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Abstract. We confirm the presence of the genus Plectrohyla Brocchi, 1877 in Nicaragua and report the first
records of Plectrohyla guatemalensis Brocchi, 1877 in the country based on three specimens collected in
1983 from the central mountain range of Matagalpa department. These specimens collected over 40 years
ago are the southernmost records for the species and expand its geographic distribution by approximately
175 km southeast from its nearest recorded locality in Honduras.
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INTRODUCTION

Plectrohyla Brocchi, 1877 is an arboreal tree-frog genus composed of 19 species and distributed in the
highlands (900-2800 m a.s.l.) of northern Central American, from Chiapas, Mexico, through Guatemala
and northern El Salvador to east-central and northern Honduras (Kohler 2011; Frost 2024). Members of this
genus inhabit cold streams and ravines in montane pine—oak forests and cloud forests, and most have
relatively small or fragmented geographic distributions (Duellman and Campbell 1992; Duellman 2007,
McCranie and Wilson 2002; Kohler 2011).

Plectrohyla is considered a highly threatened linage. According to the IUCN Red List, 89.5% of its
species are considered Critically Endangered (8 spp.), Endangered (7 spp.), or Vulnerable (2 spp.), and one
species, Plectrohyla guatemalensis Brocchi, 1877, is categorized as Near Threatened but close to qualifying
as Vulnerable (IUCN 2024). Only Plectrohyla matudai Hartweg, 1941is listed as Least Concern in view of
its relatively wide distribution, tolerance of some habitat modification, and a presumed large and stable
population. Over the last decades, most of the species of this genus have declined for a variety of reasons
including habitat loss and degradation, aquatic and terrestrial pollution, chytridiomycosis, and, more
recently, an increase in the frequency and intensity of extreme weather events (e.g. droughts and torrential
rains) resulting from climate change (Corey 2010; Kolby et al. 2010; Lépez-Méndez and Aranda-Coello 2021,
IUCN 2024). For these reasons Plectrohyla is among the top 10 most threatened frog genera in the world
(Re:wild et al. 2023). All new information about any species in this genus is important, both to update its risk
of extinction in more detail and to establish conservation actions.

Kohler (2000, 2001, 2011) recorded Plectrohyla sp. from Nicaragua based on two undetermined larval
and subadult specimens (SMF 79360-61) photographed and collected in April 1999 in the cloud forest of
“Parque Nacional Saslaya, Campamento Los Monos (13.7516, -85.0366), 800 m [a.s.l.], departamento Atlan-
tico Norte, about 20 m away from the nearest stream”. However, several herpetological compilations from
Nicaragua do not include this genus in the country (i.e. Ruiz and Buitrago 2003; Sunyer 2014; HerpetoNica
2015; Robleto-Hernandez et al. 2017). To date, no other records or information is available to confirm the
presence of Plectrohyla in Nicaragua (McCranie et al. 2019).

During the revision of the herpetological collection of the Estacion Bioldgica de Dofiana, Spain, we
found three specimens of Plectrohyla collected in the Nicaraguan department of Matagalpa in March and
April 1983. Herein, we confirm the presence of this genus in Nicaragua and report for the first time P. gua-
temalensis from the country. These records expand its geographic distribution southeast from its nearest
recorded locality in Honduras, and we provide an updated distribution map for this species.
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Figure 1. Distribution of Plectrohyla
guatemalensis. Black points = literature
records and museum specimen occur-
rence data available in GBIF (2024); blue
points = observations occurrence data
in GBIF (2024); red point = new records
presented in this study.

METHODS

The voucher specimens are deposited at the Herpetological Collection of Estacién Bioldgica de Dofiana
(EBD-CSIC) in Seville, Spain. The species was identified using the descriptions by Duellman and Campbell
(1992), Duellman (2001), McCranie and Wilson (2002), and McCranie (2017). Morphological terminology and
abbreviations of the morphometric traits follow McCranie (2017). Measurements were taken with digital
calipers to the nearest 0.01 mm as follows: SVL = snout—vent length; HL = head length; HW = head width;
I0D = interorbital distance at midlength of upper eyelid; SL= snout length, distance from anterior edge of
orbit to tip of snout; EL = eye length; EW = width of upper eyelid; DW = third finger disc width; FEL = femur
length; SHL = shank length (tibia); FL = foot length, distance from proximal edge of inner metatarsal tubercle
to tip of longest toe; FIL = finger | length, from base of distal subarticular tubercle to tip of digit; OSL = outer
prepollex length, from base to tip; and PL = prepollical length from base of beginning of inner prepollex to
outer base of outer prepollex.

