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ADVERTISEMENT

The scientific publications of the National Museum include two
series, known, respectively, as Proceedings and Bulletin.

The Proceedings series, begun in 1878, is intended primarily as a
medium for the publication of original papers, based on the collec-
tions of the National Museum, that set forth newly acquired facts
in biology, anthropology, and geology, with deseriptions of new
forms and revisions of limited groups. Copies of each paper, in
pamphlet form, are distributed as published to libraries and scien-
tific organizations and to specialists and others interested in the
different subjects. The dates at which these separate papers are
published are recorded in the table of contents of each of the volumes.

The series of Bulletins, the first of which was issued in 1875, con-
tains separate publications comprising monographs of large zoologi-
cal groups and other general systematic treatises (occasionally in
several volumes), faunal works, reports of expeditions, catalogs of
type specimens, special collections, and other material of similar
nature. The majority of the volumes are octavo in size, but a quarto
size has been adopted in a few instances in which large plates were
regarded as indispensable. In the Bulletin series appear volumes
under the heading Contributions from the United States National
Herbarium, in octavo form, published by the National Museum
since 1902, which contain papers relating to the botanical collections
of the Museum.

The present work forms No. 187 of the Bulletin series.

ALEXANDER WETMORE,
Secretary, Smithsonian Institution.
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AN ANNOTATED CHECKLIST AND KEY
TO THE SNAKES OF MEXICO

By Hoparr M. Sauti and Epwarp H. Tavror

INTRODUCTION

Tue beginning of our active interest in the herpetology of Mexico
dates from the summer of 1932, when a joint collecting trip intro-
duced us to a region and fauna that have never ceased to stimulate us
to further investigation. We have had the good fortune since then
to spend a fair proportion of our time in the field or in the laboratory,
pursuing our prime interest, although other circumstances have in-
termittently interrupted and delayed our progress.

Entering a rich field for exploration and study—one of the most
productive in the world—we soon were not alone, and recent years
have witnessed a growth in knowledge of Mexican herpetology prob-
ably paralleled by no other 12 years in the history of any other part of
this continent. Tens of thousands of specimens are now available in
museums where, 12 years ago, all the mainland Mexican specimens
probably totaled less than 2,000. The task of keeping abreast of such
rapidly expanding collections has been tremendous, and we cannot
claim to have accomplished it completely. In fact, the present project
has been completed only through the unusual opportunity for con-
tinuous work in the field and in the laboratory afforded by the Walter
Rathbone Bacon Traveling Scholarship, granted by the Smithsonian
Institution to the senior author for 3 years, from 1938 to 1941.

We have been able to study in detail the United States National
Museum and the Taylor-Smith collections, but others have, for the
most part, been less thoroughly examined. Regardless of the thor-
oughness with which all collections from Mexico now available in the
United States might be studied—a task that would require more time
than we can now devote—subsequent years would reveal much to
augment and to modify our tentative list. Accordingly we submit the
following with a full understanding of its temporary status and feel
that even with its shortcomings the time is ripe for such a summary
and that its availability will stimulate contributions that otherwise

might not be forthcoming for many years.
1
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Aside from the two collections mentioned, we have seen or otherwise
checked all Mexican snakes (excluding those from Baja California)
in the Museum of Vertebrate Zoology, California Academy of Sciences,
Musceum of Comparative Zoology, Chicago Academy of Sciences, Mu-
seum of Zoology of the University of Michigan, University of Utah
Museum, Carnegie Museum, Brigham Young University, Chicago
Natural History Museum, the personal collection of L. M. Klauber,
San Diego Society of Natural History, and Stanford University Mu-
seum. A few specimens have been examined in the collections of the
American Museum of Natural History and the Academy of Natural
Sciences of Philadelphia. While we have not incorporated herein all
data from these collections, since some are undergoing study by other
students, much distributional data have been gleaned from them and
used to augment those otherwise available. Thus the ranges and lo-
calities cited for many species are based upon unpublished records; all
records, however, are based upon specimens examined by us or by other
herpetologists, or upon literature records we consider reliable.

Though our survey of the literature has extended over several years,
we may well have overlooked published accounts that would add to
our statement of ranges or synonymies. Ior the benefit of possible
future editions we shall appreciate advice of such omissions.

