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Abstract

Wilson, L.D. & Townsend, J.H. Biogeography and conservation of the herpetofauna of the Upland
Pine-Oak Forests of Honduras. Biota Neotrop. Jan/Apr 2007 vol. 7, no. 1 http://www.biotaneotropica.org.
br/v7nl/pt/abstract?inventory+bn02307012007 ISSN 1676-0603.

The upland pine-oak forest herpetofauna constitutes the smallest segment distributed in the major habitat
types in Honduras, due to its occurrence at moderate elevations in relatively inhospitable environments, compared
to more mesic habitats in the country. This segment, however, is subject to considerable environmental threat as
a consequence of annual burning and logging. Of the 356 herpetofaunal species known from Honduras, 105 are
known from these habitats. These forests occur throughout much of the mountainous interior of Honduras. They
are subject to the Intermediate Dry climate. Four salamanders, 27 anurans, four turtles, 29 lizards, and 41 snakes
comprise the herpetofauna. These species are partitioned into restricted, widespread, and peripheral distributional
categories. They can be allocated to eleven broad distributional categories, with most belonging to the category
containing species whose ranges extend from somewhere in Mexico north of the Isthmus of Tehuantepec to
somewhere in South America. The large majority are terrestrial forest inhabitants, arboreal forest inhabitants,
terrestrial pondside species, or terrestrial forest pondside species. Most species are judged common, with the next
largest group considered to be of infrequent occurrence, and the smallest group of rare occurrence. Upland pine-oak
forest species are distributed among four ecophysiographic areas, with the greatest number of species being found
in the Southeastern Uplands. Construction of a CBR diagram illustrates that the herpetofaunas of the Northwestern
and Northeastern Uplands, the Northeastern Uplands and Southeastern Uplands, and the Southeastern Uplands
and Southwestern Uplands are about equally related to one another. The greatest significance of the upland pine-
oak forest herpetofauna lies in the relatively high percentage of members presently possessing stable populations,
indicating their apparent greater ability to resist anthropogenic habitat disturbance. Few species currently have
populations in decline, but about a third lack sufficient data to characterize their population status, indicating the
need for considerable additional fieldwork before their conservation issues can be properly addressed.

Keywords: Amphibians and reptiles, distributional patterns, biodiversity significance, conservation status.

Resumen

Wilson, L.D. & Townsend, J.H. “Biodiversidad y conservacion de la herpetofauna de los Bosques de Pino-
Roble de la Altiplanicie de Honduras. Biota Neotrop. Jan/Apr 2007 vol. 7, no. 1 http://www.biotaneotropica.
org.br/v7nl/pt/abstract?inventory+bn02307012007 ISSN 1676-0603.

La herpetofauna de los bosques de pino-roble del altiplano constituye el segmento mds pequeiio distribuido en
los habitats principales de Honduras, debido a su ocurrencia a elevaciones moderadas en ambientes relativamente
inhdspitos, especialmente comparados a los ambientes mds himedos de pais. Este segmento, sin embargo, estd
sujeto a una amenaza ambiental considerable, debido a las quemas anuales y a la tala de drboles. De las 356 especies
de herpetofauna conocidas en Honduras, 105 son de estos habitats. Esta clase de bosques es prevalente en gran
parte del interior montafioso de Honduras. Estdn sujetos al clima Seco Intermedio. La herpetofauna consiste de 4
salamandras, 27 anuros, cuatro tortugas, 29 lagartijas, y 41 serpientes. Estas especies se clasifican en categorias de
distribucion restrictas, extensas, y periféricas. Es posible colocar estas especies en once categorias de distribucion,
con la mayoria encontrdandose en la categoria que contiene las especies cuyos rangos se extienden desde alguna
parte de México al norte del Istmo de Tehuantepec hasta alguna parte de Suramérica. La gran mayoria son
habitantes terrestres del bosque, habitantes arbéreos del bosque, especies terrestres de la orilla de estanques de
agua, o especies terrestres del bosque encontradas a la orilla de estanques de agua. La mayoria de las especies
se consideran comunes, con el préximo grupo mas grande considerado como de ocurrencia poco frecuente, y el
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grupo mds pequeiio de rara ocurrencia. Las especies de bosques de pino y roble del altiplano estan distribuidas
en cuatro dreas ecofisiograficas, con el mayor nimero de especies encontradas en los altiplanos del sureste. La
creacion de un diagrama de Coeficientes de Semejanza Biogeografica (CBR por sus siglas en inglés) ilustra que
la herpetofauna de los altiplanos del noroeste y del nordeste, la de los altiplanos del nordeste y del sureste, y la de
los altiplanos del sureste y del suroeste, estan relacionadas entre si en forma equitativa. Lo mas importante sobre la
herpetofauna del bosque de pino-roble del altiplano yace en su porcentaje relativamente alto de los miembros que
actualmente poseen poblaciones estables, indicando, aparentemente, una mayor capacidad para resistir disturbios
antropogénicos del ambiente. Actualmente hay pocas especies que tienen poblaciones en declive, pero alrededor
de un tercio carecen de suficiente informacion para caracterizar su estado de poblacion, indicando la necesidad del
trabajo del campo adicional significativo antes de poder tratar los asuntos de su conservacion correctamente.
Palabras-clave: anfibios y reptiles, patrones de distribucion, importancia en la biodiversidad, estado de

conservacion.

Introduction

Forests of varying combinations of pine and oak species occur
broadly at moderate elevations (600—1500 m) throughout Mexico
and northern Central America (Wagner 1964, Farjon et al., 1997).
In Honduras, forests of Pinus oocarpa and Quercus spp. are widely
distributed through the mountainous interior in upland environments
(McCranie & Wilson 2002). The climate in the areas supporting
pine-oak forest is typically cooler and drier than that found in the
lowlands, and, therefore, human inhabitants have favored these areas
since pre-Colombian times. Consequently, these forests have probably
seen the most consistent and long-term degradation at the hands of
humans of any forested area of Honduras.

These forests are inhabited by a relatively small herpetofauna,
compared to that of rainforests (Wilson & Townsend 2006). The
members of the upland pine-oak forest herpetofauna generally pos-
sess relatively broad geographic distributions both within Honduras
and outside the country. As a consequence, there is a relatively small
amount of endemism associated with upland pine-oak forests, with
only one species of snake (Tantilla lempira) essentially limited to
this habitat type. Nevertheless, these forests and their constituent
herpetofaunas are of considerable interest, allowing for study of
what species of Honduran amphibians and reptiles are able to persist
in an environment that is relatively dry and inhospitable to at least
amphibians and subject to virtually annual burning, either by natural
or anthropogenic means, and to widespread logging.

