ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/332246920

On the Taxonomy of Snakes in the Genus Leptodeira, with an Emphasis on Costa
Rican Species

Article - April 2019

CITATIONS READS
5 1,394
1 author:

P Cesar Barrio-Amoros
Doc Frog Expeditions.
169 PUBLICATIONS 1,772 CITATIONS

SEE PROFILE

Some of the authors of this publication are also working on these related projects:

ot Natural history of amphibians and reptiles from Costa Rica View project

roect  Andlisis del material herpetolégico venezolano de Roberto Donoso Barros View project

All content following this page was uploaded by Cesar Barrio-Amoros on 06 April 2019.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/332246920_On_the_Taxonomy_of_Snakes_in_the_Genus_Leptodeira_with_an_Emphasis_on_Costa_Rican_Species?enrichId=rgreq-bca1fc46929b514224041296f1ba3bcf-XXX&enrichSource=Y292ZXJQYWdlOzMzMjI0NjkyMDtBUzo3NDQ3NDY1MTk2Mjk4MjVAMTU1NDU3MjgxNTY5Ng%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/332246920_On_the_Taxonomy_of_Snakes_in_the_Genus_Leptodeira_with_an_Emphasis_on_Costa_Rican_Species?enrichId=rgreq-bca1fc46929b514224041296f1ba3bcf-XXX&enrichSource=Y292ZXJQYWdlOzMzMjI0NjkyMDtBUzo3NDQ3NDY1MTk2Mjk4MjVAMTU1NDU3MjgxNTY5Ng%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Natural-history-of-amphibians-and-reptiles-from-Costa-Rica?enrichId=rgreq-bca1fc46929b514224041296f1ba3bcf-XXX&enrichSource=Y292ZXJQYWdlOzMzMjI0NjkyMDtBUzo3NDQ3NDY1MTk2Mjk4MjVAMTU1NDU3MjgxNTY5Ng%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Analisis-del-material-herpetologico-venezolano-de-Roberto-Donoso-Barros?enrichId=rgreq-bca1fc46929b514224041296f1ba3bcf-XXX&enrichSource=Y292ZXJQYWdlOzMzMjI0NjkyMDtBUzo3NDQ3NDY1MTk2Mjk4MjVAMTU1NDU3MjgxNTY5Ng%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-bca1fc46929b514224041296f1ba3bcf-XXX&enrichSource=Y292ZXJQYWdlOzMzMjI0NjkyMDtBUzo3NDQ3NDY1MTk2Mjk4MjVAMTU1NDU3MjgxNTY5Ng%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Cesar_Barrio-Amoros?enrichId=rgreq-bca1fc46929b514224041296f1ba3bcf-XXX&enrichSource=Y292ZXJQYWdlOzMzMjI0NjkyMDtBUzo3NDQ3NDY1MTk2Mjk4MjVAMTU1NDU3MjgxNTY5Ng%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Cesar_Barrio-Amoros?enrichId=rgreq-bca1fc46929b514224041296f1ba3bcf-XXX&enrichSource=Y292ZXJQYWdlOzMzMjI0NjkyMDtBUzo3NDQ3NDY1MTk2Mjk4MjVAMTU1NDU3MjgxNTY5Ng%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Cesar_Barrio-Amoros?enrichId=rgreq-bca1fc46929b514224041296f1ba3bcf-XXX&enrichSource=Y292ZXJQYWdlOzMzMjI0NjkyMDtBUzo3NDQ3NDY1MTk2Mjk4MjVAMTU1NDU3MjgxNTY5Ng%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Cesar_Barrio-Amoros?enrichId=rgreq-bca1fc46929b514224041296f1ba3bcf-XXX&enrichSource=Y292ZXJQYWdlOzMzMjI0NjkyMDtBUzo3NDQ3NDY1MTk2Mjk4MjVAMTU1NDU3MjgxNTY5Ng%3D%3D&el=1_x_10&_esc=publicationCoverPdf

WWW.IRCF.ORG/REPTILESANDAMPHIBIANSJOURNAL

IRCF REPTILES & AMPHIBIANS e 26(1):1-15 ¢ APR 2019

=i

[FD 8 ANPY

CONSERVATION AND NATURAL HISTORY

DI

Abstract.—Considerable confusion surrounds the taxonomy of snakes in the genus Leprodeira, which contains 12
currently recognized species. Herein I review the genus and recognize 15 species based on previously published mor-
phological and genetic data. Easily recognized traits can be used to identify Costa Rican species of Leprodeira, and
taxonomic insights into all species in the L. annulata—septentrionalis complex are discussed. Photographs of all currently

recognized species and subspecies are included.

\ x Jhile attempting to understand the taxonomy of cat-
eyed snakes (genus Leprodeira) in Costa Rica, I was

overwhelmed by confusing information from old and new
data. Also, when encountering species of Leptodeira in sev-
eral Latin American countries, my colleagues were frequently
unable to identify them, often using names that were obso-
lete. While important morphological (Duellman 1958) and
genetic (Mulcahy 2007; Daza et al. 2009) data are available,
these have led to few taxonomic conclusions and the identifi-
cation of many species remains unclear.

