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mundo, en el que se publican notas académicas en espafiol e inglés. THERYA NOTES es una revista digital
de publicacién cuatrimestral (tres fasciculos por afio) que recibe propuestas para publicacion durante
todo el afio. Tiene un sistema de evaluacién por pares a doble ciego y es de acceso abierto.

En la Portada

Como la mayor parte de los mamiferos pequefios, los tlacuachines del géAamuatzinconstruyen sus
propios nidos o bien reutilizan refugios preexistentes para criar, protegerse y descansar. En el presente
numero se reporta por primera vez el hallazgo de un individuoTacuatzin balsasensasidando en un

panal de avispas en la region Mixteca, Oaxaca (México).

(Fotografia de Aketzali Martinez Martinez)

Like most small mammals, mouse opossums of the gefilescuatzinbuild their own nests or reuse pre-
existing shelters to breed, protect themselves, and rest. This issue reports the rst record of an individual
of Tlacuatzin balsasensiesting in a wasp comb in the Mixteca region, Oaxaca (Mexico).

(Photograph byAketzali Martinez Martingz

El logo de la AMMAC: “Ozomatli”

El nombre de “Ozomatli” proviene del ndhuatl,se re ere al simbolo astrolégico del mono en el calendario
azteca, asi como al dios de la danza y del fuego. Se relaciona con la alegria, la danza, el canto, las
habilidades. Al signo decimoprimero en la cosmogonia mexica. “Ozomatli” es una representacion
pictorica delmono arafiaAteles geo roy), la especie de primate de mas amplia distribucion en México.

“Es habitante de los bosques, sobre todo de los que estan por donde sale el sol en Anahuac. Tiene el
dorso pequefio, es barrigudo y su cola, que a veces se enrosca, es larga. Sus manos y sus pies parecen
de hombre; también sus ufias. Los Ozomatin gritan y silban y hacen visajes a la gente. Arrojan piedras y
palos. Su cara es casi como la de una persona, pero tienen mucho pelo.”
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Mexicana de Mastozoologia A. C. Calle 78 entre 13-1 y 128 Num. 578. Colonia Residencial Pensiones VI
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New records of atypical coloration in bats
(Chiroptera) from Colombia

Nuevos reportes de coloracion atipica en murciélagos
(Chiroptera) de Colombia

GERALDINHBUITRAGECASTARS', GNNA SALASTUPAZ, EDILSONPATIRG CASTILLE, AvA MaRiAAVILA GARCIA,
MicHAELARENASRAMIREZ®, NcOLASREYESAMAYA, AND DanNY ZURE
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2Grupo Mastozoologia & Coleccién Teriol6gica, Unsigad de Antioquia. Calle 67 53-108, C. P. 05000z(ellin. Antioquia,
Colombia. E-maigginna59@gmail.con{GS-T edipacal989@hotmail.cor(EP-C).

3Programa de Posgrado en Biologia, Universidad dst@d&ica, Campus Rodrigo Facio. San Pedro, Mom&3a#,1 C. P. 1503. San
José, Costa Rica. E-mailavil9719@gmail.confAMA-G).

“Programa de Biologia, Universidad del Quindio. €arl5 12 norte, C. P. 630004,

Armenia. Quindio, Colombia. E-mailichael.arenasr@ugqvirtual.edu.¢A-R).

5Coleccion de Mamiferos, Instituto de Investigacida Recursos Bioldgicos Alexander von Humboldt. €ar815-08, C. P. 154001,
Claustro de San Agustin. Villa de Leyva, Colontbimailnreyes@humboldt.org.c§NR-A).

®Museo de Ciencias Naturales de La Salle, Instifetnolégico Metropolitano. Calle 54A #30-01, C3R012, Medellin. Antioquia,
Colombia. E- maituraduriamuseo@itm.edu.c(DZ).

In mammals, changes in melanocyte regulation have been reported to generate variation in skin and coat pigmentation, which may
result from genetic abnormalities or environmental factors. These include albinism, leucism, piebaldism, melanism, and hypomelanism.
This study expands the record of bats with atypical coloration in Colombia, based on local biological collections. Specimens deposited in
the Mammal Collection of the Museo de Ciencias Naturales de La Salle, the Teriological Collection of the Universidad de Antioquia, and the
Mammal Collection of the Instituto de Investigacién de Recursos Biolégicos Alexander von Humboldt were reviewed. The identi cation and
classi cation of atypical coloration followed the criteria described by Lucati and Lopez-Baucells (2016). From the review of the collections, 12
species of bats with atypical coloration were recorded, 6 of which represent new records of atypical coloration in bats for Colombia. The most
frequently reported atypical coloration was the presence of white spots, a condition known as piebaldism. Understanding the long-term
frequency of atypical colorations contributes to knowledge about bat populations. These ndings not only enrich the taxonomic inventory of
Colombian bats but also raise new questions about the causes and e ects of these pigmentation variations. The classi cation of these atypical
colorations is crucial, as the inconsistent use of these terms can lead to confusion in literature.

Keywords: Atypical; bats; Chiroptera; leucism; piebaldism.

Se hareportado que, en los mamiferos, los cambios en la regulacion de los melanocitos generan una variacién en la pigmentacion de la piel
y el pelaje, los cuales pueden ser resultado de anomalias genéticas o factores ambientales. Estas incluyen albinismo, leucismo, piebaldismo,
melanismo e hipomelanismo. Este estudio amplia el registro de murciélagos con coloraciones atipicas en Colombia, basado en colecciones
bioldgicas locales. Se revisaron ejemplares depositados en la Coleccién de Mamiferos del Museo de Ciencias Naturales de La Salle, Coleccic
Teriologica de la Universidad de Antioquia y Coleccién de Mamiferos del Instituto de Investigacion de Recursos Bioldgicos Alexander von
Humboldt. Para la identi cacion y clasi cacion de diferencias en la coloracion, se utilizé el criterio descrito por Lucati y Lépez-Baucells (2016).
Se registraron 12 especies de murciélagos con coloracién atipica, de los cuales 6 son nuevos registros de murciélagos con coloracién atipica
para Colombia. Las coloraciones atipicas mas cominmente reportadas son la presencia de manchas blancas, conocidas como piebaldismo.
Conocer la frecuencia con la que ocurren las coloraciones atipicas a largo plazo contribuye al conocimiento de las poblaciones de murciélagos.
Estos hallazgos no s6lo enriquecen el inventario taxondmico de los murciélagos colombianos, sino que también plantean nuevas preguntas
sobre las causas y efectos de estas variaciones en la pigmentacion. La clasi cacion de estas coloraciones atipicas es crucial, ya que el uso ampl
de los términos puede generar confusion en la literatura.

Palabras clave:Atipico; Albinismo; Chiroptera; Leucismo; Piebaldismo.
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Reportes de coloracién atipica, Colombia

La pigmentacion basada en melanina es un sistemmptejo

y bastante conservado entre los vertebrados, qu&adiucra
la creacion, migracion y regulacion de melanocitpfoekstra
2006). En mamiferos, la coloracion depende principalnen
de la cantidad y distribucién de melanina en la piel
pelo vy los ojos Kertl y Rosel 2009 Las variaciones en la
pigmentacion pueden originarse por alteraciones géticas
gue afectan la sintesis o regulacién de la melaninatros
pigmentos, a través de la accién de genes comdviEl1Ry
otros involucrados en la via de sefalizacién de amglcitos
(Lamoreux et al, 2010. Sin embargo, la pigmentacion
no esta determinada Unicamente por factores gendig
Los factores ambientalesMoller y Mousseau 2001y la
de ciencia dietaria Clapp 1974 también pueden in uir en
la expresion y distribucion de los melanocitos, doe tiene
consecuencias en la pigmentacion de los individuos.