Materials and Methods

Fieldwork on which this paper is based has been conducted by
one of us (LDW) since 1967 and the other (JHT) since 1999 (also
see Acknowledgments), in collaboration with James R. McCranie
and other researchers (see Acknowledgments). This fieldwork was
primarily conducted during the summer months (May through
August). The material collected has been reported in a number
of publications by the first author and coauthors since 1971, in-
cluding Meyer & Wilson (1971, 1973), Wilson & Meyer (1985),
McCranie & Wilson (2002), and McCranie et al. (2006).

In constructing this paper, we have followed the format used by
Wilson & McCranie (2004a) in their study of the herpetofauna of the
cloud forests of Honduras, and Wilson & Townsend (2006, In press),
in their studies of the herpetofauna of the rainforests and subhumid
forests of Honduras.

As did Wilson & Meyer (1985), Wilson et al. (2001), McCranie
& Wilson (2002), Wilson & McCranie (2004a), and Wilson &
Townsend (2006, In press), we allocated the upland pine-oak spe-
cies to a set of distributional categories based on the entire extent
of their geographic range. In addition to the categories used by
Wilson et al. (2001), slightly modified by us, we have added another

category containing the species introduced to the herpetofauna of
Honduras. The categories are as follows: A = Northern terminus of
the range in the United States (or Canada) and southern terminus in
South America; B = Northern terminus of the range in the United
States and southern terminus in Central America south of the
Nicaraguan Depression; C = Northern terminus of the range in the
United States and southern terminus in Nuclear Middle America;
D = Northern terminus of the range in Mexico north of the Isth-
mus of Tehuantepec and southern terminus in South America;
E = Northern terminus of the range in Mexico north of the Isthmus
of Tehuantepec and southern terminus in Central America south
of the Nicaraguan Depression; F = Northern terminus of the range
in Mexico north of the Isthmus of Tehuantepec and southern ter-
minus in Nuclear Middle America; G = Northern terminus of the
range in Nuclear Middle America and southern terminus in South
America; H = Northern terminus of the range in Nuclear Middle
America and southern terminus in Central America south of the
Nicaraguan Depression; I = Restricted to Nuclear Middle America
(exclusive of Honduran endemics); J = Endemic to Honduras;
K = Marine species (not included in this paper); L = Insular species
(includes non-endemic species limited to insular habitats in Honduras;
not included in this paper); M = Introduced species.

When characterizing the primary microhabitat distribution of
each species, we have used the same microhabitat categorization as
did Wilson & McCranie (2004a) and Wilson & Townsend (2006, In
press). With respect to vertical positioning, we scored species as either
terrestrial or arboreal. With regard to occurrence in the three major
microhabitats found in upland pine-oak forests, species were scored as
being found in the forest proper, along streams, or around ponds.

In examining relative abundance, we used the following catego-
ries: common (found on a regular basis, many individuals can be
found); infrequent (unpredictable, few individuals seen); rare (rarely
seen). These classifications are historical (i.e., based on earlier trips
to upland pine-oak forest localities) and do not take into considera-
tion the more recent population declines taking place for a number
of species.

Conservation status categorization was determined on the basis
of observations made during recent fieldwork. As such, these deter-
minations are admittedly provisional.

The Coefficient of Biogeographic Resemblance algorithm
(Duellman 1990) was used to demonstrate herpetofaunal relation-
ships among the upland pine-oak forest ecophysiographic areas
examined in this study. The formula is CBR = 2C/(N, + N,), where
C is the number of species in common to both formations, N, is the
number of species in the first area, and N, is the number of species
in the second area.
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There are some recent taxonomic changes that we use in this
paper that differ from previous papers in this series (Wilson &
McCranie 2004a, Wilson & Townsend 2006). At the generic
level, the beta anoles, previously referred to as Norops (sensu
Guyer & Savage (1986, 1992)), are placed within the super-ge-
nus Anolis following Poe (2004) and in anticipation of further
taxonomic revision. Chaunus and Ollotis are used in place of Bufo
(Frostetal. 2006a, b), Craugastor is used instead of Eleutherodactylus
for Central American species (Crawford & Smith 2005), Dendropsophus,
Tlalocohyla, and Trachycephalus replace Hyla (Faivovich et al. 2005),
Lithobates replaces Rana for Central American species (Frost et al.
2006), and Mastigodryas is used in favor of Dryadophis (Dixon &
Tipton 2004). At the species level, Lithobates brownorum is used for
Honduran populations formerly referred to as Lithobates or Rana
berlandieri (Zaldivar-Riverén et al. 2004, Frost 2004, McCranie
et al. 2006), and Atropoides mexicanus replaces A. nummifer
(Campbell & Lamar 2004).

Description of Study Area

1. Physiography

The largest portion of Honduras, the mountainous interior, is a
component of Nuclear Middle America, the complex of mountains
distributed south of the Mexican Isthmus of Tehuantepec to north of
the Nicaraguan Depression. The Honduran segment of this mountain
complex belongs to what Campbell (1999) termed “eastern Nuclear
Central America.” The moderate elevations (about 600 to about
1500 m) of these Honduran mountains support what we term upland
pine-oak forest (see discussion under “Vegetation™).

In Honduras, the mountainous interior is termed the ‘“‘serrania,”
and can be divided into a northern portion, the Northern Cordillera,
and a southern portion, the Southern Cordillera, distinguished from
one another on the basis of the presence of Pliocene volcanic ejecta
in the latter region (McCranie & Wilson 2002). Both of these cor-
dilleras are divided into western and eastern portions by the extent
of the Honduran Depression, a north-south complex of plains and
valleys, including the Ulda—Chamelecén Plain, the Humuya Valley,
the Comayagua Plain, and the Goascoran Valley (McCranie & Wilson
2002). These physiographic divisions allow for the recognition of
four upland areas that support pine-oak forest, viz., the Northwestern,
Southwestern, Northeastern, and Southeastern Uplands (Figure 1).

2. Climate

One major type of climate characterizes the upland pine-oak
forests of Honduras. This type is referred to as the Intermediate Dry
climate and occurs at elevations from about 600 to 1500 m and, in
some locales, to about 1850 m (McCranie & Wilson 2002). It features
a mean annual precipitation of 1000 to 2000 mm and a mean annual
temperature ranging from 18 to 24 °C.

