to 44-47 per 
cent of cranial depth in crepe?- and 40-42 per cent in tenuirost?-is). R. rodri- 
guezi and R. nzicrodon are similar to R.  cl-eper in some cranial proportions, 
but each is smaller (see measurelnents of hind foot and molar row, for exam- 
ple) and each differs from cl-eper in other details, for which see Table I1 and 
the accounts of mic~odon and rod?-iguezi. The  species n~exicnnus, gl-acilis, 
Drevirostris, and darienensis are much smaller; in thein the rostrum is short 
ant1 broad and the brain case is small (see measurenlents). R. sunzicl~rasti is 
another species that occurs within the geographic range of crepe?-. Size and 
characters of the subgenus Reithrodontomys distinguish it froin creper. 

REMARKS.-I find no significant differences between the series fro111 Irazd, 
Costa Rica, and Chiriqui, Panami. The  examples from Hortigal average 
slightly paler than the other specimens from Panami; 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 spccies warrants cornment. 
The  variations here described have no apparent connection with sex or age; 
the traits appear in juvenile, subadult, and adult nlales and females. The  
proximal two-thirds of the tail is usually unilormly 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 deterinined by nlacroscopic examination. In some speci- 
mens pigment occurs in the scales but not in the hairs. The  length of the pale 
area varies fro111 1 or 2 mm. to as rnuch as 50 mm.; the average is about 
20 mm. Disregarding minor variations in tone, in 42 specilllens the tail is 
light-tipped; in 17 it is dark throughout its length. The  ratio oE pale to dark 
is about one to two and one-hall. This ratio suggests that white-tipping in 
creper may be a simple Mendelian character involving a donlinant gene and 
its recessive allelomorph. 

SPECIMENS ~ x ~ ~ ~ ~ ~ ~ ~ . - S i x t y - t l ~ i - e e  from the followiilg localities: Costa 
Rica. Cartago: Cerro cle la Muerta, 11,000 ft., 4 (NM); El Volcin de Irazd, 
9400 ft., 6 (AM). Panami. Chiriqui, vicinity of El Volcin de Chiriqui: Casita 
Alta, 7500 ft., 3 (PM); Copeta, 10,000 ft., 15 (PM); Cilindro, 4 (PM); Hortigal, 
9 (PM); crater of El Volcin, 11,000 ft., 2 (PM); potrero, S slope El Volcin, 
10,200-1 1,000 ft., 20 (PM). 
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CONFIGURATIONS OF TI-IE MOLAR TEETH 

There are 2 basic patterns in the molar teeth of Reitl~rodontomys. The  pat- 
terns differ from each other in kind and amount much as do those of Akodon 
and Oryzonzys or those of Haplomylornys and Peromysczcs (s.s.), and as in 
Haplomylomys and Peronzysczls 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.  hzcnzulis 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 ol 4 cusps separated by 3 folds, 
one lingual and 2 labial in position (Fig. 40). There are no internal folds 
except those formed in a late stage of wear; the major (lingual) ancl the first 
and second primary (labial) iolds retain connection with marginal enamel 
lor 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 ol the tooth. The  primary cusps of MI-2 are usually opposite in posi- 
tion. The  anterocone of M1 is simple, usually with no indication of a division 
into conules. The  anterior cinguluin is low throughout its length. There is 
no posterior cingulum, unless the posterior cone on M3 be so considered. 
M q s  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 MI-, there is a unique external 
ridge, or shelf, from which arise one or more styles (Fig. 5a). There are no 
mesolophids or ectolophicls. The  configuration of the molars o l  R.  montanus 
is no more elaborate than that of R. Izumulis. There may be slight traces of 
inesolophs in RII1-7 the incidence in specimens is exceedingly low. T h e  
tendency lor the major and second primary lolds in M1-"0 coalesce and for 
the cusps to oppose each other is less in nzo7~tn~~us than in humulis. Usually 
there is no exteinal cingulum; when present it is much less distinct than in 
IIILTIIU~~S. 

The  most complex pattern in the genus is illustrated by R. tenuirostris 
(Figs. 4d, 5d). This configuration is typical of the species of Apo~odon. There 
are nlinor variations, but none of them are peculiar to any one species of 
the subgenus (save possibly R. grcccilis). The  configuration is basically like 
that of Oryzomys and some other oryzomyine rodents (see Hershkovitz, 1944). 
In  the colnplex pattern there are numerous structures not seen in the simple 
molar pattern. In each molar tooth a secondary Cold cuts off a mesoloph (id), 
wllich 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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loljhids. The  primary lolds are deep. They are divided by an enamel septum 
into internal and external parts; each worn molar is characterized by 2 or 
illore enamel islands. The  second primary fold in M, is always divided into a 
large internal Sold and a minute external fold. T h e  anterocone of M1 also 
is divided by an anteromedian fold and an anterointernal [old into distinct 
conules. The  anterior ant1 posterior cingula are well developed in each tooth; 
octen the tlistal part oS each is enlarged as a distinct conule (id) or style 
(id). M$ are large and are essentially cotnpact replicas of M:. 

The  2 extremes in niolar pattern, as exemplified by hurtzztlis and tenuiros- 
tris, stand at opposite ends ol a series ol internlediate stages. 111 the configura- 
tion of the upper tnolar teeth the series of those stages is essentially continuous. 
All degrees of intertnediacy likely also obtain in the lower molars, although 
I an1 not prepared to clelnorlstrate them. 'l'he various combinations ant1 
blendings of the characteristics ol the upper molars in h~lnzulis  and tenuiros- 
tris are demonstrable in the species h i r s ~ ~ l ~ i s ,  fulvescens, cllrysopsis, and 
sunzichrasti, and to a lesser extent in n~egalotis and gracilis. In one or more 
ol those species are seen partial or complete rnesolophs, partial or coir~plete 
subdivision of the secondary Solds, slight or well-developed anteroconules, 
and anterior and posterior cingula, coniplete or incomplete mesostyles (which 
may be completely or not at all lusctl with tnesolophs), and other combina- 
tions and blentlings ol the characteristics of the 2 extrenles. 

The  rllesoloplls in MI-well  illustrate the stages of internlediacy that ob- 
tain ainong and within the species ol the genus. The  condition of the 
irlesoloplls was analyzed in 2486 specitllerls. In the analysis 5 stages of 
nlesolophal clevelopmcnt were recognizetl. These stages, indexed from zero 
to 5, range from no tlevelopment (absence) of a rrlesoloph in any of the first 
and second upper molars to full developnlent (iriesoloph extending from the 
mure to the labial border) in each ol the 4 teeth. In the analysis it was assumetl 
that the stages are roughly equivalent ntorphologically, and that they are 
progressive, one grading into the next. These are justifiable assumptions. 
Often it was difficult to decide to which ol 2 contiguous categories, O or I ,  
1 or 2, and so forth, a specimen should be assigned. 

After all specimens were indexed, the saniples were pooled by subspecies 
and the percentage oC specinlens 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. I t  is clear that the degree of dcvelopn~eilt of nlesolophs in the 
several species varies progressively fro111 absence (index 0) to colnpleteness 
(index 4). 

A mean index for each species was calculated. Such indices are estimates 
of the state of development oC mesolophs in entire species. They are not 
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FIG. 16. T h e  condition of mesolophs in the first and sccond uppcr molar teeth of 15 
specics of Reithrodontomys. Five stages of rnesolophal development are recognized; they 
rangc from no development in which therc are no mesolophs ol  any length in any of the 
first and sccond upper molars (index 0) to complete development in which there are full 
mesolophs in each of the 4 teeth (index 4). T h e  verlical black bars represent the percentage 
of spcci~nens in cach indcx category. The  circled numhers arc the nican 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 inore than 2 standard 
errors from the mean of the species. 

TABLE I11 
MEAN INDICES OF MESOLOPIIS IN SUBSPECIES OF Rei throdon tomys  fulvescens 

- 

Number of 
Locality Subspecies Specimens Mean Index 

.................................... Totals. 

South-central U. S.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S. Texas, N. Tamps., Nuevo Ledn.. . . . . . . . . . . . . . .  
S. Tamps., coastal Veracruz. . . . . . . . . . . . . . . . . . . . . .  
S. Puebla, Oaxaca. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Morelos, Guerrero.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coastal Jalisco.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S. Sonora, Sinaloa.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ariz., N. Sonora.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chihuahua, N. Durango, W. Texas. .  . . . . . . . . . . . . .  
E. Veracruz, N. Puebla.. . . . . . . . . . . . . . . . . . . . . . . .  
Hidalgo, Mex., D. F., Michoacdn . . . . . . . . . . . . . . . . .  
Chiapas, Central America.. . . . . . . . . . . . . . . . . . . . . . .  
Aguas, S. L. P., E. Jalisco . . . . . . . . . . . . . . . . . . . . . . .  
SE.  Nayarit, W. Jalisco.. . . . . . . . . . . . . . . . . . . . . . . .  

Mean Jndex of Species 
(and standard error of mean). . . . . . . . . . . . .  I I 1.11 + .ll 

azrratztius 
inter?nediz~s 
tropicalis 
helvolzu, 

infernatis 
mnstelinzu 
nelson; 
tenuis 
fzllvescens 
canus 
dificilis 
tnltecz~s 
cltiape~zsis 
griseojavus 
griseoftavz~s 

I n  R. fuluescens there appear to be 3 geographic centers in mesolophal 
development. In  one of them inesolophs 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 111. T h e  values are large in the 
sainples from the regions that skirt the central highlands of MCxico and 
extend along the Gull coast into the south-central United States. That  is the 
semitropical region inhabited by the races nelso~zi, mustelinus, helvolus, 
infernatis, tropicalis, intermedius, and aurantius. The  mean index for each 
of those races exceeds the mean index of the species. T h e  index is significantly 
greater for nelsoni, mzrstelinus, lzelvolzrs, 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 sainples from the 
southwestern United States, the highlands of MCxico, and the region south 
of the Isthinus of Tehuantepec-in Chiapas, Guatemala, Honduras, and 
El Salvador. Those sainples represent the races fzclvescens, tenuis, canus, 
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toltecus, dificilis, and chiupensis. The  mean index of each of those samples 
is significantly less than the mean index of the species. The  race griseoflauus 
appears to be morphologically, as well as geographically, between the regions 
ol high and low mesolophal developinent. The  sample of that race from the 
southern part of the Mexican Plateau-San Luis Potosi, Aguascalientes, and 
eastern Jalisco-has a mean index approxinlately the same as that of the 
species. On the other hand, the sample of griseoflauus from areas that border 
the seinitropical lowlands-southeastern Nayarit and western Jalisco-has a 
mean index that significantly exceeds the mean index of the species. In that 
sample the inesolophs 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  thein inesolophs tend to be 
present and to be long. Lowest inearls obtain ill the samples from arid-tein- 
perate areas in (I) Arizona, western Texas, Chihuahua, and Durango, and 
(2) Chiapas and northern Central America. In them mesolophs tend to be 
absent or, i l  present, to be short and on few teeth. 

TABLE IV 
MEAN INDICES OF MESOLOPI~S I N  SUBSPECIES 01.. Reithrodontomys sumichrasti 

-- 

I Number of 
Locality I Subspecies Specimens Mean Index 

. . . . . . . . . . . . . . . . . . .  Querctaro, Puebla, Veracruz.. 
. . . . . . . . . . . . . . . . . . . . . .  MCxico, Distrito Federal.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Michoacbn 
Jalisco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oaxaca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chiapas 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Guatemala. 

ElSalvador . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Honduras. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CostaRica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Totals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mean Index of Species 
(and standard error o f  mean). ., 

sz~michrasti 
su?niclzrasli 
nerterus 
nerterus 
luteolzw 
d orsalis 
dorsalis 
modestz~s 
modestus 
australis 

In  R. szlmichrasti there appears to be higher incidence of mesolophs in 
the populations lound 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 Mkxico (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. sz~nzichmsti. There is a slight 
indication that the degree of developinent varies clinally to the north and 
south from a inaxiinuin in Chiapas. 
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In  R. megalotis as well as in I?. fulvesce~zs and R. sun7ichrasti mesolophal 
developlnent 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 lrom the southwestern United States are 
significantly less than the mean index lor the species. The  index for the sam- 
ple from Jalisco also is less than the total mean, but the difference is of doubt- 
lul significance. The  indices for the samples lrom the Sierra Madre 
Occidental and Oriental significantly exceed the mean index lor the species. 

TABLE V 
MEAN INDICES OF MESOLOI~HS I N  SUBSPECIES OF R e i t h r o d o n t o m y s  megalot is  

Number of 
Locality Subspecies Specimens Mean Index 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Great Plains of U. S.. 
Southwestern U. S.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Northwestern MCxico.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sierra Madre Occidental. . . . . . . . . . . . . . . . . . . . . . . . .  
Sierra Madre Oriental. . . . . . . . . . . . . . . . . . . . . . . . . . .  
Hidalgo, Veracruz. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tlax., Puebla, Mex., Dist. Fed.. . . . . . . . . . . . . . . . . . .  
MichoacAn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Jalisco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Oaxaca 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Totals. 

Mean Index o f  Species 
(and standard error o f  mean). . . . . .  

dychei 
nzegalotis 
nzegalotis 
zacalecae 
saturatz~s 
satziratzbs 
satziratus 
salt~ratzu 
saluratzis 
allicolz~s 

These estimates suggest that in R. megalotis the tendency to develop meso- 
lophs is greater in the mcsic mountains of Mtxico than on the arid plains 
and deserts of the western United States. 

The  data on variation in the molar teeth of Reithrodontonzys may be suin- 
inarized 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 differcnt. Their dissiinilarity is the sort 
that distinguishes some genera of cricetine rodents. While the 2 types ol 
configuration arc individually distinct in Reitllrodo~itonzys, nevertheless 
they arc connected by an almost complete series ol intermediate types. A 
complex pattern is characteristic ol Apol-odon. Many of the structures which 
constitute that coinplex pattern are expressed rather uniformly in all species 
ol 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 niolar patterns ol all 
species of Aporodon are fundamentally alike. Those of the species of the 
subgenus Reitlirodontornys, 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 oS the genus are variously combined. 
Some oS those co~nbinations are seen only in one or more subspecies of a 
species. Others are characteristic of an entire species or of groups 01 species. 
Numerous stages in the evolution of dental patterns are represented. The  
generally simple configurations in the species of the subgenus Rezthro- 
dontomys appear to be trending toward complex patterns as seen in 
Aporodon. 

The  characteristics ot 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) looin large in importance in characterizations of cricetine rodents. The  
features involve presence or absence of one or both of the structures, the 
length ol 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, 19 17) and also lor suprageneric groupings (Hersll- 
kovitz, 1944). In  some instances authors apparently infer that the state of 
these so-called accessory lophs and styles is indicative oS natural groupings of 
species, and they hinge their classifications largely on characteristics oS those 
structures. I am convinced that a classification of the genus Reithrodontonzys 
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, AI.TITUDE, AND L4TITUDF 

ANALYSES OF FOUR SPECIES 

In many species of birds and nlammals body size increases as latitude or 
altitude increases. The  races of small body size occur at low elevations or in 
the southern part oT 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. I t  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. Thc  relationship is expressed in Bergmann's rule which 
states that among closely related warm-blooded lorms body size is related to 

climate; the larger forms live in colder climates. The  rule applies to intra- 
spccific variation. Whether it extends above the specific level has not been 
satislactorily demonstrated. 
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The applicability of Bergmann's rule to Rezthrodontomys 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 satislactory data for the purpose are measures of mass or of surface 
area of thc 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. I t  is assumed that temperature 
decreases as altitude and latitude increase. Cranial length is used as an index 
01 size. I t  is a more nearly accurate measurement than head and body length 
or than any body measurenlent for which there are data at hand. At the 
same time it provides an estimate of body size. T h e  2 dimensions are corre- 
lated (Fig. 17), although their rate of change in growth may differ. 

FIG. 17. T h e  correlation oC length of skull and length of head and body as observed in 
specimens of Reithrodontomys megalotis. 
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Data on 4 species, namely fzlluescens, nzexicanus, sunziclzrasti, and mega- 
lotis, were analyzed in detail. Those species have broad altitudinal and 
latituclinal ranges which encompass diverse climates. Any altitudinal or 
IatitudinaI effects on skull size should be evident in them. Moreover, the 
samples of those species are generally larger and more nuinerous than are 
the sanlples of the other geographically wide-spread species. Even so, the 
most nearly complete set o l  sanlples leaves much to be desired. The  purpose 
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of the analyses is to determine whether length ol skull is related to altitude 
and/or latitude and, if so, to analyze the relationship. 

The  method of treatment of the data is siinilar lor each species. The  
procedures followed in the analysis of R. fz~luescens 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. T o  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, markcd 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 fuluescens or that i t  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. fuluescens was not investi- 
gated further. T h e  range of cranial measurements is so great and the sam- 
ples at each altitude level are so small that it is doubtCul that correlations, 
if calculated, would be reliable. 

The  ~ossibility that size is related to altitude was then investigated. A 
second set of scalter 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. fz~luescens. 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 eirors each side of 
the means and the grand inean skull length for each age group. The  mean 
skull length for the sample of 183 adults is 22.2 inm. and for the sample of 
345 subadults it is 21.5 min. If the distribution of the items about the mean 
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at any altitude is norulal-and there is 110 reason to assume that it is not- 
then the ineans ol app1:oximately 95 per cent of all samples of the same size 
will fall within the range of 2 standard errors. ISecause the samples of fulues- 
cens are unequal in s i~e ,  the standard errors indicated in Figure 18 cannot 
be coinpared too closely. Nevertheless it seems clear that within each age 
group the means lor the higher altitudes, 6000-8000 feet for example, are 
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FIG. 18. Graph of the relationsl~ip of cranial length to altitude above sea level in samples 
of Reithrorlontoinys fulr~escens. Latitutle is disregarded. T h e  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 mcan; the number of specimens is indicated by figures above or 
below that line. Tlle means of thc samples oE adults are connccLed by a broken line and those 
of subadults by a solid linc. T h e  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 mcans is clearly upward. A positive relationship 
o l  size and altitude is indicated. The  diagra~zl suggests that the rate of increase 
in skull length is slight lrom sea levcl to 2000 or 3000 feet, then more rapid 
at higher elevations. 

I t  is inferred, then, that in R. fuluescens cranial length increases with 
increasing altitude. The  diagrams suggest that mean skull si7e increases on 
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an average of approxinlately 0.2 inm. 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. sunzicht-asti the total sample of subadults of sumi- 
clzrasti amounts to 236 specimens; the mean cranial length is 22.1 inm. The  
sample ol adults totals 105 specimens with a mean skull length of 23.1 mm. 

FIG. 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. 

Tllc 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 leet both subadults and adults show a slight tendency to increase in size 
and then to decrease. This might seem to suggest that environ~nental 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 lor each latitude. In  these, where latitude is controlled, 
effects ol 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 lor subadults and adults. T o  judge 
Cronl the samples, any relationship of size and altitude in su?7zichrasti is at 
best slight. 

When size is plotted against latitude without regard to altitude, both sub- 



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. I t  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 

Frc. 20. T h c  relationship of cranial length to 1atiLucle in samples of Reillzrodotztotizys 
sunrichrasti. Allitudes reprcscnted by tlic saml~lcs arc disrcg-ardctl. For cxplanation of 
graph sec Figure 18 and text. 

24.0 

.against latitudc at 3 different altitudes, 4000, 6000, and 7000 ieet. 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 thosc samples of R. sumichrasli seeins clearly to be indicated. 

The  procedure in analyzing R. mexicanus is the same as that followed for 
R. [uluescens. Unfortunately, the samples are exceedingly small and they 
represent few parts 01 the species' range. The  total sample of subadults con- 
sists of 102 specimens having a inean skull length of 22.8 nlin. There are 48 
adults with a mean skull length ol 23.3 inm. 

The  cranial length-altitude diagram (wherein latitude is dis~egaided) for 
adults shows an apparently linear increase ol size with altitude in the range 
3000-6000 ieet (Fig. 21). There is a distinct upward trend in the curves 
within those altitudes. Moreover, the standard errors of the means coin- 
puled in this range indicate that the differences between the meail at 6000 
feet and those at 3000 and at 4000 feet are statistically significant. This con- 
clusiori is further supported by subdiagrarns of size against altitude at 9 
degrees and 14 degrees latitude, the only latitudes in which sainples are 
large enough to consider at all. In each of thein 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 GOO0 feet is indicated. 

The  conclusions reached in the analysis of the samples of R. m.exicanus 
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 

FIG. 21. The  relationship of cranial length in samples of Reithrodo~ztomys inexicanus to 
altitudc abovc sea level. 1,atitudcs represcnted by the samples arc disregarded. For explana- 
tion ol graph see Figure 18 and text. 
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6000-foot level. There is a laiilt suggestion that it inay then decrease at 
higher elevations. The  results arc considered to be barely indicative. 

111 the analysis of R. nzegalotis the data were handled in the same way as 
for the other species. In addition the subadults were analyzed with certain 
speciinens omitted as follows: All samples oL zacatecne, amoles, and arizo- 
nensis, and those of saturatus irom the Sierra Madre Oriental in Nuevo Le6n 
and Tamaulipas. All of those are moderately small, mountain-dwelling 
lorms. 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 oC 22.0 mm. 