Quintanilla, 2018 Medina y Lo6pez, 2010 entre otros,

con algun tipo de coloracién atipica. De acuerdo con los
reportes de literatura, en Colombia se han registrado 14
especies de murciélagos con alguna coloracion atipica.
Entre los casos documentados, se han reportadAreoura
caudifer, Lonchophylla robusta, Carollia brevicauda, Artibeus
lituratus A. planirostriy Dermanura rosenbergon leucismo
(Olarte-Gonzélezet al 2014 Chacénet al 2015 Garcia-
Restrepoet al 2023. Ademas, se ha registrado piebaldismo
en C. perspicillata, Glossophaga commissarisi, Hsunycteris
thomasi, Phyllostomus elongatus, Trachops cirrhgsus
Tonatia saurophilaGarcia-Restrep@t al 2023. También

se ha reportado albinismo erC. perspicillataCalderén-
Alvarez y Marin-Vasquez 20)L&artiendo de este marco de
referencia, el objetivo de este trabajo es complementar el
inventario con nuevos registros de especies de murciélagos

Estos cambios en la coloracién han sido descritos en la que presentan coloraciones atipicas partir de ejemplares
literatura bajo distintos términos, tales como: coloraciones depositados en colecciones biolégicas locales de Colombia.

atipicas [doeta et al 2011 Velandia-Perillaet al 2013
Zalapaet al 2016 Marin 202), desérdenes cromaticos
o de pigmentacion Rochaet al 2013 Lucati y Lopez-
Baucells 2016 Rose et al 2016 Garcia-Restrepcet al
2023 y aberraciones cromaticad/¢€loso-Friagt al 202(.

Serealiz6 unarevision sistematica de ejemplarekatden
Chiroptera en tres colecciones bioldgicas colomb&m la
Coleccion de Mamiferos del Museo de Ciencias Ndagae
La Salle (MCNS), la Coleccion Teriol4gica de leeldsidad de
Antioquia (CTUA) y la Coleccion de Mamiferos dstitato

Entre estas coloraciones atipicas se encuentran a) lasde Investigacion de Recursos Biolégicos Alexandem vo
asociadas a una biosintesis anormal de melanina, como elHumboldt (IAvH-M).

hipomelanismo, melanismo y b) la falta de melanina, como

el leucismo, el albinismo y el piebaldismo.

De acuerdo con Lucati y Lopez-Baucells (2016)
el albinismo es una condicibn genética y hereditari
asociada a la ausencia de la enzima tirosinasgyoasable
de sintetizar melanina. Esta condicion se mani esen
la ausencia total de la coloracién en el pelaje gjidos,
como la piel y los ojos. El leucismo, por su pase,de ne
como la pérdida de coloracion completa, mostrandau
fenotipo en el pelaje blanco o blancuzco y los ojsiempre
de color normal, debido a la falla en la migracidle los
melanocitos Lucati y Lopez-Baucells 20L&l piebaldismo
se describe como una aberracion cromatica que spresa
con manchas hipopigmentadas en el cuerpo, debidda
ausencia de melanocitos en la parte afectada. Elanesmo

es el exceso de melanina en el pelo, produciendo un

fenotipo de pigmentacidn oscura, que puede ser gared
o dado por el ambiente L(ucati y Lopez-Baucells 20).6
Por dltimo, el hipomelanismo es un trastorno heréalio

gue afecta la biosintesis de la melanina y produce

individuos de color beige, dorado, amarillento o jimo
con una piel insucientemente pigmentada Lucati vy

Lépez-Baucells 2006 Si bien cada coloracién presenta un

patrén cromatico diferenciado, de la revision rezdida por
Lucati y Lopez-Baucells (2016gfAalaron que el término
piebaldismo ha sido utilizado deliberadamente en 80 %
de 609 individuos analizados, sugiriendo la necesidde
correcciones en su clasi cacion.

En mamiferos se han reportado mustélidoSobroza

et al 2016, roedores Narin 202), quirdpteros KMejia-
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Se revisaron ejemplares preservados en piel seca o en
liquido. Para la identi cacidn y clasi cacion de las diferentes
categorias de anomalias en la coloracién se siguio6 el criterio
descrito por Lucati y Lépez-Baucells (20167Ademas, se
registraron datos de cada espécimen, incluyendo localidad
de captura, fecha y colector. Asimismo, se tomd un registro
fotogra co de cada caso.

En total, se registraron 17 individuos con coloraciones
atipicas en las colecciones bioldgicas consultadas: 11
se encontraron en CTUA, cinco en la MCNS y uno en la
IAVH. Estos ejemplares corresponden a 12 especies, de
las cuales seis no habian sido reportadas previamente
con coloraciones atipicas en la literatura cienti ca para
Colombia. Los nuevos registros corresponderCairoderma
salvini, Dermanura phaeotis, Glossophaga soricina, Lasiurus
ega, Molossus molossuSturnira bake(iTabla 1; Figura 1).

Las especies registradas pertenecen a tres familias
Molossidae, Phyllostomidae y Vespertilionidae. Dxtas, la
familia Phyllostomidae fue la més representativa taren
numero de especies como en abundancia de individuos
(88.23 %), mientras que para las familias Vespenitiae
y Molossidae solo se encontré un individuo. Se obse
un mayor nimero de especies con piebaldismp £ 7),
seguida de hipomelanismon( = 5), leucismor( = 3) y
albinismo f = 2).

A. planirostrifue la especie con mayor numero de
registros 6 = 4), observandose casos con piebaldismo y
leucismo parcial, seguido poA. lituratuscon tres registros
(Tabla 1). Estos especimenes fueron registradadifementes
regiones naturales de Colombia, siendo la regiondima la




Buitrago-Castafio et al.

Tabla 1.Registros de coloracion atipica en murciélagos en tres colecciones de Colombia: Coleccion Teriolégica, Universidad de Antioquia (CTUA): Coleccién de Mamiferos del ML
de Ciencias Naturales de La Salle (MCNS) con cédigo de coleccién CSJ-m y la Coleccién de Mamiferos, Instituto de Investigacion de Recursos Biol6gicos Alexander von Humboldt (1A
Hembras (H), Machos (M). * Nuevos registros para Colombia.

Familia Nombre cienti co Sexo Etapa Tipo de coloracién Departamento Municipio y localidad Ndmero de
de vida atipica catalogo
Molossidae Molossus molossus* H Adulto Piebaldismo Antioquia Guatapé CTUA-6581
Phyllostomidae Artibeus lituratus H Juvenil Hipomelanismo Antioquia Medellin, Universidad de Antioquia CTUA-3374
Artibeus lituratus M Adulto Hipomelanismo Santander Cimitarra, Termocentro CTUA-6095
Artibeus lituratus M Adulto Hipomelanismo Choco Riosucio CTUA-0311
Artibeus planirostris M Adulto Piebaldismo Santander La Mesa, borde del rio Sogamoso CTUA-2347
Artibeus planirostris H Adulto Leucismo Santander Piedecuesta CTUA-2348
Artibeus planirostris H Adulto Piebaldismo Norte de Santander Salazar, Finca San Pablito CSJ-m-0731
Artibeus planirostris H Adulto Piebaldismo Norte de Santander Salazar, Finca San Pablito CSJ-m-0730
Carollia brevicauda M Adulto Hipomelanismo Cérdoba Montelibano, Mina Cerro Matoso, CTUA-5758
Embalse J-K y quebrada El Tigre
Carollia perspicillata H Adulto Piebaldismo Antioguia Valparaiso, Finca La Fabiana CSJ-m-1280
Chiroderma salvini* H Adulto Leucismo Choco Quibdo, Pecurita CTUA-2155
Dermanura phaeotis* H Adulto Leucismo Bolivar Cantagallo, Finca el Salado CTUA-3573
Dermanura rosenbergi M Adulto Hipomelanismo Choco Lloré CTUA-2312
Glossophaga soricina* M Adulto Piebaldismo Antioquia Caramanta, Predio el Chumbimbo CSJ-m-1354
vereda Chirapoto
Platyrrhinus umbratus ~ H Adulto Piebaldismo Antioquia Urrao,Vereda Calles, El macho CSJ-m-0957
Sturnira bakeri* H Adulto Albinismo Antioquia Cocorna CTUA-3091
Vespertilionidae Lasiurus ega* M Adulto Albinismo Caqueta San Vicente del Caguéan, Vereda Cristo |1AvH-M-07948