To provide an updated distribution of this species, we gathered Plectrohyla guatemalensis occurrence
data from Global Biodiversity Information Facility (GBIF 2024), literature, and the new records from Nica-
ragua. The final map of the currently known distribution of the species was constructed on a cartographic
base of countries from IUCN (2024), a 90-m resolution digital elevation model (https://srtm.csi.cgiar.org/),
and the occurrence records processed with ESRI ArcGIS Desktop v. 10.8.2.

RESULTS

Order Anura
Family Hylidae

Plectrohyla guatemalensis Brocchi, 1877
Figures 1-3

New records. NICARAGUA — DEPARTAMENTO DE MATAGALPA « Santa Marifa de Ostuma; [13.0054, -85.9255];
1400 m elev.; 24.1111983; Juan Carlos Martinez-Sanchez leg.; 13, EBD 28467H. - Same locality and date; 1
juvenile, EBD 28468H - Fila EI Porvenir, 2 km north east of Santa Marfa de Ostuma; [13.016, -85.9073]; 1600
m elev.; 21.1V1983; Juan Carlos Martinez-Sanchez leg.; 13, EBD 28469H.

Adult male EBD 28467H (live weight 14 g) and juvenile EBD 28468H (2.4 g) were found in tropical rain-
forest, the latter on leaves of a banana plant (Musa sapientum L.) in a disturbed area in the forest. The adult
male EBD 28469H (8.1 g) was found on moss on a tree branch, about 2 m above the ground (field notes,
Juan Carlos Martinez-Sénchez, 1983) (Figure 1, 2).
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Figure 2. Dorsal view of preserve
specimens of Plectrohyla guatemalensis
from Santa Maria de Ostuma, Matagalpa
department, Nicaragua. A. EBD 28467H,
adult male. B. EBD 28469H, adult male. C.
EBD 28468H, juvenile.

Identification. We identified these specimens as P. guatemalensis since their coloration in preservative,
external morphology, and morphometric data (Table 1) are congruent with the descriptions and accounts
provided by Duellman (2001), McCranie and Wilson (2002), and McCranie (2017). The most relevant traits
for the identification of these specimens are: 1) massive bifid prepollex (Figure 3); 2) vocal slits absent; 3)
short snout, semicircular in dorsal view and semicircular to near vertical in profile (Figure 4A, B); 4) dorsal
surfaces (head, back, and limbs) with numerous well development rounded tubercles (Figure 4C); 5) coarse-
ly aerolate ventral skin including throat and chest; 6) adult males brown or tan brown, with darker brown
markings on dorsal surfaces; no cream vertical bars on anterior and posterior surfaces of thighs (Figure 2);
flanks slightly paler than dorsal surfaces, with contrasting darker markings; 7) belly and ventral pale brown,
with chin and throat slightly to heavily mottled with dark brown; and 8) medium-sized with SVL in adult
males 48.34 and 52.65 mm.

Of the 19 species currently in this genus (Frost 2024), seven exhibit bifid prepollex: Plectrohyla
acanthodes Duellman & Campbell, 1992 (Meseta Central de Chiapas in Mexico and slopes of the adjacent
Sierra de los Cuchumatanes in western Guatemala, 1540-2250 m), P. calvata McCranie, 2017 (slopes of
Montafia de Celaque in Honduras, 1900-2500 m), P. exquisite McCranie & Wilson, 1998 (Sierra de Omoa in
extreme northwestern Honduras, between 1490-1680 m), P. guatemalensis (with an extended distribution

Table 1. Measurements (mm) of the specimens of Plectrohyla guatemalensis from Matagalpa department, Nicaragua.
For character abbreviations see methods.

