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Abstract

Baseline amphibian survey and sampling of Batrachochytrium dendrobatidis in the
Icaco and Hormiga valleys, Patillas, Puerto Rico. Batrachochytrium dendrobatidis (Bd)
is the pathogen responsible for chytridiomycosis, a disease implicated in amphibian
population declines around the world. In Puerto Rico, Bd has been shown to cause
mortalities in endemic anurans of the genus Eleutherodactylus. In July 2014, we conducted
visual-encounter surveys and collected 143 Bd swab samples at 10 locations in Icaco and
Hormiga, two remote and understudied valleys in Patillas, Puerto Rico. We found five
species of Eleutherodactylus and one species of Leptodactylus. Individuals of four species
(E. coqui, E. cooki, E. richmondi, and E. wightmanae) yielded either positive or equivocal
results for Bd, but 93.7% of the samples tested negative for Bd.

Keywords: conservation, Eleutherodactylus cooki, Eleutherodactylus richmondi,
Eleutherodactylus wightmanae, secondary-growth forests.

Resumen

Inventario basico de anfibios y muestreo de Batrachochytrium dendrobatidis en los valles Icaco
y Hormiga, Patillas, Puerto Rico. Batrachochytrium dendrobatidis (Bd) es el patégeno responsable
de la quitridiomicosis, una enfermedad implicada en la disminucién de la poblacién de anfibios
alrededor del mundo. En Puerto Rico se ha demostrado que Bd causa mortalidad en ranas endémicas
del género Eleutherodactylus. En julio de 2014, realizamos encuestas de encuentro visual y recogimos
143 muestras para Bd en 10 localidades de Icaco y Hormiga, dos valles remotos y poco estudiados
en Patillas, Puerto Rico. Encontramos cinco especies de Eleutherodactylus y una especie de
Leptodactylus. Los individuos de cuatro especies (E. coqui, E. cooki, E. richmondi y E. wightmanae)
dieron resultados positivos o ambiguo para Bd, pero 93.7% de las muestras dieron negativo para Bd.
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Resumo

Levantamento basico de anfibios e amostragem de Batrachochytrium dendrobatidis nos vales de
Icaco e Hormiga, Patillas, Porto Rico. Batrachochytrium dendrobatidis (Bd) é o patdgeno
responsdvel pela quitridiomicose, uma doenga envolvida em declinios populacionais de anfibios ao
redor do mundo. Em Porto Rico, foi demonstrado que Bd provoca mortalidade em anuros endémicos
do género Eleutherodactylus. Em julho de 2014, realizamos levantamentos por procura visual e
coletamos 143 amostras para Bd em 10 localidades de Icaco e Hormiga, dois vales remotos e pouco
estudados em Patillas, Porto Rico. Encontramos cinco espécies de Eleutherodactylus e uma espécie
de Leptodactylus. Para individuos de quatro espécies (E. coqui, E. cooki, E. richmondi e E.
wightmanae) obtivemos resultados positivos ou equivocos para Bd, mas em 93,7% das amostras os
resultados do teste para Bd foram negativos.

Palavras-chave: conservacdo, Eleutherodactylus cooki, Eleutherodactylus richmondi, Eleuthero-

dactylus wightmanae, florestas secunddrias.

Introduction

Amphibian populations have been declining
globally for decades (Wake and Vredenburg
2008). One of the many factors driving these
declines is the chytridiomycete fungus Batra-
chochytrium dendrobatidis (Bd). In Puerto Rico,
Bd is at least partially responsible for the
presumed extinction of Eleutherodactylus jasperi
Drewry and Jones, 1976 and E. karlschmidti
Grant, 1931 (Burrowes et al. 2008a). Other
Puerto Rican species, such as E. coqui Thomas,
1966, have survived despite the continued
presence of the pathogen on the island since the
1970s (Burrowes et al. 2008a). However, Bd-
linked mortalities in this species have been
observed in the wild (Longo et al. 2013), and
coexistence with the pathogen likely is
contributing to population declines (Longo and
Burrowes 2010).