Rey, nca Andalucia, margen izquierda

Rio Pato

gue presenté mayor nimero de casos £ 11), seguida por

la region Paci carf= 3) y la region Cariben= 2), mientras
gue en la Amazonia solo se encontrd un registro.

anterior coincide con nuestro estudio ya que 16 imaluos
se reportaron como adultos.
En el presente estudio, la familia con mayor nimero de

Las coloraciones atipicas mas comunmente reportadas
son la presencia de manchas blancasdati y Lopez-Baucells
2016 Zalapaet al 2016, conocidas como piebaldismo. Las
consecuencias que generan la aparicion de estas@giones
atipicas son desconocidas y poco estudiadas; sirbargo,
se hipotetiza que podria reducir la e ciencia bialica de
los individuos Benschet al 2000, incrementando el riesgo
a la depredacion VYignieri et al 201Q y disminuyendo el
éxito de apareamiento Hloekstra 200% Esta hipotesis aun
no ha sido refutada; aunque algunos estudios repemt
murciélagos adultos y de hembras gestantes, lo cguagiere
gue no inter ere en la reproduccion y supervivencide
los individuos Lopez-Wilchis y Le6n 201Reiset al 2019
Martinez-Coronekt al 2020 Marin-Vasquezt al. 2020. Lo

registros y de especies fue la familia Phyllostomidae, y en
menor proporcion las familias Vespertilionidae y Molossidae.
Una posible explicacion, como sefialdernandez-Aquilar
(2023) es que, en los monitoreos de fauna silvestre, como
murciélagos, al emplear redes de niebla, los integrantes
capturados usualmente corresponderan a la familia
Phyllostomidae, por lo que, si este es el método utilizado
entonces esperariamos que la mayor cantidad de individuos
con alguna coloracion atipica se encontraran en la familia
Phyllostomidae. Esto sugiere un sesgo debido al método de
captura empleado.

De acuerdo corSuérez-Castret al.(2021) las regiones
como la Amazonia y la Orinoquia estdn pobremente
muestreadas cuando de mamiferos se trata, lo que
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1NTVERY

COLECCION TE

Figura 1. Nuevos registros de murciélagos con coloracién atipica en Colombi®apssus molossubk) Chiroderma salvinc)Sturnira bakerid) Dermanura phaeotj) Lasiurus ega
f) Glossophaga soricinkos individuosa y f corresponden a piebaldismo, b y d a leucismo y c y e a albinismo.

podria explicar por qué solo se cuenta con un registro comprender la dindmica de las poblaciones de murciélagos,
en la Amazonia y en la Orinoguia ninguno. Ademas, en evaluar su estado de salud y resiliencia, y establecer
las colecciones revisadas, estas regiones podrian estarestrategias de conservacion mas efectivas.
subrepresentadas ya que la CTUA tiene un énfasis en el Esteestudioampliaelconocimientosobrelascalciones
estudio de los pequefios mamiferos del noroccidente del atipicas en murciélagos de Colombia, documentando 12
pais Golari y Bonilla-Sanchez 20P¥ el MCNS alberga especies con coloraciones atipicas, donde el piebaldismo
ejemplares principalmente de las regiones Andina, Caribe y prevalece sobre el albinismo. La incorporacion de seis
Paci cay sélo dos ejemplares de la Amazoniay ninguno de lanuevas especies con estas coloraciones atipicas en varias
Orinoquia Zurc 2023. En Colombia hay aproximadamente regiones del pais destaca la importancia de las colecciones
23 colecciones biolégicas que albergan mamiferos, por lo biolégicas como herramientas claves para la investigacion
gue seria importante revisar otras colecciones del pais paraen biodiversidad. Sin embargo, se recomienda revisar otras
obtener mas informacion de estas areas poco muestreadas colecciones del pais con el n de ampliar el conocimiento
y aumentar la cantidad de registros de especies con algin de estos registros. Estos hallazgos ademas de enriquecer el
tipo de coloracién atipica. inventario taxondmico abren nuevas lineas de investigacion
Conocer la frecuencia con la que se presenta estey plantean nuevas preguntas sobre las causas, efectos, e
tipo de coloraciones atipicas a largo plazo, analizando su implicaciones ecolégicas de este fenémeno. Asi mismo,
variacion espacial y temporal, permitira identi car patrones el uso de la estandarizacion en la clasi cacién de estas
consistentes en su ocurrencia asociados a posibles causasgcoloraciones es crucial para evitar confusiones en la
como factores ambientales, genéticos, antropogénicos o literatura cienti ca y garantizar una terminologia precisa y
climéticos. Este tipo de informacién puede ser clave para consistente. A futuro, sera necesario profundizar en estudios
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Potential predation of a mud turtle by a jaguar ( Panthera onca):
evidence from camera traps in the Mexican Maya Forest

Depredacion potencial de una tortuga de pantano
por un jaguar (Panthera onca): evidencia
de camaras trampa en la Selva Maya mexicana
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The jaguar Panthera onchis a large felid widely distributed throughout the Americas. Across its range, the species primarily preys on
mammals, birds, and reptiles. Although reptile consumption is well documented in the southern portions of its distribution, such behavior
is rarely reported in Mexico, particularly in the case of chelonians. In this study, we present photographic records suggesting the potential
predation and/or consumption of a mud turtleKinosternorsp.) by a jaguar in the Mexican Maya Forest. Between November 2022 and February
2024, we conducted camera trap surveys to monitor wild vertebrates inhabiting the Maya Forest within the Calakmul Biosphere Reserve,
Campeche, México. At the end of the monitoring period, we retrieved the digital data recorded by the devices to identify the documented
species. We achieved a sampling e ort of 4,700 trap-nights, during which we obtained photographic records of the vertebrate species
inhabiting the region. In November 2023, we recorded an event involving a subadult jaguar holding a mud turtle (Testudines: Kinosternidae) in
its jaws. Although species-level identi cation was not possible, we determined that the turtle belonged to the géinissternonOur nding
contributes to the limited documentation of jaguar predation on turtles in Mexico and highlights the need for further research on the species’
feeding ecology in the tropical forest ecosystems of the Selva Maya.

Key words: Calakmul; Campeche; Felidae; feeding habi{isiosternonphoto-record; prey; reptile; tropical forest.