Leprodeira Fitzinger 1843 is a largely Nearctic and
Neotropical genus that (as of February 2019) contained 12
currently recognized species (Uetz et al. 2018): L. annulata

Leptodeira is derived from the Greek lepzds (= narrow) and deiré (= neck)
in reference to the obviously slender neck, which is most obvious when
these snakes compress and widen the head during defensive displays. This
snake is L. ornata from Bartola, Rio San Juan, Nicaragua. Photograph by
Milton Salazar.

Copyright © 2019. César L. Barrio-Amords. All rights reserved.

(Linnaeus 1758), L. bakeri Ruthven 1836, L. frenata (Cope
1886), L. maculata (Hallowell 1861), L. nigrofasciata Giinther
1868, L. polysticta (Giinther 1895), L. punctata (Peters 1866),
L. rhombifera Ginther 1872, L. rubricata (Cope 1863), L.
septentrionalis (Kennicott 1859), L. splendida Giinther 1895,
and L. uribei (Bautista and Smith 1992).

Based on hemipenial morphology, dentition, meristics,
pattern, and geographic distribution, Duellman (1958) rec-
ognized four groups in the genus, which have been widely
accepted. However, more recent genetic approaches (Mulcahy
2007; Daza et al. 2009; Mulcahy et al. 2011) revealed a com-
pletely different panorama, in which Duellman’s L. annu-
lata, L. maculata, and L. septentrionalis groups were paraphy-
letic and did not represent natural (monophyletic) entities.
Nevertheless, pending a wide-ranging study of the genus, no
important taxonomic changes were made, leaving the genus
in chaos.

The Costa Rican Situation
In Costa Rica, currently available information is misleading.
Two species (L. nigrofasciata and L. rubricata) are strikingly
differentiable. Two other taxa appear have been listed recently
under several names (Leptodeira annulata, L. rhombifera, L.
septentrionalis, and L. polysticta). 1 herein present the correct
names that should be applied to Costa Rican snakes in the
genus Leprodeira. 1 am fully aware of the complex taxonomic
status of many species (and subspecies) and clearly recognize
that a comprehensive morphological and genetic revision of
the genus remains necessary. However, the seminal work by
Duellman (1958), still the principal morphological refer-
ence followed by many authors, combined with molecular
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data presented by Mulcahy (2007), Daza et al. (2009), and
Mulcahy et al. (2011) provide abundant insights but remain
open to further taxonomic action.

Savage (2002) and Soldrzano (2004) established the
identity and distribution of Costa Rican species of Leprodeira
as follows: L. nigrofasciata occurs in the northwestern part
of the country (and north into southern México); L. rubri-
cata occupies the central and southern Pacific versant (barely
reaching adjacent Panama); L. annulata is widely distributed
from the northwest to the south, albeit rarer there, and also
enters the Caribbean versant, where few records exist; and L.
septentrionalis has the most extensive range, which includes
both Caribbean and Pacific versants, but the species is less
abundant in the northwest.

Attempting to determine how Costa Rican species dif-
fer remains a difficult undertaking, despite recent works
by Savage (2002), Kéhler (2003), and Solérzano (2004).
Leptodeira nigrofasciata is the most distinctive species, readily
distinguished by its characteristic pattern of alternating light
and dark bands (not spots or blotches). Similarly, L. rubricata
is easily recognizable by its coloration (the only reddish species
with 57-67 dark bands/blotches). However, distinguishing .
rhombifera and L. ornata (until recently considered L. annu-
lata and L. septentrionalis, respectively) is more challenging.
Both (especially L. ornata) are exceedingly variable. Savage
(2002) provided a key in which the most striking differences
between the two species is a dorsal pattern, with that of the
former having blotches usually outlined by lighter color and
151-181 ventrals, whereas the latter has dark dorsal blotches
without light outlines and 186-211 ventrals. Kohler (2003)
and Solérzano (2004) distinguished the two species using the
number of ventrals (<185 in the former and >185 in the lat-
ter) plus other details too variable and confusing to be con-
sidered. However, counting ventrals is not always a possibility
(e.g., when trying to identify a snake in nature or by means of
a photograph) and the variation in patterns is so great that the
light outlines of dorsal spots are not always evident in L. rhom-
bifera, especially in areas where the two species are sympatric).
Geographically, L. rhombifera occurs mainly on the Pacific
side and particularly in the northwest, where it is associated
with the dry forests of Alajuela, Guanacaste, and Puntarenas
Provinces. I recently reviewed specimens of L. rhombifera at
the Universidad de Costa Rica from both the Caribbean and
southern Pacific sides, where this species primarily inhabits
open and disturbed areas, whereas L. ornata always occurs in
the rainforest. Leptodeira septentrionalis (herein as L. ornata)
ranges along both Caribbean and Pacific versants at elevations
to at least 1,800 m but is absent from the northwest where
L. rhombifera is dominant. Kevin Venegas and I found an
easy way to distinguish these species (in addition to the other
characters mentioned). The postocular stripe is distinct in L.
rhombifera and ill-defined in L. ornata; the iris of L. rhom-
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Fig. 1. Scales around eye of Leptodeira rhombifera (top) and L. ornata
(bottom), showing the different meristic disposition. The most notable
characters are the relative size of the eyes (always larger in L. ornata) and
the shape of the postocular scale, square in L. rhombifera and elongate and
quadrangular in L. ornata. Photographs by Kevin Venegas.