We conducted an amphibian survey and Bd
testing in two remote and understudied valleys
(Icaco and Hormiga) located on the privately
owned forestry project “Las Casas de la Selva,”
in Patillas, Puerto Rico. On preliminary visits to
Icaco Valley, we found E. cooki Grant, 1932
(Greenhawk 2013) and E. richmondi Stejneger,
1904 (Greenhawk and Zegarra, pers. obs.), two
threatened species with limited ranges in Puerto
Rico. We expected to find additional threatened

endemics at these sites. This was the first time
multi-species Bd testing had been conducted
within the study area. Given that Burrowes ef al.
(2008b) documented the presence of the
pathogen at higher elevations at Las Casas de la
Selva (ca. 600 m a.s.l.), we expected to find Bd
present at the study sites.

Materials and Methods
Study Site

The study site (Figure 1) is composed of two
zones. “Zone 1,7 the “Biodiversity and Water
Resources Protection Zone,” includes all of
Hormiga Valley and part of Icaco Valley. “Zone
ITA,” is a mahogany plantation in Icaco Valley;
until the late 1970s, the land was used as coffee
plantation. The secondary forests (Figure 2) and
mahogany plantation in the valleys are about 30
years old, and are classified as subtropical wet
forest by the Holdridge Life Zone classification
system (Kumme and Briscoe 1963).

Visual-encounter Surveys and Bd Testing
We conducted visual-encounter surveys and
collected skin swabs for Bd detection at 10

survey points (labeled A-J) in the valley. Points
A-G are located in Icaco Valley and points H-J
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. Zonel: Biodiversity and Water Resources Protection Zone
Zone ll:  Mixed Timber Plantation
Zone lla: Mahogany Plantation
Zone lll: Mixed Use

Basemap Source: ESRI Online Community

Figure 1. Map of Las Casas de la Selva, Puerto Rico. Zone | and Zone lla constitute the survey area. Credit: Patty
Ruback.

Figure 2. Typical forest of (A) Icaco Valley and (B) Hormiga Valley.
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are in Hormiga Valley (Table 1, Figure 1). We
completed all surveys between 17:00 and 22:00
h. Temperature and humidity levels were
recorded with a Kestrel 3000 hand-held weather
meter. The mean air temperature was 25.5°C and
humidity was 94% during the survey.

Searches were conducted at night. We wore
nitrile gloves that we changed between capturing
every frog by hand. Each individual was placed
in new 16.5 cm long resealable “Ziploc™ plastic
bag. Species identification and Bd sampling were
completed either in the field or at the base camp
the following morning, depending on weather,
safety concerns, and the number of frogs. If the
anurans had to be swabbed at a location other than
the site at which they were captured, they were
maintained in a shaded, cool environment before
being returned and released at the point of capture.

We wore nitrile gloves while swabbing, and
changed gloves between each frog to reduce the
risk of cross-contamination of both samples and
frogs. Eight regions of the frogs were swabbed
five times each: the belly, throat, undersides of
forearms, undersides of legs, and sides of the
body (Brem et al. 2007). Each swab was placed
in a separate vial, sealed, labeled, and sent on ice
to the Amphibian Disease Laboratory at the San
Diego Zoo for analysis. Due to limited resources,
we focused Bd testing on species with an JTUCN
status of “Vulnerable” or higher (Table 2). The
exception was Eleutherodactylus coqui, which
was also tested as a control, due to its abundance
and its inclusion as a target species in Burrowes
et al. (2008b). A total of 143 Bd samples were
collected.

Results

Six species of anurans were identified during
the survey (Figure 3, Table 2). Animals tested in
both Icaco and Hormiga valleys were largely
free of Bd. At least one individual from each of
the four species swabbed (E. coqui, E. cooki, E.
richmondi, and E. wightmanae Schmidt, 1920)
tested positive for Bd. However, 93.7% of all
sampled frogs tested negative (Table 3).