El jaguar Panthera oncpes un felino con amplia distribucion en América. A lo largo del continente, la especie se alimenta principalmente
de mamiferos, aves y reptiles. Aunque el consumo de reptiles ha sido extensamente documentado en regiones del sur de su distribucion,
los reportes de este tipo de presas en México son raros, particularmente en el caso de los quelonios. En este estudio, presentamos registros
fotogra cos que sugieren la posible depredacién o consumo de una tortuga de pantakm@sternorsp.) por un jaguar en la Selva Maya de
México. Entre noviembre de 2022 y febrero de 2024, colocamos camaras trampa para el monitoreo de vertebrados silvestres que se distribuyen
en la Selva Maya de la Reserva de la Biosfera Calakmul, Campeche, México. Al nal del monitoreo, recuperamos la informaciénedigital obt
por los dispositivos para la identi cacion de las especies registradas. Logramos un esfuerzo de muestreo de 4,700 noches/trampa, con lo que
obtuvimos registros fotogra cos de las especies de vertebrados que se distribuyen en la region. En noviembre de 2023, registramos el evento
de un jaguar subadulto sosteniendo una tortuga de pantano (Testudines: Kinosternidae) en sus fauces. Aunque no logramos su identi cacion
a nivel de especie, determinamos que la tortuga pertenece al gén€irmsternon Nuestro hallazgo contribuye a incrementar la informacion
limitada sobre la depredacion de tortugas por parte del jaguar en México y hace patente la necesidad de continuar investigando los habitos
alimentarios de este felino en los ecosistemas de bosques tropicales de la Selva Maya.

Palabras clave Bosque tropical; Calakmul; Campeche; Felidae; habitos alimentétingsternonpresa,; registro fotogra co; reptil.
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Despite continental-scale population declines, the jaguar al. 2017 Castellé 202) where its feeding habits can vary
(Panthera oncaremains widely distributed, ranging from considerably Seymour 198%e Oliveira and Medellin 2002
the southern United States to central Argentina in the Haywardet al 201§. Jaguars are obligate carnivores and
Americas $eymour 1989Quigleyet al 2017 J drzejewski  are widely regarded as opportunistic predators, exploiting
et al 201§. Across its distribution, the jaguar inhabits a prey in relation to its availability in the environment
variety of habitat types $andersonet al 2002 Quigleyet  (Rabinowitz_and Nottingham 1986Astete et al, 2007
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Carrilloet al 2009 Haywardet al 2016 Ferretiet al 2020
Entringeret al 2022 Foster and Harmsen 2022 However,
at a population-level, jaguar feeding behavior may also
re ect ecological specializations, relying on foraging
strategies that target specic prey specied\anda 1994
de Oliveira and Medellin 200Novacket al 2005 Weckel
et al 2006de Azebedo 200Bbased on their morphological
(Carboneet al 1999 and behavioral traits such as group
size and gregariousnesgéywardet al 2016, rather than
solely on opportunistic encounterswWeckelet al 200§.

Based on the above, jaguar prey selection and diet
composition appear to be context-dependent, varying
primarily with habitat type, prey availability, and the
ecological traits of potential prey specie§S€éymour 1989
Hayward et al 2016 Entringer et al 2023. Throughout
its distribution, the jaguar has been recorded consuming
at least 111 prey species, ranging from small rodents to
livestock Seymour 1989Weckelet al 2006 Hayward et
al. 2016 Entringer et al 2022 Foster and Harmsen 20232
While its diet primarily consists of medium- to large-sized
terrestrial mammals, typically averaging 32 = 13 kappez-
Gonzalez and Miller 200MHaywardet al 201§, in habitats
with low mammalian abundance—such as wetlands,
coastal areas, and oodplains—jaguars may incorporate
armored reptiles, including crocodilians and chelonians
(Emmons 1989Cavalcanti and Gese 201Da Silveireet al
2010 Azevedo and Verdade 20]1Britoet al 2018.

Reptile consumption by jaguars in South America has
been extensively documented (e.glroéng 2000 Garlaet
al. 2002 Weckelet al 2006 Da Silveiraet al 2010 Verissimo
et al 2012 Herreraet al 2016 Brito et al 2018 Morera-
Chacénet al 2019 Entringeret al 2029. However, such
reports from northern populations, particularly in México,
remain scarce.
species identi ed in the jaguar’s diet include the collared
peccary P. tajacl, armadillo Dasypus novemcinctyscoati
(Nasua naricp brocket deer NMlazama temamaand M.
pandorg), and white-tailed deer @docoileus virginianus
Aranda and Sanchez-Cordero 1998ernandez 2008 In
contrast, records of reptile predation in this region are
limited to cases involving sea turtlesGaretta caretta
Chelonia mydasand Eretmochelys imbricatain Quintana
Roo Cuevaset al 2014 Rosales-Hernandeet al 2022
and Morelet’'s crocodiles@rocodylus morelefiwithin the

of terrestrial turtle potential consumption by jaguars in
northern populations and within Mexico.

The study was conducted in the Calakmul Biosphere
Reserve (CBR), located in the Maya Forest region of
Campeche, southeastern México (18° 38'-18° 08’ N, 89° 44'—
89° 31'W). The protected area covers 7,231.85 km?2 and is
characterized by a tropical subhumid climate (Aw), with an
average annual temperature of 24.6 °SEMARNAP 2000
Rainfall is concentrated between June and November, with
an average annual precipitation ranging from 1,000 to
1,500 mm Garcieet al 2009. The CBR includes a mosaic of
tropical forests with diverse characteristics, where the main
vegetation types are Medium Sub-Perennial Forest, Low-
Flooded Forest, and Medium and Low Semi-Deciduous
Forests Martinez and Galindo-Leal 20p2

Between November 2022 and February 2024, we
conducted 10 camera trap sampling sessions to monitor
medium- and large-sized vertebrate species distributed
within the CBR. The duration of each of the ten sampling
sessions varied: the shortest period lasted 31 days
(October—-November 2022), while the longest extended
over 86 days (July—October 2023; Table 1). The average
sampling duration was 47 + 18.6 days. During each session,
10 camera trap stations (Reconyx™ HyperFire 2 Professional
Covert IR, Holmen, WI, USA) were deployed within the
bu er zone of the CBR, spaced at an average distance of
1.16 + 0.1 km, collectively covering approximately 19
km2. Camera traps were mounted on trees at a height of
30-60 cm above ground level in locations showing signs
of wildlife activity, to maximize the likelihood of detecting
target species Zimmerman and Rovero 2036 Each
camera trap was programmed to operate continuously, 24
hours per day, capturing two images per trigger event with

In southeastern Mexico, the main prey a 60-second delay between activations. At the end of each

sampling session, the digital data recorded by the devices
were retrieved, and the species detected—along with the
date, time, and location of each capture—were identi ed.
We achieved a total sampling e ort of 4,700 trap-
nights, during which we obtained photographic records
of medium- and large-sized vertebrate species within the
CBR. Among these, we documented 15 independent jaguar
presence events, de ned as at least one detection within a
24-hour period. These events represented a minimum of
six distinct individuals: 1 adult male, 3 adult females, and 2

Calakmul Biosphere Reserve (CBR) in Campeche, locatedubadult males.

in the Mexican Maya ForesPérez-Flores 201&iméa-Panti
et al 2020. Reports of predation on terrestrial chelonians
are even scarcer, with only a single documented event, in
which the tortoise could not be identi ed to the species
level Aranda and Sé&nchez-Cordero 199@lso occurring
within the CBR region.

In this study, we report a case of a mud turtle
(Kinosternidagcaptured by a jaguar, based on photographic
evidence obtained from camera traps in the CBR region.
This key record contributes to the very limited knowledge
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Of particular interest were two sequential jaguar records
obtained on November 3, 2023, at a monitoring station
located at 18°30'46.3" N and 89°52'05.1” W. These images
were captured in a low-lying, ood-prone area within a
transitional zone between Medium Sub-Perennial Forest
and Low Semi-Deciduous Forest. In the rstimage, taken at
12:16 h, an adult female jaguar was photographed moving
in a northwest—southeast direction through the Low Semi-
Deciduous Forest (Figure 1). Two minutes later (12:18 h), a
subadult male was recorded following the same trajectory.