bifera is brown to grayish versus tan to bright orange in L.
ornata (see the illustrations of L. ornata and L. rhombifera in
the species accounts that follow), the size of the eye is always
larger in L. ornata than in L. rhombiféra; and the postocular
scale is quadrangular and small in L. rhombifera, whereas it is
rectangular but elongated in L. ornara (Fig. 1).

Extant Species of Leptodeira

The following accounts are for species of Leprodeira in the L.
annulata—septentrionalis complex based on the morphologi-
cal work of Duellman (1958), Savage (2002), and Solérzano
(2004), and the genetic phylogenies of Mulcahy (2007),
Daza et al. (2009), and Reyes-Velasco and Mulcahy (2010).
Additionally, I provide accounts on the remaining species of
Leptodeira in other taxonomic groups without entering the
debate on the use of subspecies. In total, I recognize 15 spe-
cies of Leptodeira as currently valid. A phylogenetic tree (Fig.
2), based primarily on the published work by Daza et al.
(2009), shows the relationships among currently recognized
species. Distributions by country are listed in Table 1, and
Table 2 shows the number of species by country.

The Leptodeira annulata—septentrionalis Complex
Leptodeira septentrionalis (Kennicott 1859)

This species was described as Dipsas septentrionalis by
Kennicott (1859), who designed three syntypes from
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Table 1. Distribution by countries for species of Leptodeira.

Species Distribution per countries

L. annulata Pan-Amazonian: Colombia, Venezuela, Brazil, Bolivia, Peru, Ecuador, Guyana, Suriname French Guiana,
Paraguay, Argentina

L. ashmeadi Northern South-American: Colombia, Venezuela, Trinidad and Tobago, Brazil

L. bakeri Aruba, Venezuela (probably northern Colombia)

L. frenata Mexico and Guatemala

L. larcorum Peru and Ecuador, west of the Andes

L. maculata Mexico

L. nigrofasciata

Mexico, Guatemala, Honduras, El Salvador, Nicaragua, Costa Rica

L. ornata

Panama, Costa Rica, Nicaragua, Honduras, Colombia, Ecuador; probably northwestern Venezuela

L. polysticta

Mexico, Guatemala, Honduras, Nicaragua.

L. punctata Mexico
L. rhombifera Mexico, Guatemala, El Salvador, Honduras, Costa Rica, Panama
L. rubricata Costa Rica, adjacent Panama

L. septentrionalis

Mexico, United States of America

L. splendida

Mexico

L. uribei

Mexico

Table 2. Number of species in the genus Leprodeira by country.

Countries Species

United States L. septentrionalis (1)

Mexico L. frenata, L. maculata, L. nigrofasciata, L. polysticta, L. punctata, L. rhombifera, L. septentrionalis, L. splendida,
L. uribei (9)

Guatemala L. frenata, L. nigrofasciata, L. polysticta, L. rhombifera (4)

Honduras L. rhombifera, L. polysticta, L. nigrofasciata (3)

El Salvador L. rhombifera, L. nigrofasciata (2)

Nicaragua L. nigrofasciata, L. rhombifera, L. polysticta (3)

Costa Rica L. nigrofasciata, L. ornata, L. rhombifera, L. rubricata (4)

Panama L. ornata, L. rhombifera (2)

Colombia L. annulata, L. ashmeadi, L. ornata (3)

Ecuador L. annulata, L. larcorum, L. ornata (3)

Peru L. annulata, L. larcorum (2)

Bolivia L. annulata (1)

Brazil L. annulata, L. ashmeadsi (2)

French Guiana L. annulata (1)

Suriname L. annulata (1)

Guyana L. annulata (1)

Venezuela L. annulata, L. ashmeadi, L. bakeri (3)

Argentina L. annulata (1)

Paraguay L. annulata (1)
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Imantodes inornatus
— Imantodes spp. (other species of Imantodes)

Leptodeira nigrofasciata (two distinct branches exist)
a1 N Leptodeira frenata
| = Leptodeira uribei
100 .
Leptodeira punctata

{two branches represent L. s.
splendida and L. s. bressoni)

Leptodeira splendida
Leptodeira polysticta
100 Leptodeira maculata
100 = eptodeira rubricata
95
Leptodeira rhombifera
89— eptodeira omata (northern clade)
98

0.05 _
Leptodeira annulata
100 —Leptodeira bakeri
100
L Leptodeira ashmeadii
100
Lepfodeira ornata {southern clade)

Fig. 2. Phylogenetic tree of Leptodeira based largely on Daza et al. (2009)
and Reyes-Velasco and Mulcahy (2010).

