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RESUMEN

Estudiamos las ocho especies del género Crotalus distribuidas en el estado de Hidalgo y
encontramos variación adicional a la registrada en la literatura. C. aquilus y C. atrox registran variación
morfológica, mientras que se registran nuevos datos de distribución para C. aquilus, C. atrox C.
intermedius, C. scutulatus, y C. totonacus.
Palabras Clave: Crotalus, Crotalus aquilus, Crotalus atrox, Crotalus intermedius, Crotalus molossus,
Crotalus scutulatus, Crotalus totonacus, Crotalus triseriatus, rango de distribución.

ABSTRACT

We studied the eight species of Crotalus inhabiting the Mexican state of Hidalgo and found
additional variation involving number of scales, body length, and distribution previously unreported in
the literature. Supplementary morphological variation is reported for C. aquilus and C. atrox, and new
distributional records are reported for C. aquilus, C. atrox, C. intermedius, C. scutulatus, and C.
totonacus.
Key Words: Crotalus, Crotalus aquilus, Crotalus atrox, Crotalus intermedius, Crotalus molossus,
Crotalus scutulatus, Crotalus totonacus, Crotalus triseriatus, range extension.

INTRODUCTION

The state of Hidalgo is located in the central part of Mexico, with an area of
20,905.12 km2. Despite efforts made by researchers, little is known about its fauna.
According to Flores-Villela & Gerez (1994), the state of Hidalgo has comparatively
few vertebrate species. Only 44 reptile species endemic to Mesoamerica, and 28
endemic to Mexico, occur in the state. We consulted 23 publications documenting the
presence of rattlesnakes in Hidalgo and found incongruence in the amount of species
reported and their identity (21 different taxonomic names including subspecies). We
also examined specimens housed in different Mexican collections and found
noteworthy variation in some of the species listed for Hidalgo.
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METHODS

Twenty five specimens of six species (Crotalus aquilus, C. atrox, C. intermedius, C.
molossus, C. ravus and C. scutulatus) belonging to four collections, Museo de Zoología
“Alfonso L. Herrera”, Facultad de Ciencias (MZFC) and Colección Nacional de Anfibios y
Reptiles, Instituto de Biología (IBH), both from UNAM, the collection at the Laboratorio de
Cordados Terrestres, Escuela Nacional de Ciencias Biológicas, IPN (ENCB), México D.F.
and the collection at the Centro de Investigaciones Biológicas, Universidad Autónoma del
Estado de Hidalgo (CIB), were examined and compared with the descriptions published by
Campbell & Lamar (2004) and Gloyd (1978). Also, online databases of four American
collections were consulted: Harvard University Museum of Comparative Zoology (MCZR),
University of Kansas (KU), Field Museum of Natural History (FMNH), University of
Illinois Museum of Natural History (UIMNH), and University of Michigan Museum of
Zoology (UMMZ) to assess the identity of the species inhabiting Hidalgo. Specimens
examined are listed in Appendix 1. We counted cephalic scales through a stereoscopic
microscope following standard nomenclature and figures in Valencia-Hernández (2006).
Supraoculars, mental, upper and lower labials, rostral, internasal, prenasal, postnasal, loreal,
prefrontal, frontal, parietal, preocular, subocular, postocular, foveal, cantals, and intercantals
were examined under dorsal and lateral views of the organism; and mental, genial shields,
and gular region under a ventral view. Ventral scales, anal and subcaudals were counted
following Dowling (1975). We also determined rattle shapes and number of segments.
Measures on head length and width, snout-vent length, and total length were verified.

RESULTS

After studying collected specimens from Mexican herpetological collections and
consulting online American museums databases, eight species were evidenced in the
state: Crotalus aquilus, C. atrox, C. intermedius, C. molossus, C. ravus, C.
scutulatus, C. totonacus, and C. triseriatus. We did not assign subspecific names due
to the taxonomic problems associated with them. 