Table 1. Start and end dates of 10 camera-trap sampling periods used to monitor
medium- and large-sized vertebrate species in the Calakmul Biosphere Reserve,
Campeche, Mexico.

Season Number  Start date End date Duration  Sampling e ort
of camera (days) (night-traps)
traps

1 10 01/11/2022  04/12/2022 33 330
2 10 05/12/2022  15/01/2023 41 410
3 10 18/01/2023  21/02/2023 34 340
4 10 05/03/2023  16/05/2023 72 720
5 10 05/06/2023  23/07/2023 48 480
6 10 25/07/2023  19/10/2023 86 860
7 10 22/10/2023  22/11/2023 31 310
8 10 25/11/2023  17/01/2024 53 530
9 10 19/01/2024  20/02/2024 32 320
10 10 21/02/2024  01/04/2024 40 400

Total 470 4700

This individual was carrying a mud turtle in its jaws
(Figure 2), which was identi ed to the genuKinosternon
(Testudines: Kinosternidae) based on visible morphological
traits. However, due to photographic limitations, species-
level identi cation was not possible.

Our record contributes to the scarce documentation
of jaguar potential predation on turtles in Mexico—an
interaction rarely reported within the Mexican Maya
Forest.

Rodriguez-Luna et al.

in providing direct, non-invasive insights into jaguar
hunting behavior, particularly in relation to potential prey
detection and recognition ills et al 2004 Smith et al
2020). While camera traps provide valuable information on
speci ¢ aspects of predation, such as encounter rates and
behavioral cues preceding attacks, their ability to evaluate
prey selection is inherently constrained. Prey selection
involves complex ecological and behavioral processes
that often require complementary approaches—such
as scat analysis, prey availability surveys, or integrative
modeling frameworks—for robust evaluation Kelt et

al. 2019. Continued documentation of such predation
events and behavioral interactions is essential to deepen
our understanding of the trophic ecology and behavioral
plasticity of jaguar populations in this region.

The photographic evidence reported here was obtained
shortly after the peak of the rainy season (September), in a
transitional ecotone between Medium Sub-Perennial and
Low Semi-Deciduous forest. During the wettest months,
this habitat develops temporary wetland-like conditions
that facilitate the presence of aquatic and semi-aquatic
fauna, including freshwater turtles. The scarcity of records
documenting jaguar predation on such prey in Mexico
may be partly attributed to suboptimal monitoring of
habitats such as seasonally ooded habitats, wetlands, and
oodplains, where reptiles, including crocodiles, caimans,
and turtles are more frequently foundOe Azevedo and

It also underscores the value of camera traps Murray 2007 Azevedo and Verdade 201 3ima-Pantit al

Figure 1. Photographic record of an adult female jagud@anthera oncpin the Calakmul Biosphere Reserve, Selva Maya region, Campeche, Mexico. The image was captured a

12:16:15 h on 3 November 2023, in an area characterized by low semi-deciduous forest.
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Figure 2. Photographic record of a sub-adult male jagudapthera oncpin the Calakmul Biosphere Reserve, Selva Maya region, Campeche, Mexico. The individual was recorded
at 12:18:03 h on 3 November 2023. The images show: (a) the jaguar moving through an area of low semi-deciduous forest; (b) the same individual carrying a mud turtle (Testudines:
Kinosternidae), presumabli{inosternorsp., in its jaws; and (c) a clearer view of the genital region, con rming the individual’s sex.

2020). Alternatively, it could re ect the broader availability habitats @Azevedo and Verdade 20]%uilderet al 2015.

of other prey species within the jaguar's range, rendering Such ecological scenarios have been widely documented
turtles a comparatively limited food resource that jaguars in the southern range of the species in South America
exploit opportunistically under favorable conditions— such (Emmons 19871989, Da Silveiraet al 20109 Azevedo and
as peaks in abundance associated with seasonal ooding, Verdade 2012Guilderet al 2015.

increased susceptibility to predation as individuals disperse As a wide-ranging apex predator, the jaguar regularly
farther from water bodies, and prolonged use of terrestrial consumes large-bodied prey (32 * 13 kdgdayward et
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al. 201§ to meet its substantial energetic demands,
consistent with allometric models linking predator energy
requirements to prey sizeJarboneet al 1999. Nevertheless,
its diet exhibits a degree of exibility, with smaller-bodied
taxa incorporated opportunistically as their availability
uctuates, re ecting responses to spatiotemporal variation
in prey assemblagesEntringer et al 2029. Within this
context, our photographic records suggesting potential
predation and consumption of a mud turtleKinosternon
sp., 100-750 gBuhimann et al 2008 likely represents
a low-cost, opportunistic foraging event rather than a
targeted strategy. Such behavior aligns with ecological
opportunism, wherein suboptimal prey are exploited when
encounter rates or handling costs favor inclusio8tévens
and Krebs 1986Chanet al 2017. Previous observations
of jaguar predation on crocodylians in ood-prone areas of
the CBRRérez-Flores 201&ima-Pantit al 2020, further
highlight the species’ ecological plasticity in response to
seasonal pulses in the availability of armored reptiles and
indicate that armored reptiles could be included into its
diet at least occasionally.

Rodriguez-Luna et al.

recognition (Mills et al 2004 Smith et al 2020. Notably,
camera traps have yielded valuable evidence of predation
events—the nal stage in the predation sequence
(Suraciet al 2023—which may result in successful prey
capture, prey escape, or injury to either the predator or
the prey Lima and Dill 1999 However, although camera
traps are valuable tools for documenting predator—prey
interactions, actual predation events are rarely captured
(Akcali et al. 201P This limitation constrains their utility
for systematically monitoring predation behavior and
highlights the importance of integrating complementary
methodologies to gain a more complete understanding of
predator—prey dynamicsKelt et al. 20195 mith et al. 202

In this study, we present camera trap evidence ahad
turtle being captured by a jaguar in southeasterneMico.
Similar photographic records are increasingly appéesy
in the scienti c literature, documenting jaguars g#uring
and potentially preying upon a wide range of vertebte
species in the Selva Maya region, including crodadis
(Sima-Pantiet al 2020, black vultures Qoragyps atratus
Gonzélez-Gallingt al 2017, and nine-banded armadillos

In the CBR, at least 10 terrestrial turtle species have been(Dasypus novemcinctugricefio-Méndez and Puc-Kauil

documented, belonging to 4 families and 6 genera, with the
family Kinosternidae and the genuKinosternorbeing the
most represented (40%Colstonet al 2015 Bardo-Nbébrega
et al 2023. In our record, species-level identi cation of
the mud turtle was not possible due to photographic
limitations, as part of the turtle’s body was obscured within
the jaguar’s jaws. However, visible features includethe
absence of the head, limbs, and neck, suggesting the turtle
had fully retracted into its shell to minimize predation
damage; ) a yellowish-brown plastron with darker
joints; and {ii) observable axillary and inguinal scutes,
indicating the plastron is not reduced in size or cruciform
but instead connected to the carapace by a bridge. These
characteristics are consistent with the foukinosternon
species distributed in the study area: Tabasco Mud Turtle
(K. acutuny, Creaser’s Mud Turtl& ( creaseyi White-lipped
Mud Turtle K. leucostomuin and Red-Cheeked Mud Turtle
(K. scorpioidegverson 1976Hutchison and Bramble 1981
Lee 1996 Colston et al 2015 Diaz-Gamboaet al 2020
Bardo-Nobregaet al 2029. While the turtle in question
likely belongs to one of these species, di erentiating among
species within this genus is notoriously challenginge@ler
and Vogt 2013, and thus we identify it conservatively as
Kinosternorsp.