3. Vegetation

Upland pine-oak forest in Honduras is allocated to the Premon-
tane Moist Forest formation of Holdridge (1967). As suggested
by its name, this type of forest is dominated by species of pines
and oaks. The principal pine species in question is Pinus oocarpa,
a species distributed from northwestern Mexico to northwestern
Nicaragua (Farjon et al. 1997). Other species of pines also occur in
the upland pine-oak forests of Honduras, including P. maximinoi,
P. pseudostrobus, and P. tecunumanii (Farjon et al. 1997). The two
common species of oaks are Quercus oleoides, a small-leaf species
characteristic of encinales, and Q. peduncularis, a large-leaf spe-
cies found in robledales (Agiidelo C. 1987). Additional tree spe-

Figure 1. Generalized map of the upland pine-oak forest areas of Honduras.
Abbreviations are as follows: NWU = Northwestern Uplands; NEU = North-
eastern Uplands; SWU = Southwestern Uplands; SEU = Southeastern
Uplands.

Figura 1. Mapa general de las dreas de bosques de pino-roble de altiplano
en Honduras. Las abreviaturas son las siguientes, de acuerdo sus siglas
en inglés: NWU = Altiplano del Noroeste; NEU =Altiplano del Nordeste;
SWU = Altiplano del Suroeste; SEU = Altiplano del Sureste.

cies present in upland pine-oak forests include Arbutus xalapensis,
Brysonima crassifolia, Curatella americana, Dodonaea viscosa,
Genipa caruto, Lysiloma seemannii, Paurotis cookii, and Piscidia
grandifolia (Agiidelo C. 1987; McCranie & Wilson 2002).

Results

1. Composition of the upland pine-oak forest herpetofauna

The herpetofauna of the upland pine-oak forests of Honduras
currently is known to comprise 105 species (Table 1), including
four salamanders (3.8% of total), 27 anurans (25.7%), four turtles
(3.8%), 29 lizards (27.6%), and 41 snakes (39.1%). The salamanders
all belong to the family Plethodontidae. The anurans belong to six
families, including the Brachycephalidae (three species), Bufonidae
(five species), Centrolenidae (one species), Hylidae (eight species),
Leptodactylidae (four species), Microhylidae (two species), and
Ranidae (four species). The turtles are members of three families,
including the Emydidae (one species), Geoemydidae (one species),
and Kinosternidae (two species). The lizards are members of nine
families, including the Anguidae (two species), Gekkonidae (four
species), Corytophanidae (three species), Iguanidae (two species),
Phrynosomatidae (three species), Polychrotidae (eight species), Scin-
cidae (three species), Gymnophthalmidae (one species), and Teiidae
(three species). The snakes belong to seven families, including the
Leptotyphlopidae (one species), Typhlopidae (one species), Boidae
(one species), Ungaliophiidae (one species), Colubridae (34 species),
Elapidae (one species), and Viperidae (two species).

2. Distribution and distributional relationships of the upland
pine-oak forest herpetofauna

1. Distribution within the upland pine-oak forest. The species
occupying the upland pine-oak forests are distributed among three
distributional categories, i.e., restricted, widespread, and peripheral
(Table 1). Restricted species are those whose distribution in Honduras
is limited to the upland pine-oak forest. Widespread species are those
distributed within this formation, as well as in other forest formations.
Finally, peripheral species are those whose distribution lies largely
outside of the upland pine-oak forest.
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Table 1. Geographic and ecological distribution, relative abundance, and conservation status of the upland pine-oak forest herpetofauna (105 species) of Hon-
duras. Abbreviations include: Forest Formation Distribution—W = widespread in that formation, R = restricted to that formation, P = peripherally distributed
in that formation; Broad Distributional Patterns—A = Northern terminus of the range in the United States (or Canada) and southern terminus in South America;
B = Northern terminus of the range in the United States and southern terminus in Central America south of the Nicaraguan Depression; C = Northern terminus
of the range in the United States and southern terminus in Nuclear Middle America; D = Northern terminus of the range in Mexico north of the Isthmus of
Tehuantepec and southern terminus in South America; E = Northern terminus of the range in Mexico north of the Isthmus of Tehuantepec and southern termi-
nus in Central America south of the Nicaraguan Depression; F = Northern terminus of the range in Mexico north of the Isthmus of Tehuantepec and southern
terminus in Nuclear Middle America; G = Northern terminus of the range in Nuclear Middle America and southern terminus in South America; H = Northern
terminus of the range in Nuclear Middle America and southern terminus in Central America south of the Nicaraguan Depression; I = Restricted to Nuclear
Middle America (exclusive of Honduran endemics); J = Endemic to Honduras; M = Introduced species; Primary Microhabitat—Ar = arboreal, Te = terrestrial,
Fo = forest inhabitant, Ps = pondside inhabitant, St = streamside inhabitant; Relative Abundance—Common = found on a regular basis, many individuals can
be found; Infrequent = encountered unpredictably, few individuals seen; Rare = rarely seen; Conservation Status—Stable = stable populations at least at one
upland pine-oak forest locality, Declining = all known upland pine-oak forest populations declining, Extinct = extinct or extirpated from all known upland
pine-oak forest localities, No Data = insufficient data available on population status.

Tabla 1. Distribucién geografica y ecoldgica, abundancia relativa, y estado de conservacion de la herpetofauna de los bosques de pino-roble de altiplano de
Honduras (105 especies). Las abreviaturas incluyen, de acuerdo sus siglas en inglés: Distribucion de Zonas de Vida Boscosas—W = distribucién extensa en
esa zona de vida, R = limitado a esa zona de vida, P = distribucién periférica en esa zona de vida; Patrones Amplios de Distribucion—A = Terminal norte de
extension en los Estados Unidos (o Canada), y terminal sur en Sur América; B = Terminal norte de extension en los Estados Unidos, y terminal sur en Centro
América, al sur de la Depresion Nicaragiiense; C = Terminal norte de extension en los Estados Unidos, y terminal sur en el Nicleo de Centroamérica; D = Ter-
minal norte de extension en México, al norte del Istmo de Tehuantepec, y terminal sur en Sur América; E = Terminal norte de extension en México al norte del
Istmo de Tehuantepec, y terminal sur en Centro América, al sur de la Depresion Nicaragiiense; F = Terminal norte de extension en México al norte del Istmo
de Tehuantepec, y terminal sur en el Niicleo de Centroamérica; G = Terminal norte de extensién en el Niicleo de Centroamérica, y terminal sur en Sur América;
H = Terminal norte de extensién en el Nicleo de Centroamérica, y terminal sur en Centro América, al sur de la Depresion Nicaragiiense; I = Limitado al Nucleo
de Centroamérica (excluyendo las endémicas hondurefias); J = Endémica a Honduras; M = Especie introducida; Microhabitat Primario— Ar = arboricola,
Te = terrestre, Fo = habitante del bosque, Ps = habitante de orilla de estanque, St = habitante de orilla de arroyo; Abundancia Relativa—Comtn = se encuentra
con regularidad, se encuentran muchos individuos; Poco frecuente = no se puede predecir cuando se encontrard, se ven pocos ejemplares; Raro = rara vez
se ve; Estado de Conservacion—Estable = Poblaciones estables en por lo menos una localidad con bosques de pino-roble de altiplano, Descenso = todas las
poblaciones conocidas en el bosque de pino-roble de altiplano estdn en descenso, Extinto = Extinto o extirpado de todas las localidades de bosque de pino-roble
de altiplano reconocidas, No Data = no hay suficiente data disponible sobre el estado de la poblacion.