Tamaulipas, Mexico, and one from Brownsville, Texas. Smith
and Taylor (1950) restricted the type locality to Brownsville,
using USNM 131739 as the lectotype.

Duellman (1958) considered the species polytypic, with
four subspecies distributed from Texas through Mexico and

Fig. 3. Leprodeira septentrionalis from Tampico, Tamaulipas, Mexico.
Photograph by Louis Porras.

Fig. 5. Leptodeira polysticta from Chetumal, Quintana Roo, Mexico.
Photograph by Pedro Nahuat.
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Central America south to Peru along the western South
American coast. The four subspecies recognized were L. s.
septentrionalis (nominal form), L. s. polysticta Giinther 1895
(type locality: Belize [= British Honduras]); L. s. ornata
Bocourt 1875 (type locality: Isthmus of Darien, Panama);
and L. s. larcorum Schmidt and Walker 1943 (type locality:
Chiclin, Libertad, Peru).

In the phylogeny of Daza et al. (2009), snakes with the
names polysticta and ornata are in different branches of the
L. annulata—septentrionalis clade, rendering L. septentrionalis
paraphyletic and necessitating the elevation of all valid names
to species level to ensure monophyly. Unfortunately, L. sep-
tentrionalis (sensu stricto) and L. s. larcorum were not geneti-
cally tested. Leprodeira polysticta was considered a full spe-
cies by Campbell (1998) and Uetz et al. (2018), but neither
elevated the other two subspecies. Providentially, the pattern
of L. septentrionalis is one of the most distinctive and should
never be confused with any other Leprodeira. The ground
color is tan to reddish tan with black wide and solid blotches
or bands sometimes fused dorsally (Figs. 3 & 4).

Leprodeira septentrionalis (sensu stricto) is restricted to the
Rio Grande embayment in southern Texas and northern
Mexico (Pacific lowlands south to the Rio Panuco and from

o B e

Fig. 4. Leprodeira septentrionalis from Willacy County, Texas, USA.
Photograph by Clint Guadiana.

Fig. 6. Leptodeira polysticta from Punta Laguna, Quintana Roo, Mexico.
Photograph by Pedro Nahuat.
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Tamaulipas south to Hidalgo). The state of Guerrero is not
in the distribution of the species; consequently, “L. septentrio-
nalis” in Mulcahy (2007) and Mulcahy et al. (2011) should
be probably relegated to L. polysticta.

“\ 5
g N,

Fig. 7. Leptodeira polysticta from Pico Bonito, Honduras. Photograph by
Josué Ramos Galdamez.

Fig. 8. Leptodeira polysticta from Nayarit, Mexico. Photograph by Pedro
Nahuat.
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Leptodeira polysticta (Giinther 1895)

Originally described from Belize, this taxon has been recog-
nized as a distinct species by Campbell (1998) and Uetz et
al. (2018) but is still confused with L. septentrionalis (sensu
laro). 1 examined living snakes and preserved specimens from
Chetumal (Quintana Roo, Mexico) and observed striking
differences in pattern that clearly distinguish them from the
Costa Rican individuals (referred to L. ornata). For example,
the Mexican snakes had much less reduced pattern (Figs. 5 &
6). Leptodeira polysticta is distributed from southern Veracruz,
the entire Yucatan Peninsula, Chiapas, and southern Oaxaca
of Mexico south into Honduras (Fig. 7), El Salvador, and
Nicaragua. Because the holotype of L. polysticta is from Belize
(quite close to Chetumal), another clade of “L. polysticta”
(Figs. 8 & 9), probably deserving species status (see Daza et
al. 2009), is distributed along the Pacific versant of Mexico,
from Nayarit south to Guatemala and El Salvador. Leprodeira
polysticta is not known from Costa Rica, although it could be
present in some northern areas of the country.

Fig. 9. Leptodeira polysticta. from Santa Cruz de Miramar, Nayarit,
Mexico. Photograph by Ivdn Ahumada Carrillo.

Fig. 10. Leptodeira ornata from the Isthmus of Darién, Panama.
Photograph by Orlando Garcés.

Fig. 11. Leptodeira ornata from the Peninsula de Osa, Puntarenas, Costa
Rica. Photograph by César L. Barrio-Amords.



BARRIO-AMOROS

Fig. 12. Leptodeira ornata from the Esquinas Lodge, Golfito, Puntarenas,
Costa Rica. Photograph by César L. Barrio-Amords.

Fig. 14. Leptodeira ornata from Bartola, Rio San Juan, Nicaragua.
Photograph by Milton Salazar.

Leptodeira ornata Bocourt 1884 nov. comb.

