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PREDICTING LEPTODACTYLUS {AMPHIBIA, ANURA, LEPTODACTYLIDAE) 
DISTRIBUTIONS: BROAD-RANGING VERSUS PATCHILY 

DISTRIBUTED SPECIES USING A PRESENCE-ONLY ENVIRONMENTAL 
NICHE MODELING TECHNIQUE 

MIGUEL FERNANDEZ1.2, DANIEL CoLE3, W. RONALD IIEYER4•7, STEFFEN REICHLE5, AND RAFAEL 0. DE SA6 

1 Center for Biodiversity and Research, California Academy of Sciences, 55 Music Concourse Drive, 
Golden Gate Park, San Francisco CA 94118, USA. 

2 Environmental Systems Graduate Group, School of Engineering, University of California, Merced, 
PO Box 2039, Merced, CA 95344, USA. 

3 Information Technology Ojfice, National Museum of Natural History, MRC 136, PO Box 37012, 
Smithsonian Institution, Washington, DC 20013-7012, USA. 

4 Amphibians and Reptiles, National Museum of Natural History, MRC 162, PO Box 37012, 
Smithsonian Institution, Washington, DC 20013-7012, USA. 

s The Nature Conservancy, Southern Andes Conservation Program, Avenida 2 de Agosto/4. Anillo, 
Bolfor Office, PO Box 6204, Santa Cruz, Bolivia. 

6 Rafael 0. de Sa, Department of Biology, University of Richmond, Richmond, P'i7ginia 23173, USA. 
7 Corresponding Author: heyerr@si.edu 

ABsTRAcr. Locality data available for many, if not most, species of Neotropical frogs are based on written descriptions of the 
collecting sites, not on GPS device determined coordinate data. The pre-GPS device data are imprecise relative to GPS data. 
Niche modeling is a powerful technique for predicting geographic distributions that provides the best results when the locality 
data are precise. The purpose of this study is to determine whether imprecise historical locality data are sufficient such that niche 
modeling techniques can yield realistic new insights to species-level distributions. 1\vo sets of frogs of the genus Leptodactylus that 
have known different kinds of distributions are evaluated: two species with broad, presumably continuous distributions, and four 
species known to occur in patchy, disjunct habitats in South America. BIOCLIM, a presence-only environmental niche modeling 
algorithm, was used to define suitable occupancy areas based on multiple sets of environmental parameters that include: monthly 
mean, max, and min temperatures, and monthly precipitation. A Nature Conservancy - Natureserve ecoregion layer and a high 
resolution elevation layer were also included in the analyses. Our analyses yield new realistic insights and questions regarding 
distributions of the Leptodactylus species we evaluated. We recommend incorporation of the Nature Conservancy- Natureserve 
layer to evaluate Neotropical distributions, as the layer gave much more robust results than use of only the climatic variable 
analyses. 

KEYwoRDS. Environmental niche modeling, locality data precision, Leptodactylus. 

INTRODUCTION 

Until recently, distributions of most organisms, 
including frogs of the genus Leptodactylus, were 
determined by plotting and connecting peripheral lo
calities on a map, tacitly assuming that species are 
uniformly distributed in space (e.g., Berra, 1981; 
Hall, 1981; Howell and Webb, 1995; Erwin, 1996). 
The locality data were drawn from publications and 
museum specimens. These data typically were in the 
form of written descriptions rather than precise geo
graphical coordinates. Even when coordinate data 
were associated with locality data, the coordinates 
were often determined "a posteriori"; i.e., in the 
laboratory from maps at hand and guesstimating the 
coordinates based on the written description of the 
locality. At broad scales, such as a South American 
map of 1: 10, 700,000, plotting coordinates that were 
retrospectively georeferenced would almost always 

cover the locality involved, because the dot on the 
map would cover a rather extensive area. Even when 
using maps at a scale of 1: 1,000,000 to determine co
ordinates from written locality data, such as "Brasil: 
Para; Altamira, Usina Kararah6, km 10 do acesso do 
acampamento Jurua, " would likely result in an error 
of a minute or two if the map being used to determine 
the locality did not have Usina Kararah6 on the map 
and one would have to make a decision whether the 
10 km distance was straight line, 10 km of road, or 
10 km of river distance. Historical gazetteers often 
had different minutes assigned to the same localities. 
Thus, the precision of historical locality data pre
global positioning devices (GPS), is questionable 
to inappropriate for fine-scaled understandings of 
distributions. 

A second problem in evaluating distributions 
based on published data and museum specimen 
data is determining the distribution boundary/range. 
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