Species Forest Elevational Broad Primary Relative  Conservation
formation  range (m) distribution  microhabitat abundance' status
distribution pattern
Salamanders (4 species)
Bolitoglossa mexicana P 0 - 1400 F Ar, Fo Common Stable
Bolitoglossa occidentalis R 1300 I Ar, Fo Rare No Data
Bolitoglossa rufescens w 30 - 1400 1 Ar, Fo Common Stable
Oedipina ignea W 1340 - 1750 1 Te, Fo Infrequent Stable
Anurans (27 species)

Chaunus marinus W 0 - 1435 A Te, Fo, Ps Common Stable
Ollotis coccifer w 0-1435 E Te, Ps Common Stable
Ollotis ibarrai w 1280 - 2020 E Te, Ps Common Stable
Ollotis luetkenii W 0-1100 H Te, Ps Common Stable
Ollotis valliceps W 0-1610 E Te, Fo, Ps Common Stable
Hyalinobatrachium fleischmanni W 0- 1550 D Ar, St Common No Data
Dendropsophus microcephalus w 0- 1000 B Ar, Ps Common Stable
Plectrohyla guatemalensis P 950 - 2600 I Ar, St Infrequent Declining
Ptychohyla hypomykter w 620 - 2070 1 Ar, St Common Stable
Ptychohyla salvadorensis P 1440 - 2050 1 Ar, St Common Stable
Scinax staufferi w 0-1530 E Ar, Te, Ps Common Stable
Smilisca baudinii W 0-1610 B Ar, Ps Common Stable
Tlalocohyla loquax w 0- 1585 E Ar, Ps Common Stable
Trachycephalus venulosus W 0-1610 D Ar, Te, Ps Common Stable
Craugastor anciano P 1400 - 1840 J Te, St Rare Extinct
Craugastor emleni w 800 - 2000 J Te, St Common Extinct
Craugastor laevissimus w 100 - 1640 H Te, St Common Stable
Leptodactylus fragilis w 0-1530 A Te, Ps Common Stable
Leptodactylus melanonotus W 0-1280 D Te, Ps Common Stable
Leptodactylus silvanimbus w 1470 - 2000 J Te, Ps Infrequent Declining
Engystomops pustulosus w 0- 1540 D Te, Ps Common Stable
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Table 1. Continued....
Species Forest Elevational Broad Primary Relative  Conservation
formation  range (m) distribution  microhabitat abundance' status
distribution pattern
Hypopachus barberi \Y 1470 - 2070 I Te, Ps Infrequent No Data
Hypopachus variolosus w 0-1610 B Te, Ps Common Stable
Lithobates brownorum \%% 0-1650 C Te, Ps Common Stable
Lithobates forreri P 35-1000 E Te, Ps Common Stable
Lithobates maculatus w 40-1980 1 Te, St Common No Data
Lithobates vaillanti P 0-880 D Te, Ps Common Stable
Turtles (4 species)
Trachemys venusta P 0-650 D Te, Fo, Ps, St Infrequent No Data
Rhinoclemmys pulcherrima P 0-1480 E Te, Fo Infrequent Stable
Kinosternon leucostomum \%% 0-1120 D Te, Fo, Ps Infrequent No Data
Kinosternon scorpioides w 0-1240 D Te, Fo, Ps Common Stable
Lizards (29 species)
Celestus bivittatus W 1510 -1980 1 Te, Fo Common Stable
Celestus scansorius P 1550 -1590 J Ar, Fo Rare No Data
Hemidactylus frenatus W 0-930 M Ar, Fo Common Stable
Phyllodactylus tuberculosus w 0-1200 E Ar, Fo Common Stable
Sphaerodactylus glaucus R 600 F Te, Fo Rare No Data
Sphaerodactylus millepunctatus w 0-930 H Te, Fo Common Stable
Basiliscus vittatus W 0 -1400 D Ar, Fo, St Common Stable
Corytophanes percarinatus R 1400 I Te, Fo Rare No Data
Laemanctus longipes P 0-1200 F Ar, Fo Infrequent No Data
Ctenosaura similis P 0-1200 H Ar, Fo Common No Data
Iguana iguana w 0-880 D Ar, Fo, St Common No Data
Sceloporus malachiticus w 540 - 2530 H Ar, Fo Common Stable
Sceloporus olloporus w 0-1510 B Ar, Fo Common Stable
Sceloporus squamosus w 0-1000 H Ar, Te, Fo Common Stable
Anolis biporcatus P 0-950 D Ar, Fo Infrequent No Data
Anolis crassulus W 1200 - 2020 I Ar, Fo Common Stable
Anolis dariense W 0-1250 1 Ar, Te, Fo Common Stable
Anolis laeviventris W 1000 -1900 E Ar, Fo Common Stable
Anolis rodriguezii P 0-1050 F Ar, Te, Fo, St Infrequent Stable
Anolis sericeus w 0-1320 E Ar, Fo Common Stable
Anolis sminthus P 1450 - 2200 J Ar, Fo Infrequent Stable
Anolis tropidonotus \%% 0-1900 F Ar, Te, Fo Common Stable
Mabuya unimarginata W 0-1510 D Ar, Te, Fo Common Stable
Mesoscincus managuae W 0-920 H Te, Fo Rare No Data
Sphenomorphus cherriei w 0- 1860 E Te, Fo Common Stable
Gymnophthalmus speciosus w 0-1320 G Te, Fo Infrequent No Data
Ameiva undulata W 0-1240 E Te, Fo Common Stable
Aspidoscelis deppii w 0-900 E Te, Fo Common Stable
Aspidoscelis motaguae \\4 50 - 950 F Te, Fo Common Stable
Snakes (41 species)

Leptotyphlops phenops P 0-700 D Te, Fo Infrequent No Data
Typhlops costaricensis w 150 - 1500 H Te, Fo Rare No Data
Boa constrictor w 0-1370 D Te, Fo Common Stable
Ungaliophis continentalis w 990 -1600 I Ar, Fo Rare No Data
Adelphicos quadrivirgatum w 0-1740 F Te, Fo Common Stable
Coniophanes fissidens \\4 0- 1300 D Te, Fo Common Stable
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Table 1. Continued....