Described originally from the Isthmus of Darién in Panama,
this name refers to what was previously called “L. septentrio-
nalis” in Costa Rica and Panama (and probably northwest-
ern Colombia). So, all “L. septentrionalis” in Savage (2002),
Kohler (2003), and Solorzano (2004) should now be referred
to L. ornara. This species ranges from the type locality (Fig.
10) westward through Panama to Costa Rica along both
versants (Figs. 11, 12, 13); where the range extends into
Colombia is not clear. On the Caribbean versant, it extends
into the Nicaraguan lowlands (Fig. 14) and reaches eastern
Honduras (Fig. 15). On the Pacific versant, it ranges from
Panama west and north to the Rio T4rcoles (a natural bar-
rier that separates humid rainforest to the southeast from the
dry forest to the northwest). In that area, two other species
of Leptodeira (L. nigrofasciata and L. rhombifera) occupy the
niche usually associated with L. ornata.

Leptodeira ornata, as currently recognized, is not mono-
phyletic and comprises two clades that are not closely related
but are phenotypically very similar (e.g., see an individual
from Colombia’s Magdalena River Valley (Fig. 16). The
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Fig. 13. Leptodeira ornata from Rara Avis, Heredia, Costa Rica.
Photograph by Twan Leenders.

Fig. 15. Leptodeira ornata from Rio Pldtano, Honduras. Photograph by
Josué Ramos.

Galerfa Bioweb Ecuador (https://bioweb.bio/galeria/Fotos/
Leptodeira%?20septentrionalis/Registros%20fotogréficos)

also illustrates examples from central and northwestern
Ecuador that are very similar to snakes of the northern clade
of L. ornata. Although L. ornata (sensu stricro) from Costa

Fig. 16. Leptodeira ornata from the Valle Medio del Rio Magdalena,
Colombia. Photograph by Elson Meneses Pelayo.
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Rica and Panama is genetically closer to L. annulata from
Amazonia, the southern clade from the Pacific versant of
Colombia, the Magdalena and Cauca Valleys, and northern
Ecuador are closer to L. ashmeadi and L. bakeri from northern
South America. This means that southern “L. ornata” is a spe-
cies awaiting formal description. No clear geographic barrier
separates the two clades of L. ornata.

Leptodeira larcorum Schmidt and Walker 1943 nov. comb.
This taxon was initially described from a semi-arid region
near Chiclin in northwestern Peru, a very different habitat
than the humid rainforest typical of L. ornata (sensu stricto)
and the undescribed species of the southern clade of L. ornata.

Mulcahy (2007) and Daza et al. (2009) did not include
L. larcorum in their studies; consequently, whether the name
represents a valid taxon has not been confirmed by genetic
analyses. However, this name could be applied to a form of
Leptodeira of currently unknown affinities from northwest-
ern Peru and southwestern Ecuador. I have no doubt that L.

Fig. 17. Leptodeira larcorum from Bramaderos, Loja, Ecuador. Photograph
by Sebastidn Valverde.

Fig. 19. Leptodeira annulata from Tocantins, Brazil. Photograph by Fabio
Maffei.
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larcorum deserves specific status, as it inhabits a completely
different habitat that is separated from that occupied by the
southern L. ornata clade by an extremely arid environment.
The pattern also is distinctive (Figs. 17 & 18).

Schmidt and Walker (1943), Duellman (1958), and
Koch et al. (2018) assigned Leptodeira from the valley of the
Marafion River, which is part of the Amazon Basin, to L. “s.”
larcorum. Biogeography alone suggests that this identification
demands more attention since species in Amazonia do not

generally range into areas west of the Andes.

Leptodeira annulata (Linnacus 1758)

Clarifying the “L. septentrionalis” situation makes it easier to
understand the remaining taxa. Duellman (1958) recognized
five subspecies of L. annulata (L. a. annulata, L. a. cussiliris,
L. a. rhombifera, L. a. ashmeadi, and L. a. pulchriceps), three of
which have been elevated to species status. Duellman (1958)
restricted the type locality of the nominal form, originally
described from “America,” to the lower Rio Amazon, Par4,

Fig 20. Leptodeira annulata from Acre, Brazil. Photograph by Saymon
Albuquerque.
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Brazil. Its range is basically pan-Amazonian as it is distrib-
uted throughout the Amazon Basin of Brazil (Figs. 19, 20,
21, 22), Ecuador (Figs. 23 & 24), Colombia, Peru, southern
Venezuela, and the Guianas as well as the Mata Atlantica of
Brazil (Fig. 25). The striking diversity in patterns across the
range of this taxon almost certainly reflects genetic diversity; if
so, this name represents a species complex. Particularly nota-

Fig 21. Leprodeira annulata from Brasilia, Federal District, Brazil.
Photograph by Marco Antonio de Freitas.

¥ AR

Fig 23. Leptodeira annulata from Zamora, Ecuador. Photograph by
Sebastidn Valverde.