METHODS AND DEFINITIONS

Our object has been to list only species known with certainty from
any part and possession of Mexico, yet a certain few have been added in
spite of the lack of definite records; these exceptions, however, are so
certainly to be found in Mexico that we have had no hesitancy in con-
sidering them a part of the Mexican fauna. They are marked with an
asterisk preceding the name. Many others are known from nearby
localities but for various reasons have been omitted. We have fol-
lowed no particular rule in deciding which species we believe almost
certainly occur in Mexico and which may not.

Regarding the use of parentheses for authors’ names, despite the
gaining popularity of another interpretation, we follow the Inter-
national Rules of Zoological Nomenclature, which are clear on this
point: “When a species is transferred to another than the original
genus or the specific name is combined with any other generic name
than that with which it was originally published, the name of the
author of the specific name is retained in the notation but placed in
parentheses” (Article 23). Obviously the rule implies that paren-
theses are to be used only to indicate the changes prescribed, not in-
discriminately to indicate any change of combination. This procedure
is not only very clearly indicated but in addition is of very useful,
practical application. Use of parentheses to indicate changes other
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than those prescribed defeats the purpose of the rule and is contrary
to its statement and implication. The vacillation shown by several
herpetologists in its interpretation and use is rather surprising.

The synonymy includes a reference to the original description of
the name used; references to original descriptions of all synonyms
having type localities in Mexico; a reference to one or more illustra-
tions of the species, if any are known to us; a citation of the first ap-
pearance of the combination we use ; and references to any other works,
especially recent, that we consider particularly pertinent. For each
species, these references are arranged with all the different specific (or
subspecific) names in chronological order ; however, different combina-
tions of one specific appellation follow the first citation of the name,
even though recently originated combinations may be long ante-
dated by other (different) names applied to the same species. If sev-
eral references are included for a given combination, they are arranged
chronologically. If portions of a name in a synonymy are given in
brackets, this means that the name was not given in full in the article
cited, the bracketed portion being omitted ; if other references follow
for that combination, it is not implied that in them the name is ab-
breviated. The statement of ranges is followed by a list of actual
localities from which the species is known, if there are relatively few;
or, if the species 1s a common one, at least all states in Mexico from
which it is known are listed. Where localities are cited, confusion with
state names is obviated by citation of the latter in italics or by en-
closure of the locality names in parentheses or brackets. The generic
synonymies include all names, as far as we can determine, that have
as genotype a species oceurring in Mexico or, in certain cases, nearby
areas. In the generic synonymies are cited any synoptic treatments
of recent date; the nature of the synopses—whether monographic, re-
gional, or otherwise—is usually indicated. The arrangement of the
families and subfamilies is systematic, but the genera are listed alpha-
betically within these groups. The species of each genus are also listed
alphabetically. The genera are distinguished in one key, in which ap-
pear page references to the separate keys to species of individual
genera. Since the species are arranged in alphabetical order for each
genus, page references are not given in the species keys.

The extraordinarily large number of forms listed (469) may lead
some authorities to think that we have recognized an unduly large
proportion of invalid names. We take recourse in the fact that we
are frequently merely stating an opinion, open to criticism and cor-
rection if facts so indicate. In general we tend to preserve names for
recognizable forms until there is adequate proof that they are vari-
ants, aberrations, or something else as the case may indicate. We pre-
fer to use specific names for populations not known to intergrade with
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others; however, because of paucity of specimens from many areas
we have had to use our judgment as to whether intergradation is in-
dicated; that probably we have been inconsistent in this respect is
consistent with all similar arbitrary procedures that must be based
upon insuflicient data.

We take as a species any population isolated reproductively, geo-
graphically, morphologically (lacking other data), or (rare cases) by
total ensemble of characters, that has attained an evolutionary stage
in which at least one recognizable character always distinguishes that
population from all others. With one or two exceptions a subspecies
is the same as a species; the exception may be only that reproductive
isolation is incomplete, or only that a lesser percent (as little as 75)
of its population is recognizably different; subspecies of the latter
type may be either completely or incompletely isolated from the near-
est related form.