Cl~rsory examination oi 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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1;1c. 22. The  relationship of cranial length in samples of Rei t lzrodontomys megalot is  to 
altilucle above sea level. Latitudes represented by the samples are disregarded. For explana- 
tion o l  graph see Figure 18 and text. 

altitude (the latitude constant in each diagram), however, do not clearly 
indicate a relationsllip ol size and altitude throughout all latitudes. In them 
a clear upward trend in skull s i ~ e  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 lor both age groups. Specimens irorn those latitudes alone account 
for the strong upswing in the curve in Figure 22. When those specimens are 
removed, the si~e-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. 
I t  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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FIG. 23. The  relationship 01 cranial length to latitude in samples of Reitlzrodontomys 
megaloiis. Allitucles represented by the samples are disregarded. For explanation of graph 
see Figure 18 and text. 

10,000 feet). T h e  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 
suggcsted at 2 latitudinal ranges, one between 17 and 21 degrees, which 
embraces the highlands of south-central Mtxico, the other between 27 and 33 
degrces, which covers the arid region of northwestern MCxico 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 zacntecae). Both 
o l  these segments appear to be similarly affected by latitude, but some factors 
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other than those associated with latitude apparently affect theill so that their 
Inearl 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 rlot considered in these analyses. 

SlJMMAliY AND CONC1,USIONS 

The  4 species have different altitudinal and latitudinal ranges within 
which body size, as indexed by crarlial length, varies appreciably. I n  the 
analysis of R. fulvescens the available samples enco~npass a range of altitude 
lronl sea levcl to 8000 feet and 20 degrees ol latitude (13-33 degrees). i\ilaxi- 
inuin size is observed in the range 7000-8000 feet and 19-20 degrees. Mini- 
nluin size obtains at elevations below 2000 leet. The  analysis indicates that 
in fuluescens size tends to iilcrease with increasing altitude. Changes in 
latitude have no denloilstrable effects on size. The  saillples of R. su~tzicllmsti 
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- 
inuln size centers at 4000 feet and 14 degrees. I n  szcmic1z~-asti 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. T h e  samples of R. ~nexicanz~s  are s~nal l  and Sew, and the results of 
the analysis are inconclusive. The  sanlples cover 9000 feet of altitude (1000- 
10,000 leet) and 21 degrees ol latitude (0-21 degrees). There is an indication 
of an increase in size with altitude u p  to 6000 feet; the situation above that 
level is essentially unknown. Changes in latitude have no demonstrable effect 
on size. T h e  salnples of R. nzegnlotis that were analyzed represent 9000 feet 
of altitude (4000-13,000 feet) and 17 degrees of latitude (16-33 deg~ees). 
Maxiinu~n size is observed at 9000 to 10,000 feet, with 2 latitudinal peaks, one 
at 20 degrees and the other at 33 degrees. T h e  small individuals in the sain- 
ples mostly come from elevations below 8000 feet and from latitudes 24 to 27 
degrees. T h e  data indicate that there is an iilcrease in size with altitude at 
lcast 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 Rergmann's hypothesis a decrease in temperature should be 
accoinpanied by an increase in size. T o  accord with that hypothesis, then, it 
nlay be presumed that size in these species of Reith?-odontomys should in- 
crease with increasing latitude and altitude. 

There is evidence in support of the presuniption that this size-temperature 
rule does apply to the 4 species o l  Rezthrodontomys, even to those species, 
fuluescens, mexicanus, and sumichmsti, which range into tropical climates. 
Moreover, none of the evidence definitely contradicts the presumption. Tha t  
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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 nuinber 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 
01 thc habitats in which the animals live, especially in Latin America. When 
those scales are used in lieu 01 habitat temperature, it is surprising that corre- 
lations of sizc with altitude and latitude are evident at all. In the analyses 
i t  was observed that the places where a relationship between size and latitude 
was indicated are over relatively short spans ol 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 
latitudc 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 01 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. 

I t  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 spccies. 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. I t  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 o f  the rule to interspecific variation 
in Reitl.lrodontonzys are in order. In the genus all of the species ol large body 
and skull size occur at high altitudes and the small species are predoininantly 
inhabitants of lowlands. These statements apply to each natural category, 
whether it be a species group, a subgenus, or the entire genus. Thus H .  c7-eper, 
the largest species of the genus, is restricted to high altitudes while R. Izumulis, 
perhaps the smallest, occurs predominantly on low coastal plains and pied- 
monts. In  the subgenus Apvf ,odon the 8 large species, creper, tenuirostris, 
and rodriguezi live on lofty mountains; gracilis and darienensis, the small 
species of the subgenus, are Sound predominantly in lowlands. Similarly, in 
the subgenus Reithrodonton~ys the large species, cl~rysopsis and sz~n7u'clrrasti, 
are high-mountain species while the sniall species of the subgenus, namely 
lzu7nz~lis, rnontanzls, and burti, occur principally in lowlands. Within species 
groups, also, the highland species are larger than those o l  lowlands. Of the 
4 species in the mexicanz~s group the 2 that are typically lowland kinds, 
namely gracilis and darienensis, are smaller than the 2 highland species 
mexicanz~s and brevirostris. In  the rnega,lotis group the large clzrysopsis and 
sumichrasti, inhabitants exclusively of highlands, contrast with the sinall 
lowland species monta~zus,  hu,mulis, Durti, and raviventris. 

These facts might seem to indicate that the size-altitude relationship, and 
inferentially the size-temperature rule, transcends the specific level in 
Reitlzrodontomys. 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 
environirlental 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 oE the sinall species are confined to the northern part of the 
range of the genus. The  reverse would be expected under the size-ternpera- 
ture rule. The  large species should cluster in the north and the small ones in 
the south. In  view of these circumstances i t  seems doubtlul tha t  the size- 
temperature rule extends to intraspecific variation in Reithrodontonzys. The  
available evidence either for or against it is inconclusive. 
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EVOLUTION IN THE GENUS 

PALEONTOLOGY 

The  data accurrlulated in the present study indicate that the species of 
Reith~odontonzys 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. hunzulzs, 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 arc essentially all stages of morphological 
intermediacy. There is adequate basis for believing, and no good reason for 
disbelieving, that the genus Reztlzrodontomys is a natural group derived 
with modification from a single coinmon parent lorm. 

The  fossil record ol harvest mice is so scanty as to be of practically no help 
in an assessment 01 the interrelationships and phyletic history 01 the species 
o l  the genus. Remains o f  harvest mice have been recovered lrom Quaternary 
cave deposits in Nuevo Le6n (Cushing, 1945). I have exanlined those remains 
and I find no evidence in thein that the species they represent is dissimilar 
to the species R. nzegnlotzs which inhabits thc region of the cave today. I 
strongly suspcct that the cave specimens of Reithrodontornys are of Recent 
age (see the accounts ol R. m. saturatzw). 

The  Recent spccies hz~mulzs is known as a fossil. I t  is recorded from Pleisto- 
cene deposits in Florida (Simpson, 1930). Two fossil spccies have been de- 
scribed. These are R. sinxplzczdens Brown (1908) from the Conard Fissure of 
Arkansas and R. p~atzncola Hibbard (1941) froin deposits in Kansas, both 
attributed to Pleistocene time. These species have the simple dental pattern 
of the subgenus Rezthlodontonzys. Apparently they were fairly similar to 
species that inhabit the same regions today. These are the sub-Recent records 
of Reilhrodontonzys to my knowledge. They provide few facts to support 
the data derived lrom contemporary species. They indicate that there were 
harvest inice in Pleistocene time in the southern United States which are 
not gieatly dissimilar to modern inhabitants of the same region. 

THE DISTRIlllJTION 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 senliarid grasslands. Con- 
ceivably, such a forin 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 



such that the characteristics of the moderr1 species can be derived from it. 
It  is a basic inorphotype. Deviations lroln that rnorphotype are here consid- 
ered specializations whell they involve an increase in size or colnplexity or 
when they seein to restrict a forin 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 lollow: Large 
body, feet, ears, and skull; long tail and toes; large brain case; long rostrum; 
weak zygornatic arches; narrow, uilkeeled zygoinatic plate; narrow pterygoid 
lossae and a proportionately broad iuesopterygoid lossa; and a narrow shal- 
low lossa on lingual surface of angular process of dentary. Small internal 
pterygoid and large temporal muscles (see Rinker and Hooper, 1950). Com- 
plex enarnel pattern of the inolar teeth as evidenced by the presence of: 
long mesolopl~s (ids) on all molars, each extending to the labial border of the 
tooth and there fused with a inesostyle (id); enterolophs and styles; distinct 
anterior and posterior cingula; divided anterocone (id); and internal enamel 
folds. Scailsorial or arboreal (as contrasted to terrestrial) habits. A narrow 
ecologic or geographic range, suggesting narrow eilvironmental 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 inorphotype. 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 
Reithrodontornys arranged approximately in order of increasing specializa- 
tion follows: Izunzulis, burti, montanus, megalotis, ra-uiventris, fulvescens, 
sunziclzrasti, chrysopsis, and lzirsutus. The fossil species, simplieidens and 
pratincola, apparently fit somewhere near nzon,tanus and megalotis. The 
species of Aporodon in order of increasing specialization are as follows: 
gracilis, darienensis, mexicanus, Ore-i~irostris, micl-odon, te?iui~ostris, rodri- 
guezi, and creper. 

There is geographic order in the distribution ol the specialized and gen- 
eralized traits. The generalized species concentrate in the northern part ol 
the range of the genus and specialized species in the southern part ol 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 ~nountainous highlands of central MCxico constitute the principal 
specialization center for the subgenus Reithrodontolnys. 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 fuluescens group, the 
specialized R. llirsutus is restricted to the mountains of central Mexico, 
while the generalized R. fziluescens ranges to the north and south of the 
central highlands (Map 5). Moreover, least specialization in fuluescen,~ occurs 
farthest from the central highlands. Its central populations, known by the 
names tolteczis, griseoflauus, dijficilis, and nelsoni, tend to be more specialized 
than those to the north and south. Similar trends are observed in the other 
species ol the subgenus. The  nlost specialized species of all, namely R. ch~ys -  
opsis, is confined to the inountains of central MCxico. The  species ranked 
second to chrysopsis in specialization, namely R. sum.ichrasti, is more special- 
ized in central NlCxico than elsewhere in its range; in a scale of specialization 
I rank the races sumichrasti and nerterus above the extreme southern sub- 
species vzilcnnizls and australis. Another point regarding R. sumichrasti is 
pertinent here. Of all species of the subgenus it ranges larthest 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 saturatzu, are confined to these highlands. Its generalized races, for 
exaiuple dychei and caryi, are lound iar 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 mountairlous highlands ol central MCxico. 

In Aporodon specialization centers in the highlands of Central America, 
specifically in the inountains of Costa Rica and western PanamP. T h e  high- 
lands of Central America are the home of the highly specialized tenuirostris 
group, creper and rodrigziezi being confined to C0st.a Rica and Pana~nP and 
tenuirostris and microdon occurring in Guatemala and southern MCxico. 
T h e  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 Oreuirostris 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 Ml-xico. In  the high- 
lands of Costa Rica it, too, is specialized, as evidenced in its race cherriei. 
The conlparatively generalized species of Aporodon inhabit the lowlands of 
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Central America. R. dal~enenszs is known only from lands of low elevation 
in eastern Panami. R. graczlzs inhabits the lowlands of southern Mtxico and 
Central America soul11 to northwestern Costa Rica. Thus, in Aporodon the 
specialized traits cluster in the highlands ol Central America, and they are 
concentrated slightly inore in the mountain masses of Costa Rica and Panami 
than in those 01 Chiapas, Guatemala, and Honduras. 

In  Rezthrodontomys, then, there are 2 inajor centeis 01 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 
01 the genus as a whole, of species groups, or even of species. They ale the 
areas in which specialized characters are concentrated. There are other areas 
01 specialization but all are much less important. They pertain to few forms 
and lesser degrees of specialization. 

DIFFERENTIATION AREAS 

These major specializatiorl centers also arc the principal areas of differen- 
tiation for lieithrodontomys. In these 2 centers-the southern end of the 
Mexican Plateau and the mountains of Central America-are fouud the 
greatest number ol 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 thc subgenus Reilhrodontonzys. 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 Aporo- 
don and 22 per cent (2 of 9) of the species of the subgenus Reithrodontonzys. 
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 differen tiation. Progressing south- 
ward on a line from the northern limits of the genus, the number ol species 
o l  the subgenus Reitlzrodo~ztonzys 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 Reithrodontonzys and 
50 per cent (4 of 8) of Aporodon. In  Costa Rica and Panami there is 11 per 
cent (1 of 9) of the species ol Reithrodontornys and 75 per cent ( G  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 spc- 
cies mexicanus, gracilis, fulvescens, and rnegalotzs is an example in point. 
The  differences between R. fz~luescens toltecus and R. f. nelsoni, between 12. 
megalotis mcgalotis and R. nz. saturatus, and between R. nzexicanus cherrzei 
and R. rn. 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-diffcrentiated 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. I t  is in the wide-spread and 
lnoderately 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 ol specializa- 
tion and differentiation. Each appears to have a narrow ecological range. 
The  species in mind are: creper, rodriguezi, tenuirostris, microdon, chrys- 
opsis, and hirsutzu. All but Izirsutus appear to be scansorial or even arboreal 
in habit. Under the present conditions of their environinents they appear to 
be evolutionally static in comparison with more generalized species. The  
generalized species of each subgenus, namely gracilis and mexicarzus in 
Aporodon, and hzlmulis, montanus, megalotis, and fuluescens in Reithro- 
dontonzys, are polytypic. They range widely in different environments, and 
their differentiation to subspecies probably is related to those 2 lacts. T h e  
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 PI-IYLISTIC DEVELOPMENT IN ?'HE 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 



traits acquired with modification from a more primitive and generalized 
ancestor. This view accords with the fossil evidence of evolution in rodents 
in gcneral (Wood, 1947). I t  is not entirely in harmony with the opinion of 
Hinton (1926) or Ellerman (1941), who contend that complexity in pattern of 
the molarilorm teeth, as observed in Oryzonzys for example, is primitive. 
Past events in the history of the genus are inferrcd Srom current distribu- - 
tions and morphologies. Because those are products of past events they 
should give clues to some of the geographic and inorphologic courses fol- 
lowed in the evolution of the species. The  2 sets of facts, distributional and 
~norpl~ologic, accord excellently in support of the scheme that is set Sorth 
below. 

If it be assumed that the region of origin and center of dispersal of a 
group of animals is characteri~ed by (1) the greatest number of species, 
(2) the greatest nuinber of specialized species, (3) a strong tendency toward 
specialization in comparatively generalixd species, and (4) strong differ- 
entiation among subspecies, then the southern part of the Mexican Plateau 
and the mountains oi Central America are the regions of origin and centers 
oS dispersal for the subgenera of Reithrodontomys. The  southern part of the 
Mexican Plateau is the area oC oiigin and center of dispersal of the sub- 
genus Reithrodontomys and the highlands of Central Arnerica constitute 
the countelpart for Aporodon, the other principal phyletic line of the genus. 
Other areas are of less importance. They inark lesser levels of differentiation, 
specialization, and abundance of species, and they probably date from later 
periods in the history ol the genus. 

The  interrelationships of the species, as I see thein, are outlined schernati- 
cally in Plate I. The  present-day species are indicated on the uppermost 
level. That  is the factual level. Froin 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 01 the relative positions and geographical extents of the various 
Sorrns. Exception is made of the extent of range of modern forms, for which 
see Map 12. The  center oi Plate I, marked by the gap between the Reithro- 
dontoinys and Aporodon blocks, is intended to approximate the Isthmus of 
Tehuantepec in southern Mexico. The  gap between the Guatemalan and 
Costa Rican segments approximates the Nicaraguan lowlands. T o  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 let1 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 
ol those independent segments, appears to have been a standard sequence 
of events in the history of Reztlzrodontomys. Such a sequence repeated again 
and aga~n,  with a series ol consequent migrations and counter~nigrations 
ol the evolving stocks, will account lor the diversity and geographic position 
01 the species as they are seen today. 

The  primitivc ancestral stock of Rezthrodontonzys is thought to have been 
most like humulis or montanus of present-day species. From the northern 
part 01 the range of the ancestral polytypic form, it is postulated, evolved the 
Reztlzrodontomys scgment. From thc southern part evolved the A p o ~ o d o n  
segment. The  2 segments probably have remained geographically isolated 
for much ol their subsequent evolution, Aporodon developing in Central 
Aluerica and Rezthrodontonzys evolving largely in MCxico. The  focal point 
in differentiation and geographic distribution of those subgenera is clearly 
Central America for Aporodon and MCxico, particularly the southern part 
ol the Mesa Central, for Reithrodontortzys. The  initial isolation ol 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- 
mdted to have closed in middle Pliocene time (Schuchert, ibzd.) or earlier 
(Olson and McGrew, 1941). The  fact that thc level of differentiation involved 
in Reithrodontornys is no higher than subgeneric suggests, however, that 
the initial separation of the Aporodon and Reithrodontornys stocks may 
have taken place later than the middle Pliocene period. The  place ol 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 lorcst conditions. No known 
species oC Rezthrodoniomys inhabits true rain lorest. 

Subsequently, the primitive Aporodon and Rezthrodontortzys stocks were 
each divided latitudinally into 2 or more secondary parts. Other similar 
divisions followed later. A routhern secondary segment of the primary 
Aporodon stock gave rise to the tenuirostris group of species. As I visuali~e 
it, much of the evolutio~lary history of that group took place in southern 
Ceiltral 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 liked and the stock of the tenuirostris 
group spread northward to Honduras and Guatemala. From this northern 
stock evolved tenuiroslris and microdon, while creper and rodriguezi are the 
modern derivatives of the residual Costa Rican segment. The  occurrence of 
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MAP 12. Dis~ribulio~i of the Recent species of Reithrodontorn)~~: (a)  raviventris, (11) rnega- 
lolis, (c)  Burli, ( d )  Inontanus, (e)  humulis, ( f )  citrysopsis, ( g )  sumichrasti, (h)  fuluescens, 
(i) hirsutus, (1) mexicanus, ( k )  brellirostri~, ( 1 )  gracilis, (111)  darienensis, (11 )  lenzcirostris, 
(0) ereper, ( p )  microdon, ( q )  rorlriguezi. 
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colonies of microdon on the Mexican highlands probably is evidence of one 
of the latest movements of the tenz~irostris group. T h e  northern populations 
of microdon are but slightly differentiated from those in Guatemala, which 
suggests that their present separation is a comparatively recent event. I t  
seems likely that microdon spread northward into MCxico 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 01 those species. 

The  northern segment of the primitive Aporodon stock gave rise to the 
mexican,us group. Of niodern species R. gracilis is estimated as structurally 
nearest that primitive stock. This segment centers and probably evolved in  
Guatemala and adjoining parts of MCxico and Central America. The  3 
species of the mexicanu,~ group are only moderately differentiated from one 
another. I11 essence R. mexicanz~s is a larger, sorn~ewhat 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 I'leistocene 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 lrom mexicanus or gracilis, probably the latter. 
Similarly, breuirostris is a late derivative from mexicanus-like stock. R. mexi- 
cnnzis appears to be a late immigrant to central MCxico 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 MCxico and South America. The  populations in eastern 
MCxico (R. m .  nzexicanzis) are but slightly differentiated from those of the 
Sierra Cuchurnatanes of western Guatemala (I?. m .  howelli). Similarly those 
ol' Colombia (R. m,. millel-i) are rnorphologically close to the populations of 
Panaini (I$. mn. garichensis). 

The  Reithrodontomys subgeneric stock likewise became divided into - 

northern and southern segments, as did that of Aporodon. In  addition, in 
northern MCxico and the United States where the available land area was 
longitudinally broad, division occurred on an east-west basis. From the 
northern part ol the range of the primitive Reitllrodontomys (subgenus) 
stock came Izumulis, monlanus, and burti. I t  is postulated that these species 
retain many characteristics of that ancestral stock. R. humz~l is  is well differ- 
entiated from nzontanus. The 2 probably were early segregated. The  eastern- 
most segment, humulis, 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 aniount of difference between me?-riami, the trans-Missis- 
sippi race, and hun7ulis ol the southeastern states (see Hooper, 1943). The  
western segment, inl~abiting 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 hurnulis has been a resident ol the 
southeastern states. El. burti is related to R. montanus, but there are dental 
characters which connect it directly with hunzulis and suggest that it may be 
a relict closely similar to the Reithrodontomys primitive stock. 

From the northwestern part ol' t11e range of the primitive stock of the sub- 
genus came megalotis. Isolation afforded by the Rocky Mountains and 
inhospitable terrain on the Central Plateau 01 northern MCxico could ac- 
count lor the specific segregation ol megalotis from the eastern montanus- 
llunzulis stock. If megalotis originally was excluded from the region east of the 
liocky Mountains, its presence on the Great Plains probably is a recent event, 
110ssibly dating from an interglacial period in Pleistocene time. The  present 
plains race, dychei, is fairly distinct from megalotis and from other western 
subspecies. 

Other evidences ol recent movements and countermoveinents of nzegc~lotzs 
stock are afforded elsewhere in the range ol the species. At the present time 
all contiguous populations of thc species meg~izlotzs do not appear to be 
colnplctely interiertlle. In  west-central MCxlco, for example, the popula- 
tions ol 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 megalotzs. T h e  present geographic 
and morphologic relationships of the 2 lorins suggest that formerly they 
were separated geographically and only recently have their ranges come 
together. R. rnuzventrzs is an offshoot of R. megalotzs that has become adapted 
to conditions in salt marshes aiound San Francisco Bay, California. There is 
some evidence that it evolved entirely in Recent time (Hooper, 1944: 70). 