Specimen
Characters
EBD 28467H EBD 28469H EBD 28468H

Sex 3 1) Juvenile
SVL 52.65 48.34 33.80
HL 18.81 16.03 12.28
HW 17.51 15.39 12.08
10D m 6.48 4.46
SL 4.81 4.37 3.53
EL 6.90 5.77 5.34
EW 453 4.51 3.67
DW 3.30 310 —
FEL 28.71 24.63 16.62
SHL 29.31 27.80 19.16
FL 25.34 24.24 15.72
FIL 3.97 3.69 2.76
oSt 2.95 277 0.69
PL 3.89 3.62 2.03
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Figure 3. Detail view of bifid prepollex
and coarsely aerolate chest region

of preserve specimens of Plectrohyla
guatemalensis from Matagalpa
department, Nicaragua. A. EBD 28467H,
adult male. B. EBD 28469H, adult male;
note throat heavily mottled with darker
brown markings. The white lines point the Mg EBD 28467H EBD 28469H

basal beginning of prepollex.

Figure 4. Lateral view of heads and
dorsal skin of preserve specimens

of Plectrohyla guatemalensis from
Matagalpa department, Nicaragua. A.
Snout semicircular, slightly mottled with
dark brown markings. B. Snout near
vertical in profile, heavily mottled with
dark brown markings. C. Dorsal skin with
well development rounded tubercles.

Scale bars = 0.5 cm.
EBD 28467H

B

EBD 28469H EBD 28467H

from highlands of the Sierra Madre from southeastern Chiapas, Mexico, eastward through the central and
southwestern highlands of Guatemala to northwestern El Salvador and the Sierra de Nombre de Dios in
north-central Honduras, 900-2800 m), P hartwegi Duellman, 1968 (disjunct distribution in Sierra Madre

de Chiapas and eastern Oaxaca in Mexico, slopes of the Sierra de Cuchumatanes, mountains in EI Quiché,
and Sierra de las Minas in Guatemala, and Sierra de Omoa in southwestern Honduras, 925-2700 m), P.
pokomchi Duellman & Campbell, 1984 (Sierra de las Minas and Sierra de Xucaneb in Guatemala, 1400-2120
m), and P. teuchestes Duellman & Campbell, 1992 (at 1000 m in Sierra de Xucaneb in Guatemala).

The Nicaraguan specimens of Plectrohyla guatemalensis reported here are distinguished from P,
pokomchi by the absence of vocal slits in adult males, and from P. hartwegi by the absent of dark (black)
with cream (usually vertical) marks in anterior and posterior surfaces of thighs. They also differ from P
exquisite and P. teuchestes in having a tuberculate dorsal surfaces (vs. a smooth or almost smooth dorsum).
Plectrohyla acanthodes have large, conical tubercles on dorsal surfaces, while the specimens from Nicara-
gua have the dorsal surfaces more densely tuberculate and with rounded tubercles. Additionally, P acan-
thodes, P. exquisite, P. hartwegi, and P. teuchestes are notably larger (SVL > 67 mm) than the new recorded
Nicaraguan P guatemalensis specimens. Finally, the most recently described species of the genus, P
calvata, has a dorsal coloration uniformly dark without distinctive markings and largely smooth dorsal
surfaces in adult males, traits than differ from the distinctive dorsal darker marking and the tuberculate skin
of P guatemalensis. Additionally, the Nicaraguan specimens also differ from P. calvata by the presence of
a massive and larger prepollex (PL/FIL 0.98 vs. 0.75-0.94 in P. calvata) (Figure 3), and a coarsely aerolate
chest region (Figure 4A, B).
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DISCUSSION

The records of Plectrohyla presented here are of special interest for taxonomic and conservation issues.
First, the specimens identified as Plectrohyla guatemalensis from Santa Maria de Ostuma in Nicaragua
confirm the presence of this genus in the country and extend the geographical distribution of this species
approximately 175 km southeast from the nearest locality in Honduras.

Plectrohyla guatemalensis is a wide-ranging species, occurring in various isolated populations from
south-eastern Mexico, Guatemala, El Salvador, Honduras, and now to northern Nicaragua (Figure 1). Histori-
cally, this taxon has been considered a species complex, and four new species (i.e. P. acanthodes, P. teuch-
estes, P. exquisite, and P. calvata) had been named for populations formerly identified as P. guatemalensis
(Duellman and Campbell 1992; McCranie and Wilson 1998; McCranie 2017). Even now it is considered that
some Honduran populations may belong to other species (McCranie 2017; IUCN SSC Amphibian Specialist
Group 2020). To clearly elucidate the identity of these different geographically isolated populations, includ-
ing the southernmost known Nicaraguan population recorded here, a detailed integrative and molecular
approach is needed.