Natural predation events are inherently rare and
challenging to document in the wild due to their
unpredictable occurrence and the limitations of
conventional methods such as scat analysis and stable
isotope analysis, which do not capture predator behavior
(Lima 2002 Akcaliet al 2019. The use of camera traps
has substantially advanced the study of predator—prey
interactions by providing direct, non-invasive observations
of hunting behavior, including prey detection and

2021). Additionally, other reports from the region hav
documented jaguar predation on a variety of prey spies,
including crocodilians Pérez-Flores 20)8 marine turtles
(Rosales-Hernandez et al. 202and Baird’s tapir (Tapirus
bairdii; Pérez-Flores et al. 2020

Collectively, these records contribute to a growing
body of evidence supporting the jaguar's trophic
exibility in the Mexican Maya Forest and highlighthe
utility of camera traps in advancing our understaimy
of predator—prey interactions in tropical ecosystesn Our
observation provides the rst photographic evidence
of a jaguar capturing a mud turtle in southeastern
Mexico, o ering a rare and direct account of poterat
reptile predation in the region. This record compignts
previous reports of jaguars preying on unconventiah
species—such as crocodilians, vultures, and armiagi—
and broadens the ecological context by highlighting
the species’ opportunistic feeding behavior. Taken
together, our nding and related evidence emphasize
the need for further research on jaguar feeding dogy,
particularly with respect to prey diversity, hakit-speci ¢
seasonality, and resource availability in southefexico.
A more comprehensive understanding of the jaguar’s
dietary ecology is essential for elucidating itstémspeci ¢
interactions, ecological and energetic requirementand
the breadth and variability of its trophic niche iresponse
to spatial and temporal uctuations in prey availaliiy.
Such insights are critical for developing e ective
conservation strategies for large carnivores, pattiarly in
landscapes like the Maya Forest, where jaguar pa@tidns
are increasingly threatened by anthropogenic pressigre-
even within protected areas such as the Calakmul
Biosphere Reserve.
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The giant returns: Rediscovery of the largest yellow-shouldered
bat in the world

El retorno del gigante: Redescubrimiento del murciélago de
hombros amarillos mas grande del mundo
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Sturnira aratathomasis a rare species of bat distributed in Venezuela, Colombia, Ecuador, and Peru. Herein we report new rec®rds for
aratathomasispecies in Colombia and Ecuador, updating its geographic distribution. During a eld expedition to Cayambe Coca National
Park in eastern Ecuador, a bat with di cult taxonomic identi cation was collected. To nd additional specimens for comparison, museum
collections in Ecuador and Colombia were reviewed. These specimens were identi & amtathomadbased on a forearm length equal to or
greater than 55 mm and the presence of pointed upper inner incisors. Furthermore, an updated distribution map was generated. A total of 27
geographic records foB. aratathomasivere obtained. We report four new records $f aratathomastwo from Ecuador and two from Colombia.

The rst records from Ecuador are based on a specimen collected during eldwork in Cayambe Coca National Park and a voucher specimen
from Cosanga. The new records from Colombia are based on two voucher specimens from Quebrada La Colosa and Corregimiento Juntas.
Investing more time and resources in both curatorial work and eld expeditions is essential for analyzing the distributi®nashtathomasand

for implementing e ective conservation strategies. The Cayambe Coca National Park and Los Nevados National Natural Park are considered as
priority areas for the conservation and research of this rare species in the Neotropics.

Key words: Coca Codo Sinclair; epaulettes; mountain forests; Neotropics; rare species; ribs; Salad&tiniig aratathomasBturnira
magna; vertebrae

Sturnira aratathomaises una especie rara de murciélago distribuida en Venezuela, Colombia, Ecuador y Perd. En este articulo reportamos
nuevos registros par&®. aratathomasen Colombia y Ecuador, actualizando su distribucidon geogréa ca. Durante una expedicion de campo
al Parque Nacional Cayambe Coca, en el este de Ecuador, se recolectd un murciélago de dificil identi cacidon taxonémica. Para encontrar
especimenes adicionales para comparar, se revisaron colecciones de museos en Ecuador y Colombia. Estos especimenes se identi caron com
S. aratathomaston base en una longitud del antebrazo igual o mayor a 55 mm y la presencia de incisivos superiores internos puntiagudos.
Ademas, se gener6 un mapa de distribucién actualizado. Se obtuvieron un total de 27 registros@geogrparaS. aratathomais Reportamos
cuatro nuevos registros d&. aratathomasidos en Ecuador y dos en Colombia. Los primeros registros de Ecuador se basan en un ejemplar
colectado durante el trabajo de campo en el Parque Nacional Cayambe Coca y un ejemplar testigo de Cosanga. Los nuevos registros de
Colombia se basan en dos ejemplares testigo de la Quebrada La Colosa y el Corregimiento Juntas. Invertir mas tiempo y recursos tanto en el
trabajo curatorial como en las expediciones de campo es esencial para analizar la distribucradggtathomase implementar estrategias de
conservacion efectivas. El Parque Nacional Cayambe Coca y el Parque Nacional Natural Los Nevados son areas prioritarias para la conservaci
e investigacién de esta rara especie en el Neotrdpico.

Palabras Clave:bosques montanos; Coca Codo Sinclair; Charreteras; costillas; especie rara; Neotropico; RidcS8atsidm;aratathomasi
Sturnira magnayértebra
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The genusSturnira comprises 25 recognized species 2022). Even someSturniraspecies are considered rare in
and is one of the most diverse within the Phyllostomidae scienti ¢ collections and are rarely captured during eld
family Gardner 2008Velazco and Patterson 2013olari  expeditions (arrin-V_and Kunz 20)1The lack of recent
et al.2019 Yanez-Fernandeet al.2023. Despite this great  eld expeditions hinders understanding of the distribution
diversity, information on the biology, foraging strategies, of rare species and the identi cation of priority areas for
roosting sites, distribution, and population ecology of research and conservatiorBUrneo and Tirira 2004
many Sturniraspecies occurring in Ecuador remains limited In Ecuador, there are 14 species 8furnirg ten are
(Albuja-V_1999 Carreraet al 2010 Rodriguez-Segovia listed as least concerrS. bakeriS. bidensS. bogotensjs
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S. erythromgsS. giannagS. ludoviciS. luisiS. magnas.
oporaphilumandS. tildaetwo are listed as endangere&.
perla S. boadgione is considered vulnerabk. koopmanhili
and one as data de cientS. aratathomasi(Tirira 202).
The last one due to the absence of records with precise
geographic information.

Sturnira aratathomasi,was described based on one
specimen collected in 1966 from Pance, Departmemiialle
in southwestern Colombia at 1,650 m (type localigfd two
additional specimens from an unspeci ed locality iBcuador
collected prior to 1874 Reterson _and Tamsitt 1998In the
following years up to the present, records of thepecies have
been scarce and sporadic over time. A study cokettsix
specimens near the type localityThomas and McMurray

by Thomas and McMurray (1974)Royal Ontario Museum,
ROM-70874 ), and one unreported specimen collected by
Alberico (1987) (Field Museum of Natural History, FMNH
189778 ), from Quebrada Charco Azul in the Department of
Valle del Cauca, at 1,800 m, as is inferred. A taxonomy study
of the genus Sturnirain Colombia cited two specimens
deposited in the Coleccion Terioldgica de la Universidad
de Antioquia (CTUA/MUA: MUA11311 and MUA11094)
(Martinez-Arias 201)1 However, no geographic details
were provided. Therefore, only 31 voucher specimens with
accurate locality information are available.

