Geographical Distribution of Terrestrial Mammals

in Middle America
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AsstrAacT: The 370 species of nonflying, nonmarine and noninsular
mammals of Middle America (México, excluding Baja California, south
through Panama) include 156 monotypic and 214 polytypic species. The
distribution of these mammals is discussed with relation to their geo-
graphical affinities and their occurrence in principal areas. Major distri-
butional barriers and areas of intergradation between subspecies in
México northwestward of the Isthmus of Tehuantepec are defined.

Middle America, defined herein as being Central America includ-
ing México, forms a narrow connection between North and South
America. From the broad expanse of-North America the continental
mass narrows southeastwardly through México and ultimately to the
present minimum width of approximately 40 miles at the Isthmus of
Panama. The restrictive nature of this corridor has been a major deter-
rent through time to inter-American movements by terrestrial organ-
isms. Furthermore, movements were greatly discouraged —if not
stopped — throughout most of the Tertiary when water gaps existed in
this corridor (Mayr, 1946:8-9).

Insofar as mammals are concerned, Simpson (1950) has shown that
these animals moved southward from Holarctica at various times, prob-
ably beginning in the late Mesozoic, to populate South America. He
classes these immigrants into 3 groupings. Those considered by Simp-
son as “old-timers” reached South America in the late Mesozoic and
early Tertiary and include present-day marsupials and edentates. Those
considered as “old island hoppers” reached South America in mid-
Tertiary (late Eocene to Miocene) and include primates, caviomorph
rodents and procyonids (allies of the raccoon). Those that Simpson
considered as “newcomers” reached South America in the late Pliocene
and Quaternary and include Recent pan-American species of rabbits,
squirrels, myomorph rodents, dogs, raccoons, weasels, cats, tapirs,
peccaries and deer.

Following diversification in South America some mammals grouped
as “old-timers” and “old island hoppers” moved northward beginning
in the Pliocene and more abundantly in the Quaternary, when the
present land bridge was re-established, until today Middle America and
even parts of North America are inhabited by mammals having a direct
affinity with the South American fauna. Species peculiar only to the
Middie American area also developed. As a result, Middle America
presently contains mammals differentiated locally and also species
whose affinities are either South American or North American. The
discussion presented here concerns the distribution of the species in
these groups.

Three hundred and seventy species of Middle American mammals,
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belonging to 9 terrestrial orders, are discussed in this report. Excluded
are species of Chiroptera, Pinnipedia, Cetacea, Sirenia, species in the
Mexican state of Baja California and insular species. These 370 mam-
mals include 156 monotypic species and 214 polytypic species. This
listing is derived from the text in Hall and Kelson (1959), except for
changes in the status of some species in the following genera: Chiro-
nectes (Cabrera, 1958), Lepus (Anderson and Gaunt, 1962), Sciurus
(Anderson, 1962), Microsciurus (Cabrera, 1961), Perognathus (Hall
and Ogilvie, 1960), Oryzomys (Cabrera, 1961; Hall, 1960; Hersh-
kovitz, 1960), Peromyscus (Hall and Alvarez, 1961; Hoffmeister and
de la Torre, 1961), Baiomys (Packard, 1960), Sigmodon (Baker and
Greer, 1962), Microtus (Baker and Greer, 1962), Hydrochaeris (Cab-
rera, 1961), Speothos (Hershkovitz, 1957), Galictis (Cabrera, 1958),
Spilogale (Van Gelder, 1959), and Tayassu (Cabrera, 1961). Some
range extensions recorded for species in the literature since 1939 also
are included. In analyzing distributions of mammals the studies of
Burt (1949), Dice (1943), Hershkovitz (1958), Hooper (1949), Leo-
pold (1959) and Smith (1949) have been helpful.

Data concerning nomenclature and distribution were punched for
each species on McBee key-sort cards. Places on key-sort cards were
designated for the occurrence of species in the various political di:
visions of Central America. For México, in and northwestward of the
Isthmus of Tehuantepec, places were designated for the major areas
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Fig. 1.—Middle America, showing the principal areas inhabited by mammals
in México with major places which act as barriers to species and zones of inter-
gradation between subspecies.
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inhabited by mammals: the northern and southern parts of the Central
Plateau, the Gulf Coastal Plain, the Pacific Coastal Plain, and the
major mountain ranges (see Fig. 1). If the species have been sub-
divided into different subspecies within one major area or from one
major area to another, this information also was recorded by punches.
As a result, useful data as to the location of principal barriers to mam-
malian distribution and of major areas of intergradation between sub-
species could be determined for both individual species and for groups
of species. Financial assistance is acknowledged from the M.S.U. All-
University Research Fund and the M.S.U. Development Fund. Victor
Hogg drew the map.