A recent global assessment confirmed that amphibians are the most threatened vertebrate group,
with 40.7% of species threatened with extinction (Luedtke et al. 2023). In the Neotropics, notable con-
centrations of threatened species are located in the Caribbean, Mesoamerica, and tropical Andes, and
most of the Critically Endangered anurans inhabit in highland forests of the last two regions (Re:wild et al.
2023). Plectrohyla is one of the top 10 most threatened frog genera, with 89% of species in extinction risk
categories. Plectrohyla guatemalensis is categorized as Near Threatened but close to qualifying for Vulner-
able because of an estimated population decline of approximately 20-25% in the last decade (IUCN SSC
Amphibian Specialist Group 2020). The Guatemala Spikethumb Frog was historically abundant in Mexico,
but it has not been recorded in that country for decades, except from Volcdn Tacand (IUCN SSC Amphibian
Specialist Group 2020). In Honduras, it is apparently still common in some sites (e.g. Parque Nacional
Montafia de Yoro, Parque Nacional Pico Pijol, and Parque Nacional La Muralla), moderately common in
its Guatemalan range (Gonzalez-Mollinedo and Marmol-Kattan 2020), and with few recent records in El
Salvador (Mordn-Hidalgo et al. 2012).

The Nicaraguan records of P. guatemalensis proves that the species has an even wider distribution
across the mountain systems of northern Central America, at least until the early 1980s. Several clues may
explain the finding of P guatemalensis in Nicaragua over 40 years ago and why it has not been found since.
In addition to the difficulty of detecting arboreal species in tropical forests, it is possible that this species
was historically uncommon or rare in Nicaragua, only detectable with high sampling efforts. Although
there has been a progressive increase in herpetological research in the country, most of the Nicaraguan
departments remain understudied (Sunyer et al. 2014), particularly at high elevations, and many regions
remain poorly explored (Martinez-Fonseca et al. 2024), as is the case of the Santa Marfa de Ostuma and
surrounding mountain areas.

Although several field trips were carried out to Cerro Saslaya after Kohler (2000) records of Plectrohyla
sp., they resulted in no additional specimens for this genus (McCranie et al. 2019). However, those posterior
field trips were carried out during the rainy season (May—November) (J. Sunyer unpublished data), and all
Plectrohyla records from Nicaragua (i.e. the undetermined juveniles from Cerro Saslaya as well as our three
records of P guatemalensis from Santa Maria de Ostuma) were collected either in March or April, that is, at
the end of the driest period.

Another possibility is that P guatemalensis was present in the north-central mountain system of the
country until the mid-1980s but is now extirpated there. Most amphibian declines have occurred in the
tropics of Australia, Central America, and South America (Scheele et al. 2019; Luedtke et al. 2023). Local
extirpations of anuran populations or even species extinctions in Central America have been documented
since in the early 1980s (Whitfield et al. 2016; Scheele et al. 2019). Habitat loss or modification due to
increases in timber harvesting, livestock, and agricultural development, pathogens, especially the chytrid
fungus Batrachochytrium dendrobatidis Longcore, Pessier, Nichols, 1999 (Bd), and land and water pollution
have been the most important threats to amphibians in Central America. In Nicaragua, deforestation has
steadily increased over time. For example, in the La Via Lactea territory in Matagalpa department (near
the site where P guatemalensis was founded in 1983), 93% of the forest cover was converted to pasture
for livestock development between 1978 and 2011 (Tobar-Lépez et al. 2019). Additionally, Bd is present in
the country (Garcia-Roa et al. 2014; Stark et al. 2017), and a ranavirus has been associated with an anuran
mortality event in the cloud forest of Volcano Maderas in 2011 (Stark et al. 2014). Bd has been detected in
seven Plectrohyla species (https://amphibiandisease.org), and apparently implicated in drastic population
declines of some of its members (Corey 2010; Kolby et al. 2010). However, recent studies show that some
species of the genus are apparently resistant to the effects of this fungal pathogen under field conditions
(Bolom-Huet et al. 2023).

Finally, these records, housed in long-term public museums, highlight the importance of zoological
collections through time and reinforce that they are timeless treasures (Koch et al. 2019), particularly in this
time of rapid environmental changes, contributing to the global development of science (Nachman et al.
2023).
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