Species Forest Elevational Broad Primary Relative  Conservation
formation  range (m) distribution  microhabitat abundance' status
distribution pattern

Coniophanes piceivittis w 30 - 1280 E Te, Fo Infrequent No Data
Conophis concolor W 0- 1000 E Te, Fo Common Stable
Dendrophidion percarinatum P 20 - 685 G Te, Fo Infrequent No Data
Drymarchon melanurus w 0-1555 A Te, Fo Common Stable
Drymobius margaritiferus W 0- 1450 A Te, Fo, Ps Common Stable
Enulius flavitorques w 0- 1000 D Te, Fo Common Stable
Imantodes cenchoa W 0-1620 D Ar, Fo Common Stable
Lampropeltis triangulum w 0-1370 A Te, Fo Infrequent Stable
Leptodeira annulata W 0-1530 D Te, Fo Common Stable
Leptodrymus pulcherrimus w 10 - 1300 H Te, Fo Infrequent No Data
Leptophis ahaetulla P 0-1680 D Ar, Te, Ps, St Common Stable
Leptophis mexicanus w 0 - 1600 E Ar, Te, Fo Common Stable
Masticophis mentovarius w 40 - 1320 D Te, Te Common Stable
Mastigodryas dorsalis w 635 - 1900 1 Te, Fo Common No Data
Ninia sebae W 0-1650 E Te, Fo Common Stable
Oxybelis aeneus W 0-1500 A Ar, Te, Fo Common Stable
Pliocercus elapoides P 30-1670 F Te, Fo Infrequent No Data
Rhadinaea godmani P 1450 - 2160 H Te, Fo Infrequent No Data
Rhadinaea kinkelini W 1370 - 2085 I Te, Fo Infrequent No Data
Scolecophis atrocinctus w 700 - 750 H Te, Fo Infrequent No Data
Senticolis triaspis w 100 - 1100 B Te, Fo Infrequent No Data
Sibon dimidiatus P 950 - 1600 E Ar, Fo Infrequent Stable
Spilotes pullatus w 0-900 D Ar, Fo Common Stable
Stenorrhina degenhardtii P 100 - 1630 D Te, Fo Infrequent No Data
Stenorrhina freminvillii w 60 - 1450 E Te, Fo Infrequent No Data
Storeria dekayi w 635 - 1900 C Te, Fo Infrequent No Data
Tantilla armillata W 0-1200 H Te, Fo Infrequent No Data
Tantilla lempira W 1450 - 1730 J Te, Fo Rare No Data
Tantilla taeniata W 0- 1280 1 Te, Fo Infrequent No Data
Thamnophis proximus w 0 - 1000 B Te, Fo, Ps Infrequent No Data
Tretanorhinus nigroluteus w 0-750 D Te, Fo, Ps Infrequent No Data
Tropidodipsas fischeri w 1340 - 2150 1 Te, Fo Infrequent No Data
Micrurus nigrocinctus w 0 - 1600 G Te, Fo Common No Data
Crotalus durissus w 20 - 1300 D Te, Fo Infrequent Declining
Porthidium ophryomegas w 0 - 1400 H Te, Fo Infrequent Declining

'Historical. For example, species that were common at one time during our field experience, may now be declining or extinct.

The upland pine-oak forests are occupied by three restricted
species (2.9% of the total of 105 species), including one salamander
and two lizards. Eighty widespread species (76.2%) occur in this
formation, including two salamanders, 21 anurans, two turtles, 21 liz-
ards, and 34 snakes. Finally, there are 22 species (20.9%) occurring
peripherally in this formation, including one salamander, six anurans,
two turtles, six lizards, and seven snakes.

In common with both cloud forest (Wilson & McCranie 2004a)
and rainforest (Wilson & Townsend 2006) habitats, the largest
segment of the upland pine-oak forest herpetofauna comprises the
widespread species. On the other hand, there are very few restricted
species in the upland pine-oak forest, compared to the situation in
both cloud forest and rainforest habitats. Finally, there are relatively

more peripheral species in upland pine-oak forests than in rainforests
(Wilson & Townsend 2006) and relatively fewer than in cloud forests
(Wilson & McCranie 2004a).

2. Distribution with respect to elevation. Upland pine-oak for-
ests in Honduras generally occur between the elevations of 600 and
1500 m, although, in some locales they may occur below or above
these limits. The restricted species, as a group, occur from 600 to
1400 m. The mean elevation range for this group of three species is
zero, inasmuch as the species involved are each known from single
localities. The widespread species, as a group, range from sea level
to 2530 m. The mean elevational range for this group of 80 species
is 1249.5 m. The peripheral species collectively are found from
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Table 2. Summary of numbers of upland pine-oak forest taxa exhibiting various broad patterns of geographic distribution. A = Northern terminus of the range
in the United States (or Canada) and southern terminus in South America; B = Northern terminus of the range in the United States and southern terminus
in Central America south of the Nicaraguan Depression; C = Northern terminus of the range in the United States and southern terminus in Nuclear Middle
America; D = Northern terminus of the range in Mexico north of the Isthmus of Tehuantepec and southern terminus in South America; E = Northern terminus
of the range in Mexico north of the Isthmus of Tehuantepec and southern terminus in Central America south of the Nicaraguan Depression; F = Northern
terminus of the range in Mexico north of the Isthmus of Tehuantepec and southern terminus in Nuclear Middle America; G = Northern terminus of the range
in Nuclear Middle America and southern terminus in South America; H = Northern terminus of the range in Nuclear Middle America and southern terminus in
Central America south of the Nicaraguan Depression; I = Restricted to Nuclear Middle America (exclusive of Honduran endemics); J = Endemic to Honduras;
M = Introduced species.