The  southern segment of the Reithrodontonzys (subgenus) primitive stock 
gave rise to chrysopszs and sunzzchrastz. One of the highly specialized species 
in the subgenus, R. chrysopszs, probably has long been a resident of the 
southern part of the Mexican tableland. Its nearest relatives are sumzclzmsti 
and megalotzs, 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. T h e  
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. I t  and chrysopszs are clearly more similar 
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to n7,egalotis than to montanus and the other northern derivatives. R. sumi- 
chrasti, however, Inore 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 MPxico. The  races of 
szcm.ichrasti in Central America are "weak" as regards amount of differentia- 
tion. This rnay indicate comparatively recent genetic continuity ol all popu- 
lations of su~nichrnsli in Central America. Differentiation to the east and 
west of the Isthmus oi Tehuantepec is stronger. The  differences between 
dorsalis, south of the Isthmus ol Tehuantepec, and lzlteolus 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 sumich.rasti may have been separated longer than any 2 of the 
Central American races. 

The  fuluescens group of species stands apart froin the other species of the 
subgenus Reithrodontomys. Soine characters of the group approach charac- 
ters of mexicanus and gmcilis in Aporodon. This is particularly true of 
R. hirsulz~s, 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; fuluescens 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. 

T h e  present range of the fulvescens g o u p  occupies an intermediate posi- 
tion between Aporodon and Reithrodontomys, just as the characters of the 
group are also somewhat between the 2 subgenera. T h e  focal point in differ- 
entiation in the group lies in central Mkxico, in the latitude of Jalisco, 
Michoadn, and MCxico. 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 hurnulis-montanus stock. 
The  occurrence of fuluescens 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 amoenzls and mustelinus, the neighboring races in 
Oaxaca. 
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In summary, it is postulated that the phyletic branches of Reithrodontomys 
developed from geo~raphic 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 Mexico 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 Mexico 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 ol differentiation the specialized species now appear to be 
evolutionally static while the more generalized species found there are 
actively evolving. 
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TABLE VI 

EXTERNAL 

Species and Locality 

bzbrti . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Costa Rica, Sonora . . . . . . . . . . . . .  

montanus 
montanus . . . . . . . . . . . . . . . . . . . . .  
Western Texas and New Mexico . . 

megalotis 
megalotis . . . . . . . . . . . . . . . . . . . . . .  
Western Texas . . . . . . . . . . . . . . . . .  
saturatla . . . . . . . . . . . . . . . . . . . . . .  
Las Vigas, Veracruz . . . . . . . . . . . .  
alticolus . . . . . . . . . . . . . . . . . . . . . . .  
Southern Oaxaca . . . . . . . . . . . . . . .  
zacatecne . . . . . . . . . . . . . . . . . . . . . .  
Valparaiso Mts., Zacatecas . . . . . .  
amoles . . . . . . . . . . . . . . . . . . . . . . . .  
Amoles, QuerCtaro . . . . . . . . . . . . .  

sumichrasti 
sz~michrasti . . . . . . . . . . . . . . . . . . . .  
TeziutlBn, Pucbla . . . . . . . . . . . . . .  
tzerterus . . . . . . . . . . . . . . . . . . . . . . .  
El Nevado de Colima, Jalisco . . . .  
luteolzbs . . . . . . . . . . . . . . . . . . . . . . .  
Juquila, Oaxaca . . . . . . . . . . . . . . . .  
dorsalis . . . . . . . . . . . . . . . . . . . . . . .  
Southeastern Chiapas . . . . . . . . . . .  
modestzbs . . . . . . . . . . . . . . . . . . . . . .  
Los Esesmiles, El Salvador . . . . . .  
australis . . . . . . . . . . . . . . . . . . . . . .  
VolcBn de Irazti, Costa Rica . . . . .  
vulcanius . . . . . . . . . . . . . . . . . . . . . .  
VolcBn de Chiriqui, PanamB . . . . .  

chrysopsis 
chrysopsis . . . . . . . . . . . . . . . . . . . . .  
Distrito Fedcral . . . . . . . . . . . . . . .  
peratensis . . . . . . . . . . . . . . . . . . . . .  
Cofre de Perote, Veracruz . . . . . . .  

fulvescens 
fulvescens . . . . . . . . . . . . . . . . . . . . .  
Central Sonora . . . . . . . . . . . . . . . .  
canus . . . . . . . . . . . . . . . . . . . . . . . . .  
Central Chihuahua . . . . . . . . . . . . .  
griseoJlavzu . . . . . . . . . . . . . . . . . . . .  
Ameca, Jalisco . . . . . . . . . . . . . . . . .  
toltecz~s . . . . . . . . . . . . . . . . . . . . . . . .  
Distrito Federal . . . . . . . . . . . . . . .  
az~rantiz~s . . . . . . . . . . . . . . . . . . . . .  
Baton Rouge, Louisiana . . . . . . . .  
intermedizbs . . . . . . . . . . . . . . . . . . . .  
Southern Texas . . . . . . . . . . . . . . . .  

OF 

Total 
Length 

128 
116-136 

120 
114-130 

133 
120-152 

150 
130-170 

144 
135-154 

147 
136-157 

146 
137-154 

166 
147-190 

184 
169-206 

176 
158-190 

159 
143-176 

161 
148-176 

170 
159-179 

165 
157-173 

181 
170-192 

178 
176-180 

165 
153-179 

160 
15&173 

166 
148-185 

180 
166-189 

159 
138-173 

153 
145-161 

MEASUREMENTS 

Number 
of 

Specimens 

20 

6 

15 

13 

11 

7 

3 

20 

37 

7 

43 

46 

9 

18 

22 

2 

6 

8 

44 

5 

20 

8 

Ear. from 
Notch 

16 
14-17 

14 
13-16 

14 
12-15 

15 
13-16 

14 
13-15 
. . . .  
. . . .  

14 
14-14 

15 
14-18 

17 
1 M 8  
. . . .  
. . . .  

14 
13-16 

14 
13-15 
. . . .  
. . . .  
14 

12-15 

18 
17-19 

17 
17 

15 
15-15 

15 
14-16 

15 
14-17 

15 
14-15 

15 
13-16 

13 
13-13 

Reithrodontomys 

Tail 
Vertebrae 

58 
52-66 

55 
48-63 

68 
61-78 

79 
65-96 

73 
64-83 

80 
72-87 

80 
76-83 

96 
82-107 

105 
95-123 

101 
91-112 

85 
75-96 

88 
81-98 

86 
80-92 

90 
82-97 

98 
89-108 

104 
102-106 

92 
81-104 

89 
82-96 

93 
81-105 

102 
94-105 

88 
76-99 

8 1 
73-90 

Hind 
Foot 

16 
16-17 

16 
15-17 

17 
16-18 

18 
1&20 

17 
15-18 

19 
18-20 

16 
1G17 

18 
17-20 

20 
19-22 

20 
20-21 

19 
17-20 

19 
18-20 

19 
18-20 

19 
17-20 

21 
20-21 
19.5 

19-20 

19 
18-21 

19 
18-20 

19 
18-21 

21 
20-22 

20 
17-21 

19 
18-21 
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TABLE VI (Cont.) 

Number 
Species and Locality 

tropicalis . . . . . . . . . . . . . . . . . . . . . .  
Southeastern Veracruz . . . . . . . . . .  
di$cilis . . . . . . . . . . . . . . . . . . . . . . .  
Huauchinango, Puebla . . . . . . . . . .  
tenzbis . . . . . . . . . . . . . . . . . . . . . . . . .  
Southwestern Sinaloa . . . . . . . . . . .  
nelson; . . . . . . . . . . . . . . . . . . . . . . . .  
Resolana, Jalisco . . . . . . . . . . . . . . .  
mustelinz~s . . . . . . . . . . . . . . . . . . . . .  
Chilpancingo, Guerrero ......... 
infernatis . . . . . . . . . . . . . . . . . . . . .  
TeotitlBn, Oaxaca . . . . . . . . . . . . . .  
helvolus . . . . . . . . . . . . . . . . . . . . . . .  
Oaxaca, Oaxaca ................ 
amoenz~s . . . . . . . . . . . . . . . . . . . . . .  
Reforms, Oaxaca . . . . . . . . . . . . . .  
chiapensis . . . . . . . . . . . . . . . . . . . . .  
Central Chiapas . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  hirszbtus 12 
Santa Isabel. Nayarit ........... 

gracilis 
gracilis . . . . . . . . . . . . . . . . . . . . . . .  3 
Yucatan Peninsula . . . . . . . . . . . . .  
anthonyi . . . . . . . . . . . . . . . . . . . . . .  1 
Sacapulas. Guatemala . . . . . . . . . .  
pacificus ...................... 9 
CiprCs. Guatemala . . . . . . . . . . . . .  
harrisi . . . . . . . . . . . . . . . . . . . . . . . .  1 
Santa Maria. Costa Rica ........ 

darienensis . . . . . . . . . . . . . . . . . . . . . .  6 
Cana. PanamB ................. 

mexicanus 
mexzcanus .................... 
Puebla and Veracruz . . . . . . . . . .  
scansor . . . . . . . . . . . . . . . .  : .. . . .  
Western Chiapas . . . . . . . . . . . . . .  
howelli . . . . . . . . . . . . . . . . . . . . . . .  
Prusia, Chiapas ............... 
orznz~s . . . . . . . . . . . . . . . . . . . . . . .  
Chilata, El Salvador ........... 
ocotepeqz~ensis ................. 
Monte Verde, Honduras . . . . . . .  
lucifrons . . . . . . . . . . . . . . . . . . . . .  
Central Honduras ............. 
cherriei . . . . . . . . . . . . . . . . . . . . . .  
Central Costa Rica . . . . . . . . . . . .  
potrerograndei . . . . . . . . . . . . . . . . .  
Catias Gordas, Costa Rica . . . . .  
garichensis . . . . . . . . . . . . . . . . . . .  
B6quete, PanamB . . . . . . . . . . . . .  
milleri . . . . . . . . . . . . . . . . . . . . . . .  
Munchique, Colombia . . . . . . . . .  

Total 
Length 

Tail 
Vertebrae 

Hind 
Foot 

Ear. from 
Notch 
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TABLE VI (Cont.) 

I Numbcr 
Species and Locality Total 

eremzcus . . . . . . . . . . . . . . . . . . . . . .  
Pimanpiro, Ecuaclor.. . . . . . . . . . .  
siiderstriimi . . . . . . . . . . . . . . . . . . . .  
Quito, Ecuador. . . . . . . . . . . . . . . .  

brevirostris . . . . . . . . . . . . . . . . . . . . . .  
Central Costa Rica.. . . . . . . . . . . .  

microdolz 
-wagnerz. . . . . . . . . . . . . . . . . . . . . . .  
Ccrro San AndrCs, MichoacLn . . .  
albilabris . . . . . . . . . . . . . . . . . . . . . .  
Cerro San Felipe, Oaxaca. . . . . . .  
microdon. . . . . . . . . . . . . . . . . . . . . .  
Todos Santos, Guatemala. . . . . . .  

tenz~irostris . . . . . . . . . . . . . . . . . . . . . .  
Volcan de Tajumulco, Guatemala 

rodriguezi . . . . . . . . . . . . . . . . . . . . . . .  
Volcttn de Irazd, Costa Rica.. ... 

cre per. . . . . . . . . . . . . . . . . . . . . . . . . . .  
VolcLn de Chiriqui, Panamb.. . . .  

Tail 
Vertebrae 

Hind 
Foot 

Ear, from 
Notch 

*Measurements of dry skin. 



TABLE VII 
CRANIAL MEASUREMENTS OF Reitlzrodontomys 

Species, 
Locality, 

and 
Number of 
Specimens 

burti 
Costa Rica, 
Sonora, 20 

montanus 
montanus 
Western Texas 
and New Mexico, 6 

megalotis 
megalotis 
Western Texas, 15 

saturatus 
Las Vigas, 
Veracruz, 15 

alticolus 
Southern 
Oaxaca, 11 

zacatecae 
Valparaiso Mts. 
Zacatecas, 7 

amoles 
Amoles, QuerCtaro, 3 

sumichrasti 
sumichrasti 
TeziutlBn, 
Puebla, 20 

Length 
of 

Skull 

Depth 
of 

Cranium 

Zygo- 
matic 

Breadth 

Inter- 
orbital 

Breadth 

Breadth 
of 

Brain 
Case 

Breadth 
of 

Rostrum 

Length 
of 

Rostrum 

Length 
of 

Palate 

3.6 
3.4-3.8 

3.6 
3.4-3.9 

3.4 
3.2-3.7 

3.3 
3.1-3.6 

3.3 
2.9-3.5 

3.1 
3.0-3.3 

3.2 
3.1-3.3 

3.6 
3.5-3.9 

Length 
of 

Molar 
Row 

Length 
of 

Incisive 
Foramen 

4.4 
4.1-4.9 

4.0 
3.94.1 

4.3 
4.14.8 

4.8 
4.4-5.1 

4.7 
4.34.9 

4.4 
4.24.7 

4.3 
4.24.5 

4.9 
4.65.2 

Breadth 
of 

Zygo- 
matic 
Plate 

2.0 
1.8-2.3 

2.0 
1.8-2.2 

1.9 
1.8-2.1 

2.0 
1.9-2.2 

2.0 
1.8-2.1 

1.8 
1.7-1.8 

1.7 
1.61.8 

2.0 
1.7-2.2 

Breadth 
of 

Mesop- 
terygoid 

Fossa 

0.8 
0.5-0.9 

0.7 
0.4-0.9 

0.9 
0.8-1.1 

1 .o 
0.8-1.2 

1 .o 
0.7-1.1 

0.9 
0.8-1.0 

1.1 
1.0-1.1 

1.2 
1.1-1.5 





TABLE VII (Cont.) 

Species, 
Locality, 

and 
Number of 
Specimens 

- 

tolteczhs 
Distrito Federal, 5 

auranlius 
Baton Rouge, 
Louisiana, 23 

intermedius 
Southern Texas, 12 

tropicalis 
Southeastern 
Veracruz, 7 

dijicilis 
Huauchinango, 
Puebla, 29 

tenuis 
southwestern 
Sinaloa, 7 

Length 
of 

Skull 

nelsoni 
Resolana, J a b ,  32 1 192!~;1.9 

m2cslelinus 
Chiipancingo, 
Guerrero, 17 

infernatis 21.3 
Teotitlbn. Oaxaca. 5 1 20.9-22.1 

Z Y ~ -  
matic 

Breadth 

Breadth 
of 

Brain 
Case 

Depth 
of. 

Cranium 

Inter- 
orbital 

Breadth 

Breadth 
of 

Rostrum 

Length Length 
or 1 or 

Rostrum Palate 

Length 
of 

Molar 
Row 

Length 
of 

Incisive 
Foramen 

Breadth 
of 

Zygo- 
matic 

Breadth 
of 

Mesop- 
terygoid 

Plate Fossa 

1.9 1.2 
1.S2.0 1.1-1.4 



1.3 
1.2-1.5 

1.3 
.... 
1.3 

1.0-1.6 

4.6 
4.4-4.9 

4.4 
.... 
4.5 

4.2-4.7 

2.0 
1.9-2.2 

1.6 
. . . .  
1.9 

1.9-2.0 

3.6 
3.3-3.9 

3.0 
. . . .  

3.4 
3.3-3.6 

7.9 
7.5-8.2 

6.8 
. . . .  
7.5 

6.9-7.8 

3.5 
3.4-3.7 

3.2 
. . . .  

3.3 
3.2-3.4 

1.8 1.6 
1.62.0 1 1.4-1.8 

hirsulus 
Santa Isabel, I 222$ii4.6 1 12git2.8 

11.1 
10.4-11.5 

10.6 
10.5-10.6 

11.4 
. . . . .  

10.4 
10.2-10.6 

10.5 
. . . . .  

10.6 
10.2-10.9 

11.2 
10.8-11.6 

11.1 
10.8-11.3 

10.4 
10.1-10.5 

. . . . .  

. . . . .  

10.1 
9.8-10.6 

11.2 
10.9-11.7 

. . . . .  

. . . . .  

11.0 
10.5-11.7 

helvolus 
Oaxaca, Oaxaca, 9 

amoenus 
Reforma, Oaxaca, 2 

chiupensis 
Central Chiapas, 7 

1.7 
1.5-1.8 

1.7 
. . . .  

1.6 
15-1.7 

1.8 
.... 

1.3 
1.2-1.4 

1.7 
1.61.8 

1.5 
1.4-1.7 

22.3 
21.4-22.9 

19.6 
. . . . .  
21.8 

20.7-22.9 

1.4 
1.4-1.5 

1.3 
.... 

1.6 
1.3-1.8 

1.6 
. . . .  

1.5 
1.3-1.7 

1.6 
1.4-1.7 

1.5 
1.4-1.6 

10.6 
10.0-11.2 

11.8 
. . . . .  

11.2 
10.8-11.7 

. . . . .  ..... 

10.7 
10.5-10.9 

12.3 
11.8-12.8 

11.8 
11.4-12.3 

Mqrror:+ 13 , - - - -7  -- 
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FIG. 24. Variation in the occlusal pattern of the upper (a-c) and lower (aa-cc) third molar 
tceth of 3 species of Reithl-odontomys. (a, aa) R. megalotis saturatus, 10 mi. S E  P;itzcuaro, 
Michoadn. (b, bb)  R. fztlvescer~s griseoflavws, Ameca, Jalisco. (c, cc) R. mexicanus orinus, 
Cerro Cacaguaiique, El Salvador. 



CURRENTLY :RECCIGNIZED FORMS OF REITHRODONTOMYS NOT 
REVIENED IN DETAIL IN THIS REPORT 

Ileilhrodontoinys simplicidens Brown 

Reithrodontomys simfilicideizs Brown (Mern. Arner. Mus. Nut. Hist., 9: 196, 1908). 

Type locality.-Arkansas, Flewton Co., 15 mi. S Harrison (Boone County), Conard r' + issure, 
I'lcistoccne clcposits. 

Reithrodontomys pratincola -1ibbard 

Reithrodonlomys pratzncola Hibbard (Bull. State Geol. Surv. Kans., 38: 209, 1941). 

Type locality.-Kansas, Me:~de Co., Rorchers Ranch (T. 33 S, R. 28 W, sec. 21), Borchers 
Fauna, l'leistoccnc dcposits. 

Reitl~rodonlomys humzllis viiginianus Howell 

Reilhrodonlomys huinxlis virgininnus Howcll (Jouin.  Mainmalogy, 21: 346, 1940). 

Type locality.-Virginia, A~nelia Co., Amelia Court House. 
Distribu1ion.-l'ieclmont and Coastal plains of eastcrn Virginia and southwestern Mary- 

land. 

Reitl.~rodoiztornys humulis ht,mulis Audubon and Bachman 

Mus humulis Auduboi~ and Bachman (Proc. Acad. Nut. Sci. Phila., 1: 97, 1841). 
?Mus carolinensis A u d ~  bon and Bachman (Journ. Acad. Nut. Sci. Phila., 8: 306, 1842). 

Maritime districts 3l  South Carolina. 
M t ~ s  Le Conlii Audubm~n and Bachman (Ibid., 8: 307, 1842). Georgia; probably Le 

Contc's planlation near Riceboro, Liberty Co. 
Reithrodontomys hzcm~~l is  dicltinsoni Rhoads (Amer. Nut., 29: 589, 1895). Florida, 

Pasco Co., Willow 3ak. 
Reithrodonlomys leconlii imfiiger Bangs (Proc. Biol. Soc. Wash., 12: 167, 1898). West 

Virginia, Greenbri1:r Co., White Sulphur Springs. 
Reithrodonlornys huin~il is  hujnulis, Howell (N .  Amer. Fauna, 36: 19, 1914). 

Type locality.-South Carolina, Charleston Co., Charleston. 
Distribution.-The southea:.~ern United Stales, from I~loricla, Alabama, Mississippi, and 

eastern Louisiana (east of the Mississippi River) north and east to southern Ohio, southern 
West Virginia, and sout11westc:rn Virginia. 

Remarks.-The species R. humulis is reviewed by Hooper (Occ. Papers Mus. Zool. Univ. 
Mich., 477, 1943). 

Reitllrodontomys humulis me .riami Allen 

Reithrodontomys m e r r ~ a ~ n i  Allen (Bull. Amer. Mzu. Nut. Hist., 7: 119, 1895). 
Reithrodontomys humzllis mei-riami, Howell ( N .  Amer. Fauna, 36: 21, 1914). 

Type locality.-Texas, Brazoria Co., AusLin Bayou near Alvin. 
Distribution.-Southeastern Texas (east of the Colorado Rivcr) and southern Louisiana 

(wcst of thc Mississippi River). 

Reithrodontomys montanus ar bescens Cary 

Reithrodontomys albesc ens Cary (Proc. Biol. Soc. Wash., 16: 53, 1903). 
Reithrodontomys monttznus albescens, Cary ( N .  Amer. Fauna, 33: 110, 1911). 

Type locality.-Nebraska, Cllerry Co., 18 mi. NW Kennedy. 
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Distribution.-South-central South Dakota, central and western Nebraska, eastern Colo- 
rado, and western Kansas. 

Reithrodontomys montanus griseus Bailey 

Reithrodonto~nys griseus Bailey (N .  Amer. Fauna. 25: 106, 1905). 
Reithrodontomys albescens griseus, Howell ( N .  Amer. Fauna, 36: 23, 1914). 
Reitlzrodontonays nloizlanus 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 Tcxas (east of the Pecos River) at  least as 
far south as San Antonio, Rexar Co. 

Reithrodontomys niegalotis pectoralis Hanson 
Reithrodonlomys megalotis pectoralis Hanson (Field Mus. Nut. Hist., Zool. Ser., 29: 

205, 1944). 

