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Four subspecies are currently recognized for the Spectacled Caiman, Caiman crocodilus (Linnaeus 1758): Caiman
crocodilus fuscus (Cope 1868: Perosuchus fuscus), described from a single specimen from the Magdalena River,
Colombia; C. c. chiapasius (Bocourt 1876: Alligator chiapasius), described from the Tonalá Valley, Chiapas, México; C.
c. apaporiensis (Medem 1955) from the upper Apaporis River, Colombia; and, C. c. crocodilus (Linnaeus 1758: Lacerta
crocodilus), named for the species originally described (Smith & Smith 1977; Busack & Pandya 2001). Caiman yacare
was previously considered to be a fifth subspecies (i.e., C. c. yacare), but it is now generally accepted that it is a full
species (King & Burke 1989), and is no longer treated as a subspecies (Velasco & Ayarzagüena 2010). There is some
confusion about the current distributions of C. c. chiapasius and C. c. fuscus, and although some works have attempted to
clarify this situation (Busack & Pandya 2001), the confusion still remains (i.e., Rueda-Almonacid et al. 2007; Velasco &
Ayarzagüena 2010). Here, we present a brief review of the taxonomic status of caiman subspecies, and its implications
for their distributions.
When Bocourt (1876) described C. c. chiapasius he only made comparisons with material ascribed to C. c.
crocodilus and C. c. yacare (now C. yacare), and suggested that C. c. chiapasius be recognized as a different species
(Smith & Smith 1977). Apparently, Bocourt (1876) did not examine the only specimen ascribed to C. c. fuscus that was
deposited in the Academy of Natural Sciences of Philadelphia (ANSP 9720). On the basis of Bocourt’s (1876) superficial
description of C. c. chiapasius, it has therefore been considered as a synonym of C. c. fuscus (Boulenger 1889; Schmidt
1928).
In the mid-twentieth century, Medem (1981) reviewed the paratypes of the two subspecies of Caiman crocodilus,
using additional specimens from Colombia, Ecuador, Venezuela and Panama. He observed differences in cranial shape,
coloration and scalation; suggesting that C. c. chiapasius could occur in Pacific lowlands of Colombia, specifically in the
Chocó region (Medem 1962). Subsequently, Medem (1983) reviewed another specimen from Ecuador, which was
determined to be C. c. chiapasius, and stated that C. c. chiapasius occurred from México, through Central America, in
both versant Pacific and Caribbean Central America, to the Pacific lowlands of Colombia and Ecuador.
More recently, Busack & Pandya (2001) examined the morphological variation in C. crocodilus subspecies across
the complete distributional range, and found insufficient morphological evidence to support the split of C. crocodilus into
subspecies (C. c. apaporiensis was not included in the analysis). However, we suggest that their results could be skewed
by three aspects: (i) first, Busack & Pandya (2001) used scalation characters (scalation, cranial measurements and
coloration) to differentiate the subspecies, but these were do not exhibit in a regular pattern to distinguish among
populations (i.e., Platt et al. 2008; García-Grajales et al. 2009); (ii) second, the low sample size of C. c. fuscus (n= 8);
and, (iii) the original assignation of each specimen to the taxonomic categories (museum collections). The taxonomic
assignation a priori based on distribution source (i.e., using locality data) has problems to correctly assigning specimens
to any subspecies due to the difficulty of determining accurate distributional limits (Venegas-Anaya et al. 2008). Using a
different analyses (covariance, principal component and discriminate function), Busack & Pandya (2001) observed that
the percentage of specimens assigned to each subspecies varied considerably and suggested that some C. crocodilus
subspecies were incorrectly recognized. The lack of morphological variation found in C. crocodilus through its
distributional range does not allow the accurate recognition of subspecies. However, DNA analysis should help us to
recognize subspecies and accurately delimit geographic distributions within C. crocodilus (Busack & Pandya 2001;
Vasconcelos et al. 2006; Rueda-Almonacid et al. 2007).
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Recently, mtDNA analysis was used to evaluate the evolutionary history of C. crocodilus across its distributional
range (Venegas-Anaya et al. 2008). These results confirmed a divergent lineage between Mesoamerican (C. c. chiapasius
and C. c. fuscus) and South American caimans (C. c. crocodilus and C. yacare). Also, these results suggested that C. c.
chiapasius should be considered as a valid subspecies and not a synonym of C. c. fuscus. The estimated divergence time
between C. c. chiapasius and C. c. fuscus was between 2.5 and 2.9 mya, corresponding with the closure of the PacificCaribbean seaway. Based on Venegas-Anaya et al.’s (2008) DNA analysis, C. c. chiapasius ranges from the border-states
of Oaxaca and Chiapas, Mexico, to El Salvador (Fig. 1), while C. c. fuscus is present from Honduran Caribbean and from
Pacific and Caribbean of Nicaragua to the Pacific lowlands of Colombia and Ecuador extending in Venezuela to the
Yaracuy River (Fig. 1). This brief review supported the notion that there had been an error in the interpretation of the
distribution of caiman subspecies, although Medem (1962, 1981, 1983) assigned correctly the specimens from parts of
Central and South America to Caiman crocodilus based on their morphology, was incorrect in assigning them to C.c.
chiapasius, which has remained largely unchanged to date (e.g., Rueda-Almonacid et al. 2007; Velasco & Ayarzagüena
2010).