Fig 25. Leptodeira annulata from Bahia, Brazil. Photograph by Omar
Machado.
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ble are the melanistic snakes from the Upper Amazon, one in
the state of Acre, Brazil (Fig. 20) and the other in Zamora,
Ecuador (Fig, 24).

The type locality of L. a. pulchriceps is Bodoquena, Mato
Grosso, Brazil. This taxon (Fig. 26) has not been tested genet-
ically and might or might not be valid. However, due to the
lack of evidence to the contrary and the considerable variation

Fig 22. Leptodeira annulata from Centro Novo do Maranhao, Maranhao,
Brazil. Photograph by Marco Antonio de Freitas.

Fig 24. Leptodeira annulata from Yasuni, Ecuador. Photograph by David
Salazar.

Fig 26. Leptodeira annulata from Bajo Chaco, Paraguay (previously
referred to L. a. pulchriceps). Photograph by Danilo Krause.
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Fig 27. Leptodeira bakeri from Aruba. Photograph by Ton Dubislav.
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Fig 28. Leptodeira bakeri from the Jardin Botdnico de Maracaibo, Zulia,
Venezuela. Photograph by Luis Alejandro Rodriguez.

Fig 29. Leptodeira ashmeadi from Barquisimeto, Lara, Venezuela.
Photograph by César L. Barrio-Amordés.

of L. annulata (e.g., Duellman 1958; Schrocchi 1980), L. a.
pulchriceps probably is a junior synonym of L. annulaza.

Leptodeira bakeri Ruthven 1836

This species was described by Ruthven (1936) from Aruba
(Fig. 27), formerly part of the Dutch Antilles, and was
considered endemic to the island until Mijares-Urritia
et al. (1995) reported it from Falcén State, Venezuela. In
Venezuela (Natera-Mumaw et al. 2015), this species currently
is known from the states of Falcén, Trujillo, and Zulia (Fig.
28). Described as a distinct species, it has consistently been
regarded as such.

Leptodeira ashmeadi (Hallowell 1845) nov. comb.

This taxon was described originally from “the Republic of
Colombia, within two hundred miles of Caracas” (now in
Venezuela). All of the species mentioned by Hallowell (1845)
are from the northern Cordillera de la Costa, but habitats
within 200 miles (322 km) of Caracas include dry to very dry
conditions that could be inhabited by L. ashmeadi but not

Fig 30. Leptodeira ashmeadi from Perijd, Ciénaga, Zulia, Venezuela.
Photograph by Fernando Rojas-Runjaic.

by other snakes listed by Hallowell (1945). Duellman (1958)
restricted the type locality to the vicinity of Caracas.

The northern South American forms of Leptodeira (from
Venezuela, northern Colombia, Trinidad, and northern
Brazil) differ from typical L. annulata somewhat in pattern
(Natera-Mumaw et al. 2015) but also genetically. Daza et
al. (2009) separated L. annulata from L. ashmeadi, which is
nested with L. bakeri, which in turn is nested with L. ornata
(southern clade), collectively forming a northern South
American clade. The variation in pattern and shape seen in
northern Venezuelan snakes (Figs. 29, 30, 31, 32) indicates
that further morphological and genetic studies need to be
pursued. Pérez-Santos (1999) considered the possibility that
L. ashmeadi and L. rhombifera intergrade in Panamd, but this
should be corroborated.

Leptodeira rubricata (Cope 1863)

This species, originally described from Boca Mala (Puntarenas)
in Costa Rica, has one of the most strikingly different patterns
(Fig. 33) of any Central American Leptodeira. Its coloration is
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Fig 31. Leptodeira ashmeadsi from Rio Perijd, Zulia, Venezuela. Photograph
by Fernando Rojas-Runjaic.

quite distinct from that of sympatric L. ornata and L. rhom-
bifera. Nevertheless, Duellman (1958) synonymized it with L.
annulata (currently L. rhombifera) and Savage (2002) resur-
rected it correctly but without much explanation. Daza et al.
(2009) demonstrated that L. rubricata was nested basally with
L. rhombifera, which could be argued to support synonymy.

= T
Fig 33. Leptodeira rubricata from Uvita, Puntarenas, Costa Rica.

Photograph by César L. Barrio-Amords.

S

Fig 34. Leptodeira rhombifera from El Salvador. Photograph by Twan

Leenders.
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Fig 32. Leptodeira ashmeadi from Cerro Copey, Isla Margarita, Nueva
Esparta, Venezuela. Photograph by Gilson Rivas.

However, genetic distance is not the only criterion for spe-
cies diagnosis; I therefore consider (as did Savage 2002 and
Solérzano 2004) that this species is valid due to its distinctive
morphology, coloration, and adaptation to a unique habitat
(mangroves).