Typc locality.-Wisconsin, Columbia Co., Westpoint. 
Distribution.-Southwestern Wisconsin and southeaste~n Minnesota. 
Remarks.-The bulfy pectoral spot, the principal diagnostic character attributed to 

fiectoralis, is inconstant in several races of megalotis. R .  m .  pectoralis may prove to be 
inseparable from R .  m. dychei. 

Reitlzrodontomys megalotis dychei Allen 

Reilhrodonlomys dycltei Allen (Bull. Amer. MILS. h'al. Hist., 7: 120, 1895). 
Reithrodonton~rs dychei nebrascensis ,411en (Ibid., p. 122). Nebraska, Cherry County, 

Kennedy. 
Reithrodontonzys iriegalotis dychei, Howell ( N .  Anaer. f iuna,  36: 30, 1914). 

Type locality.-Kansas, Douglas Co., Lawrence. 
Distribution.-'I'he Great Plains of the central United States in the northern half of Kan- 

sas, eastern Colorado, the soutlrern half of Montana east of the Rocky Mountains, southern 
North Dakota, South Dakota, Nebraska, southern Minnesota, Iowa, and Missouri. 5 

lieillzrodontomys inegalotis caryi Howell 

Reitl~rorloi~lomys megalotis caryi Howell (Journ. A.lan~~rialogy, 16: 143, 1935). 

Type locality.-Colorado, Alamosa County, 15 mi. NE Mosca, Medano Ranch. 
Distribution.-San Luis Valley oC Colorado. 
Remarks.-From the origirlal description and from my data on variation in I?. megalotis, 

I suspcct that cal-yi should be listed as a synonym of R .  m.  azlecus. 

lieilhrodoiltomys megalotis azteczis Allen 

liei/lzrodonlomys aztecus Allcn (Bull. Amer. Mus. Nat. Hist., 5: 79, 1893). 
Reitl~rodontomys megalotis azlecus, Howell (N .  An~er .  Fauna, 36: 30, 1914). 

Type locali1y.-New Mexico, San Juan Co., La l'lata. 
Distribution.-Nortllerrl New Mexico, southcastern Utalr, southern <:olorado, and sor~th- 

wester11 Kansas. 
Remarks.-Allen (Bull. An~er .  Mvs. Nal. Hist., 7: 125, 1895) anci Howell ( JOUTI I .  Marn- 

nanlogy, 16: 144, 1935) doubt that aztecus is subspecifically distinct from megalotis. I have 
examined only 26 specimens, including topotypes, from localitics within the range ascribed 
to azlecus. 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. 

Reitlzrodontomys inegalolis arizonensis ;Illen 

Reithrodorzto7nys arizo17cizsi.s Allen (Uz~ll. Amer. Mus. Nat. Hist., 7 :  134, 1895). 
Reithrodontonzys rrzegc~lotis arizoi~e~zsis, Howell (N .  Amrr. 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 k n ~ ~ w n ,  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 klountains and with other specimens from the surrounding 
lowlands, the topotypes are d: rker, more reddish dorsally, and more buffy ventrally, with a 
more distinct pcctoral spot. 'The teeth are slnaller (length of row 3.1-3.2 mm.) and the 
zygolilatic notch is shorter an eroposteriorly. The  specimens, thercfore, are separable from 
specirncns considered to be typical of megalotis, ancl providc the hasis for the recognition 
ol  arizoile~zsis. T h e  sa~nple is eucecdingly small, however, and the pelages seasonally different 
from other specimens with wl ich thcy are here compared. A much larger sample is needed 
for satisfactory appraisal of arizorzensis. 

12eitl1rodonlorr~ys megalolis ruvus Goldman 
12eitlzrodonlorr~ys nregarotis r a m s  Goldnlan (Journ.  Marnrnalogy, 20: 355, 1939). 

Type locality.-Utah, Tooel(. Co., Stansbury Island in Great Salt Lake. 
Distribution.-Stansbury Isl;~nd (which intermittently is connected with the mainland); 

present rangc limits unknown. 

Reilhroclontomys megalotis lo zgicaudtls Baird 
Iieithrodon loizgicazidn Baircl ( U .  S. Pac. Railroad Rep., 8: 451, 18.57). 
Iieithrodontornys pa1litlu.s Rhoads (Amer .  Nut., 27: 835, 1893). California, San Diego 

C:o., Santa Isal~el. 
lieillirodorzlornys klanzatheir.sis Merriam ( N .  Arr~er. F(z~ina, 16: 93, 1899). Californi;~, 

Siskiyou Co., Big Spring [= Mayten]. 
Reil l~rodonlonrys itlegaiotis longicauda, Grinnell (Proc. Calif. Acad. Sci., Ser. 4, 3: 

303, 1913). 
lieilhrodontoirlys 1rzega1,tis longicaudus, Howell ( N .  A n i ~ r .  Fazina, 36: 33, 1914). 

Type locality.-California, P-taluma Co., Petaluma. 
Distribution.-Soutl~rvestern Oregon, most of that part of California west of Sierran 

divides, and nortl~western Ba j ;~  California as lar south as about 32 degree3 north latitude. 
Rein;~rks.-For reasons for the synonymizing of p a l l i d ~ ~ s  and klamathensis, sec Howcll 

( I o c .  cit.). 

lieithroclonlornys megalotis clis'ichlis von lllocker 
Reitlirodontomys rnegnl?tis disticlzlis von Blocker (Proc. Biol. Soc. Wash., 50: 155, 

1937). 

Type locality.-California, Monterrey Co., salt marshes at  mouth of Salinas River. 
Distri1j11tiori.-Salt marshes and sand hills along the sca coast from Elkhorn Sloi~gh, Moss 

I.anding, south to Seaside Lagcon, Montcrrcy County, California. 

Reillzrodoi~lorr~ys megalotis limicola von Blocker 

Reithrorlonton~ys rnegal(8tis lirnicola von nloeker (Proc. Biol. Soc. Wash., 45: 133). 

Type locality.-California, 1,~)s Angeles Co., Playa del Rcy. 
Distribution.-Coastal marshcs of southertl California, from Point Mugu, Ventura Go., 

soutlieast to Analicim Bay, Orz nge Co. 

Reilhrodontoinys n~egalol is  cattzlinae Elliot 

Rhitllrodontorn)ls cataliirae Elliot (Field Columh.  Mus., Zool. Ser., 3: 246, 1903). 
Reitllrodonlortzys inegal('tis calalinae, Grinnell (Proc. Calif. Acad. Sci., Ser. 4,  3: 304, 

1913). 
Jieithrodonlornys catalinae, Howell (N .  Anzer. Fauna, 36: 40, 1914); Grinnell (Univ,  

Calif. Publ .  Zool., 4C: 170, 1933). 



220 EMMET T. HOOPER 

Type locality.-California, Los Angcles Co., Santa Catalina Island. 
Distribution.-Santa Catalina Island. 
Remarks.-In his 1913 check list of the Calilon~ian mammals Grinnell treated catalinae as a 

subspecies of R. megalotis. Later he followed Howell in assigning it specific status. T h e  char- 
acters of catalinae, as observed in topotypes before me, are those of R.  nzegalotis. T h e  form 
warrants only subspecific status. 

Reithrodontomys megalolis peninsulae Elliot 

Rhithrodonlornys peniiz.~ular Elliot (Fic,ld Co1?~17aD. f i l u c .  Zoo/. Sr?., 3: 165, 1903). 
Reithrodontonzys inegalotis fieiaiiasulac, Howell ( N .  Atner. Fauiza, 36: 35, 1914). 

Type locality.-Baja California, San Quintin. 
Distribution.-West coast of Baja California, a1 l e a ~ t  between latitudes 30 and 31 deg~ees. 

Reithrodontomys ravivenlris raviventris Dixon 

Reithrodontomys ruviventris Dixon (Proc. Biol. Soc. Wash., 21: 197, 1908). 
Reitl~roclon toi7zys mviventris ravivenlris, Howell (N .  A mer. Fauiaa, 36: 41, 1914). 

Type locality.-California, San &late0 Co., Rcdwood City. 
Distribution.-Salt marshes bordering San Francisco Ray in San Mateo, Santa Clara, Ala- 

mcda, western Contra Costa, and eastern Marin counties, California. 

Iieithrodontomys ravivei~tris halicoetes Dixon 

Reithrodontoin)is halicoetes Dixon (Univ. Calil. Pu61. Zool., 5: 271, 1909). 
Reitkrodonlomys raviventris halicoetes, Howell ( N .  Ainer. Fau~za, 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 MCxico, 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 Mbxico as San Felipe (Cerro), Oaxaca. 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 oS 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 ol mileage, that is, whether by way of winding trail or 
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road or uia a straight l i~le,  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 Geographical Society on a scale 1/1000000, editions avail- 
able in 1943, were relietl upon for place names. Altitudes greater than 100 
leet usually are rounded to the nearest 100 feet. Distances are rounded to the 
nearest whole mile. Even this may be pseudo accuracy. Tha t  fact must be 
emphasized. A given figlre 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 alorenlentioned maps and also 01 other maps of Latin 
America is exceedingly v iriable; the error is sometimes great. The  geographi- 
cal positions and altitutles given here, therefore, should be taken as best 
estimates. 

BRITISH HONDURAS 

Mountain Pine Ridge. A collecting station of A. Murie 12 mi.* S Cay6; near 
17" 0', 89" 0'; 1000 It.; 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 (i'). 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" 30', 75" 30'; 1 mexicanus. 

Munchique, Cauca. A camp west of Popayin on Cerro Munchique in sub- 
tropical forests on the c,astern slopes of the Western Andes, 8325 it. (Chap- 
man, 1917); 12 mexicaaus. Summit of Cerro Munchique is located at 2' 
28', 76" 58'. 

Papas (Valle de las), Huila. A valley in the Central Andes south of Popayin 
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 (7). A l~cal i ty  in the Central Andes, 3 mi. SW Salento and 
25 mi. SE Cartaga, 7000 ft. (Allen, 1916: 193-96); near 4" 40', 75" 40'; 
6 n~exicanus .  Apparenily not the El Roble on the trail from BogotA to 
Fusugasuga in  the Eastern Andes as listed by Chapman (1917). 

San Agustin, Huila. A totrn on the headwaters of the Rio Magdalena in the 
Central Andes, 45 mi. S:iE PopayAn; 10" 29', 76" 16'; 5500 ft.; 1 mexicanus. 

COSTA RICA 

Agua Buena. See Cafias C,ordas. 
Alajuela, Alajuela. A town 10 mi. NMI San Jost; 10" Olt, 84' 12'; 3100 ft.; 

2 mexicanus. 
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Callias Gordas (Agua Buena), Puntarenas. An airport known as Caiias 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 Callias Gordas on the 
Panaini border (Goodwin, 1946); 7 nzexicanz~s. 

Carpintera (La), Cartago. A cerro near Cartago, the summit mi. NW that 
city; 9" 52', 83" 58'; 6200 It.; 5 nzexicanus. 

Cartago, Cartago. A city 12 mi. SE San Jose; 9" 51f, 83" 55'; 4500 ft.; 1 
mexicanzls. 

Col6n (Villa), San JosC. A town 10 mi. W San Jost;  9" 45', 84" 12'; 3000 ft. I; 
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. 

Escazii, San JosC. A small town 5 mi. W San JosC on the road to Villa Col6n; 
9" 56', 84" 09'; 3700 ft. Specimens from the vicinity of town and from the 
heights above town (Altos Escazli); 5 mexicanus, 1 sumichmsti. 

Estrella (de Cartago), Cartago. A village 3 mi. S Cartago; 9" 52', 84" 03'; 
GOO0 ft.; 2 brevirostris, 1 nzexicanus. 

Higuerones (Los), San JosC. Small farms above the town of Escaz6, 4500 ft. 
(Goodwin, 1946); 2 mexican,us. See Escazi~. 

Iraz6 (Volclin de), A peak near Volcrin Turrialba, the summit 12 mi. E San 
Jose, 9" 59', 83" 53'; 12,300 Et. Collections lrom various elevations on the 
Volcrin; 13 sunzichrasti, 7 n.lexicnn,zls, 6 crefier, 2 rodrignezi. 

Muerta (Cerro de la), Cartago. A peak 17 mi. W N W  Ccrro Chirrip6 Grande 
in the Cordillcra de Talanlanca; summit 9' 03', 83" 45'; 11,600 ft.; 4. crepe?-. 

Nubes (Las), San ,Jose(?) Goodwin (1946) stated chat this locality is near San 
Isidro, 5000-6000 It.; San Isidro, he indicated, is 8 or 10 mi." NE San Jose; 
6 mexicanzu. 

Oca (Montes de), San JosP. A collecting station in the vicinity of San Pedro, 
4000 ft. (Goodwin, 1946); near 9" 56', 84" 03'; 1 mexicanus. 

Qucsada (Villa), Alajuela. A town 7 mi. N Zarcero and 20 mi. NW Alajuela; 
10" 16', 84" 24'; 3000 It. Specimens from deep valleys in the mountains 
above the town (Goodwin, 1942); 3 l~revirostris. 

San Indro (San Isidro), San Jose. A town 8 or 10 mi.* NE San Jose, 4700 ft. 
(Goodwin, 1946); 9" 59', 83" 59'; 1 mexicanus. 

San JosC, San Josi-. T h e  capital of the Republic; 9" 56', 84" 04'; 3800 ft.; 
2 mexica,nz~s. 

San Pedro, San JosC. A village on the eastcrn outskirts of San Jose; 9" 56', 
84" 03'; 4000 ft.?; 6 mexicanus. 

Santa Maria (Hacienda), Guanacaste. A large ranch northeast of Liberia in 
the Cordillera Volcinica; 10" 46', 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. I-Ie cc~llected principally in  the Caribbean lowlands near 
Sipurio (fide Carriker). This specimen, 1 bre71i?o~trzs, probably came from 
the interior highlands. 

Tapezco (Tapesco), Alaluela. A settlement on the Rio Tapezco, 2 mi. N 
Zacero on road to Vi l l ,~  Quesada; 10" 1 l', 84" 24'; 5100 ft.; 1 mexicanus. 

Tibas, San Josk. A canti'n near San Juan, about halfway between San Jose 
and Heredia (Goodwill, 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 breuirostris. 

ECUADOR 

Peiiaherrera (San Isrdro) Imbabura. A town 40 mi. W Ibalra in a valley on 
the western slopes of the Western Andes; 0" 24', 78" 40'. Specimens from 
5 mi. S Peiiaherrera al)ove the Rio Llurimagua in the humid subtropical 
forcst ol the Cordillera de Intag, 6500 It. (Hershkovitz, 1941: 7); 7 
rnexzcanzis. 

Pimanpiro, Imbabura. A village 15 mi. ENE Ibarla on the southern flanks 
o l  the Rio Chota Vall-y, 6500 It. (Hershkovitl, 1941: 7); 0" 24', 77" 55'; 
6 nzexicanzis. 

Quito, Pichincha. The  c ~ p i t a l  01 the Republic, on the western side of the 
inter-Andean plateau; 0' 12', S, 78" 30'; 9200 ft.; 5 mexzcanus. 

EL SALVADOR 

Cacaguatique (Cerro), San Nliguel and Nlora7in. A mountain ridge east of 
Ciudacl Barrios in northeastern El Salvador; summit 13" 47', 88" 13'; 
5400 kt.; 22 mexzccznzis, 1 fulvescens. 

Chilata (Hacienda), Sonsmate. A cofiee finca lying near the summit of the 
Balsa~n Range, 12 mi. ESE Sonsonate; near 13" 40', 89' 30'; 2200 ft.; 
7 mexicanz~s. 

Esesnliles (Los), Chalater ango. A local name lor the short range of moun- 
tains near the Hondulas boundary and east of the Rio Lempa (Dickey 
ancl van Rossem, L938); apparently near 93" 15', 89" 05'; 92 sunzichrasti, 
15 nr exicanus. 

Monte Cristo mine, M o r ~ r i n .  A mine 5 mi. W Jocoro and 10 mi. NNE San 
Miguel; 13" 35', 88" 05'; $00 ft.; 2 graczlis. 

San Nliguel (Volcin), S a l  Miguel. A volcano in the coastal chain of vol- 
canoes, thc summ~t  7 mi. SW San Miguel; 13" 25', 88" 17'; 7000 ft.; 2 
fuluescens. 

Santa Ana (Volcrin), Sonsonate. A volcano in western El Salvador, the sum- 
mit 10 mi. SW Santa A la ;  13" 51', 89" 38'; 7800 ft.; 4 mexzcanus. 
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GUATEMALA 

Amatitlin (Lago de), Guatemala. A large lake 10 mi. S Guatenlala City; 
14." 27', 90" 35'; 4-200 ft.; 4 mexicanus. 

Atescatempa (Lago), Jutiapa. il lake 12 mi. SE Jutiapa in extreme south- 
eastern Guatemala; 14" 12', 89" 41'; 2000 it.? Specimens iroin arid hill at 
southeast end of lake; 1 fz~l-c~escens, 1 gracilis. 

Barrillas (Santa Cruz), Huehuetenango. A village 35 mi. NNE Huehuete- 
nango, on the northeast slope of the Alto Cuchu~natanes; 15" 48', 91" 19'; 
4700 It.; 2 mexicanzls. 

Calel, Totonicapin. A town and cerro respectively 17 mi. and 14 mi. N. 
Quezaltenango; town 15" 05', 91" 33', 10,000 ft.; sulnmit of Cerro 15" 02', 
91" 33', 10,800 ft.; madrone, alder, oak-pine lorests, sacat6n; 23 sz~nxi- 
chrasti, 1 tenuirostris. 

California (Hacienda), San Marcos(?) A cattle ranch a few miles from the 
Pacific Ocean in extreme southwestern Guatemala, G mi.* from Oc6s and 
the same distance from the Chiapas border (Goodwin, 1932); near 14" 05', 
92" 05'; I g~acilis. 

Chajul (El), El QuichC. An Indian village in the eastern Cuchumatanes, 30 
mi. ENE Huehuetenango; 15" 28', 91" 0'; 6400 ft. Specimens fro111 2% 
mi. SW Chajul; G sumichrasti, 2 mexicanus. 

Chancol (Hacienda), Huehuetenango. A hacienda in the Sierra Cuchuma- 
tanes, 15 mi. W Nebaj; 15" 25', 91" 20'; 9000 ft.? Collections frola grass- 
covered plains at Chancol and 3 mi. down SE slope; 29 sumiclz~asti. 

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. NNW Huehuetenango; 15" 33', 91" 30'; 11,000 ft. 
Specimens from vicinity of Chemal and 5 mi.* N the village; 8 sz~nzichrasti, 
1 microdon. 

Chichavac, Chimaltenango. A finca 3 mi.* N Tecpin; 14" 48', 90" 58'; 8600 
it.?; 1 microdon. 

Chichicastenango (Santo Tomis), El QuichC. A town 30 mi. ENE Quezalte- 
nango; 14" 58', 91" 04'; 5000 ft.; 1 mexicaaz~s. 

CiprCs (Finca El), SuchitepCquez? A finca on the Pacific slope at the base of 
Volcin Zunil, 2000 ft. (Goodwin, 1932); near 14" 38', 91" 32'; 8 g~acilis. 

Cobin, Alta Verapaz. The  capital and largest city of Alta Verapaz; 15" 29', 
90" 20'; 4300 ft.; 5 sumiclzrasti, 4 nzexicanus. 

Cotzal (San Juan), El QuichC. An Indian village 10 mi. NNE Sacapulas; 15" 
28', 91 " 01'; 7000 ft.? Specimens from Rio Cotzal Valley 3% mi. NE Cotzal; 
4600 ft.; 6 sumiclzrasti. 
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Helvetia (Finca), Quezlltenango. A coffee finca on the south slope of Volcin 
Santa Maria, 12 mi. SSW Quezaltenango; near 94" 42', 91" 37'; 5500 ft.; 
1 mexicanus. 

Jacaltenango, IIuehue .enango. A village on the western slope of the Alto 
Cuchumatanes, 30 rli. NW Huehuetenango; 15" 38', 91" 43'; 4600 it.; 
1 rnexicanus. 

Jocopilas (San Pedro), El Quiche. A village 6 mi. N Santa Cruz del QuichC; 
15" 07', 91" 06'; 7003 ft.? Specimens from 7200 ft. on a ridge 3 mi. NW 
Jocopilas on the roatl to Sacapulas; 7 sumiclzrasti. 

Jolla Grande (La), Chimaltenango. A finca 2% mi." E Yepocapa on the 
southern slopes of 'l'olcin de Fuepo; 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" 3 l', 90 " 11'. Collections were made on the high ridge imme- 
diately NE of the tovm; 8400 ft.; 1 tenuirostris. 

Montserrat (Finca), Chimaltenango. A finca 5 mi. E Yepocapa on the slopes 
of Volcin Acatenango; near 94" 27', 90" 53'; 5700 ft.; 1 sumichrasti. 

Nebaj (Santa Maria), El QuichC. A town at the head of the Rio Cotzal Valley, 
25 mi. N Santa Cruz tiel Quiche; 15" 24', 91" 08'; 6300 Ct. Specimens from 
8200 it. on ridge 3-4 mi. SE Nebaj; 20 sumichrasti. 

Panzamalii (Finca), Alta Verapaz. A coffee plantation on the southern slopes 
of the Rio Cahab6n Valley, 15 mi. 1.: Cobjn; 15" 28', 90" 05'; 4100 ft.; 
1 mexicanus. 

Rancho (El), El Progres3. A village on the south banks of the Rio Motagua, 
30 mi. W Zacapa; 14" 54', 90" 01'; 700 ft.; 2 gracilis. 