Furthermore, there are additional mentions of.
aratathomasiin the literature (seélfonso and Cadena 1994
Cuartas 199/Mufioz-Arango 2001Bejarano and Yate 2003

1974). One specimen collected in Monte Zerpa, expanded
distribution of this species to western Venezuefofiano and
Molinari 1984. A few years later, two specimens were collected
from the Departments of Huila and Cauca, represaegtithe
rst records from the central and eastern Andeanrclileras of
Colombia {Tamsittet al.1989.

Fieldwork carried out in Departamento del Cauca,
Colombia, allowed the collection of ve specimens, ranging

Otéalora-Ardila 200X and there is a human observation from
the lowland Amazonia of Peru that deserve further research
to verify the presence ofS. aratathomasin this region
(Montenegro and Escobedo 2004acheco and Hocking
2006). A study considered that there are over 46 records of
this species in Colombia and Peru; however, it did not list
the specimens or provide geographic informatioflinari
and Lew 201% Certainly, there are numerous uncon rmed

from 1,800 to 2,600 m, from Cordillera Central and Occidental records from Colombian institutions deposited irGBIF

(Alberico 1987. On August 29, 1978, a juvenile male was
collected from the Departamento de Amazonas at 3,165 m,
in northern Peru cCarthyet al. 1997). Solariet al (2001)
reported the presence of this species in the Department of
San Martin, PerlPacheco and Hocking (200@&hentioned
that the two specimens collected bySolariet al (2001)

(2025)that warrant formal revision.

Herein we report new records folS. aratathomasi
from Ecuador and Colombia, updating its geographic
distribution. We also present valuable data to identify this
species in the eld and museum collections.

On January 17, 2023, a eld expedition was conducted

in this locality, (MUSM 7305 and 7306, Museo de Historiain the Cayambe Coca National Park, eastern Ecuador. A total
Natural, Universidad Nacional Mayor de San Marcos), wereof eight mist nets of 12 meters length were used to collect

captured at 2,000 and 2,100 m, respectiveBacheco &
Hocking (2006)lso mentioned three specimens collected
at Cconoc in the Department of Apurimac, at 1,925 m, in
the eastern slopes of the Peruvian Andes.

A study conducted at “Recinto El Pensamiento” in the
Department of Caldas, Colombia, collected one female
at 2,180 m Castafioet al. 2004). A study in the Santuario

and document bat faunas in the bridge of the Gringo River, a
tributary of the Salado River, west of the Coca Codo Sinclair
Power Plant, Napo Province. The surrounding area was
composed by remnants of native evergreen lower montane
forest and pasturesMAE 2013 Following the Guidelines of
the American Society of Mammalogists and the Ecuadorian
Association of MammalogySikes 2016Erazoet al 2023,

de Fauna y Flora Otan-Quimbaya, in the Central Andes voucher specimens were collected, curated, identied,

of Colombia captured ve individuals at 2,100 m. Three

specimens were collected; two were measured and released.

This study also reported the presence of seedsSofanum
sycophantgSolanaceaen fecal samplesf S. aratathomasi
(Estrada-Villegast al.2007), being the only known dietary
record for this bat speciesCastafioet al. 2018. Another
study conducted in the Reserva Hidrogra ca Rio Blanco in
the Central Andes of Colombia, reported three additional
specimens at 2,500 m, in a mixture of sub-Andean and
Andean Mountain Forest and plantations dEucaliptus
globulusandAlnus glutinosgRodriguez-Posada 20)0

An evolutionary study suggests tha&. aratathomasi

and deposited in the mammal collection of the Museo de
Zoologia QCAZ at Ponti cia Universidad Catdlica (PUCE) del
Ecuador with the research permit MAAE-DBI-CM-2021-0165
granted by the Direccion Nacional de Biodiversidad del
Ministerio de Ambiente Agua y Transicién Ecolégica del
Ecuador (MAATE). Frozen tissues, parasites and ies from
these specimens are available at QCAZ.

One QCAZ specimen, obtained during 2023 eldwork and
of uncertain taxonomic identi cation, was compared with
the original species description @&. aratathomasand eld
guides Peterson & Tamsitt 196&ardner 2008Solariet al.
2019 Diazet al.2021). The diagnostic anatomical characters

diverged about 5.4 Ma (4.4 - 6.7 Ma) in the Late Miocene used for identi cation were a forearm length equal to or
and represents one of the earliest divergence species of greater than 55 mm, pointed upper inner incisors, and

the genus Welazco and Patterson 20)3This study also

serrated lower molarsReterson and Tamsitt 196&oriano

analyzed DNA samples from one of the specimens collected and Molinari 1987. All the available voucher specimens
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from largeSturniraspecies, includings. koopmanbhil(in = 6)
and S. magngn = 76)deposited in the QCAZ until January
31, 2025, were reviewed with the objective of nding any
additional confused specimen (seeodriguez-Segovia and
Pilatasig 2025 S. koopmanhillcan be distinguished frons.
aratathomasiby its very elongated and procumbent upper
inner incisors, conspicuous diastemata between the molars,
and molars with a at appearanceMcCarthyet al 2006
Rodriguez-Segoviat al 2025. S. magnacan be identi ed
by the presence of broad, bilobed upper inner incisors and
at molars (Diazet al 202). The age and reproductive
status of each specimen were determined by seeing the
fused degree of hand-wing epiphyses, pelage color, tooth
eruption, and the development of nipples Kunz and
Parsons 2009Rodriguez-Segovia 2032 Photographs of
the skulls, skeletons, and the skins of tBRirniraspecimens
were obtained to observe details on their anatomy.

The nomenclature for dental, vertebrae, and rib
bones was based on information from literaturéMalton
and Walton 1970 Duque-Osorioet al. 2011, Velazco and
Patterson 2014Gaudiosoet al 2017 Louzada and Pessba
2022). Standard body and cranial measures were measured
with ®Trupper digital caliper (x 0.01 mm accuracy)
and following the de nitions of McCarthy et al. (2006)
Geographic information and individual data were extracted
from the label of each specimen. The terminology and
symbology of this paper follows the original species
description Peterson and Tamsitt 1968

Additional records, measurements, and photographs,
were obtained from Museo de Historia Natural, Unisielad
de Caldas (MHNUC) and Instituto de Ciencias NadsréiICN)
at Universidad Nacional de Colombia (sé&astafioet al
2004 Estrada-Villegagt al 2007 Rodriguez-Posada 20)0
Measurements of the specimens analyzed in the QCAZ,
MHNUC and ICN were compared qualitatively with dalle
published records (Appendix JRacheco and Hocking 2006
Rodriguez-Segovia and Pilatasig 2025The R package
MorphoTools2 was used to summarize the dagidnkeret al
2022 R Core Team 2024Furthermore, our records plus the
compiled information obtained from the literature aview,
allowed us to update the distribution map fd8. aratathomasi
(seeRodriguez-Segovia and Pilatasig 2025

A total of 27 geographic records f@. aratathomasivere
compiled from the literature, specimen examinationand
eldwork conducted at the Gringo River (Figure l&ppendix
1), this species occurs since 08° 37° 00" N ta32347” N and
078°17'00”"W to 071° 09’ 00" W. Voucher specitedevation
ranged from 1,301 to 3,165 m. We found two previbus
unreported adult specimens from Department of Tolamin
the Central Andes of Colombia. The rst correspontls a
specimen of unknown sex collected in Quebrada Lad3a,
(MHNUC 1954), and the second to a female specimemfr
Corregimiento Juntas, (MHNUC 1408), (Figure 1hallbes
24 and 25, Appendix 1). Furthermore, we add two new
records from Napo Province in Eastern Ecuador. Tise
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record, (QCAZ 19838) was an adult female colleatedthe

bridge of the Gringo River. The second record (QCA25),
is also a female specimen, initially misidenti e &. magna,
collected 12 km northwest of Cosanga (Figure 1clechlities
26 and 27, Appendix 1).