Leptodeira rbombifera Giinther 1872

This taxon was originally described from the Rio Chisoy
near Cubulco, Guatemala, and this name should be applied
to the former L. annulata of Costa Rica, as well as Panama,
Nicaragua, El Salvador (Fig. 34), Honduras (Fig. 35),
Guatemala, and southern Mexico. In Costa Rica, the distribu-
tion is essentially restricted to the dry forests of the northwest-
ern part of the country (Figs. 36 & 37). However, confusion
remains regarding the southern Pacific and the Caribbean
versants, where L. ornata is prevalent. A few reports document
“L. annulata” from the entire southwestern region, the entire
Caribbean versant, and Panama, where it has been found at
least as far east as Chepo, Panama Province (Fig. 38). The
distribution in Panama is not well defined (Kshler 2003).
During a period of seven years, I saw hundreds of L. ornata

iy . R

Fig 35. Leptodeira rhombifera from Jicatuyo, Los Llanitos, Santa Bdrbara,
Honduras. Photograph by Mario Espinal.
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Fig 36. Leptodeira rhombifera from Parque Nacional Santa Rosa,
Guanacaste, Costa Rica. Photograph by Juan Abarca.

Fig 38. Leptodeira rhombiféra from Chepo, Panama, Panama. Photograph
by Twan Leenders.

N Dho —
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in San Josecito de Uvita (rainforest at 300 m asl), Puntarenas,
Costa Rica, and I recently saw different photographs of at
least five individuals, one from the beach at Matapalo,
Puntarenas, three from Uvita (Fig. 39), and another from La
Mona, Golfito. Leptodeira rhombifera is sister to L. maculata
(including L. a. cussiliris) and has L. rubricata nested basally;
the whole clade is nested with L. polysticta (Daza et al. 2009),
from which it differs substantially in pattern and shape.

Leptodeira maculata (Hallowell 1861)

Originally described in error as being from Tahiti, Duellman
(1958, 1966) accurately restricted the type locality to
Manzanillo, Colima, Mexico. The type locality of L. annu-
lata cussiliris is Rancho Poso Rio, 6 km south of Tehuantepec,
Oaxaca, Mexico (Duellman 1958). This taxon appears to be
in the same clade as L. maculata, of which the latter is a senior
synonym (contrary to Daza et al. 2009, who synonymized L.
maculata with L. annulata cussiliris). Duellman (1958) had
recognized the overall similarity of these two taxa, except for

11

Fig 37. Leptodeira rhombifera from Barreal de Heredia, Heredia, Costa
Rica. Photograph by Juan Abarca.

Fig 39. Leptodeira rhombifera from Uvita de Osa, Puntarenas, Costa Rica.
Photograph by César L. Barrio-Amords.

a gradient in the number of blotches. In the Pacific versant,
L. maculata is known to occur in the lowlands and adja-
cent slopes of the Sierra Madre Occidental from southern
Sinaloa to the Rio Balsas, inland through the Balsas Basin
in Michoacdn and Guerrero to elevations of 2,000 m asl;
on the Gulf of Mexico/Caribbean versant, the species ranges
from southern Tamaulipas to the Isthmus of Tehuantepec
and westward to the coasts of Chiapas and Oaxaca (Figs. 40
& 41).

Other Species of Leptodeira

The remaining species of Leptodeira are not part of the L.
annulata-septentrionalis complex (Fig. 3 of Daza et al. 2009).
Mexico seems the likely center of speciation for the genus,
based on the greatest number of species (Table 2) and pres-
ence of the most basal taxa (Duellman 1958; Daza et al.
2009; Heimes 2016). Descriptions and distribution maps of
Mexican species are in Heimes (2016).
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Leptodeira nigrofasciata Giinther 1868 phylogeny of dipsadines shows L. nigrofasciata nested with
The most basal form in the genus is L. nigrofasciata (type local-  Imantodes inornatus and basal to Imantodes and Leptodeira.
ity: Nicaragua; Figs. 42 & 43); it is the sister taxon to all other ~ The phylogenetic tree in Pyron’s et al. (2013) shows a similar
species of Leptodeira. Mulcahy’s (2007) maximum parsimony  arrangement. However, Mulcahy (2007) did suggest that his

Fig. 40. Leptodeira maculata from Nayarit, Mexico. Photograph by Jests Fig. 41. Leptodeira maculata from Nayarit, Mexico. Photograph by Jests
Loc Barragdn. Loc Barragdn.
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Fig. 42. Leptodeira nigrofasciata from Parque Nacional Santa Rosa, Fig. 43. Leptodeira nigrofasciata from Zacapa, Guatemala. Photograph by
Guanacaste, Costa Rica. Photograph by César L. Barrio-Amorés. César L. Barrio-Amords.

Fig. 44. Leptodeira frenata frenata from La Mancha, Veracruz, Mexico. Fig. 45. Leptodeira frenata yucatanensis from Mérida, Yucatdn, Mexico.
Photograph by Juan Manuel Gonzdlez Villa. Photograph by Jonatan Rizieri Avilés.
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Fig. 46. Leptodeira frenata malleisi from Cozumel, Quintana Roo, Mexico.
Photograph by Carlos Pavén.