Sacapulas, El Quicht. A town in the arid upper valley of the Rio Negro, 20 
mi. N Santa Cruz del Quicht; 15" 19', 91" 04'; 4500 ft. Specimens from 
vicinity of town, 2 g7acilis; 5 fulvescens from 5 mi. W Sacapulas where 
Hueheutenango road crosses the Rio Blanco. 

Salamj, Baja Verapaz. ?'he capital of Baja Verapaz, 25 mi. S Cobin; 15" 06', 
90" 16'; 3100 ft. Spetinlens from ridge 6 mi. NNE Salami; 5500 ft.; 3 
surniclzrasti, 2 fuluescc ns. 

San Jost, Escuintla. The  costal terminus of the railroad fro111 Guatemala 
City; 13" 55', 90" 49'; near sea level; 2 gracilis. 

San liaiael, Sacateptquez. A hotel and finca 5 mi. W Guatemala City; 14" 
38', 90" 36'; 7000 ft.; 8 sumichrasti, 2 rnexicanus. 

Santa Clara, Zacapa. A ranch in the Sierra de las Minas on the Rio Teculu- 
tin; 15" 09', 89" 46'; a lout  5500 ft.; 2 mexicanus. 

Santa Elena (Sierra), C,liinaltenango. A saw mill on the Pan American 
Highway, 36 mi. WNVI Guatemala City; 14" 49', 91 " 02'; 2 sumichmsti. 

Santa Maria (Volcin), (,!uezaltenango. One of the large volcanoes in the 



226 E M M E T  T .  H O O P E R  

coastal chain; sulrllriit 14" 45', 91" 32'; 12,400 St. Collections 9000-11,000 
It.; 4 sumichrasti, 1 microdon. 

Taju~rlulco (Volcin), San Marcos. A high volcano in southwestern Guate- 
mala; suliirnit 15" 021, 91 54'; 13,800 It. Collections Sroln south and east 
slopes; 3 szlnzichmsti, 3 te~z~iirostris. 

Todos Santos, Huehuetenango. A settlelliellt in  the Sierra Cuchumatanes, 
17 mi. NW Huehuetenango; 15" 301, 91" 38'; 8100 It. Collections u p  to 
10,000 St. in  grasslands and in sparse pine, cypress, and fir Sorest (Goldman, 
1951); 10 sz~rniclo-asti, 2 tenzli7.ostris, 2 microdon. 

Yepoc;tp;t (San Pedro), Chin~altenango. A town 32 mi. WSW Guatemala 
City on the western flanks o l  Volcin Acatenango; 14" 28', 91 " 02'; 5000 ft.; 
2 s~irrzichrasti, 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 It.; 
3 sunzichrasti. 

HONDURAS 

Archaga (La Flor), Francisco Morazin. A village on the Talanga road east 
oI Cerro Archaga, 4500 It. (Goodwin, 1942); apparently near 14" 15', 87" 
15'; 1 fz~luescens, 5 rr~exican~rs. 

Cantoral (Cerro), Francisco Morazin. A mountain in central FIonduras; 
listed by Goodwin (1942) as 12-15 mi.* NE Archaga, but probably the 
Cerro Cantoral situated west of Cerro Archaga and 15 ~i l i .  NNW Teguci- 
galpa; 14" 22', 87" 20'; 9 mexicanus. 

Cementerio, Lempira. A collecti~lg locality on the slopes ol Cerro Puca, 
5300 It. (Goodwin, 1942). Pico Puca lies 10 mi. N Gracias; 14" 45', 88" 35'; 
1 sunzichrasti. 

Comayaguela, Francisco Rilorazin. A city across the Rio Choluteca Srom 
Tegucigalpa; 14" 04', 87" 14'; 3000 St.; 2 mexicanu,~.  

Derrunibo (El), Francisco Moraz;iii. A locality north of Archaga; collections 
were ~rlade at the source of the Llama River (Goodwin, 1942); 1 nzexicanus. 

Hatillo, Francisco Moraz;in. A village I3 rni. NE Tegucigalpa, near San 
Juan de Flores; 14" 15', 87" 05'; 4800 ft.; 1 nzcxicanzrs. 

I-Iumuya. See Muya. 
Linderos (Monte), Lempira. O n  the slopes oI Cerro Puca (Goodwin, 1942); 

apparently near 14" 45', 88" 35'; 3 mexicanzis. 
Jliluya, La Paz. A hill covered with second growth timber -1 or 5 mi." N 

Chincala [= Chinacla?] (Goodwin, 1942). T h e  name Humuya appears 
on the specirneti tags but according to Goodwin the specinlens actually 
c a n e  Crom Muya; near 14" 15', 88" 0'; the Hulnuya located south of La Paz 
apparently is not this collecting locality of Underwood; 4 mexicanzis, 20 
sumiclzmsti. 
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Puca, or Pucca (Cerro or I'ico), Lempira. A cerro 10 mi. N Gracias; 14" 45', 
88" 35'; 2 nzexicanus 

Redondo (Monte), Francisco M o r a ~ i n .  Goodwin (1942) lists this as about 
50 km.* N W  Tegucigalpa. Probably the Monte Redondo 15 mi. NNW 
Tegucigalpa; 14" 20' 87" 15'; 2 mexicanus. 

Sabana Grande, Franci:,co Morazin. A town 20 mi. S Tegucigalpa; 13" 48', 
87" 15'; 3500 It.?; 2 rizexicanus. 

Uyuca (Cerro), Francisco Morazin. A hill south of San Antonio de Oriente 
on the Tegucigalpa-Danli road, 12 mi. ESE of Tegucigalpa; 14" 0', 87" 05'; 
3 sz~michrasti. 

Visquez (Montafia), Frlncisco Morazin. 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 sumichr,zsti, 6 nzexicanus. Ocotepeque lies at 14" 25', 89" 13'. 

Acimbaro, Guanajuato. A large town in southeastern Guanajuato; 20" 03', 
100" 43'; 6100 It.: mesquite-grassland; 2 fulvescens. 

Acaponeta, Nayarit. A !own on the railroad and coastal plain in nolthern 
Nayarit; 22" 301, 105" 22'; 200 ft.; 1 fulvescens. 

Acapulco, Guerrero. T h -  seaport at longitude 99" 55', 16" 52'; arid tropical, 
thorny trees and shru1)s; 1 ful-ilesceizs. 

Acnlt~iago, Veracru7. A town 16 mi. SW Orizaba (city) east of the pass on the 
Ori~aba-Puebla highway; 18" 43', 97" 18'; 7000 ft.; grassland and open 
oak and pine forests lbetween the wet broadleal forests of lower altitudes 
to the east and the mesquite-cactus desert found west of the pass. Speci- 
mens lrom the valley and the hills south of town; 27 sz~rniclzrastz. 

Acufia, Tamaulipas. A v llage in the Sierra de Tan~aulipas, 57 mi. SE Ciudad 
Victoria; 23' 12', 98' 26'; 3100 ft. Specimens from various elevations, 
mostly below 3 100 It.; 15 Ii/li)esre17s. 

Agua Nueva, Sinaloa. A settlement 12 mi. SE Culiacin; 24" 44', 107" 13'; 
50 It. Specimens from 'C mi. N W  Agua Nueva; 1 fulvescens 

Agua Prieta, Sonora. A sc tllement 5 mi. S Douglas, Ari7ona; 31" 15', 109' 33'; 
4100 it. Specimens Irom 21 mi." S Agua I'ricta; desert grassland; 1 mon- 
tanus. 

Aguascalientes, Aguascaltentes. The  capital and largest city of the state; 21" 
53', 102" 18'; 6200 ft.; mesquite-grassland; 7 f7llvercens. 

Allurnada (Villa), Chi11u;~hua. A town on the railroad and highway between 
El Paso, Texas, and Chihuahua City; 30" 37', 106" 31'; 3800 ft.; arid plains. 
Specimens lrom 2 mi. 747 Ahumada; 3 megalotis. 

Ajusco, Distrito Federal. 4 village and cerro 15 mi. SSW Mexico City; village 
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19" 13', 99" 13'; 9500 ft.?; summit of cerro 19" 12', 99" 15'; over 12,000 ft.; 
3 chrysopsis. 

Alamos, Sonora. A town in the loothills 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 Alarnos; 8 fulvescens. 

Altamira, Tamaulipas. A town on coastal lowlands 13 mi. NNW Tampico; 
22" 24', 97" 56'; 75 ft.; 11 fz~lvescens. 

Altata, Sinaloa. A railroad terminus and seacoast settlenlent WSW Culiacjn; 
24" 38', 107" 56'; 1 ful~~escens. 

Altotonca, Veracruz. A town 27 mi. NW Jalapa, on the Perote-Teziutlin 
road; 19" 16', 97" 15'; GOO0 it.?; at upper edge of moist broadleaf forests; 
30 megalotis, 9 sumicl.trasti, 4 mexicanzls. 

Amatenango, Chiapas. A town on the San Crist6bal-Comitin road, 20 mi. 
SE San Crist6bal; 16" 29', 92" 28'; 6000 ft.; 23 szcnzichrasti. 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, mcsquite giving way to oak and pine on 
hills; 68 fz~lvescens, 6 hirsutzls, 10 megalotis. 

Amecameca, Mkxico. A town on the Mexico City-Cuautla highway, 30 mi. 
SE Mexico City; 19" 07', 98" 46'; 7700 ft. Specimens froin slopes east of 
town; 9600-1 1,500 ft.; 1 megnlotis, 1 chrysopsis. 

Amoles (Pinal de), Querktaro. A town and cerro between Jalpin and Toli- 
mi, in northern Querktaro; 21" 09', 99" 37'; town 7900 ft!; cerro about 
9500 St. at summit. Specimens from humid tropical canyons near town and 
froin pine, oak, nladrone forests to 9500 ft. 011 the cerro; 7 sumichrasti, 
3 nzegalotis. 

Angahuan, Michoacin. A Tarascan Indian village near the northeastern base 
of Volcin Paricutin, 15 mi. NW Uruapan; 19" 33', 102" 14'; 8000 ft.; open 
pine-oak lorests. Specimens from 3-9 mi. (by road) E; 3 ni.ega1otis. 

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 Campcche; 18" 53', 90" 
23'; 300 ft.; 1 gmcilis. 

Apetsco, San Luis Potosi. A ranch about I 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, Michoacin. A village on the western flanks of Cerro dc Tancitaro; 19' 
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25', 102" 25'; 7000 it. oak-pine with epiphytes. Specimens from 1 mi. N 
Apo (see Esconditlo); others from 3 mi. ENE Apo, 9000 ft.; pine-oak forests 
at lower edge of fir klelt; 6 sumichrasti. 

A ~ x ~ l c o ,  Hidalgo. A vi1l;lge in southeastern Hidalgo, 14 mi. N Tulancingo; 
20" 18', 98" 20'; 7200 1 t.; 2 megalotis. 

Alelnajac (del Valle), Ja isco. A settlement 5 mi. N Guadalajara on the rim 
o l  a side canyon leadir g to the canyon of the Rio Grande de Santiago; 20" 
45', 103" 21'; 4500 ft.; 2 fulvescens. 

Atlacornulco, Mkxico. LL village in northwestern Mexico, 50 mi. WNW 
Mexico City; 19" 47', !19" 53'; 8200 ft.; oak-pine, chaparral; 1 nzegalotis. 

Atlati (Rio), Puebla. A collecting station 9 mi." NW San Martin Texmelucin; 
ncar 19" 23', 98" 33'; 1700 ft.; 20 megalotis, 1 sumichrasti. 

Atoyac (Rio), Veracru~. A river in central Veracru~. Collecting station on 
headwaters of the river, 5 mi." N W  Potrero Viejo and 5 mi.* N Cbrdoba; 
near 18" 58', 96" 54'; 4.500 ft.; 1 nzexicanus. 

Autli~s, Jalisco. A large town in soutllwestern Jalisco, 95 mi. SW Guadalajara; 
19" 45', 104" 24'; SO00 t.; cactus, thorny shrubs, grassland. Specimens from 
4 mi. NE, 3000 ft., 9 fzilvescen.r, and 6 mi. SSW, 4500 ft., 9 fuluescens. 

Autlin (Sierra de), Jalisco. Mountains to the south of Autlin; 19" 35', 104" 20t, 
elevation of summit 10,300 It. Collections from 7000-9000 ft.; oaks, pines, 
firs; 5 s~imichrasti. 

Banochari (Rancho). Sonora. A ranch 10 mi.* N RiIatape, 2700 ft.; 2 fzilwes- 
c e ~ u .  Matape is situatecl 60 mi. E Hermosillo; 29" 07', 109" 57'. 

Hatopilas, Chihuahua. A mining town on the Rio ISatopilas in  extreme 
southwestern Chilnuahiia; 27" 02', 107" 45'; 1800 ft.; se~nitropical valley. 
Specimen from Las Gu ~simas, 2800 ft., near Batopilas (Goldman, 1951); 1 
fz~lwescens. 

13eristain, Puebla. A village in northwestern Puebla, 7 mi. SW Huauchinango; 
20" 07', 98" 08'; 7000 11.; 17 megalotis. 

Berriozibal (Berrioziba), Zacatecas. A railroad station 22 mi. SE Zacatecas; 
22" 33', 102" 19'; 6800 f ..; mesquite-grassland; 1 fuluescens. 

Blanco (Rio), Veracrl~z. A river in central Veracru~. Specimens from 12 mi.* 
WNW Piedras Negras rear  the Rio; near 18" 44', 96" 20'; 3 fuluescens. 

Eochil, Chiapas. A town 24 mi. NW San Cristbbal and 22 mi. NE Tuxtla 
Gutibrrez; 16" 59', 92" 55'; 4300 It.; 2 mexicanz~s, 2 fuluescens. 

Boco del Rio, Veracruz. A village near the mouth of the Rio Atoyac, 10 mi. 
SE Veracruz; 19" 06', 9(1" 05'; 10 ft.; 2 fuluescens. 

Calcehtok (Hacienda), Yucatin. A henequin plantation at the foot of low 
hills, 30 mi. SSW M6rid.l and 7 mi. E Maxcanu; 20" 36', 8g0 54'; 2 gracilis. 

Camargo, Tainaulipas. A town across the Rio Grande from Rio Grande City, 
Texas; 26' 20', 98" 50'; 200 it.; mesquite, thorny shrubs; 5 juluescens. 
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Canjob, Chiapas. A town 12 mi. NW Comitin in southeastern Chiapas; 16" 
19', 92" 18'; 5300 ft.; oak-pine, grassland; 2 sumicltrasti, fulvescens. 

Canutillo, Durango. A town in extreme northern Durango; 26" 24', 105" 22'; 
5500 ft.; desert grasslantl. Specinlens from 3 mi.* SW the town, 1 nzegnlotis, 
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'. Juirez 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 It.; thorny shrubs, arborescent cacti, grass- 
land; 5 fz~luescens. 

Casas Grandes, Chihuahua. A town in northwestern Chihuahua, 3 mi. SW the 
railroad station Nuevas Casas Grandes; 30" 22', 107" 58'; 4800 it.; ines- 
quite-grassland plains and low hills at base of Sierra Madre; 4 megalotis, 
5 fz~lvescens. 

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 Sierrz klacire in 
extreme western Durango, 40 mi. E Culiacin, Sinaloa; 24" 47', 106" 44'; 
1800 It.; 8 fulvescens. 

Chalchicornula (San AnclrCs), Puebla. A town near the western base oC Vol- 
c in  de Orizaba, 25 mi. NW the city of Orizaba; 18" 59', 97' 2'7'; 8400 ft.; 
grassland, pine forests; 5 m,egalotis. 

Charco Escontlido, Tamaulipas. A town on the coastal plain, 23 mi. S Rey- 
nosa; 25" 4Gf, 98" 21'; 300 ft.; 1 ful-c~escens. 

Charco Honclo, Jalisco. A collectilig locality on the Aguascalientes-San Luis 
Potosi highway, 15 mi.* WSW Ojuelos de Jalisco; near 21" 48', 101 " 49'; 
6600 ft.; arid plains; 1 ful-i~escens. 

Chicalote, Aguascalientes. A village on the railroad, 9 mi. N Aguascalientes; 
22" 01', 102" 16'; 6200 It.; semiarid plains; 3 fulvescens. 

Chichkn Itzi, Yucatin. hllayan ruins 23 mi. W Vallaclolid; 20" 40', 88" 32'; 
75 It.; 5 gracilis. 

Chihuahua, Chi11u;~hua. Capital and largest city of the state; 28" 38', 106" 
05'; 4700 ft.; semiarid plains and low mountains; 2 nzegnlotis. Other speci- 
mens from 5 mi.* SE Chihuahua; 5250 ft.; 3 ~rlegalotis, 1 fzllvescens. 

Chilpancingo (Ciudad Bravo), Guerrero. A town on the Mexico City-Aca- 
pulco highway, 55 mi. NNE Acapulco; 17" 33', 99" 30'; 4100 It. Specimens 
from the vicinity of town to 9 mi. S; arid grassland; 33 fz~lvescens. 

Cielo (Rancho del), Tamaulipas. A ranch in the lnountaills of southwestern 
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Tamaulipas, 5 mi. N'YV G6mez Farias; 23" 05', 99" 12'; 3500 ft.; wet broad- 
leaf forest; 14 megalotis, 1 mexicanus. 

Citnega Well (I CiCncga), Sonora. A collecting locality of E. A. Mearns, lo- 
cated on the flood pl; in of the Colorado River, 30 mi. SSW junction of the 
liivcr and the U. S.-MCxico international boundary (Monument 204), 
alnlost opposite Colonia Lerdo; 32" ll ' ,  115" 04'; 50 ft.?; 3 megalotis. 

Cintalapa, Chiapas. A town in an arid valley in western Chiapas, 40 mi. W 
Tuxtla; 16O 42', 93" 43'; 1700 ft.; 7 fulvescens, 4 nzexicanus. 

Colima, Colima. T h e  c:apital city o l  the state; 19" l4', 103" 43'; 1600 ft. 
Specimens from Rancho del Ralcbn, 3 mi." W Colima (Goldinan, 1951); 
grassland, mesquite, I horny trees; 6 ful-oescens. 

Coliina (El Nevado de), Jalisco. A volcano lying to the southwest of Ciudad 
Guzmin; summit 19' 33', 103" 37'; 14,200 ft. Specimens from north and 
south slopes 7300-10,1i00 ft.; 52 sumichrasti, 4 clzrysopsis, 2 nzegalotis. 

ComitAn, Chiapas. A large town in southeastern Chiapas; 16" 15', 92" 08'; 
5200 It.; oaks, pines. 5;pecimens lrom floor of valley and froin slopes above 
and below Comitrin; 27 sum,ichmsti,  2 fulvescens, I mexicanus. Specimens 
from "mountains near Comitin" were collected at about 8000 ft. approxi- 
mately 21 mi." N W Comitin on road from Teopisca to San Crist6bal (Gold- 
man, 1951); 4 surnichl.asti. 

Conde (San Jose del), Nayarit. A settlement in extreme southern Nayarit, 32 
mi. SSE Tepic and 15 mi. SE Compostela; 21" 05', 104" 44'; 3000 ft. Col- 
lecting station situate11 1 mi. SW Conde; arid tropical, open growth thorny 
shrubs and trces; 1 hi l sz~tus .  

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), Ver,acrui. A village at 10,600 ft. on the northern slopes of 
Colre de I'erote. (See Perote, Cofre de.) 

Contreras, Distrito Federal. A town 11 mi. SSW Mexico City; 19" 15', 99" 15'; 
8500 it. Specimens from the valley floor and hills above town; open oak- 
pine l'orests, grassland 40 megalotis, 1 fz~lvescens, 14 sunzichrasti. 

Contreras (Cafibn), Distrito Federal. A deep canyon between Cerro San 
Miguel and Cerro Sar~ta Rosa, at the mouth of which is located the town 
o l  Con~reras (see Co~~treras).  Specimens from north and south sides of 
canyon 9000-10,500 ft . ;  oak-pine forests and fir lorests; 1 megalotis, 12 
chrysopsis, 2 m,icrodor. 

Cbrcloba, Veracruz. A c:ty in central Veracruz, 12 mi. E Orizaba; 18" 54', 
96" 55'; 3000 ft.; 1 meuicanus. 

C6rdoba (Hacienda), Mtixico. 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 lew pines; 40 megarotis, 2 ful-oescens, 1 sz~michl-asti. 
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Cortks (Paso), Mtxico. A pass in the mountains 8 mi. E Ainecameca; 19" 06', 
98" 38'; 11,300 ft.; pine forest, sacatbn; 1 chrysopsis. 

Corupo, Michoacin. An Indian village 18 mi. NW Uruapan; 19" 38', 102" 
19'; 8000 ft.? Specimens from stand of Baccllaris 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', 11 1" 36'; 200 ft.?; 20 
burti. 

Cruz y Cruz (La Cruz), Tamaulipas. A locality at Kilometer 755, Mkxico- 
Laredo highway, 29 mi. N Victoria; 24" 07', 99" 13'; 800 ft.; 1 fuluesce?7~s. 

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 Oinilteme; near 17" 33', 99" 45'. 

Cuernavaca, Morelos. A city 35 mi. S Mexico City in the liio Balsas drainage; 
18" 55', 99" 14'; 5000 ft.; semitropical, arid scrub; 1 fulvescens. 

Cuitzeo, Michoacin. 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 fuluescens. 