Tabla 2. Resumen de cantidad de taxa de bosques de pino-roble de altiplano que exhiben patrones amplios y diversos de distribucién geografica. A = Terminal
norte de extension en los Estados Unidos (o Canadd), y terminal sur en Sur América; B = Terminal norte de extension en los Estados Unidos, y terminal sur en
Centro América, al sur de la Depresion Nicaragiiense; C = Terminal norte de extension en los Estados Unidos, y terminal sur en el Nicleo de Centroamérica;
D = Terminal norte de extensién en México al norte del Istmo de Tehuantepec, y terminal sur en Sur América; E = Terminal norte de extension en México al
norte del Istmo de Tehuantepec, y terminal sur en Centro América, al sur de la Depresion Nicaragiiense; F = Terminal norte de extension en México al norte
del Istmo de Tehuantepec, y terminal sur en el Nucleo de Centroamérica; G = Terminal norte de extension en el Nucleo de Centroamérica, y terminal sur en Sur
América; H = Terminal norte de extension en el Nicleo de Centroamérica, y terminal sur en Centro América, al sur de la Depresion Nicaragiiense; I = Limitado
al Nicleo de Centroamérica (excluyendo las endémicas hondurefias); J = Endémica de Honduras; M = Especie introducida.

Groups Broad Patterns of Distribution

A B C D E F G H 1 J M
Salamanders (4) - - - - - 1 - - 3 - -
Anurans (27) 2 3 1 5 5 - - 2 3 -
Turtles (4) - - - 3 1 - - - - -
Lizards (29) 1 - 4 6 5 1 5 4 2 1
Snakes (41) 4 2 12 6 2 2 5 1 -
Totals (105) 6 6 2 24 18 8 3 13 18 6 1

sea level to 2600 m. The mean elevational range for this group of and around ponds, and one (1.0%) in the forest, around ponds, and
22 species is 1012.5 m. along streams (Table 1).

3. Broad distribution patterns. The data on broad distribution When the two sets of categories, vertical positioning in primary
patterns in Table 1 are summarized in Table 2. These data indicate habitat and microhabitats are combined, 13 categories result. The
that the greatest number of species (24 or 22.9% of the total of largest number of species (43 or 41.0%) consists of terrestrial forest

105 species) belong to the D category, containing those species occur- inhabitants. The next largest group (19 species or 18.1%) contains the
ring from somewhere in Mexico north of the Isthmus of Tehuantepec arboreal forest inhabitants, followed by the terrestrial pondside spe-
to somewhere in South America. The next largest categories are E, cies (12 or 11.4%) and the terrestrial forest pondside species (seven or
comprising those species whose ranges extend from somewhere in 6.7%). Together, these four groups contain 81 species or 77.1% of the
Mexico north of the Isthmus of Tehuantepec to somewhere in Central 105 species. The remaining nine groups contain a total of 24 species or
America south of the Nicaraguan Depression, and I, including those 22.9% of the total. The terrestrial forest inhabitants include one
species restricted to Nuclear Middle America (exclusive of Hondu- salamander, one turtle, ten lizards, and 31 snakes. The arboreal forest

ran endemics), each with 18 species (17.1%). Together, these three inhabitants include three salamanders, 12 lizards, and four snakes.
categories contain 60 species or 57.1% of the total. The remaining The terrestrial pondside species include 12 anurans. The terrestrial
eight categories contain from 1 to 13 species and possess a combined forest pondside species include two anurans, two turtles, and three
number of 45 species or 42.9% of the total. Compared to both the snakes.

cloud forest (Wilson & McCranie 2004a) and rainforest habitats 5. Relative abundance. Sixty-three species (60.0%) are cat-
(Wilson & Townsend 2006), the upland pine-oak forests lack the egorized as being common (two salamanders, 23 anurans, one
distinctiveness of the other two habitat types, given the relatively few turtle, 20 lizards, and 17 snakes), 33 (31.4%) as being infrequent

endemic species (6 or 5.7% of total) distributed there. Nonetheless, (one salamander, three anurans, three turtles, five lizards, and 21

these forests are subject to widespread environmental damage, largely snakes), and nine (8.6%) as being rare (one salamander, one anuran,

through annual burning and logging. It is also the case that little at- four lizards, and three snakes).

tention has been paid to these forests in designing biotic reserves in 6. Patterns of distribution among ecophysiographic areas. Wilson

Honduras. As a consequence, these forests deserve more attention etal. (2001) identified four ecophysiographic areas (areas recognized

from conservation biologists (see discussion below). from combining forest formations and physiographic regions) that
4. Primary microhabitat distribution. With respect to vertical contain upland pine-oak forest vegetation, the Northwestern Uplands

positioning within the primary microhabitats, 28 species (26.7%) (NWU), Southwestern Uplands (SWU), Northeastern Uplands
were usually encountered only in arboreal situations, 67 species (NEU), and Southeastern Uplands (SEU). These areas are illustrated
(63.8%) only in terrestrial situations, and 10 (9.5%) in both. In in Figure 1. The distribution of the members of the Honduran pine-oak

terms of occurrence in the three major microhabitats (forest proper, herpetofauna among these four ecophysiographic areas is detailed
streamside, pondside), 68 species (64.8%) were found only in the in Table 3. Examination of the data in this table allows for several
forest proper, eight (7.6%) exclusively along streams, 17 (16.2%) conclusions, as follows:

only around ponds, three (2.9%) in the forest and along streams, one A. The numbers of species in these four areas range from 39
(1.0%) around ponds and along streams, seven (6.7%) in the forest (NEU) to 70 (SEU);

B. More taxa are recorded from the Southern Cordillera areas

Tt /varmans Rintananteanicra ara e



138

Wilson LD. & Townsend JH. - Biota Neotropica, v7 (nl) - bn02307012007

(SWU and SEU—89 or 84.8% of total) than those from the
Northern Cordillera areas (NWU and NEU—59 or 56.2%),
the reverse of the pattern seen in cloud forest areas (Wilson
& McCranie, 2003). Forty-three species (41.0%) are found
in both cordilleras;

. The pattern of the presence of more species in the Southern

Cordillera than in the Northern Cordillera is also seen in
each of the major herpetofaunal groupings. Three of the four
salamander species are distributed in the Southern Cordillera,
whereas only two are seen in the Northern Cordillera. Only a
single salamander species (Bolitoglossa mexicana) is found
in both cordilleras. Of 27 anuran species, 26 occur in the
Southern Cordillera, with 16 in the Northern Cordillera. Fif-
teen anuran species are found in both cordilleras. The pattern
for the turtles is the same as that for the salamanders, with
three species occurring in the Southern Cordillera and two in
the Northern Cordillera; only a single species (Rhinoclemmys
pulcherrima) is found in both cordilleras. For lizards, 23 spe-

cies are distributed in the Southern Cordillera and 19 in the
Northern Cordillera; 13 species are found in both areas. Thirty-
three species of snakes are found in the Southern Cordillera
and 19 in the Northern Cordillera; 13 species occur in both
areas; and

The majority of the 105 species (73 or 69.5%) are distributed
in only one or two upland pine-oak forest ecophysiographic
areas. On the other hand, 20 species (19.0%) occupy all four
areas. The average area occurrence is 2.0.