Mexico. Photograph by Samuel Arechaga.

results could be an artifact. His maximum likelihood analysis,
however, is most similar to the tree in Daza et al. (2009);
therefore, I have more confidence in that model.

Leptodeira frenata (Cope 1886)

Leptodeira frenata was described as Sibon frenatum by Cope
(1886), for which the type locality is Jalapa, Veracruz, Mexico
(Fig. 44). One year later, Cope (1887) described Sibon annu-
latum yucatanensis, with a type locality of Chichén Itzd,
Yucatdn, Mexico (Fig. 45), which is now recognized as L. fre-
nata yucatanensis. Dunn and Stuart (1935) described the sub-
species L. f- malleisi (Fig. 46), with a type locality of Tuxpeiia,
Campeche, Mexico. The nominal subspecies ranges from
central Veracruz toward Tabasco in Mexico. Leprodeira f-
malleisi is more widely distributed and occurs throughout the
southern and eastern parts of the Yucatdn Peninsula, includ-
ing the island of Cozumel. Leprodeira f. yucaranensis is lim-
ited to the northwestern Yucatdn Peninsula. Unfortunately,
neither Mulcahy (2007) nor Daza et al. (2009) mentioned
which subspecies of L. frenata they tested; their same sam-
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Fig. 47. Leptodeira punctata from Teacapdn, Sinaloa, Mexico. Photograph
by Chris Griinwald/HERP MX.

Fig. 49. Leptodeira splendida bressoni from San Blas, Nayarit, Mexico.
Photograph by Jestis Loc Barragdn.

ples are from Campeche (an area that includes the distribu-
tion of L. frenata malleisi) and from Guerrero (probably in
error, as Guerrero is outside the distribution of L. frenata; see
Duellman 1958). Genetic analyses are needed to assess the

validity of these subspecies.

Leptodeira punctata (Peters 1867)

The type locality of L. punctata is Mazatldn, Sinaloa, Mexico.
This species occurs in western Mexico, from northern
Sinaloa to northwestern Jalisco to elevations of 1,600 m asl
(Duellman 1958; Heimes 2016). This is the only species in
the genus with small dark scattered dots instead of bands or

blotches on the dorsum (Fig. 47).

Leptodeira splendida Giinther 1895

The type locality of L. splendida is Izucar de Matamoras,
Puebla, Mexico. This species has three currently recognized
subspecies: the nominal L. s. splendida (Fig. 48) from Morelos,
Guerrero, and Puebla, Mexico, at elevations to 1,750 m asl;
L. 5. bressoni Taylor 1938 (type locality Uruapdn, Michoacdn,
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Fig. 50. Leptodeira splendida ephippiata from Espinazo del Diablo, Fig. 51. Leptodeira splendida ephippiata from Yecora, Sonora, Mexico.
Durango, Mexico. Photograph by Chris Griinwald/HERP MX. Photograph by Mike Pingleton.

Fig. 52. Leptodeira uribei from Minatitldn, Colima, Mexico. Photograph Fig. 53. Leptodeira uribei from Chamela, Jalisco, Mexico. Photograph by
by Jason Jones/fHERP MX. Juan Manuel Gonzdlez Villa.

Mexico; Fig. 49), from Colima, Jalisco, and Michoacdn,  and Milton Salazar. Juan Daza graciously provided the phy-
Mexico; and L. s. ephippiata Smith and Tanner 1944 (type  logenetic tree used to illustrate the relationships presented
locality Los Alamos, Sonora, Mexico; Figs. 50 & 51) from  in this paper. Gerardo Chaves “Cachi” allowed access to the

northwestern Sonora to Sinaloa and Durango. The last sub-  herpetological collection of the Universidad de Costa Rica to

species was not examined by Mulcahy (2007) or Daza etal. ~ examine specimens.

(2009) and is not mentioned by either. A genetic analysis is I also am deeply thankful to those who generously pro-

needed to assess the validity of at least the latter subspecies. vided photographs for this article: Juan Manuel Gonzdlez-
Villa, Jests Loc-Barragdn, Pedro Nahuat, Luis Diaz-Gamboa,

Leptodeira uribei (Bautista and Smith 1992) Luis Alejandro Rodriguez, Jonatan Rizieri-Avilés, Orlando

This species was described as Pseudoleptodeira uribei until, ~ Garcés, Pedro Uriarte, Clint Guadiana, Louis Porras, Ton

based on molecular data, it was referred to Leptodeira by ~ Dubislav, Danilo Krause, Omar Machado, Mario Espinal,
Reyes-Velasco and Mulcahy (2010). Leptodeira uribei occurs Josué Ramos Galdamez, Twan Leenders, Juan Abarca,

along the Pacific coast of Oaxaca to Jalisco (Figs. 52 & 53). Milton Salazar, Fabio Maffei, Saymon de Albuquerque,
Marco Antonio de Freitas, Gilson Rivas, Sebastian Valverde,
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