GENERAL PATTERNS OF DISTRIBUTION

In Table I the 370 species of mammals are grouped according to
orders. The majority of the species (251 or 71%) are Rodentia while,
for example, only 35 Carnivora (9%) are present. The tapir (Tapirus
bairdii) 1s the single representative of the order Perissodactyla.

Slightly less than one-half (156 or 42%) are monotypic species.
Of the 214 polytypic species, geographic variation is conspicuous in
most species of Marsupialia, Primates, Edentata, Lagomorpha, Artio-
dactyla, and Carnivora. Only 137 species (55%) of Rodentia have
been shown to possess distinctive geographic subspecies.

Although the mammals of Middle America are, for the most part,
{airly well understood taxonomically, there are still a number of poorly
known groups. The species of such genera as Cryptotis, Oryzomys,
Sigmodon, and Tylomys need additional study. Probably, as stated by
Hall (in Hall and Kelson, 1959:vi), there are a number of mammals,
now having full specific status, which, after additional collecting and
study, may be shown to hold no more than subspecific rank. Certainly
many of the 29 monotypic species of insectivores need to be studied
more thoroughly. Consequently, any conclusions made herein — espe-
cially those having to do with monotypic species — may need some re-
vision following systematic work. Even so, making a distinction be-

TasLe .—Number of mammals in Middle America, excluding bats, marine
mammals, insular species and those in Baja California

Monotypic Polytypic

Orders species species Totals
Marsupialia 2 9 11
Insectivora 29 8 37
Primates 2 6 8
Edentata 1 6 7
Lagomorpha 3 7 10
Rodentia 114 137 251
Carnivora 3 32 35
Perissodactyla 1 0 1
Artiodactyla 1 9 10

Totals 156 214 370
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tween monotypic and polytypic species in this report seems justified in
order to show especially differences in patterns of distribution and
endemism.

Table II presents general distributional patterns for the 370 ter-
restrial species in Middle America. As expected, monotypic species
(M) are generally much more restricted in distribution than polytypic
species (P). This is further emphasized by the fact that 77 monotypic
species are endemic to México, in and northwestward of the Isthmus
of Tehuantepec, and 69 monotypic species are endemic to one or more
of the political units of Middle America southeastward of this Isthmus.
Of the 214 polytypic species, only 52 (24%) are endemic to one or the
other of these two major regions. Although future studies may show
that some monotypic species may have only subspecific status or may
vary geographically and actually be classed as polytypic, the impressive

TaBLe II.—General distributional patterns of monotypic (M) and
polytypic (P) species of mammals

o ] ] 8 g ES

go:e gog §° 'E@ £ 8 b} S'E

g8 325 gi 52 <BE 5 BT

78 S22 8w, fEf SEE 2 a:g

¢ 3ic TIT pie 8 %85 %EF 3 wic

5 £=58 855 £E2&g = g4<9 £25 & a8

j E53 EZE 238 Bz £33 $%E £% 5§33

o P8 P8C pg=E =§ 88 255 SE& Sl
Marsupialia M-—0 M-0 M-0 M-0 M-0 M-0 M-2 M-0
P-1P-0P-0P-0 P-2 P-2P-0 P-4

Insectivora M-0 M-0 M-0 M-14 M-0 M-1 M-14 M-20
P-0P-0P-3 P-3 P-0P-2P-0P-0

Primates M-—0 M-0 M-0 M-0 M-0 M-0 M-1 M-1
P-0P-0P-0P-0 P-2 P-0P-1P-3

Edentata M-—0 M-0 M-—0 M-0 M-0 M-0 M-0 M-1
P-1P-0P-0P-0 P-2 P_-0P-0P-3

Lagomorpha M-0 M-0 M-0 M-3 M-0 M-0 M-0 M-0
P-1P-0P-4P-1 P-1P-0P-0P-0

Rodentia M-0 M-0 M-1 M-59 M-0 M-1 M-50 M- 3
P-1P-6 P49 P-30 P-4 P-16 P-17 P-14

Carnivora M-0 M-0 M-0 M-1 M-0 M-0 M-2 M-0
P-8P-5P-9 P-0 P-5P-1P-0 P-4

Perissodactyla M- 0 M- 0 M- 0 M- 0 M-1 M-0 M-0 M-0
P-0P-0P-0P-0 P-0P-0P-0P-0

Artiodactyla M-—0 M-0 M-1 M-0 M-0 M-0 M-0 M-0
P-2P-0P-4P-0 P-2P-0P-0P-1

Totals M-0 M-0 M- 2 M-77 M-1 M-2 M-69 M-5
P-14 P-11 P-69 P-34 P-18 P-21 P-18 P-29

* In and northwestward of the Isthmus of T'ehuantepec.
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number of monotypic endemics reflects the variable habitats that have
been available to mammals for adaptative radiation in Middle
America.