FIGURE 1. Distribution of Caiman crocodilus subspecies based on mtDNA analysis (see, Venegas-Anaya et al. 2008)
and location of holotype. Caiman crocodilus crocodilus type-locality is unknown (King & Burke 1989), but Medem
(1983) considered it to be the Demerara River, Guyana.
In summary, the mtDNA study of Venegas-Anaya et al. (2008) supported C. crocodilus subspecies taxonomy for C.
c. chiapasius, C. c. crocodilus and C. c. fuscus (the taxonomic status of C. c. apaporiensis is pending), and clarifies the
distributions of each to be clarified (fig. 1). However, an integrative taxonomic approach, using a combination of
molecular and morphology data, would further improve our understanding of distribution and taxonomic status of the
populations of C. crocodilus and its subspecies.

TAXONOMY OF CAIMAN SUBSPECIES

Zootaxa 3015 © 2011 Magnolia Press ·

67

Acknowledgements
We deeply thank Miryam Venegas, Liliana Piedra, Juan Sánchez, María Cristina Ardila, Gerardo Chaves, and Mahmood
Sasa for their constructive discussions on confusion of caiman taxonomy. We thank Gustavo Casas Andreu for
information suggested to improve this manuscript, and Constantino González Salazar for help in preparing the
distribution map. We also express our deep thanks to Salvador Carranza and anonymous reviewers for constructive
comments and suggestions to improve this paper. AHE-G and JAV are graduate students at the Posgrado en Ciencias
Biomédicas and Posgrado en Ciencias Biológicas respectively, and receive a graduate scholarship from the Consejo
Nacional de Ciencia y Tecnología.

References
Bocourt, M.F. (1876) Note sur quelques reptiles de l’isthme de Tehuantepec (Mexique) donnés par M. Sumichrast au
Muséum. Journal de Zoologie, Paris, 5, 386–411.
Boulenger, G.A. (1889) Catalogue of the Chelonians, Rhynchocephalians, and Crocodiles in the British Museum
(Natural History). London: Printed by order the Trustees, 8, 298 pp.
Busack, S.D. & Pandya, S. (2001) Geographic variation in Caiman crocodilus and Caiman yacare (Crocodylia,
Alligatoridae): systematics and legal implications. Herpetologica, 57, 294–312.
Cope, E.D. (1868) On the crocodilian genus Perosuchus. Proceedings of the Academy of Natural Sciences of
Philadelphia, 1, 203 pp.
García-Grajales, J., Buenrostro-Silva, A. & Téllez-Rodríguez, P.R. (2009) Variación del patrón de escutelación nucal del
cocodrilo americano (Crocodylus acutus, Cuvier 1807) en el estero La Ventanilla, Oaxaca, México. Acta Zoológica
Mexicana (n.s.), 25, 375–382.
King, F.W. & Burke, R.L. (1989) Crocodylian, Tuatara and Turtle species of the world. A taxonomic and geographic
reference. Association of Systematic Collections, Washington, D.C., U.S.A.
Medem, F. (1955) A new subspecies of Caiman sclerops. Fieldiana (Zoology), 37, 339–343.
Medem, F. (1962) Distribución geográfica y ecología de los Crocodylia y Testudinata en el Departamento del Chocó.
Revista de la Academia Colombiana de Ciencias Exactas, Físicas y Naturales, 11(44), 279–304.
Medem, F. (1981) Los Crocodylia de Sur America, Vol. I. Los Crocodylia de Colombia. Editorial Carrera. Bogotá,
Colombia.
Medem, F. (1983) Los Crocodylia de Colombia. Vol. II. Venezuela-Trinidad-Tobago-Guyana-SurinameGuayanaFrancesa-Ecuador-Perú-Bolivia-Brasil-Paraguay-Argentina-Uruguay. Editorial Carrera. Bogotá,
Colombia.
Platt, S.G., Rainwater, T.R., Thorbjarnarson, J.B. & McMurry S.T. (2008) Scalation of Morelet’s crocodile (Crocodylus
moreletii) from northern Belize. Herpetological Review, 39, 293–296.
Rueda-Almonacid, J.V., Carr, L., Mittermeier, R.A., Rodríguez-Mahecha, J.V., Mast, R.B., Vogt, R.C., Rhodin, G.J., de la
Ossa-Velásquez, J., Rueda, J.N. & Mittermeier, C.G. (2007) Las tortugas y los cocodrilianos de los países andinos
del Trópico. Serie de guías tropicales de campo Nº 6. Conservación Internacional. Editorial Panamericana, Formas e
Impresos. Bogotá, Colombia.
Schmidt, K.P. (1928) Notes on South American caimans. Field Museum of Natural History, Publication 252, Zoological
Series, 7, 205–231.
Smith, H.M. & Smith, R.B. (1977) Synopsis of the Herpetofauna of México. Vol. V. Guide to Mexican Amphisbaenians
and Crocodilians. Bibliographic Addendum II. John Johnson, North Bennington, Vt. 187 pp.
Vasconcelos, W.R., Hrbek, T.II., Da Silveira, R., de Thoisy, B., Marioni, B. & Farias, I.P. (2006) Population genetic
analysis of Caiman crocodilus (Linnaeus, 1758) from South America. Genetic & Molecular Biology, 29, 220–220.
Velasco, A. & Ayarzagüena, J. (2010) Spectacled Caiman Caiman crocodilus. In: Manolis, S.C. & Stevenson, C. (Eds),
Crocodiles. Status Survey and Conservation Action Plan. Third Edition, Crocodile Specialist Group, Darwin,
Australia, pp. 10–15.
Venegas-Anaya, M., Crawford, A.J., Escobedo Galván, A.H., Sanjur, O., Densmore III, L.D. & Bermingham, E. (2008)
Mitochondrial DNA phylogeography of Caiman crocodilus in Mesoamerica and South America. Journal of
Experimental Zoology, 309A, 614–627.

68

· Zootaxa 3015 © 2011 Magnolia Press

ESCOBEDO-GALVÁN ET AL.