The number of species shared between areas ranges from 25

to 38. In general, as the size of the herpetofaunas of the areas in-
creases, so does the average of the herpetofaunal sizes of the areas
compared to them. Thus, arranging the four areas based on the size
of their respective herpetofaunas indicates the following relation-
ship: NEU—39 species—mean species number of compared areas,
28.0; NWU—46—27.6; SWU—57—29.2; SEU—70—34.3. Also
in general, the greater the total herpetofauna of any two compared
areas, the higher the number of species shared.

Table 3. Distribution of the Honduran upland pine-oak forest herpetofauna within four ecophysiographic areas. Abbreviations are: W = widespread in that
area; R =restricted to that area; P = peripherally distributed in that area; NWU = Northwestern Uplands; SWU = Southwestern Uplands; YU = Yojoa Uplands;
NEU = Northeastern Uplands; SEU = Southeastern Uplands.

Tabla 3. Distribucién de la herpetofauna hondurefia de bosques de pino-roble del altiplano dentro de cuatro dreas ecofisiogréficas. Las abreviaturas son, de
aduerdo a sus siglas en inglés: W = distribucién extensa en esa area; R = limitado a esa drea; P = distribucién periférica en esa area; NWU = Altiplano del
Noroeste; SWU = Altiplano del Suroeste; YU = Altiplano de Yojoa; NEU =Altiplano del Nordeste; SEU = Altiplano del Sureste.

Species NWU SWU NEU SEU Totals
Salamanders (4 species)
Bolitoglossa mexicana X X X X 4
Bolitoglossa occidentalis - X - - 1
Bolitoglossa rufescens X - - - 1
Oedipina ignea - X - - 1
Anurans (27 species)
Chaunus marinus X X - X 3
Ollotis coccifer - - X X 2
Ollotis ibarrai - X - - 1
Ollotis luetkenii - X - X 2
Ollotis valliceps X X X X 4
Hyalinobatrachium fleischmanni - X X X 3
Dendropsophus microcephalus X - X X 3
Plectrohyla guatemalensis - X - - 1
Ptychohyla hypomykter - X - X 2
Ptychohyla salvadorensis - X - X 2
Scinax staufferi X X X X 4
Smilisca baudinii X X X X 4
Tlalocohyla loquax X - X X 3
Trachycephalus venulosus X X X X 4
Craugastor anciano - X - - 1
Craugastor emleni - - - X 1
Craugastor laevissimus - X - X 2
Leptodactylus fragilis X X X X 4
Leptodactylus melanonotus X X - X 3
Leptodactylus silvanimbus - X - - 1
Engystomops pustulosus X X X X 4
Hypopachus barberi - X - - 1
Hypopachus variolosus X X X X 4
Lithobates brownorum X X X X 4
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Table 3. Continued....

Species

NWU SWU

NEU

SEU

Totals

Lithobates forreri
Lithobates maculatus
Lithobates vaillanti

X
X

1
4
2

Turtles (4 species)

Trachemys venusta
Rhinoclemmys pulcherrima
Kinosternon leucostomum

Kinosternon scorpioides

X

N =N =

Lizards (29 species)

Celestus bivittatus

Celestus scansorius
Hemidactylus frenatus
Phyllodactylus tuberculosus
Sphaerodactylus glaucus

Sphaerodactylus millepunctatus

Basiliscus vittatus
Corytophanes percarinatus
Laemanctus longipes
Ctenosaura similis
Iguana iguana
Sceloporus malachiticus
Sceloporus olloporus
Sceloporus squamosus
Anolis biporcatus
Anolis crassulus

Anolis dariense

Anolis laeviventris
Anolis rodriguezii
Anolis sericeus

Anolis sminthus

Anolis tropidonotus
Mabuya unimarginata
Mesoscincus managuae
Sphenomorphus cherriei
Gymnophthalmus speciosus
Ameiva undulata
Aspidoscelis deppii
Aspidoscelis motaguae

> X XX

ke

X

XXX K X XX X X X

D = B =N = R R =R = =N =N W RN === RN =N = = =

Snakes (41 species)

Leptotyphlops phenops
Typhlops costaricensis
Boa constrictor
Ungaliophis continentalis
Adelphicos quadrivirgatum
Coniophanes fissidens
Coniophanes piceivittis
Conophis concolor

Dendrophidion percarinatum

Drymarchon melanurus
Drymobius margaritiferus

>

X

X

XX X

XX

XX

W R =W =N = = =N
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Table 3. Continued....

Species NWU

Totals

Enulius flavitorques -
Imantodes cenchoa

Lampropeltis triangulum

XXX

Leptodeira annulata
Leptodrymus pulcherrimus -
Leptophis mexicanus X
Masticophis mentovarius -
Mastigodryas dorsalis -
Ninia sebae X
Oxybelis aeneus X
Pliocercus elapoides X
Rhadinaea godmani -
Rhadinaea kinkelini -
Scolecophis atrocinctus -
Senticolis triaspis -
Sibon dimidiatus -
Spilotes pullatus X
Stenorrhina degenhardtii -
Stenorrhina freminvillii X
Storeria dekayi -
Tantilla armillata -
Tantilla lempira -
Tantilla taeniata -
Thamnophis fulvus -
Thamnophis proximus -
Tretanorhinus nigroluteus -
Tropidodipsas fischeri -
Micrurus nigrocinctus -
Crotalus durissus -
Porthidium ophryomegas -
Total (105 species) 46

o

XX
eI e T T S T T A B

>
N

—_ NN m o ke m R kW m N, ko= o— RN W o— R —

XX

57 39
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Calculation of Coefficient of Biogeographic Resemblance (CBR)
values promotes a more robust analysis of herpetofaunal relation-
ships. A matrix of CBR values for the four ecophysiographic areas
is presented in Table 4. These values are used to produce a CBR
diagram (Figure 2) indicating how the highest CBR values connect
the four areas to one another. This diagram indicates that almost the
same CBR value (0.60 or 0.61) connects these areas to one another,
although the shared species involved are different in each case. It
also demonstrates that the two Northern Cordillera areas are closely
related to one another, as are the two Southern Cordillera areas. The
Northern Cordillera and the Southern Cordillera areas are connected
to one another through the NEU and SEU areas. The NWU and SWU
areas are connected to one another by a decidedly lower CBR value of
0.49, the lowest value for either area (Table 4). Finally, even though
the NWU and SEU areas share a higher number of species (32) than
do the NWU and NEU areas (26), the CBR value is lower for the
former (0.55) than for the latter (0.61).