Cuitzerrin (Cerro), Michoacin. See San Juan, Michoacin. 
Culiacin, Sinaloa. A large town on the coastal plain of central Sinaloa; 24" 

48', 107" 23'; 100 it.; low deciduous forest; 1 fz~luescens. 
Cumbre (La), Oaxaca. A collecting locality 5 mi." NE Cerro San Felipe; near 

17" 12', 96" 35'; 9000 ft.; 3 sumichrasti. 
Cuyutlin (Cerro Viejo), Jalisco. A mountain south of Cuyutlin, 22 mi. SSW 

Guadalajara; 20' 22', 103" 27'; 74 specimens of nzegalotis 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 fz~luescens. 

Ejutla, Oaxaca. A town in southern Oaxaca, 32 mi. S Oaxaca dc Juirez; 16" 
34', 96" 43'; 4700 ft.; megalotis. 

Encarnacibn (de Diaz), Jalisco. A town on the railroad in northeastern 
Jalisco, 25 mi. S Aguascalientes; 21" 32', 102" 14'; 6200 ft.; inesquite-grass- 
land. Specimens from 9 mi. N Encarnacicin; 2 fzrl.uescens. 

Escondido (Rancho), MichoacBn. A ranch and turpentine mill, 1 mi. N Apo 
on the western flanks ol Cerro de Tancitaro; 19" 26', 102" 25'; 7000 ft.; 
humid canyons; oak, madrone, pine forests (with epiphytes) on crests; 14 
nlmichrasti, 5 megalotis. 

Escuinapa, Sinaloa. A town near the railroad 50 mi. SE Mazatlin and 13 mi. 
SSW Rosario; 22" 50', 105" 47'; 100 ft.; 1 fuluescens. 

Esperanza (Finca), Chiapas. A coffee and cattle finca 4 mi. NE Escuintla in 
southern Chiapas; 15" 20', 92" 36'; 500 ft.; 1 gmcilis. 
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Estancia (La), Sonora. A collecting station in foothills G mi. N Nacori; 2150 
St.; Nacori lies at 29" 05', 110" 03'; 1 fulvescens. 

Etzatlin, Jalisco. A town 41 mi. W Guadalajara and 15 mi. N Ameca; 20" 4Gf, 
104" 5'; 4000 St.; ~nesqliite, cacti, grassland; 7 fuluescens. 

Galeana, Nuevo Le6n. 11 town in central Nuevo Le6n 30 mi. SW Monte- 
morelos; 24" 40', 100" 04'; 5500 St. Specimens from 7000 ft. in mountains 
12 mi. NNW Galeana; pines, oaks; 5 megalotis. 

Garcia (Colonia), Chihu thua. A ranch and settlement in the Sierra Madre 
Occidental of northwestern Chihuahua; 29" 58', 108" 22'; 8200 ft.; pines, 
oaks; 2 megalotis. 

G6inez Farias, Tamaulipas. A town at the base of the Sierra Madre Oriental, 
46 mi. S Ciudad Victoria; 23" 03', 99" 09'; 1100 ft. Specimens froin 5 mi. 
NE G6mez Farias. chaoarral; 4 fzllvescens. 

Gordo (Cerro), Veracruz A village on the Jalapa-Veracruz highway, IG mi. 
SE Jalapa; 19" 25', 96' 42'. Specimens from 4 mi." NNW Cerro Gordo, 
1500 ft.; 20 fuluescens. 

Gotcra (CaEi6n), Chihuahua. A canyon northwest of Chihuahua; near 28" 
45', 106" 10'. Specimen, lrom 9 mi." NW Chihuahua; 5550 ft.; 2 fulvescens. 

Guadalajara, Jalisco. Tk e city north of Lake Chapala; 20" 40', 103" 20'; 
5100 St.; grassland. Spezimens from 8 mi. S, 1 fuluescens, and from 27 mi. S 
and 12 mi. W of the city, 11 megalotis. 

Guadalupe (Sierra), Coaliuila. Goldman (1951) stated that these mountains 
are located about 20 ini. SW Saltillo, with a peak elevation of 9500 ft. 
Apparently this range I S  the one that lies about 15 mi. SE Generil Cepeda 
(or Villa de Patos); 25" 5'-25" lo', 101" 10'-101° 25'; 1 megalotis. 

Guadalupe y Calvo, Chik 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 ant1 Sew fir at higher elevations; specimens from 7000- 
9000 St. in vicinity of Ilacienda del Tule at east base of Cerro Mohinora 
(Goldman, 1951); 3 me,;alotis. 

Guirocoba, Sonora. A ra 1ch in foothills 15 mi." SE Alamos; near 26" 50', 
108" 40'; 1500 ft.; 3 furvescens. 

Guzmin (Ciudad), Jalisco. Also known as Zapotlin. The  second largest city 
in Jalisco, 70 mi. S Gu idalajara; 19" 45', 103" 30'; 5000 ft.; desert shrub, 
cactus, grassland. Spec~mens from the vicinity of the city, 10 fulvesc~ns; 
others from 10 mi. W Guzmin, 6500 ft., at the lower edge of the pine belt, 2 
fulvescens, 9 sumichrasl i. 

I-Iermosillo, Sonora. A city on the arid coastal plain of west-central Sonora; 
29" 05', 110" 57'; 800 ft Specimens from 11 mi." W Hermosillo; 3 burti. 

Hidalgo (Villa), Oaxaca. I ee Yalalag. 
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Hidalgo, Tamaulipas. A town on the ML.xico-Laredo highway, 42 mi. S 
Linares; 24" 15', 99" 27'; 1000 ft.; 9 fulvescens. 

Honey, Puebla. A settlemeilt in northeastern Puebla, 15 mi. NE Tulancingo, 
Hidalgo; 20" 15', 98" 13'; GOO0 ft.?; 4 megalotis, 1 sumiclzrasti. 

I-Iuajuapan (de Ledn), Oaxaca. A town in northwestern Oaxaca, 50 mi. SW 
Tehuacin, Puebla; 17" 4St, 97" 47'; 5000 ft.; mesquite, thorny shrubs; 1 
fzdvescens. 

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" 1 l', 98" 03'; 4900 ft.; at lower border of oak-pine belt and 
upper border of humid forest. Speciinens Iroin valley and fro111 slopes above 
and below the town; 10 szlmichrasti, 38 ful-oescens, 1 megalotis, 2 mexicanus. 

Huipulco, Distrito Federal. A village near Tlalpam, 10 mi. S Mexico City; 
19" 17', 99" 10'; 7500 ft.; 3 nzegalotis. 

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 It.; 3 megalotis, 1 cliryso~.~is.  

IndL., Durango. A town in northern Durango, 80 mi. SSE Parral, Chihuahua; 
25" 53', 105" 11'; 6100 It.; mesquite-grassland plains and rolling hills 
dotted with oak and juniper; 1 fulvescens. 

lxtacci1~uatl (Volcin), MCxico. A volcano nortll o l  Volc5n Popocati-pctl, 35 
mi. SE Mexico City; the sunlmit 19" lo', 98" 38'; 17,300 ft. Speciinens from 
near timber line, 13,500 ft.; 1 chrysopsis. 

Jxtlin, Oaxaca. A town in the Sierra Julirez, 24 mi. NE Oaxaca City; 17" 20', 
96" 29'; 6200 It.; 5 megalotis. 

lxt l in (del Rio), Nayarit. -4 town in extreme southeastern Nayarit, 47 mi. 
SE Tepic; 21" 03', 104" 23'; 4000 ft. Speciinens from mesquite-dotted grass- 
land and from marshy area along a stream 1 mi. E Ixtlin; 6 fuluescens, 2 
hi?-sutz~s. 

Jacales, Veracruz. A village 25 mi. NNW Tulancingo, Puebla, near the 
Puebla state line; 20" 26', 98" 27'. Specimen froin 6 mi." SMT Jacales, 6500 
St.; 1 jul-uescens. 

,Jalacingo, Veracruz. A town 32 mi. NW Jalapa; 19" 49, 97" 18'; 6500 ft.? 
Specimens from vicinity of town; 18 megalotis, 8 sumichl-asti. 

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. Speciinens from localities within 2 mi. of Jalapa; 8 sunzichrasti, 
2 ful-uescens, 1 mexicanz~s; another from 4 mi." SE Jalapa, 1 fulvescens. 

Jalpin, Querktaro. A town in the lowlands of northeastern Querktaro; 21" 
14,  99" 29'; 2500 f't.; mesquite, arborescent cacti; 4 ful~~escens. 

Jaltenango, Chiapas. A town in a valley on the northern flanks of the Sierra 
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Mziclre, 46 mi. SMJ Co~nit in;  15" 52', 92" 43'; 2300 It.; arid, thorny shrubs 
and cacti; 1 fuluescens. 

Jaumave, Tainaulipas. A town in an arid valley in the Sierra Madre Oriental, 
27 mi. SW Ciudad Victoria; 23" 25', 99" 22'; 2400 It.; desert shrub and 
grassland; 13 fuluescer, s. 

Jico, Veracruz. A town a .  the eastern base of the Coire de Perote, 9 mi. SSW 
Jalapa; 19" 25', 97" 0': 4300 ft. Specimens came froin the vicinity of town 
and upslope to about (i500 l't.; 8 sunzichmsti, 3 ful-oescens, 2 mexicanus. 

Jimulco, Coahuila. J4 tolvn on the railroad, 17 mi. S Torrc6n; 25" 09', 103' 
21'; 4100 It.; arid plair s; 3 nzegalotis. 

Juquila, Oaxaca. A town in the Sierra Madre clel Sur oI extreme southern 
Oaxaca, 70 mi. SSW Oaxaca City; 16" 15', 97" 18'; 4900 It.; moist, broad- 
leal' l'orests; 12 sz~miclzrzsti. 

Kilometer 46 Mexiclo Ci~y-Acapulco highway, Morelos. A collecting station 
near La Ciina, Distrito Federal, across the line in Morclos; 19" 05', 99" 13'; 
10,000 It.; sacat6n plains, oak, madrone, pines on hills; 9 chrysopsis, 7 
nzcgalol is. 

Lagos (de Moreno), Ja1isc.o. A town on the railroad in extreme northeastern 
Jalisco; 21 " 21', 101 " 55'; 6400 it.; mesquite-grassland; 1 ful-i~esceas. 

Lerma, Mexico. A town 8 ini. E Toluca; 19" 17', 99" 32'; 9100 It.; 3 megalotis. 
Liin6n (Hacienda), San Luis Potosi. A hacienda in extreme northeastern 

Sa11 Luis Potosi, 55 mi. W Tampico; 22" ll ' ,  98" 14'; 200 It.; 1 fulvesce~zs. 
Llano Grande, Oaxaca. ,I village on the coastal lowlands in southwestern 

Oaxaca, 18 mi. NWV Pi~lotepa Nacional; savanna, thorny brush, and small 
trees (Goldman, 1951); 16" 32', 98" 15'; 300 ft.?; not to be confused with 
the Llano Grantle between Tepextla and the seacoast; 2 fu,lvescens. 

Lobos (Puerto de), Sonorit. A village on the seacoast south of Guaymas; 30" 
15', 112" 50'; 1 nzegalo t ,~ .  

Lul i~ ,  Zacatecas. A railroad station in extreme eastern Zacatecas, 40 mi. SSE 
Concepci6n del Oro a ~ l d  10 mi. SSW the junction of Coahuila, Neuvo 
Lebn, Zacatecas, and Sz.n Luis Potosi state boundaries; 24" 28', 100" 52'; 
5600 It. Specimen iroin 8 mi. N Lulii; 1 rr~egalotis. 

Macho de Agua, Michoackn. A locality near Kilometer 14(i on the MCxico- 
Morelia highway, on tk:e southeastern border of the Valley of Ziticuaro, 
5 mi. E Ziticuaro; 100" 17', 19" 27'; 2 szlnzichrasti. 

RiIaltrata, Veracruz. A town 11 mi. TVSW Orizaba; 18" 49', 97" 16'; 6000 ft.; 
1 szittzichmsti. 

Manantlirl (Rancho), Jal~ssco. A group o l  ranches in the Sierra de Autlin, 
8-10 mi. S Autlin and 2-3 mi. SW Tecomatlrin; 19" 10', 104" 24'; 5000 ft.; 
grassland, oak scrub, l o~v  thorny trees and shrubs; 1 fz~luescens. 

Mangiay (Pozo), Chihuahua. A collectillg station of S. B. Benson, located 
about 30 miles by road r,outh of Chihuahua on the Rio San Pedro and on 
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the power line running fro111 Chihuahua to Horcasitos (Benson, in litt.); 
5200 ft.; mesquite-grassland, desert; 1 ful-i/escens. 

Rtapastepec, 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 Comithn; 16" 20', 92" 
0'; 4100 ft.; 10 sumichmst i .  

Marquks, Hidalgo. Given by Goldman (1951) as a railroad station at 8132 ft .  
northwest of Tula and just north of the boundary of Mkxico; dry glassland 
giving way to oaks and a few pines on hills. Near 20" 15', 99" 35'; 1 
fz~luescens. 

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 Sebastiin, 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, 195 1); 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, 5 fulvescens, and 6 mi." S Matamoros, 2 fulvescens. 

Mazatlin, Sinaloa. A city on the seacoast; 23" 12', 106" 26'. Collections were 
made at Castillo, 6 mi. E k1azatlin (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.  

hletzquititlin, Hidalgo. See San Agustin. 
Mi.xico, Distrito Federal. The  capital of the Republic; 19" 25', 99" 10'; 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 fuluescens. 

Miahuatlin, Oaxaca. A town in southern Oaxaca, 50 mi. S Oaxaca de Juirez; 
16" 21', 96" 35'; 5100 ft.; 9 megalotis.  

Mil Cumbres, Michoacin. 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 
f z~lvescens. 

Miramar Grande, San Luis Potosi. A ranch 17 mi. NW Tamasunchale, a few 
miles west of Xilitla; 21" 25', 99" 05'; 5000 ft.; 1 mexicanus.  

Misi6n (La), Sonora. A collecting station 2 mi." SW Magdalena; 2900 ft. 
Magdalena lies at 30' 38', 11 1 " 0'; 1 fulvescens. 
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Molango, Hidalgo. A town 45 mi. N Pachuca; 20" 48', 98" 43'; 5400 ft.; 14 
sumichrasti, 1 mexica;zus. 

Monterrey, Nuevo lLe6n. The  capital and largest city of Nuevo Le6n; 25" 40', 
100" 18'; 1800 ft. S1)ecimens from 14 mi.* N Monterrey, 1950 ft.; 6 
fulvescens. 

Morelia, Michoacin. A c:ity in central Michoacbn; 19" 42', 101" 11'; 6400 ft. 
The  collecting station 15 mi.* ESE Morelia, 7300 ft., probably is near 
Temascal; 1 fulvescen,.;. Other specimens from 30 mi.* E Morelia, 8500 ft., 
in pine and fir forest; I \  sumichrasti. 

Mulato (El), Tamaulipas. A village at the northern base of the Sierra San 
Carlos, 30 mi. E Limares; 24." 53', 99" 05'; 700 ft.; thorny shrubs; 1 fulvescens. 

Nahuatzin, Michoacin. ii village in central Michoacin, 14 mi. SSW ZacapG; 
19" 37', 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 tow11 on th.e coast of central Veracruz, at the mouth of 
the Rio Nautla; 20" 13,, 96O 45'; 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. 

Nochixtlin, Oaxaca. A t3wn 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" ,;7'; 3900 ft. Specimen from vicinity of town, 1 ful- 
vescens; another from 14 mi.* S Nogales, 1 montanus. 

Oaxaca (de Jubrez), 0ax;ica. The  capital city of Oaxaca; 17O 04', 96" 43'; 
5000 ft.; grassland, mesquite, 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 Cuilbpan (Goldman, 1951), their camp apparently 15 mi. SW 
Oaxaca; near 16" 57', 9f;" 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 i.own 17 mi. W Tuxtla in western Chiapas; 16" 46', 
93" 23'; 2300 ft.; semiarid; 1 fulvescens. 

Omilteme, Guerrero. A ra:lch on the southern slope of the Sierra Madre del 
Sur about 10 mi. WSW Chilpancingo; near 17" 33') 99" 40'; 7200 ft.?; fir, 
pine, and cloud forests. Specimens from vicinity of the ranch to 3 mi. W 
Omilteme; 4 sumichrastt. 
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Oposura (= RiIoctezuma), Sonora. A town on the Rio Moctezun~a, 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 forests, frequent clouds and logs. Specimens from within 3 mi. of the 
city; 16 sz~nzichrasti, 12 \ulvescens. 

Orizaba (Volcin de), Prlebla and Veracruz. T h e  highest mountain in Rilkxico 
on the Veracruz-Puebla state boundary; sunl~nit 19" 03', 97" 16'; 18,700 St. 
Specimens from western and southern slopes in range 9500-13,000 it.; 3 
megalot is, 1 ckrysopsis. 

Ozolotepec (Santa Maria), Oaxaca. A village 20 mi. SE MiahuatlAn; 16" 13', 
96" 22'; 8000 ft.? Collections fi-on1 La Cieneguia, a ranch 3 mi. N Ozolo- 
tepec, approximately 10,000 ft. (Goldman, 1951); 1 n~egalotis, 1 sumicl~rasti. 

Pachuca, Hidalgo. A city in southern Hidalgo, 55 mi. NNE Mexico City; 
20" 08', 98" 43'; 8000 ft. Specimen fro111 5 mi.* SW Pachuca, 8400 It.; 1 
nzegalotis. 

Pahuatlin, Puebla. A town in  northern i'uehla, 20 mi. NE Tulancingo, 
Hidalgo; 20" 18', 98" 08'; 4500 ft.; 3 fulvescens. 

Palo Alnarillo (Rancho), Nayarit. A ranch in extreme southern Nayarit in the 
vicinity of Amatlin de Cafias; near 20" 15', 104" 25'; 3000 ft.?; 1 ful-i~escens. 

Parada (Hacienda La), San Luis Potosi. A ranch 19 mi. N W  San Luis Potosi 
and 3 mi. S Arena1 on the railroad; 22' 20', 110" 12'; GOO0 St.; mesquite- 
grassland; G \u,l~~escens. 

Parada (La), Oaxaca. Goldman (1951) stated that this is a hacienda situated 
at about 8000 It. on the northern slopes of mountains which are west of 
Cerro San Felipe; 2 megalotis. 

Paricutin (Volcin), Michoacin. An active volcano in western Michoacin, 15 
mi. WNW Uruapan; 19" 30', 102" IG'. Specimen from 3 mi. NE Volcin 
Paricutin; 7200 ft.; 1 megalolis. 

Parral (Hidalgo del), Chihuahua. A large town in the foothills of the Sierra 
Mildre in extreme soutllern Chihuahua; 26' 5Gr, 105" 40'; 5500 ft.; semi- 
arid plains and foothills; 1 fzllvescens. Other specimens from 2 mi. W Parral; 
2 megalotis. 

Patambin (or Patamba), Michoacin. A town 12 mi. S Zamora at thc north- 
eastern base of Cerro Patambin; 19" 48', 102' 18'; 7000 ft.? Speciinens from 
the vicinity of the town and to 12,000 it. on the Cerro (Goldman, 1951); 8 
clzrysopsis, 4 megalotis, 1 sunziclzrasti. 

Pitzcuaro, Michoaciri. A town near the southeastern end of Lago de Pitz- 
cuaro, 30 mi. WSW Morelia; 19' 30r, 101" 36'; 7000 ft. Specimens from 
several collecting stations in the vicinity, from 3 mi.* N, 6700 It., to 10 mi. 
SE, 9200 it.; 78 megalotis, 18 surniclzrasli, 2 fulvescens. 

Perote, Vcracruz. A town at the northwestern base of the CoSre de Perote in 
west-central Veracruz; 19" 34', 97" 15'; 8000 ft.; semiarid; 6 megalotis. 
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Perotc (Colre de), Veracruz. A peak in western Veracruz, 15 mi. WSW Jalapa; 
19" 30', 97" 08'; sumu it  over14,000 It. All collections are from the northern 
side of the mountain .n the altitudinal range 9500-12,500 ft.; 15 megalotis, 
2 chrysopsis. 

Piedras Negras. A villag- on the coastal plain and railroatl, 30 mi. S Veracruz; 
18" lG1, 9G0 10'; 85 It. Specimen from 9 mi. W Piedras Negras, 300 ft.; 1 
/ulvescens. 

Pijijiapan, Chiapas. A  own on the railroad and hunlid tropical, Pacific 
coastal plain o l  C:hiapas; located 45 mi. SW Tonal i ;  15" 41', 93" 13'; 50 ft.; 
I gmcilis. 

Pinabete, Chiapas. Stated by Goldman (1951) to be ranches at 8800 ft., about 
48 rrli." N Tapachula and 25 mi." NW Los Chicharras; collections made 
within the range 7500--8800 It.; pines, lirs, rnadrones; 8 su7txichmsti. 

Plan tlcl Rio, Veracruz. 4 settle~nent on the Jalapa-Veracruz highway, 20 mi. 
SE Jalapa; 19" 24', 96" 38'; 1000 St.; arid tropical, thorny shrubs, arbores- 
cent cacti. Specimens l'rom the vicinity o l  the village to 3 mi. NW Plan del 
Rio; 4 /t~ki/escens. 

Platanar, Jalisco. A towr- near the railroad, 12 mi. S Ciudad Guzmin; 19" 30', 
103" 28'; 3200 ft. Mis:pelled Plantinar on the specimen labels. Specimens 
lroirl Agosto, 2 mi.* r\ Platanar (Goldman, 1951); 3 fulvescens. 

Popocat@petl (Volcrin), Iddxico. A volcano on the RiTCxico-Puebla state line, 
the suinrrlit 11 mi. SE Amecanleca; 19" 02', 98" 38'; 17,900 ft.; speci~nens 
frorri N slope, 10,800-13,000 It.; 9 megalotis, 4 clzrysopsis. 