We found variation involving number of scales, body length, and distribution area
in six of the eight species available from collections and data bases, as compared with
Campbell & Lamar (2004), and Gloyd (1978), as explained below:

Crotalus aquilus.- Specimens studied ranged between 192 (MZFC-05365) and 716 mm
(MZFC-00027) in total length, increasing the maximum length (678 mm) reported by Campbell
& Lamar (2004). An increase in the number of ventral scales is also reported in a specimen
(MZFC-5404) which shows 164 ventrals instead of 161. A specimen (CIB-256) collected in
Matías Rodríguez (98°31´56”N, 20°02´07”W), 2560 m in xerophytic scrub vegetation, expands
the previously estimated distribution area approximately 20 km to the southeast. 
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Crotalus atrox.- Specimen IBH-0376 has one horizontally subdivided rostral scale, forming
an upper and a lower rostral scale instead of only one rostral. Specimen IBH-0377 increases
the maximum reported number of ventral scales from 196 to 198. This specimen also has a
subdivided loreal scale. Specimens collected at Tasquillo (99°18´44”N, 20°33´04”W; IBH-
374, 375, 376, 377), 1640 m in xerophytic scrub vegetation, extend the distribution area about
10 km to the south.
Crotalus intermedius.- Specimen ENCB-9811 presents one interoculabial scale. This specimen
was collected in Presa Requena, Tepeji del Río (99°20´29”N, 19°54´14”W), 2109 m in xerophytic
scrub vegetation, and extends the known distribution range almost 60 km to the northwest.
Crotalus molossus.- According to Campbell & Lamar (2004) this species has the rostral scale
slightly higher than wide, thus the first upper labial and the prefoveals remain separated and
the number of upper labials differs in number. In contrast, the five revised specimens (CIB-
503, 517, ENCB-1577, IBH-744) have a notoriously higher than wide rostral scale showing
16, and 17 upper labials.
Crotalus ravus.- The two studied specimens (ENCB-15308, 15309) were collected at
Tepeapulco (98°33´07”N, 19°47´04”W), 2580 m in xerophytic scrub vegetation, thus they
expand the distribution range previously estimated in approximately 20 km to the north, as
recently published by Campos-Rodríguez & Mendoza-Quijano (2004). 
Crotalus scutulatus.- The rostral scale of the specimen CIB-512 is wider than longer,
contrary to the data previously reported, and the amount of ventral scales (164) is lower than
that reported by Campbell & Lamar (2004) although Gloyd (1978) reported 164 as the
minimum number of ventral scales for the species. This specimen, collected in Mixquiahuala
(99°12´51”N, 20°13´46”W), 2,080 m in xerophytic scrub vegetation, extends the distribution
range approximately 5 km to the southwest. This variation may be clinal because the species
varies greatly among its wide distribution area.
Crotalus totonacus.- The specimen KU-27726 was collected in Jacala (99°11´24”N, 21°00´18”W)
1320 m in oak forest, extending the previously known distribution area around 40 km to the south.
We have not examined this specimen and are just using information on the museum data base.

ACKNOWLEDGEMENTS

We thank Victor Hugo Reynoso, Oscar Flores-Villela and Juan Carlos López Vidal
curators who made possible the revision of organisms, Atilano Contreras for helping improve
the English version, two anonymous reviewers who helped improve the manuscript and also
the English version, and PAI 2006 UAEH for partially funding this investigation. 

LITERATURE CITED

Camarillo Rangel, J. L. 1993. Algunos aspectos biogeográficos de los anfibios y reptiles de la Zona
Xerófila de Hidalgo. Pp.: 415-432. In: M. A.Villavicencio, Y. Marmolejo S., and B. E. Pérez E.
(Eds.), Investigaciones recientes sobre Flora y Fauna de Hidalgo, México, UAEH. México. 

Campbell, J. A., & W. W. Lamar. 1989. The venomous reptiles of Latin America. Cornell
Univ. Press, Ithaca. 

_________. 2004. The venomous reptiles of the Western Hemisphere. Comstock Publishing
Associates, Cornell Univ. Vol. II. Ithaca, London. 

Campos-Rodríguez, J. I. & F. Mendoza-Quijano. Crotalus ravus. Herp. Rev. 35 (3):291.

31

Acta Zool. Mex. (n.s.) 23(3) (2007)



COEDE. 2001. Ordenamiento Ecológico Territorial del Estado de Hidalgo. Pachuca. 
COEDE, SEMARNAT, CIIEMAD-IPN, & UTTT. 2001. Ordenamiento Ecológico

Territorial Región Tula-Tepeji. Pachuca. 
CONANP & SEMARNAT. 2003. Programa de Manejo. Reserva de la Biósfera Barranca

de Metztitlán. México. Pachuca. 
Dowling, H. G. 1975. Yearbook of Herpetology 1974. HISS Publications, New York.
EMBL REPTILE DATABASE (http://www.emblheidelberg.de/~uetz/LivingReptiles.html)

October 3rd, 2002.
Flores-Villela, O. A. 1993. Herpetofauna Mexicana: Lista anotada de las especies de

anfibios y reptiles de México, cambios taxonómicos recientes y nuevas especies. Special
Publication #17. Carnegie Museum of Natural History. Pittsburgh. 