Averaging CBR values for each area gives a measure of her-
petofaunal distinctiveness, as follows: NWU—0.55; SWU—0.54;
NEU—0.58; SEU—0.59. These figures are relatively close to one an-
other, compared to those for the cloud forest areas reported by Wilson

& McCranie (2004a), and are indicative of the relative homogeneity
of the herpetofaunas of these four upland pine-oak areas and the very
low level of endemicity within these areas. As noted above, only six of
the 105 species are endemic to the country, each of these occupying
only one upland pine-oak forest ecophysiographic area.

3. Biodiversity significance and conservation status of the
upland pine-oak forest herpetofauna

The herpetofauna of the upland pine-oak forests of Honduras
is subject to the same anthropogenic pressures as those outlined for
the nation’s herpetofauna by Wilson & McCranie (2004b), as well
as for its cloud forest (Wilson & McCranie 2004a) and rainforest
(Wilson & Townsend 2006) herpetofaunas. The areas supporting up-
land pine-oak forests were well populated in pre-Columbian times and
were the first (and for a prolonged period the only) parts of Honduras
settled by the Spanish (Tompson 2001). For this reason, it can be dif-
ficult to fully gauge the impact humans have had on the biodiversity
of the upland pine-oak forests, or whether the modern forests even
resemble the forests that were present prior to modern disturbance.
There can be little doubt that the seasonal burning of large areas of
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Table 4. CBR matrix of herpetofaunal relationships for the four ecophysiographic areas supporting upland pine-oak forest. N = species in each region; N =
species in common between two regions; N = Coefficients of Biogeographic Resemblance. See text for explanation of the abbreviations.

Tabla 4. Tabla 4. Matriz de CBR de las relaciones entre la herpetofauna de las cuatro dreas ecofisiogréficas que contienen bosques de pino-roble de altiplano.
N = especies en cada region; N =especies en comun entre dos regiones; N = Coeficientes de Semejanza Biogeografica (CBR). Ver texto para explanaciones

de las abreviaturas.
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NEU SEU

NWU 4
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Figure 2. Coefficient of Biogeographic Resemblance for the four upland
pine-oak forest areas in Honduras. Abbreviations are as follows: NWU =
Northwestern Uplands; NEU = Northeastern Uplands; SWU = Southwestern
Uplands; SEU = Southeastern Uplands. Numbers in boxes are the number
of species in each area; decimal numbers on arrows indicate the CBR value
shared between areas connected and represent the highest value for each
area; absolute numbers in parentheses indicate the number of species shared
between the areas connected. Position of the boxes in the diagram is roughly
reflective of their geographic relationships in Honduras.

Figura 2. Coeficiente de Semblanza Biogeografica (CBR) de las cuatro dreas
de bosques de pino-roble del altiplano en Honduras. Las abreviaturas son las
siguientes, de acuerdo sus siglas en inglés: NWU = Altiplano del Noroeste;
NEU =Altiplano del Nordeste; SWU = Altiplano del Suroeste; SEU = Alti-
plano del Sureste. Los niimeros en los cuadros son el nimero de especies en
cada drea; los nimeros decimales sobre las flechas indican el valor de CBR
compartido entre las dreas conectadas y representan el valor mds alto de cada
drea; los nimeros absolutos en paréntesis indican el nimero de especies com-
partidas entre las dreas conectadas. La posicién de los cuadros en el diagrama
refleja aproximadamente sus relaciones geograficas en Honduras.

the upland pine-oak forest and widespread logging and land clearing
have definitely shaped the constituency of the extant upland pine-oak
forest herpetofauna. A further, albeit natural, cause of disturbance
in the upland pine-oak forests has been pine bark beetle infestation.
In the early 1960’s, an epidemic infestation of the pine bark beetle
Dendroctonus frontalis swept through the Honduran pine-oak forests,
causing tree mortality at around 25% nationwide and as high as 70%
in localized areas (Coyne & Critchfield 1974).

Both Wilson & McCranie (2004a) and Wilson & Townsend (2006)
considered the species with the greatest biodiversity significance
to be those that are endemic to Honduras or otherwise restricted
to Nuclear Middle America. As mentioned previously, the upland
pine-oak forests lack the high numbers of endemic species that are
seen in the rainforests and cloud forests. As indicated in Table 2,
six species known from these forests are endemic to the country, a
figure that is just 5.7% of the total of 105. An additional 18 species
(17.1%) are otherwise restricted to Nuclear Middle America. To-
gether, these 24 species make up 22.9% of the upland pine-oak
forest herpetofauna, comparable in ratio to the much more speciose
rainforest herpetofauna (65 species or 26.2% of the total), but nowhere

near the diversity demonstrated by the cloud forest herpetofauna (83
species or 68.0% of the total).

‘We have used the same standard categories employed by Wilson
& McCranie (2004a) and Wilson & Townsend (2006, In press) in our
analysis of the conservation status of the Honduran upland pine-oak
forest herpetofauna (see Table 1). Sixty-two species (59.0%) are
reported to have stable populations in at least one upland pine-oak
forest locality (three salamanders, 20 anurans, two turtles, 20 lizards,
and 17 snakes). The fact that such a relatively high percentage of the
upland pine-oak forest herpetofauna exhibits stable populations may
indicate that this habitat is primarily populated by species that are able
to survive in drier and less hospitable environments and, therefore,
may be less susceptible to the effects deforestation.

Only four species (3.8%) have all known Honduran popu-
lations in decline (the anurans Plectrohyla guatemalensis and
Leptodactylus silvanimbus, and the snakes Crotalus simus and
Porthidium ophryomegas). The two snake species, both venomous
and easily recognizable, are declining due to human persecution.

Two species (1.9%), the anurans Craugastor anciano and
C. emleni, are considered extinct (McCranie & Wilson 2002;
Wilson & McCranie 2004a and b), as neither of these species has
been seen in over 15 years, despite repeated efforts to locate them
at localities where they were previously found. The reason for their
disappearance is not clear; all that is clear is that most populations
of streamside Craugastor from above 900 m elevation in Honduras
have either suffered noticeable declines or disappeared altogether
(McCranie & Wilson 2002; Wilson & McCranie 2004a and b).

Thirty-five species (33.3%) lack sufficient data for an accurate
estimate of their conservation status to be made (one salamander,
four anurans, two turtles, nine lizards, and 22 snakes). With more
than one-third of the herpetofauna of the pine-oak forests placed in
the category “no data on population status available,” it is apparent
that considerable fieldwork is still needed before the conservation
issues relating to this group of amphibians and reptiles can be prop-
erly addressed.
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