Potrero (Cafi6n del), C.lihuahua. An arroyo west of El Sailz. Collections 
fro111 7 mi." W the town; elevatiorl 5750 ft.; 1 niegcrlotis, 2 fz~l-i/escens. El 
Sai~z lies at 29' 03', 10(" 15'. 

Potrero Llano, Veracruz. A collectirig station on the coastal plain o l  northern 
Veracruz, 25 mi. NW 'Tuxpan; 21" lo1, 97" 43'; 350 ft.; 3 fzrlvesce71s. 

Potrero Vicjo, Veracruz. A sugar cane plantation and mill 6 mi. E C6rdoba; 
18" 5Z1, 92" 50'; 1'700 f :.; 3 fz~luescens. 

Presidio, Veracruz. I\ railroad station 4 mi. NE Motzorongo and 17 mi. SSE 
Cbrdoba; 18" 41', 96" 45'; 1000 ft.?; 1 fulvescens. 

Progreso, Yucatin. A town north of Mkrida on the Gull o l  RtIexico; 21" 18', 
89" 10'; 1 g7-acilis. 

Providencia Mines, Sonora. RiIiiles in foothills, 45 mi. NTiV Moctezu~na and 
75 mi. NNE Hernlosillo; near 30" 05', 110" 21'; 3000 ft.?; 2 fulvescens. 

Prusia, Chiapas. A coffee finca on the northern slopes of the Sierra Madre, 23 
rni. NNW Mapastepcc; 15" 44', 92" 11'; 4000 ft.; oak-pine and cloud forests; 
12 nz exicnnus. 

Pueblo Nuevo, Chiapas. .4 village in the mountains of northern Chiapas, 30 
mi. NNW San Crist6bxl; 17" 08', 92" 53'; 5500 ft.; 2 sumichrasti, 1 nzexi- 
canus. 



240 EMMET T. HOOPER 

Pujal (El), Sari Luis Potosi. A settlement near the ju~lct io~l  oI the Rio Santa 
Maria (Rio Tampabn) and the Mkxico-Laredo highway, 10 mi. S Valles; 
21" 52', 98" 58'; 300 Et.; 2 fuluescens. 

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 f zilvescens. 

liamos (Rio), Nuevo Lebn. A river in northern Nuevo Lebn. Collecting sta- 
tion 12 mi.* NW Montemorelos; near 25" 19', 100" 03'; 1000 ft.; 1 
ful-oescens. 

Ranclieria, Chihuahua. ,4 ranch in the Sierra Madre of southwestern Chihua- 
hua. S. B. Benson, who stopped there overnight, stated (in litt.) that it is 
about 20 mi. E Guacliochic, 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', '38" 
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" 
25', 94" 28'; 500 It.?; 2 fuluescens. 

Resolana (La), Jalisco. A town in the tropical lowlands, 15 mi. SSW Autlin; 
19" 31', 104" 30'; 1000 ft.? Specimens from 2 mi. N Resolana, 1200 it.; 38 
f u lvescens. 

Reyes (Los), Michoacrin. A town in western MichoacAn, 30 mi. SSW Zamora; 
19" 35', 102" 28'; 5000 ft.; grassland, oak, pine; 6 fuluescens. 

Reyes (or PApalo Reyes), Oaxaca. Goldman stated (1951) that this is a village 
at  6700 ft. on the west slope of high mountains about 10 mi.* NE CuicatlAn. 
The  Pipalo Santos Reyes on the Amer. Geog. Soc. map lies on the south 
slope of mountains, 12 mi. ENE Cuicatlin; 17" 53', 96" 48'. Specimens 
from altitudinal range 6700 to 10,200 it.; 3 sunziclzrasti. 

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" 
09'; 4200 ft.; 1 ful-r~escens. 

Rio Frio, Mkxico. A settlement in the Monte Rio Frio Range of eastern 
MCxico at about the highest point on the Mexico City-Puebla highway; 19" 
21t, 98" 40'; 10,000 It. Specimens from slopes in the vicinity of liio Frio; 
9500-10,500 ft.; 17 megalotis, 1 chl-ysopsis. 

Rio Vercle, 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 Le6n. 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, Michoaciin. A collecting station 6 mi." SSW Ciudad Hidalgo; near 
19" 37', 100" 35'; 8000 ft.; 3 ~ ~ ~ e g a l o t i s .  

Salado (Lago), Puebla. A.n old crater at side of Mexico City-Veracruz highway 
at settlement of A.lchic.hica; 19" 25', 97" 24'; 8000 ft.; 2 megalotis. 

Salazar, Mkxico. A railroad station 17 mi. E Toluca; 19" 19', 99" 24'; 10,000 
ft. Specimens frola1 surrounding grassy plains and adjoining fir- and pine- 
covered hills; 8800-10,500 ft.; 6 megalotis, 1 chrysopsis. 

Saltillo, Coahuila. A cit-t in the Sierra Madre Oriental of southeastern Coa- 
huila, 47 mi. WSW N,:onterrey; 25" 25', 101" 0'; 4800 ft.; arid plains, cre- 
osote bush, yucca, ancl ocotillo, giving way to oak, juniper, and pilion on 
low hills; 1 megalotis. 

Salto (El), Durango. A settlement in southwestern Durango; 23" 47', 105" 22'; 
approxiinately 8.300 ft.; pineoak forests; 2 megalotis. 

San Agustin (1 Metzqu titlin):. Hidalgo. A town in eastern Hidalgo situated 
near the place wh~ere the Pachuca-Zacualtipkn road crosses the Rio Tulan- 
cingo; 20" 32', 98" 38'; 4700 ft. Collections were made in a deep, dry bar- 
ranca at about 3500 It.; cacti of many kinds were abundant there; 3 ful- 
vescens. 

San AndrCs (Cerro), Michoacin. A mountain in northeastern Michoacin, the 
su~ninit 10 mi. NNW Ciudatl Hidalgo; 19" 48', 100" 35'; 12,900 ft. Speci- 
inens from the ridge 1.0 the .west of the main peak; from dry oak woods, 
8000 ft., to moist: pine fir forests, 9400 ft.; 8 sumichrasti, 5 megalotis, 2 
nzicrodon. 

San Angel, Distrito Fedftral. A suburb of Mexico City 8 mi. SSW the center 
of the City; 19" 20', 9'3" 13'; 7500 ft. Specimens from the pedregal; sparse 
brush, cactus; 2 m.egaL,tis. 

San Antonio (de Jaral), c:oahuila. A settlement 30 mi. NW Saltillo and 3 mi. 
S Jaral; 25" 37', 101" :!3'; 4000 ft.; 2 fulvescens. 

San Bartolomt, Chiapas A town on the slopes of the Rio de Chiapa Valley, 
28 mi. WNW Cornitir ; 16O 20', 92" 34.'; 2600 ft.; 1 fulvescens. 

San Bartolomt, Dis~trito Federal. A village 10 mi. SW Mexico City and 2 mi. 
NW Contreras; 19" 2C1, 99' 16'; 8500 ft. Specimen from the pine- and oak- 
studded hills above the village; 1 sumichrasfi. 

San Carlos, Veracruz. A town near the seacoast 20 mi. NNW Veracruz, 19O 
24', 96" 21'; 25 ft.; 3 f~llvescens. 

San Crist6bal (Las Casas:~, Chiapas. A city in central Chiapas; lGO 45', 92" 33'; 
7100 ft.; oak-pine. Collections from 7000-9500 l't. in the vicinity of the city 
and on ridges to southeast; oak-pine forests, grassland, cloud forests; 27 
sumiclzrasti. Specimens from 6 mi. SE San Cristdbal, 7300 ft., collected in 
humid forest; 4 sz~nzicilrasti, I nzicrodon. 

San Felipe (Cerro), Oaxilca. A short range of mountains in central Oaxaca. 



T h e  highest cerro lies 9 nii. N Oaxaca City; 17" 1 l', 96" '10'; 10,200 ft. Speci- 
mens froin 8000-10,000 ft.; 3 sunzichrasti, 1 megalotis, 1 nzicrodon. 

San Fra~lcisco Solano, Chiapas. A ranch situated about 25 nii.* NW Colnitin; 
5500 it.?; 23 szlnzichrasti. 

San Gabriel, Jalisco. Also known as Villa Carranza. A town 18 ini. W Ciudad 
Guzmin at the northwestern base o l  the Nevado de Colima; 19" 43', 103" 
48'; 4300 It.; cactus, tliorny shrubs, grassland. Specinlens  iron^ 1 mi. N San 
Gabriel; 21 fuluescens. 

San Ger6nimo (San Jer6nilno), Distrito Federal. A village near San Angel on 
the soutliwestern outskirts o l  Mexico City; 19" 20', 99" 14'; 7500 It.? Speci- 
mens Iroln the pedregal adjoining the village; shrubs, cactus, sparse grass; 
7 fuluescens, 2 megalotis. 

San Gregorio, Chiapas. Listed on specin~en label as 30 k n ~ .  NE Sarl CristGb;~l, 
2000 meters. Probably the San Gregorio situated 19 nii. E San Crist6bal; 
16" 43', '32" 20'; 6500 St.; 1 sunziclrmsti. 

San Isidro, Veracruz. A village 10 rni. \iV Tuxpan on the south hank o l  the 
Rio Tuxpan on the hot coastal plain; 20" 57', 97" 33'; 100 St.; 2 fuluesceris. 

San Jose, Chiapas. A settlement near the Guatemala border, 28 mi. ESE 
Coinitin; 16" 07', $1 1 " 15'; 5000 It.; 1 szr717 iclr~trsti, 1 ~nexica7lzrs. 

San JosC, Nayarit. See Conde. 
San Jose (Hacienda), Sin;~loa. i\ ranch 21 ~ili.* NE Rosario; near 23" 05', 105" 

35'; 350 St.; 2 [ul-ilescens. 
San ,Juan, Campeche. A village on the railroatl, 35 mi. S Campeche City and 

15 ini. E Champotcin; 1'3" 18', 90" 29'; 100 St.; 1 gr-nczlis. 
San Juan, Durango. A village 12 mi. WSW C6rnez Palacio on the Rio Nazas; 

25" 29', 103" 40'; 3800 St.; speciniells Iron1 ~riescjuite river bottom; 1 / z r l -  
vescens. 

San Juan (de Parangaricutiro), Michoaciri. A village destroyed by VolcAn 
Paricutin, 14 rni. NW Uruapan; 19" 3Zf, 102" 15'; 7700 St. Specinlens fro111 
open pine woods and brush 2 mi. NNW San Juan  on Cerro Cuitzerin; 3 
rr~egalot is. 

San Lucas, Chihuahua. A settlement 4 0  mi. SSE Chihuahua City on the li io 
San Pedro; 28" 06', 105" 45'; 4000 It.? Speci~nens Irolrl 9 liii.* SE San Lucas 
on the li io San Pedro; 5300 St.?; 2 /rll-c/escens. 

San Mateo, Distrito Federal. A village 10 nli. SW Mexico City; 19" 20', '39" 
17'; 9000 It.; fir, pine, oak Sorest in canyon; 1 cl~rysopsis. 

San RaEael, Chiapas. A settlement 12 ini.* SE San Crist6bal; near 16' 38', 92" 
32'; 5000 it.; 21 su7nicll~asti. 

San Sebastiin, Jalisco. A village in the Sierra San Sebastiin, 28 mi. SE Puerto 
Vallarta; 20" 46', 104" 53'; 4000 St. Specimens labeled San Sebastiin were 
collected at various places and altitudes (Goldman, 1951); 8 ful-i~escens, 
2 hirsutus. 
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San Vicente, Chiapas. A hacienda at 4000 It. near the Guatemala border on 
the north side of the P.io de Chiapa Valley. Collections made in altitudinal 
range 3500-4000 Et. (C-oldman, 1951); 1 fulvescens. 

Santa Ana (Potrero), Sitn Luis Potosi. A potrero 7% mi.* S Matehuala. 
Matehuala lies at 23" .18', 100" 39'; 5300 ft.; 1 fz~/-i/esce77~s. 

Santa Catarina, Nuevo l,e61i. PL town on the Monterrey-Saltillo road, 10 mi. 
W Monterrey; 25" 35', 100" 27'; 2000 It.; 3 fuluesce7zs. 

Santa Engracia (Hacientla), Tainaulipas. A ranch and resort at the base of 
the Sierra Maclre Oriental, 25 mi. N Ciudad Victoria; 24" 02', 99" 16'; 800 
ft.?; chaparral; 8 fulvcsce~7,s. 

Santa Isabel, Nayarit. A village on the Guadalajara-Tepic highway, 30 mi. 
SSE Tepic; 21 " 1 O',  104" 38'; 3500 ft. Specimens Iron1 grassland and shallow 
tree-lined barranca 2 ~ n i .  N Santa Isabel, 4 fz~luescens and 3 hirsutus, and 
from deep, huniitl barranca 4 mi. N Santa Isabel, 1 ful~~escens, 9 hirsutus. 

Santa Maria, Veracruz. c2oltlman (1951) identified this place as a village at 
1800 It. near river o l  same name (= Rio Pescados) about 20 mi." NE 
Mirador; 4 f1~171e.rcens. The  Rio I'escados on my maps courses less tlian 10 
miles fro111 Mirador; 1800 Pt. on that river would be near Jalconiulco, 
19" 20', 96" 45'. 

Santa Rosa, Distrito Fetleral. i\ village 11 mi. SW Mexico City and 3 mi. 
WNW Contreras; 19' 19', 99" 17'; 9000 ft. Specimens fr-om fir-studded 
canyon near the village and on adjoining slopes; 4 rr~egnlotis, 1 chrysopsis. 

Santa Rosa, Guanajuato. A mining settlement in the Sierra Guanajuato, 5 
mi. NE Guanajuato; 2 l " 04', 101" 12'; 8200 ft.?; oak, madrone; 1 megalotis. 

Santa Rosa, Quintana Roo. A hacienda 10 mi. S Peto, Yucatin; 19" 58', 88O 
53'; 100 ft.; 1 glxzcilis. 

Saucecla (La), Soliora. A settlement 15 mi. NNE Cananea; 31 " lo', 1 1  0" 10'; 
4400 ft.; G ~negalotis. 

Silao, Guanajuato. i-2 town on the railroad 20 mi. N Irapuato; 20" 57', 101" 
26'; 5800 It.; mesquite-grasslal1tl; 2 fz1,17iescens. 

Silla (Cerro de la), Nuevo Lebn. A mountain wit11 a saddle-shaped crest lying 
to the southeast 01' Mo lterrey; summit 25" 35', 100" 13'; 5700 ft. Specimens 
lroln altitude range 2000-3500 It.; 3 fz~lvescens. 

Sinaloa, Sinaloa. A town on the coastal lowlallds of northern Sinaloa; 25" 50', 
108" 13'; 200 ft.?; 2 fulvescens. 

Sola cle la Vega, Oaxaca. 4 town in south-central Oaxaca, 40 mi. SSW Oaxaca 
City; lGO 32', 96" 58'; E 000 ft.; 17 megolotis, 2 f1~1vescen.s. 

Sombrerete, Zacatecas. A town in northwestern Zacatecas; 23" 38', 103" 39'; 
7800 ft. Speci~rlerls from 8 mi. W and 1 mi. N Soinbrerete; 7800 It.; 1 
megalotis. 

Sonora mesa, Senora. A collecting locality o l  Nelson and Goldman located 
20 mi. S US.-MCxico international boundary on high bank above the 
Colorado River, 100 f t .  (Goldman, 1951); 1 megalotis. 



24 4 EMMET T. HOOPER 

Tacimbaro, Michoacin. A town south of Pi t~cuaro;  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 G mi. S Tacimbaro; 4000-5700 
I't.; 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 
fuluescens. 

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 fulwescens. 

Tarnazulapan, Oaxaca. A town in northern Oaxaca, 13 mi. SE Huajuapan; 
17" 40', 97" 35'; 6500 ft.; scrub oak, grassland; 1 megalotzs. 

Tamazunchale, San Luis Potosi. A town at the base of the Sierra Madre 
Oriental on the Rio Moctezuma and Mkxico-Laredo highway; 21" 16', 98" 
47'; 700 ft.; humid tropical forests; I fulvescens. 

Tampico Alto, Veracruz. A town 10 mi. S Tampico; 22" 07', 97" 48'; 50 ft.; 2 
{ziluescens. 

Tamuin, San Luis Potosi. A town on the Rio Santa Maria, 15 mi. E Valles; 
22" Or, 98" 46'; 200 it.; 4 ftiluescens. 

Tancitaro (Cerro de), Michoacin. A volcano in western Michoacin, the 
summit 15 mi. W Uruapan; 19" 25', 102" 18'; 12,700 ft. Specimens from 
the northern slopes, 6000-12,000 ft.; 21 sumzchrasti, 9 cl~r~isopszs. 

TehuacAn, Puebla. A large town in southeastern Puebla; 18" 28', 97" 24'; 
5400 ft.; mesquite, acacia, cactus desert; 5 {niluesce~zs. 

Tehuatlin, Veracruz. A village on the coastal lowlands, 18 mi. SW Tuxpan 
on the Tulancingo-Tuxpan highway; 20" 44', 97" 33'; 700 ft. Specimen 
lrom 3 mi. S Tehuatlin; 1 ful~~escens. 

'Teloloapan, Guerrero. A town on the slopes ol the Rio Balsas Basin in north- 
central Guerrero, 22 mi. W Iguala; 18" 21', 99" 32'; 5400 ft.; 4 fuluesce?zs. 

Temascal, Michoacin. A road junction 15 mi. E Morelia; 7000 it.; grassland, 
pine-oak; 1 fulvescens. 

Tcnejapa, Chiapas. A village 9 mi. NNE San CristBbal on the eastern flanks 
o l  Cerro Zontehuitz; 16" 49', 92" 31'; 6400 It. Specimens from slopes up  to 
7800 it. above town (Goldman, 1951); 2 sumichrasti. 

Teocelo, Veracruz. A village 10 mi. SSW Jalapa, and 3 mi. ESE Jico; 19" 23', 
96" 58'; 4500 ft.; 22 fuluescens. 

Teopisca, Chiapas. A town on the road between San Crist6bal and Comitin, 
18 mi. SE San Crist6bal and 2 mi. W Amatenango; 16" 30r, 92" 30'; 5900 ft. 
Collections from vicinity of town ant1 from a ranch at about 6700 ft. near 
Teopisca; 35 szcmichrastz. 

Teotitlin, Oaxaca. A village in extreme northern Oaxaca, 30 mi. SE Tehua- 
cin, Puebla; 18" 08', 97" 07'; 3100 ft.; arid; 8 fuluescens. 
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Tepanco, Puebla. A village on the Puebla-Tehuadn highway, 13 mi. NW 
Tehuacin; 18" 33', 97" 34'; El000 It.; mesquite desert; 5 fzllvescens. 

Tepic, Nayarit. The  caFital city on the plains of the south-central part of the 
state; 21 " 31', 104" 54'; 3100 it.; grass on valley floor, scrub oak on adjoin- 
ing hills; 2 fulvescens. 

Tepozllhn, Morelos. A  own in northern Morelos, 10 mi. ENE Cuernavaca; 
18" 58', 99" 06'; 6000 f ..; oak, tall shrubs, semitropical. Specimens from 1 mi. 
W Tepoztlin; 6 fzllue icens. 

Tequisquiapam, QperCtaro. A. town on the Rio Moctezuma, 30 mi. ESE 
Querktaro; 20" 31f, 99" 53'; 6200 ft.; mesquite-grassland; 2 fulvescens. 

Ter in  (General), Nueva Lebn. 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 it.; 1 fulvescens. 

Texcoco, MCxico. PL town in the Valley of Mexico, 25 mi. ENE Mexico City; 
19" 31', 98" 35'; 7400 ft.; arid plains. Specimens from 3 mi. NW Texcoco; 
2 megalotis. 

Teziutlin, Puebla. A tcwn in northeastern Puebla near the Veracruz state 
line; 19" 49', 97" 21'; 7600 it.; 8 sumichrasti, 6 mexicanus. 

Tlacotepec, Veracruz. i~ village on the lower slopes of the Sierra Madre 
Oriental, 8 mi. ENE lluatusco and 2 mi. NNE Cbrdoba; 19" 12', 96" 50'. 
Specimens irom 9 mi. ESE Tlacotepec; 1500 ft.; 2 fulvescens. 

Tlalixtaquilla, Guerrero. A town in the Sierra Madre del Sur in extreme 
eastern Guerrero, 13 nli. SSE Tlapa; 17" 23', 98" 29'; 5000 ft.; 1 fulvescens. 

Tlalpam, Distrito Feder~l.  A town in the southern outskirts of Mexico City; 
19" 17', 99" 10'; 7600 j t.; semiarid, maguey, grassland; 4 fulvescens. 

Tlapa, Guerrero. A tovrn in the Sierra Madre del Sur in extreme eastern 
Guerrero, 60 mi. E Chilpanc~ngo; 17" 33', 98" 33'; 3000 ft.; 1 fulvescens. 

Tlapacoyin, Veracruz. 1 1  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" 15'; 5200 ft.; open oak, pine forest; 2 megalotis. 

Tlaxcala, Tlaxcala. A town 18 mi. N Puebla; 19" 18', 98" 14'; 7500 ft.?; 
grassy plains. Specime IS from 5 to 8 mi. SW Tlaxcala; 2 megalotis, 1 sumi- 
chrasti. 