Flores-Villela, O. A., E. Hernández-García & A. Nieto Montes de Oca. 1991. Catálogo de
anfibios y reptiles del Museo de Zoología, Facultad de Ciencias, UNAM. México, D.F.

Flores-Villela, O. A. & P. Gerez. 1994. Biodiversidad y conservación en México:
vertebrados, vegetación y uso del suelo. 2da. CONABIO-UNAM. México D.F.

Gloyd, H. K. 1978. The rattlesnakes. Genera Sistrurus and Crotalus: A study in
zoogeography and evolution. Society for the Study of Amphibians and Reptiles.

Hernández-Pérez, E. 1997. La herpetofauna de Metztitlán, Hidalgo, México: Problemática
e importancia. Tesis Licenciatura. ENEP-I, UNAM. México 

Klauber, L. M. 1956. Rattlesnakes: Their habits, life histories and influence on mankind.
Vols. I & II. Zoological Society of San Diego. University of California Press, San Diego.

Martín del Campo, R. 1935. Notas acerca de la distribución geográfica de los reptiles
ponzoñosos de México. An. Inst. Biol. UNAM 7 (2-3): 271-286. 

_________. 1937. Contribución al conocimiento de los batracios y reptiles del Valle del
Mezquital, Hidalgo. An. Inst. Biol. UNAM 8 (1/2): 259-266.

McCranie, J. R. 1976. Crotalus polystictus. Cat. Amer. Amphib. Rept. 180.
_________. 1991. Crotalus intermedius. Cat. Amer. Amphib. Rept. 519.
_________. 1993. Crotalus durissus. Cat. Amer. Amphib. Rept. 577.
McDiarmid, R. W., J. A. Campbell & T. A. Touré. 1999. Snake species of the world. A

taxonomic and geographic reference. The Herpetologists’ League. Washington.
Mendoza-Quijano, F. 1990. Estudio herpetofaunístico en el transecto Zacualtipán-

Zoquizoquipan-San Juan Meztitlán, Hidalgo. Tesis Licenciatura. ENEP-I, UNAM.
México.

Price, A. H. 1980. Crotalus molossus. Cat. Amer. Amphib. Rept. 242.
_________. 1982. Crotalus scutulatus. Cat. Amer. Amphib. Rept. 291.
Smith, H. M. & R. B. Smith. 1976. Synopsis of the Herpetofauna of Mexico. VOL. III. Source

analysis and index for Mexican reptiles. John Johnson. North Bennington, Vermont. 
Smith, H. M. & E. H. Taylor. 1966. Herpetology of Mexico; Annotated Checklists and Keys

to the Amphibians and Reptiles. Erick Lundberg. Maryland. 
Valencia-Henández, A. A. 2006. Taxonomía y distribución del género Crotalus (Linneo,

1758) en el Estado de Hidalgo. Tesis Licenciatura, UAEH. Pachuca.

Recibido:14 de diciembre de 2006
Aceptado: 20 de abril de 2007

32

Valencia-Hernández et al.: Scutellation and distribution of Crotalus in Hidalgo, Mexico



Appendix 1
Specimens examined. Acronyms for museums and collections are listed in methods. 
All specimens were collected in the Mexican state of Hidalgo.

Crotalus aquilus.- MZFC 00027 Borde Sur de la Sierra de Hidalgo. MZFC 02007 Parque
Nacional El Chico. MZFC 03238 Sierra de Tezontlapan. MZFC 05365 Santuario
Mapethé. MZFC 05404 La Encarnación. IBH 1003 15 km de Velasco. IBH 1812 Mataxi,
cerca de Nopala. CIB 256 Matías Rodríguez cerca de Tulancingo. CIB 423 El Cedral.
ENCB 06248 Las Ventanas. ENCB 11656 0.5 km W Omitlán.

Crotalus atrox.- IBH 0374, 375, 376, 377 Tasquillo. CIB 191 Hualula, Metztitlán.

Crotalus intermedius.- ENCB 09811 Presa Requena, Tepeji del Río.

Crotalus molossus.- CIB 503 Rancho Santa Elena, Huasca. IBH 0744 Tasquillo. IBH 5455
Xochitlán de las Manzanas, 10 km. W Tula. CIB 517 San Pedro Huaquilpan Zapotlán.
ENCB 01577 3 km N Zimapán.

Crotalus ravus.- ENCB 15308 0.8 km N Tepeapulco. ENCB 15309 5 km E Tepeapulco.

Crotalus scutulatus.- CIB 512 Cerro Theñé, Mixquiahuala. 
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