The attainment of a certain degree of recognizability (i. e., number
of recognizable differences), involving a variable interpretation in
different groups of animals (including genera), does not as a rule
figure in our definition of species and subspecies; this is consistent
with the functional concepts of these categories, interpreted as expres-
sions of the ewistence of differences, not degree of difference. Thus
two species may well be distinguished by fewer characters than two
subspecies.

The expression of degree of difference—a measure of similarity—is
reserved for the genus. Between the generic and specific categories
may and usually do occur wide possible ranges in degree of distinct-
ness; some species (or subspecies) may show a minimum distinctness,
while others show many differences from the nearest relatives. How
many differences between species of a single genus can be accepted as
commensurate with the definition of the latter category must vary
with the inclination of the investigator, the trend of the times, and
the nature of the individual problem and of the group ; no standardiza-
tion has yet become evident. We have therefore not been consistent
in our interpretation of the genus, nor do we believe consistency is to
be expected under present conditions.

The term “form” we use only as a convenient and brief substitute
for either of the terms species or subspecies, or for both. Reference
to the “forms” of a genus or species involves all the lesser, taxonomi-
cally recognizable entities, whether species or subspecies; if any of
the latter are recognized, each is considered a scparate “form,” as is
each species lacking subspecies.

The term “race” we use only as an exact substitute for subspecies.

A “group,” as we understand it, is a term including two or more
related forms; it may be used in reference to, for example, an assem-



CHECKLIST OF THE SNAKES OF MEXICO 5

blage of subspecies of a single species, or to all the subspecies of a
single species, or to a group of species (and their races) of a single
genus, or to all the species of a single genus.  Assemblages of related
genera we prefer to call “sections.” The essential value of the term
“group” is in the implication of relationship.

The application of the “homonym rule” of the International Code
of Zoological Nomenclature to the taxonomy of forms included in this
checklist has met with some difficulty, owing to the loose statement of
the rule and the varied interpretation of it by various taxonomists.
The difference of opinion concerns the application of the rule to
secondary and primary homonyms. At this point it may be well to
define primary homonyms as scientific names which, as first proposed,
are identical both in generic and specific name with another, also in
its original form. Secondary homonyms are scientific names that, in
their form as originally proposed, are not the same as any other name
in its original form; they become homonyms only by transference of
the name to another genus, or by transference of another, identical
specific name of another genus to that which contains the new name.
Primary homonyms are created only when both generic and specific
(or subspecific) names are identical in the original combinations of
two or more scientific names. For example, Conophis lineatus
stmilis Smith and Conophis pulcher similis Bocourt are primary
homonyms. But Stenorkina quinquelineata Jan (a new name) is a
secondary homonym of Stenorhina quinquelineata (Hallowell), since
the latter is not in its original form, having been transferred from
its original genus (#icrophis). There are several grades of second-
ary homonyms, but among them are not included strictly implied
homonyms (tertiary homonyms), which have no significance in the
present problem. Tertiary homonyms are created upon combination
of genera or species, without citation of the species or synonyms in-
volved by the combination; these homonyms are clearly implied, and
while they have some standing in other taxonomic problems, here
they fortunately have none.

In the past we have interpreted the “homonym rule” to require
permanent suppression of secondary as well as primary homonyms,
but this view has been abandoned in favor of its alternative, that only
primary homonyms are permanently suppressed. Our decision is
based upon the realization that several undesirable results would fol-
low official recognition of suppression of secondary homonyms; we
are convinced, moreover, that the intention of the rules, as stated, was
application only to primary homonyms. As an example of one unde-
sirable result, careful examination would be required, not so much
of the best and most authoritative works, but rather of the poorest
and least known portion of the literature (including educational and
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semipopular works, in which the nomenclature is often extremely
faulty), in order to determine the proper taxonomy for any group of
animals; it is quite certain that no means could be found to define the
kind of works it would be necessary and desirable to consider, and
those which (for this purpose) could be ignored. A further result
would be the sanction of activities of the professional “name-giver,”
for, as pointed out in the Bulletin of Zoological Nomenclature (part 3,
p. 25), it is quite out of the question for a body of zoologists sitting
as an International Commission to pass judgment upon the professional
conduct of a particular zoologist, and upon that decision to reject or
accept his work. Were it possible to render decisions upon these two
points—quality of publications and qualification of author—perma-
nent suppression of secondary homonyms would be a desirable rule,
but under existing circumstances it seems entirely impractical.