Toluca, Mkxico. The  cal~ital of the state, 35 mi. WSW Mexico City; 19" 17', 
99" 39'; 8800 ft. FJelson's and Goldman's specimens labeled Toluca Valley 
probably were obtained near San Juan de las Huertas, 10 mi. SW Toluca; 
19" 12', 99" 47'; 9300 it.; 2 megalotis. 

Toluca (VolcAn), Mkxiccl. 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, sacattin; 3 megalotis, 5 chrysopsis. 
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Totolapan (Totolapa), Oaxaca. A town on the Pan American Highway and 
liio Tehuantepec, 37 mi. SE Oaxaca City; 16" 40', 96" 18'; 2800 ft. Collec- 
tions lrom Los Richones, 6 mi. SE Totolapan (Goldman, 1951); 4000 ft.?; 
I lul-uescens. 

Totontepec, Oaxaca. A village on the flanks of Cerro Zempoaltepec, 40 mi. 
ENE Oaxaca and 9 mi. ENE Yalalag; 17" 13', 96" 03'; 6000 It.; subtropical 
lorest; 2 mexicanzls. 

Tula, Hidalgo. A town in southerll Hidalgo, 45 mi. NNW Mexico City; 20" 
03', 99" 20'; 6700 It.; semiarid, mescluite, grasslantl; I lzrluesce?zs. 

Tulancingo, I-Iidalgo. A town in southeastern Hidalgo, 23 mi. E Pachuca; 
20" 05', 98" 22'; 7000 ft.; 1 l n7egnlotis. 

Tumbalh, Chiapas. i\ settlement in northern Chiapas, 16 mi. NNE Sail Cris- 
t6bal and 5 mi. N YajalGn; 17" 18', 92" 18'; 5200 St. Collections 5000- 
5500 Ct.; 33 sumich~ast i ,  3 rnexicn~zus. 

Tzararacua Falls, Michoackn. Waterfalls on the Rio Cupatitzio, 4 mi. S 
Uruapan; l!)" 22', 102" 04'; 4400 It.; oak and pine on hills, brush in canyon; 
4 luhescens. 

Uni6n (La), Chihl~ahua. A ranch in the Sierra Madre of southwestern Chi- 
huahua. S. 13. Benson, who stopped there, stated ( i n  litt.) that probably it  
is about 10 mi. N Guachochic; 8400 It. On  the I J .  S. Aeronautical Charts 
Guachochic is located at 107" 04', 26" 47'; 1 n7ega,lotis. 

Uruapan, MichoacA~~. A city in western Michoackn; 1'3" 25', 102" 03'; 5300 f t . ;  

semitropical, lower border of oak ant1 pine zone. Speci~nens Srorn Cupatit- 
zio Park and airport; 2 sz1,n7icl~~nsti, 8 fuluescens. 

Valle (Colonia tlel), Distrito Federal. See Mexico City. 
Valles, San Luis Potosi. A town on the MCxico-Laredo highway in north- 

eastern San Luis Potosi; 21" 59', 99" 01'; 300 It.; 1 lulvescens. 
Valparaiso, Zacatecas. A town on the western slopes of the Sierra hiladre 

Occidental in southeastern Zacatecas; 22" 46', 103" 34'; 6400 It.; mesquite, 
grassland; specimens Srom valley and adjoining hills, 6200-6700 St. (Gold- 
man, 1951); 6 f~ll-oescens. 

Valparaiso (Sierra de), Zacatecas. Mountains to the west and north of the 
town oU Valparaiso. Nelson's and Goldman's specimens were obtained 
Crom 8200 to 8700 ft., 13 mi." [= 8 mi.?] due west of Valparaiso (Goldman 
1951); 13 megalotis. 

Venta (La), Distrito 1;ederal. A locality 011 the Mexico City-Toluca highway, 
1 mi. E MPxico state line; 19" 18', 99" 20'; 9500 It.; I ch~ysopsis. 

Victoria (Ciudad), Tainaulipas. A large town in west-central Tarnaulipas at 
the base of the Sierra Madre Oriental; 23" 44', 99" 08'; 1100 Tt.; mesquite; 
5 \ul~~escens. 

Victoria (Guaclalupe), Veracruz. f l  settlement in west-central Veracruz, 3% 
mi.* SW Perote; near 19O 32','97" 17'; 8300 ft.; 1 n7eplolis. 
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Viejo (Cerro), Jalisco. Sc:e Cuyutlin. 
Vigas (Las), Veracruz. A town at the northern base of the Cofre de Perote, 13 

mi. NW Jalapa; 19" t 9', 97" 05'; 7900 ft. Spccirnens froni vicinity of town 
to pedregal 2 mi. E Las Vigas; 7800-8500 St.; 24 nzegalotis, 3 sumichrasti. 

Villa Flores, Chiapas. A town in the Rio Santo Domillgo Valley, 37 mi. SSW 
Tuxtla Gutikrrez; 16" 15', 93" 16'; 2000 ft.; arid; 3 fetli.~escens, 5 nzexicanus. 

Xuchil, Veracruz. A collecting station ol E. Heller and C. M. Earber, appar- 
ently on the sout1leastc:rn flanks of Volcin Orizaba in  extreme eastern Vera- 
cruz; 18" 53', 97" 14' 7500-8000 it.; 8 n~,egalotis. Barber stated ( i n  litt.) 
that he and Heller lei,. the city of Orizaba by railway for Esperanza, where 
the railroad begins the descent froin the plateau to the lowlands; thence 
they continued by rail to Xuchil. He  believes that Xuchil is on the edge 
oS the Plateau. Opera1 ing ircln~ Xuchil they contacted a Rllr. Chopin, who 
owilccl the short brant h railrload serving the town and country around his 
place. Chopin provided them with niules and a guide on their trip to tim- 
ber line on VolcAn de Orizaba. The  Esperanza that he mentioned appar- 
ently is the town and railroad junction located about 10 nliles southeast 
of Clialchicornula, Puebla. From Esperanza junction there is (or was) a 
branch railroad r u n n i ~ ~ g  to the northeast throug.11 Atziziutla (or Ataiziutla), 
on the soutlieastern flanks ol the Volcrin, into the statc of Veracruz and 
terminating at or near Xucliil. This appears to be Heller and Barber's 
collecting locality. 

Yahaltun, Campeche. A village 55 mi. SSE Calnpeche City and 30 mi. SE 
Cliampot6n; 1'3" 03', S O 0  22'; 300 St.; 1 g7-ucilis. 

Yalalag (Villa Hidalgo), Oaxaca. A town 35 mi. ENE Oaxaca City at tlie 
eastern base oU Cerro 2 einpoaltepec; 17" lZr, 96" 10'; 3500 ft.; I ful-oescens. 

Yautepec, Rilorelos. A larz-e town in northern Morelos, 12 mi. ESE Cuernavaca; 
18" 52', 99" 04'; 4000 [I..; arid tropical; 1 fz~l-oescens. 

Zacatecas, Zacatecas. A city in thc foothills of tlie Sierra Madre in southwcst- 
ern part o l  the state; 22" 47', 102" 34'; 7600 St.; grassy plains and rolling 
hills; 2 n~egnlot is .  

Zacualpilla, Veracruz. A village near Zacualapan, and thc Puebla state line, 
23 mi. N Tulancingo, Puebla: 20" 25', 98" 22'. Speciinen from 3 mi.* 
WSW Zacualpilla; 6500 St.; 1 fitluesce~zs. 

Zacualtipiin, Hidalgo. A town on tlie Pachuca-NIolango highway, 37 mi. N 
Pachuca; 20" 39', 98" . I /  ""'. , GO00 It.; 18 .sz~rnichrasti. 

Zaiilora, Michoacrin. A largc town in northwestern RiIichoac5n; 19" 59', 10ZO 
17'; 5100 ft.; desert shritb, inesquitc, grassland. Specimens lroin tlie vicinity 
oS town and on lava cutcrops 4 mi. E Zarnoi-a; 5500 ft.; 12 ?negulolis, 3 
fulvescens. 

ZapotlAn, Jalisco. See G u ~ i n i n ,  Ciudad. 
Zarca, Durango. A town in northern Durango, 75 mi. WNW GGlnez Palacio; 
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25" 50f, 104" 43'; 6100 kt.; mesquite, grassland. Specimens from 14 mi. E 
Zarca, 6700 ft.; 5 fulvescens, 1 megalotis. 

Zempoala (Lagos), Mtxico. Lakes 10 mi. NNW Cuernavaca, Morelos, near 
the boundary of the states of Morelos, Mtxico, 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" lo', 96" 0'; 
over 11,000 ft.; specimens from west side of mountain in range 8000-10,500 
it. (Goldman, 1951); 4 megalotis. 

Zimapin, Hidalgo. A town on the Pan American Highway in northern , 

Hidalgo; 20" 44', 99" 23'; GO00 ft.; arid, cactus, mesquite; G 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 mexicanzis. 

San Rafael del Norte; Jinotega. A town in northern Nicaragua, 70 mi. N 
Managua; 13" lo', 86" 05'; 3800 ft.; 10 sumiclzrasti. 

Savala. A locality said to be situated east of Matagalapa on the Atlantic slope 
(Allen, 1910); 1 sumichrasti. 

Boquer6n, Chiriqui. A village in the Pacific coastal lowlands of western 
Panami, 14 mi. NW David; 8" 32', 82" 35'; 1000 ft.; 2 mexicanus. 

Bbquete, Chiriqui. A settlement on the eastern flanks of Volcin de Chiriqui; 
8" 45', 82" 27'; 3500 ft.?; G mexicanus. 

Cana (Santa Cruz de), DariCn. A town in extreme eastern Panami, 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 Volcin de Chiriqui (see Chiriqui); 7500 ft.; 2 nzexicanus, 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 (Volcin 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, i n  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 oE B6quete 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 
Concepci6n, east of the Rio Chiriqui Viejo; 6000 ft.; 2 mexicanus. 

Cilindro, Chiriqui. See Chiriqu~i. 
Copeta, Chiriqui. See Clliriqui 
GarichC (Rio), Chi1 iqui A stream draining the southwestern slopes of Cerro 

Aperzogadas (W of \olcPn ~de Chiriqui). Specimens from the vicinity of 
the Rio, 5 mi.* S W VolcPn (post office); 3200 ft.; 7 nzexicanus. 

Hortigal, Chiriqui. See Chiriqui. 
Pando or Pondo (Cerro) Chiriqui. A peak on the PanamCCosta Rica bound- 

ary; summit 8" 32', 82" 50'; 10,400 ft.; 1 m~xicanus .  
Punta (Cerro), Chiriqui. See Chiriqui. 
Santa Clara (Rio), (Chiriqui. A tributary to the Rio Chiriqui Viejo; near 8" 

48', 82" 46'; 1 mexica aus. 
Siola, Chiriqui. A tollec ting station on the Rio Colorado, a tributary (from 

the northwest) to Rio Chiriqui Viejo, 10 mi.* WNW El Volcin post office 
(Pearson, i n  lztt.), 4100 ft.; 16 mexzcanus. 

Wald, Chiriqui. A, col ecting station 3800 ft. on the Rio Chiriqui Viejo 
(Pearson, i n  litt.); 1 m exicanus. 

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. 
Plclative laiitudinal positious of r l ~ c  several phylclic branches are sugges~ed by the positions 
and lengths of the rectangles. For geographic ranges of present-day spccics see Map 12. T h e  
several phyle~ic lines and branches thereof stemmed Croln geographically isolated segments 
oC polytypic spccics. Muc.11 of the tli~ision of r l ~ c  stocks tl1;lt p v c  rise lo modern forms took 
place in a north-south dircction. T h e  basic polytypic species inhabited central and southern 
~ k x i c o  and northern Ccntral America. 11 barrier approximately at  the present position of 
the Isthmus of Tehuantepec divided the ancestral polytypic species into northern and 
southern segments. T h e  northern segment gave rise to Reithrodo~ztomys. Aporodon developed 
from the southcrn part. There have been similar subsequent divisions and a series of movc- 
tncnls and counternlovcnicnts of (Ire evolving s~ocks. I'or other explanation see text. 
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PLATE 11 

Dorsal aspect of c ~ a n i a  of species irllrabititlg western XlCxico. Approximately 2% times 
natural size. 

FIG. 1. It. montanus tno~ltuulis. MVZ 58737 $, 3 mi. N Soco~.ro, New Mexico. 
FIG. 2. R. burti. MVZ 82996 $, Rancho San Francisco de Costa Rica, Sonora. 
FIG. 3. R. megalotis megalotis. MVZ 82968 8, 1.a Sauceda, Sonora. 
FIG. 4. R. sumichrasti nerterus. UMMZ 94250 0,  El Nevado de Colima, Jalisco. 
FIG. 5. R. chrysopsis chqsopsis. UMMZ 94281 8, El Nevado de Colima, Jalisco. 
FIG. 6. R. fulvescens nelsoni. UMMZ 94428 $, La Resolana, Jalisco. 
Fie. 7. R. fulvescens tenuis. US 96714 $, near Mazatlin, Sinaloa. 
Fie. 8. R. fulvescens canus. UMMZ 79283 $, 15 mi. N Fort Davis, Texas. 
FIG. 9. R. hirsutu~. UMMZ 94327 $, 1 mi. E IxtlAn, Nayaril. 



Ventral aspecl of crania of species inhabiting western Mexico. Approximately 2y2 times 
natilral sise. 

FIG. 1. IZ. ~tzo7zta7z1rs nzo~~tantts. MVZ 58737 $, 3 mi. N Socorro, New Mexico. 
FIG. 2. X. bur-ti. MVZ 82996 $, Rancho San Francisco dc Costa Rica, Sonora. 
FIG. 3. Ii. nzegalotis megalotis. MVZ 82968 $, L.a Sanceda, Sonora. 
I'IG. 4. IZ. sumiclzrasti nerterus. UMMZ 94250 0,  El Ncvado de Colima, Jalisco. 
FIG. 5 .  R. chlysopsis chrysopsis. U M M Z  94281 J, El Nevado de Colima, jalisw. 
FIG. 6. Ii. fulvcsce~zs nelsoni. UMMZ 94428 $, La Resolana, Jalisco. 
FIG. 7. R. fz~lvescens tenuis. US 96714 $, near Mazatlhn, Sinaloa. 
FIG. 8. I<. fulvesceris canus. UMMZ 79283 $, 15 mi. N Fort Davis, Texas. 
FIG. 9. R. hinrutus. IJMMZ 94327 8, 1 mi. E IxtlBn, Nayarit. 
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PLATE 1V 

Dorsal aspcct of crania ot species inhabiting rcntral MCxico. .4pproximately 2% times 
natural size. 

FI~:. 1. H. rt~egalolis snltrralzcs. UMMZ 94154 0 ,  10 mi. SE l'itzcuaro, Michoacin. 
Frc. 2. R. megcllotis zrrcatecae. MVZ 100268 8, 9 ini. SE Pitzcuaro, MichoacBn. 
FIG. 3. I<. f~clvescens trobiccllis. KU 17975 $, 12 mi. WNW Picdras Ncg~as,  Veracruz 
Pic. 4. K .  ftcl~~escerrs lollecus. UMRIZ 95926 $, San Gel.6nim0, Distrito Federal. 
FIG. 5. K. s ~ ~ v r l i c h ~ a s t i  szirtzicl~r-asti. UMMZ 94188 0,  ly2 mi. N Jalapa, Veracruz. 
FIG. 6. li. chrysopsis clr?-ysopsis. UhlMZ 94198 0, Caiibn Contreras, Distrito Federal. 
I:IG. 7. li. c I~~ .y sops i s  pe~o tens i s .  UMMZ 94187 $, Cofre de  Perotc, Veracruz. 
1;1(:. 8. R. rrricrotlotz ~ i ~ a g n e r i .  U M M Z  94186 9, Call611 Contreras, Distrito Federal. 
1'1~. 9. R. mexicr~?r~ts  rrzexicanus. UMMZ 91210 Q, Teziutlin, Puebla. 



PLATE V 

Ventral aspect of crania of species inhabiting central RIPxico. Approximately 2% times 
natural size. 

Frc. 1. I t .  nlegalolis saturatus. UMM% 94154 9, 10 mi. SE I'itzcuaro, RIichoacAn. 
I;IG. 2. K. vregalotis zclcxlecae. MV% 100268 8, 9 mi. SE l'iitzcuaro, Miclioacdn. 
FIG. S .  K. fz~lvc~sceits tropiccllis. KU 17975 6, 12 mi. LVNW I'ietlr.;~~ Negras, Veracruz 
FIG. 4. R. fulvesce~ls toltac[rs. UMMZ 95926 $, Sau (;er61linro, Distrito Federal. 
FIG. 5. H. suntich~asti s~~rrlicl~rasti. UMXIZ 94188 0,  1% mi. N Jalapa, Veracl-uz. 
FIG. 6. R. ch~ysopsis  chrysopsis. UMMZ 94198 0 ,  Caii6n C:ontreras, Distrito Federal. 
FIG. 7. R. cltiysopsis perolensis. URlMZ 94187 $, Cofre de I'erotc, Veracruz. 
FIG. 8. R. 7r~icrodo91 wupteri. U M M Z  94186 0, Caii611 Contreras, Distrito Federal. 
FIG. 9. R .  me.uicni~zrs me.uiccinz~s. UMMZ 91210 2, TeziutlAn, Puehla. 
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PLATE V I  

1)ors;rl aspect of crani;~ ol species irrhai)iring rrorrhcrn (:enir;rl A~ncrica. Approximatrly 
L'y2 tinlcs n;~trtral size. 

1<1G. 1 .  
Frc. 2. 
l;lc. 3. 
Frc. 4. 
FIG. 5. 
FIG. 6. 
Frc. 7. 
FIG. 8. 
l i l ~ .  9. 

R. sirn~icl~rasli rlorsnlis. US  275432 0 ,  Ncbaj, Guatemala. 
R .  f~alvescens chial~msis.  US 132866 $, Canjob, Chiapas. 
R. gracilis grucilis. U S  108142 $, ChirhCn Itzh, YncatAn. 
R. gracilis ;t,nci{~cvs. A M  79332 9, Hacienda C:aliSornia, Guatemala. 
R. pncilis cmlhonyi. CM 42023 $, El Rancho, Guatemala. 
I ( .  rncxicanus hon~clli.  U M M Z  92801 $, l'ueblo Nnevo, Chiapas. 
R .  mexicctnus ocolcf,equensis. AN1 124865 $, Monte Verde, Honduras 
R .  microdon m,icrodon. US 76922 $, 'l'odos Santos, Gaatcmala. 
R .  t~nuirostl-is. IJS 275475 0. M;rtaquescuintla, C.rt;rtcmala. 



Venlral aspect of crania of spccics inl~abit ing northern Ccntral America. Approximately 
2% litnes natural size. 

li. surnicltrusti dorsalis. US 275432 9, Nebaj, Guatemala. 
R. fulvescens chiapensis. US 132866 $, Cajob, Chiapas. 
X. gracilis gracilis. US 1081.12 $, Chichen Itzri, YucatAn. 
I t .  gracilis pacilicus. A M  79332 0,  Hacienda California, Guatc~nala. 
I:. gracilis anthonyi. C M  42023 $, El Rancho, Guatemala. 
R. mexicanus howelli. UMbIZ 92801 $, Pueblo Nuevo, Chiapas. 
R. mexicanus ocotepeque~zsis. AM 124865 $, Monte Verde, Honduras. 
R. microdon tnicrodon. US 761122 8, Todos Santos, Guatemala. 
I < .  lenuirostris. US 275475 0,  Mataquescuintla, Guatemala. 
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PLATE VIII 

Dorsal aspect of crania ot species inhabiting sout11ct.n Central America. ..\pproximately 
2% times natural size. 

FIG. 1. R. sumichrasti australis. U S  116610 0 ,  VolcAn de Irazu, Costa Rica. 
FIG. 2. R. gracilis harrisi. UMXIZ 65220 $, Hacienda Santa Maria, Costa Rica. 
FIG. 3. R. darienensis. PM 19671 $, Cana, PanamB. 
FIG. 4. R. mexicanus cherriei. AIlI 135265 0 ,  Las Nubes, Costa Rica. 
FIG. 5. R. mexicanus potrerograndei. A M  142470 $, Agua Buena, Costa Rica. 
FIG. 6. R. mexicanus garichensis. AM 18833 $, Bbquete, Panami. 
FIG. 7. R. breuirostris. A M  139730 0 ,  Villa Quesada, Costa Rica. 
FIG. 8. R. rodriguezi. AM 34985 $, Volcdn de Iraz6, Costa Rica. 
FIG. 9. R. creper. P M  18306, $, Volchn de Chiriquf, PanamA. 



PLATE IX 

Ventral aspect of crania of species inhabiting southern Central America. Approximately 
2% times natural size. 

FIG. 1. R. sumichrasti austi-alis. US 116610 0, Volcin de Iraz6, Costa R i a .  
FIG. 2. R. gracilis harrisi. UMMZ 65220 $, Hacienda Santa Maria, Costa R i a .  
FIG. 3. R. darienensis. PM 19671 8, Cana, Panamrl. 
FIG. 4. R. mexicanus cherriei. AM 135265 0,  Las Nubes, Costa Rica. 
FIG. 5. R. mexicanus potrerograndei. A M  142470 $, Agua Buena, Costa R i a .  
FIG. 6. R. mexicanus garichensis. AM 18830 S, B6quete, Panamh. 
FIG. 7. R. brevirostris. AM 139730 0,  Villa Quesada, Costa Rica. 
FIG. 8. R. rodriguezi. A M  34985 $, Voldn de Irazb, Costa R i a .  
FIG. 9. R. neper .  PM 18306 $, Volcin de Chiriqui, Panami. 