If we include species that also occur in South America and
in the United States, approximately one-half (74 species) of the 156
monotypic species occur only in Middle America southeastward of the
Isthmus of Tehuantepec, while 79 are restricted to México, in and
northwestward of the Isthmus. Three (only 2%) range into each

TasLe II11.—Polytypic species occurring in South America and into Middle
America but not so far as the Isthmus of Tehuantepec

Distribution in a northwestward direction
from South America
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Chironectes minimus X X X X — — _
Marmosa alstoni X X X % X X _
M. mitis X X X X x x -
Metachirus nudicaudatus X X X - - _ _
Aotus trivirgatus X _ _ _ _ _ _
Cebus capucinus X X X X - - _
Ateles fusciceps X - - - — - _
Myrmecophaga tridactyla X X X X X X _
Bradypus griseus X X % X _ _ _
Choloepus hoffmanni X X X - - - _
Sciurus granatensis X X - - - - _
Microsciurus alfari x x X - — - —
M. flaviventer X _ _ _ _ _ _
Heteromys australis X - - - _ _ _
Oryzomys albigularis X - - - - - _
O. talamancae X X - - - - _
O. concolor X X - - - — ~
0. caliginosus X X X - - — —
O. bicolor X - — _ _ _ _
Nectomys alfari X X x - - - —
Hydrochaeris hydrochaeris X - - - - - -
Dasyprocta punctata X X X X X X X
Hoplomys gymnurus X X X _ - - _
Proechimys semispinosus X X X - - - —
Speothus venaticus X - - - _ - —
Procyon cancrivorous X X — - - - —
Bassaricyon gabbii X x X — - - _
Felis tigrina X X — - - _
X x X X X x —

Mazama gouazoubira

Totals at northern )
distributional limits 8 - 5 8 3 0 4 1

* Includes British Honduras.
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region. In the case of the 214 generally wide-ranging polytypic species,
47 occur only in Middle America southeastward of the Isthmus of
Tehuantepec, while 103 occur in México, in and northwestward of the
Isthmus. Approximately 30 per cent (64 species) of the polytypic
species occur in both regions.

MipbLE AMERICAN MammaLs THAT OccUrR ALSO IN SOUTH AMERICA

As one travels southeastward towards South America through sub-
tropical and tropical parts of Middle America, an increasingly larger
number of Neotropical mammals are observed. Although all mam-
mals of Middle America that occur also in South America are included
in this appraisal, it is not to be assumed that all species are of Neo-
tropical origin but merely have this present distribution. Mammals
known to occur in both areas include 6 monotypic and 61 polytypic
species. 'This number represents only approximately 18 per cent of
the total fauna.

MONOTYPIC SPECIES

Six Middle American monotypic species, that belong to 4 mamma-
lian orders (Primates, Edentata, Rodentia, Perissodactyla), occur also
in South America. Of these, Geoffroy’s tamarin (Saguinus geoffroyt),
the Darién pocket gopher (Macrogeomys dariensis), Rothschild’s
porcupine (Coendou rothschildi) and Darling’s rat (Diplomys dar-
lingi) live only in Panama and eastward into South America. Only the
tapir (T apirus bairdit) ranges in Middle America as far northwestward
as the Isthmus of Tehuantepec. The Central American five-toed
armadillo (Cabassous centralis) reaches Guatemala. Perhaps the
paucity in numbers in this category is partly the result of our meager
knowledge of the mammalian fauna, especially at the Panamanian-
Colombian border.

POLYTYPIC SPECIES

Sixty-one polytypic species belonging to 7 mammalian orders (see
Tables IIT and IV) live in both Middle America and South America.
Eighteen species belong to distinctly Neotropical orders (Marsupialia,
Primates, Edentata), while some rodents, carnivores and ungulates also
possess Neotropical affinities.

The ranges of 29 of the 61 polytypic species living also in South
America do not reach the Isthmus of Tehuantepec (see Table III).
Many of these species are widespread In tropical areas of South Amer-
ica. The majority (21 species) occur no farther northwestward into
Middle America than Nicaragua.

Approximately one-half (32) of these polytypic species range north-
westward into the Mexican area, beyond the Isthmus of Tehuantepec
(see Table IV). The 18 species (belonging to 7 orders) which occur
northwestward only as far as the Mexican area occupy, in México, only
tropical and subtropical habitats in the Isthmus of Tehuantepec and,
in some cases, along the two coastal plains. Of those species extending
northwestward of the Isthmus, more live along the broader Gulf
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Coastal Plain (14) than along the narrower Pacific Coastal Plain (7).