The present interpretation of the “homonym rule” requires a few
changes in current nomenclature and affects the names of nine forms
in this checklist: Arizona elegans elegans, A. e. occidentalis, Dry-
marchon corais melanwrus, Elaphe subooularis, Manolepis putnami,
Masticophis taeniatus ornatus, M. flagellum Ulineatus, Rhadinaea
vittata, and Agkistrodon bilineatus. Were secondary homonyms
suppressed permanently these forms would be known as follows, re-
spectively : drizona arizonee arizonae, Arizona arizonae occidentalis,
Drymarchon corais melanocercus, Elaphe sclerotica, Manolepis nasu-
tus, Masticophis taeniatus girardi, M. flagellum striolatus, Rhadinaea
fulvivittis, and Agkistrodon (no name).

ZOOGEOGRAPHICAL DISCUSSION

The occurrence of such a large number of forms in Mexico may be
explained by the extremely rugged and divergent topography of the
country, reflected not only in a diverse snake fauna but in an equally
remarkable aggregation of species in many, if not all, other groups
of plants and animals. That Mexico is situated on the border between
temperate and tropical zones, rather than completely in either of them,
is equally as significant as its topography. Likewise, because of its
position, Mexico has acted as a very important faunal paleopeninsula,
and to a lesser extent as a faunal neopeninsula; actively throughout
most of Tertiary and to a lesser extent in relatively recent times it
has been a cul-de-sac for sonthward-migrating species.! In view of
these facts it is not too surprising that Mexico has, probably, a richer
fauna than any other area of the globe of equal size. However, observ-
ing the very considerable increase during the past few years in number
of forms known from the country, we can guess that still many more

! Schmidt, Karl P. Corollary and commentary for climate and evolution, Amer, Midl.
Nat., vol. 30, 1943, pp. 241-253.
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species and geographic races remain to be discovered and defined. It
is not impossible that at some time the total number of snake popula-
tions in Mexico recognized by name may reach 600.

At the present time 79 genera are known in Mexico. Fourteen of
these are completely restricted td that country:

Adelophis Qeatractus Rhadinella
Chersodromus Manolepis Symphimus
Conopsis Procinura Sympholis
Exelencophis Pseudoficimia Toluca
Geagras Pseudoleptodeira

It may be observed that all these genera occur on the North American
side of the Isthmus of Tehuantepec; none extend into the Central
American side of the Isthmus. All the genera are rather small: 10
are monotypic, 3 contain 2 species each, and 1 contains 6 forms (species
and subspecies). All the genera are colubrids, and as such are prob-
ably of more recent origin than some of the more widespread genera of
the Pythonidae, Boidae, Typhlopidae, and Leptotyphlopidae. The
most ancient subfamily of the colubrids, the Sibynophiinae, is not rep-
resented. On the other hand, there is only one representative of the
presumably most recent subfamily, the Natricinae, of the colubrids,
and none of the more highly modified (recent?) families Elapidae,
Hydrophidae, and Crotalidae. Seven of the genera (Chersodromus,
Exelencophis, Geagras, Geatractus, Manolepis, Pseudoleptodeira,
Rhadinella) appear to be of southern origin and affinity; all these are
coastal or foothill genera. The relationships of Sympholis and
Symphimus are dubious. The remainder, all plateau genera, appear
to be at least of northern affinity, if not of northern origin also.

Five other genera are practically endemic, and curiously enough,
all of them are restricted to northern (generally northwestern) Mexico
and southwestern United States. They may be considered as adapta-
tions to the semiarid environment of this region and accordingly do
not extend far onto the plateau of Mexico or far northward into the

United States. They are: C
Lichanura Chionactis Micruroides
Chilomeniscus Gyalopion

One genus is monotypic, one is known by four forms, while each of the
other three contains three forms. All these may be considered rather
ancient in their own subfamilies or in comparison with other families,
and for this reason the slightly higher average number of forms per
genus, as compared with the endemic genera, is of interest.

Eleven other genera, not known to occur south of Mexico, are more
widely distributed in the United States:



























































































































































































































































































































































































































































































































































































































































































