Discussion

This survey provides baseline information
about species richness and the presence of Bd in
previously unstudied populations of threatened
endemic species of Puerto Rican frogs. Three of
the six frog species encountered during the
survey have an IUCN status of “Vulnerable” or
higher. The low occurrence of Bd observed may
suggest that chytridiomycosis currently is not a
major threat to the anuran populations in Icaco
and Hormiga. Populations of Eleutherodactylus
coqui in El Yunque National Forest have been
shown to survive in spite of infection (Burrowes
et al. 2008a). However, Bd infection is highly
seasonal in E. coqui (Longo et al. 2010); it is
possible that the low infections we found are

correlated  with  prevailing environmental
conditions.
Most studies on the Puerto Rican

herpetofauna have been in the Luquillo
Mountain Range (Rios-Lopez 2002). Only
7.2% of the land area of Puerto Rico is protected
(Joglar et al. 2007). With such a minute amount
of land under official protection, information on
populations of amphibians on privately owned
lands, as well as the incidence of Bd among
those populations, is necessary to develop
effective conservation management strategies.
Surveys of remote, understudied areas around
the island will lead to an increased knowledge
of anuran biodiversity and Bd prevalence in
Puerto Rico.

Steep topography and inclement weather
prevented us from surveying the entirety of
either valley. Additional surveys and Bd
sampling events are recommended in both the
wet and dry seasons to determine possible
seasonal fluctuations in prevalence and infection
intensity, as well to expand the total area
surveyed. Acoustic monitoring research may
also assist with confirming the presence of
additional species. A population monitoring
program should be developed for threatened
species such as Eleutherodactylus cooki, E.
wightmanae, and E. richmondi.
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Table 1. Visual encounter survey and Bd sampling point locations.

Survey Point Coordinates Elevation (m a.s.l.) Date Valley
A 18°03.973" N, 66°00.936" W 359 19 July 2014 Icaco
B 18°03.920" N, 66°01.024" W 354 19 July 2014 Icaco
C 18°03.849" N, 66°01.124" W 321 19 July 2014 Icaco
D 18°03.898" N, 66°01.178" W 346 21 July 2014 Icaco
E 18°03.701" N, 66°01.073" W 356 26 July 2014 Icaco
F 18°04.075" N, 66°00.892" W 436 27 July 2014 Icaco
G 18°04.061" N, 66°01.347" W 473 28 July 2014 Icaco
H 18°04.279’ N, 66°01.388' W 408 3 August 2014 Hormiga
| 18°04.286" N, 66°01.635" W 540 5 August 2014 Hormiga
J 18°04.232' N, 66°01.771" W 374 5 August 2014 Hormiga

Table 2. Encountered amphibians. *As of 11/27/2016, per www.IlUCNredlist.org.

Number Captured

Encountered species IUCN Status*
Icaco Hormiga
Eleutherodactylus brittoni Least Concern 7 0
E. coqui Least Concern 29 23
E. cooki Vulnerable 34 8
E. richmondi Critically Endangered 11 35
E. wightmanae Endangered 6 34
E. spp. (unidentified juveniles) NA 15 1
Leptodactylus albilabris Least Concern 6 1
Table 3. Bd test results by species.
Total Frogs Icaco Valley Hormiga Valley

Species Sampled
(both valleys) Positive  Equivocal Negative Total Positive Equivocal Negative Total

E. coqui 22 0 0 2 2 3 0 17 20
E. cooki 41 1 1 31 33 0 0 8 8
E. richmondi 38 0 0 11 11 1 0 26 27
E. wightmanae 26 0 0 6 6 1 1 18 20
E. spp. 16 1 0 14 15 0 0 1 1

Total 143 67 76
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Figure 3. Anurans encountered. (A) Eleutherodactylus coqui, (B) E. brittoni, (C) E. wightmanae, (D) E. cooki, (E) E.
richmondi, and (F) Leptodactylus albilabris. Photos: Gabriela Agostini (A, E), Jan Zegarra (B, C, F), Norman
Greenhawk (D).
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