The 14 species reaching the United States include mostly wide-
ranging carnivores. Only one rodent, the hispid cotton rat (Sigmodon
hispidus), enjoys such an extensive distribution. Such ubiquitous
species as the opossum (Didelphis marsupialis), eastern cottontail
(Sylvilagus floridanus), gray fox (Urocyon cinereoargenteus), puma
(Felis concolor), and white-tailed deer (Odocoileus virginianus) range
northward into Canada. The presence of the margay (Felis wiediz)
at the border between the United States and México is questionable,
but the species does occur along the Gulf Coastal Plain in Tamaulipas.
All 14 species live along the Gulf Coastal Plain and most probably used
this avenue for their mitial dispersal. At least 10 species also might
have used the Pacific Coastal Plain for extensive movements, although
most species have only limited distribution in Arizona and New México
as compared with those occurring on the Gulf Coastal Plain in Texas.
Five of the 14 species are confined in México to the coastal plains. The
other 9 live also in other areas, with the puma and gray fox widespread
in most parts of México.

Mammars ComMoN TO CENTRAL AMERICA AND MEXICO IN AND
NORTHWESTWARD OF THE ISTHMUS OF
TexuaNTEPEC, BUT NoT FOUND IN SOUTH AMERICA

Two monotypic species and 21 polytypic species are distributed
solely in Central America and in México, in and northwestward of the
Isthmus of Tehuantepec. This assemblage represents only approxi-
mately 6 per cent of the 370 species in Middle America. Eleven other

TasLe IV.~—Polytypic species occurring in South America and into the
Mexican area northwestward of the Isthmus of Tehuantepec

Species ranging only as far as Species ranging into the
the Mexican area (18) United States (14)

Philander opossum Didelphis marsupialis

Caluromys derbianus Dasypus novemcinctus

Alouatta villosa Sylvilagus floridanus

Ateles geoffroyi Sigmodon hispidus

Tamandua tetradactyla Urocyon cinereoargenteus

Cyclopes didactylus Nasua narica

Sylvilagus brasiliensis Mustela frenata

Heteromys desmarestianus Felis concolor

Oryzomys alfaroi F. onca

Reithrodontomys mexicanus F. pardalis

Agouti paca F. wiedii

Potos flavus F. yagouaroundi

Eira barbara Tayassu tajacu

Galictis vittata Odocotleus virginianus

Conepatus semistriatus
Lutra annectens
Tayassu albirostris
Mazama americana
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polytypic species having this distribution also range as far northward
as the United States.

MONOTYPIC SPECIES

Of the two monotypic species that occur on both sides of the
Isthmus of Tehuantepec, the Guatemalan small-eared shrew (Crypto-
tis micrura) occupies tropical habitats from Veracruz and Oaxaca
southeastward into Costa Rica. The other species, the OQaxacan deer
mouse (Peromyscus oaxacensis), apparently is found in only discontinu-
ous mountainous areas of Oaxaca and Chiapas and southeastward.

POLYTYPIC SPECIES

Many of the polytypic species shared by both regions of Middle
America are representatives of northern genera, which range widely in
México, with 11 species occurring also in the United States. Species
belonging to such genera as Peromyscus, Canis and Mephitis range as
far southeastward as Costa Rica. Table V presents the distribution in
Central America of the 21 species also found in México in and north-
westward of the Isthmus of Tehuantepec but not reaching the United
States. Most of these have continuous ranges across the Isthmus in
tropical habitats and are fairly widely distributed in Central America.
Some, for example, Saussure’s shrew (Sorex saussurei), and the small-
toothed harvest mouse (Reithrodontomys microdon), live in dis-
junct mountainous areas on either side of the lowlands of the Isthmus.
The 11 wide-ranging species that occur as far northwestward as the
United States (see Table VI) have continuous ranges in the lowlands
across the Isthmus with the probable exception of the southern flying
squirrel (Glaucomys volans), which lives only in disjunct highlands.
Seven of these 11 species live southeastward at least as far as Honduras.

Tables V and VI present also the distribution in various major
areas in México of polytypic mammals also found in Central America.
Most polytypic species that span the Isthmus but do not range as far
northwestward as the United States live chiefly on the two tropical
coastal plains (see Table V). Two species, the variegated squirrel
(Sciurus variegatoides) and Peters’ climbing rat (Tylomys nudi-
caudus), occur only in the Isthmus area. Four species, Saussure’s
shrew (Sorex saussurei), Verapaz shrew (Sorex veraepacis), the small-
toothed harvest mouse (Reithrodontomys microdon) and Sumichrast’s
harvest mouse (Reithrodontomys sumichrasti), have disjunct montane
distributions on either side of the Isthmus. The plateau mouse (Pero-
myscus melanophrys) reaches Chiapas but enjoys its greatest distribu-
tion on the southern part of the Mexican Central Plateau. For the
11 species that also range into the United States (see Table VI), dis-
tribution in Mexican areas is fairly general, with at least 8 species occur-
ring in desert or semidesert situations of the Mexican Central Plateau.
All species, with the exception of the southern flying squirrel (Glau-
comys volans), live on one or both of the coastal plains.
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