All the voucher specimens reviewed were identi ed
as S. aratathomasbased on the following morphological
characters: cranium and mandible robust (Figure 2a, c, €;
j - I); depressed and elongated rostrum; canines long and
directed anteriorly (Figure 2g - i); long and narrow nasal
aperture (Figure 2a, c, e); posterior palate ending V shaped
(Figure 2b, d, f); upper inner incisors (I1) are pointed,
procumbent, and not in contact; and the outer upper
incisors (12) are tricuspidate (Figure 2m, n); tricuspidate
lower inner incisors (i1) have a smaller and distinctive middle
cusps wedged between lateral lobes; outer lower incisors
(i2) are bicuspidate (Figure 20, p), except in QCAZ 7725
because the left i2 is tricuspidate; serrated lower molars; m1
and m2 with a metaconid and entoconid divided by a deep
notch (Figure 2q, r). QCAZ 7725 and 19828 have 7 cervical,
13 thoracic, 6 lumbar vertebrae, and 9 sacral (Figure 2t - w).
The thoracic region has 13 ribs: 6 true ribs, 4 false ribs, and
3 oating ribs (Figure 2t - v).

The QCAZ and MHNUC specimens lack conspicuous
shoulder glands (epaulettes). I8. magnaQCAZ 6940 , the
horseshoe is fused to the upper lip, but its edge remains
distinguishable (Figure 3a). In contrast, in QCAZ 7725 and
QCAZ 19838 , the edge is not distinguishable (Figure 3b,
c), exhibiting a higher degree of fusion. QCAZ 19838 was
dark grayish-brown dorsally and paler ventrally (Figure 3i
- k). QCAZ 7725 was brownish dorsally and paler ventrally
(Figure 3 d, g, h). The holotype USNM 395158 was very
similar to this specimen dorsally and ventrally (Figure 3e, f).

The Pelage of QCAZ 7725 and QCAZ 19838 is soft and
woolly. Dorsally between the shoulders of QCAZ 7725 we
observed a pattern of four color bands: a whitish basal band,
a dark-gray epibasal band, a whitish subdistal band, and a
brown distal band (Figure 3l). Ventrally, in the abdominal
region, we observed a pattern of three color bands: there
was a whitish an almost imperceptible basal band, a gray
subdistal band, and a whitish distal band (Figure 3m).
Compared to QCAZ 7725, specimen QCAZ 19838 exhibited
a similar dorsal color pattern (Figure 3n). QCAZ 19838 had
four to three colors ventrally, with an almost imperceptible
whitish basal band, a dark grayish epibasal band, a whitish
subdistal band, and a grayish to brown distal band (Figure
30). Both specimens have sparse hairs on the foot (Figure
30, i). These specimens have a short fringe of hairs in the
posterior edge of the uropatagium, measuring 3 mm in
QCAZ 7725, 3.4 mm in QCAZ 19838, similar to 4 mm in
the holotype (according toPeterson and Tamsitt 1968
The dorsal and ventral hair length of QCAZ 7725 and
QCAZ 19838 were 8.23 and 4.77, and 8.51 and 4.63 mm,
respectively. Our measurements were similar to those from
previous records in Peru (Table 1).
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Figure 2. Details of the skull and skeleton 8turnira aratathomasiDorsal and ventral views of the cranium of USNM 395158 Holotype (a - b), QCAZ 19838 (c - d), and QCAZ 772E

(e - f). Lateral left view of the cranium and the lower jaw of USNM-395158 (g), QCAZ 19838 (h), and QCAZ 7725 (i). Dorsal view of the mandible of USNM 395158 (j), QCAZ 1

(k), QCAZ 7725 (l). Upper inner incisors are pointed and non in contact in QCAZ 19838 (m) and QCAZ 7725 (n). Lower inner incisors are tricuspidate in QCAZ 19838 (o) and Q

7725 (p). Triangles are showing a deep notch between the metaconid and entoconid of m1 and m2 in QCAZ 19838 (q) and QCAZ 7725 (r). Ventral, dorsal, and lateral view of t

skeleton of QCAZ 7725 (t - v). Only the rst 6 ribs are directly connected to the sternum (t, v). Ventral view of the pelvis of QCAZ 19838 (w), L5 and L6 are observed at the top of

image. Abbreviatures: cervical vertebrae (C1 - C7, light blue), thoracic vertebrae (T1 - T13, pink), lumbar vertebrae (L1 - L6, light green), sacra vertebrae (S1 — S9, yellow), true ribs (
blue), false ribs (R7 - R10, dark green), oating ribs (R11 - R13, red). Photos: K. Sayers (a - b, g, j), MAR-S (c - f, h, I, k - w)
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Figure 3. Dry skin details 08. magna and S. aratathomédsiontal view of the headS. magnaQCAZ 6940 (a), QCAZ 19838 (b), QCAZ 7725 (c). Triangles show how the horseshoe
of noseleaf is fused to the upper lip 8. aratathomasiwhile inS. magnathis character is fused, but with a distinguishable edge. Dorsal and ventral views of the skin of USNM 395158
Holotype (e - f), QCAZ 7725 (g - h), and QCAZ 19838 (i - j). QCAZ 7725 in live (d) QCAZ 19838 in live (k). Detail of the dorsal and ventral pattern color in QCAZ 7725 (I - m) and
QCAZ 19838 (n - 0). Abbreviations: basal band (1), epibasal band (2), subdistal band (3), distal band (4). Photos: courtesy of T. E. Lee Jr. (d), AL-P (k), MAR-S (a-c, g -j, | - 0), K. Sayers (
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Table 1. Morphometric measurements (in mm) @turnira aratathomasspecimens. Data was obtained from the museum records analyzed, scienti c literature, and personal
communication with curators (se®odriguez-Segovia and Pilatasig 2025

Measurements

Present Study
Data from 26 specimens
Range (MEAN = SD) (sample)

Pacheco and Hocking (2006) Data from Pacheco and Hocking (2006) Data from
MUSM 7305 and 7306 at San Martin (Peru) MUSM 19151 - 19153 at Apurimac (Peru)
Range (MEAN = SD) (sample) Range (MEAN * SD) (sample)

Head and Body Length
Hind Foot Length
Ear
Tibia
Forearm
Metacarpal 3rd Digit
1st Phalanx 3rd Digit
2nd Phalanx 3rd Digit
Metacarpal 4th Digit
1st Phalanx 4th Digit
2nd Phalanx 4th Digit
Metacarpal 5th Digit
1st Phalanx 5th Digit
2nd Phalanx 5th Digit
Greatest Length of the Skull
Braincase Breadth
Cranial Heigth
Condyloincisive Length
Condylocanine Length
Condylobasal Length
Palatal Length
Zygomatic Breadth
Mastoid Breadth
Least Interorbital Breadth
Postorbital Process
Postorbital Constriction
M1-M1

M2-M2
C-M
C-C (upper)
Length of Mandibles
Height of Coronoid Process
C-M, (lower)
Height of C1
Height of c1

Weight

83-101 (91.14 + 4.67) (n = 18)
12.2 - 21 (17.22 + 2.45) (n = 22)
16 - 22.43 (19.87 + 1.53) (n = 23)
18.86 - 23.8 (22.18 + 1.73) (n = 9)
49 - 62 (58.36 % 2.52) (n = 26)
54.2 - 60.7 (57.27 + 1.96) (n = 14)
20.5-22.5 (21.39 + 0.54) (n = 12)
26.3 - 29.66 (28.28 + 0.91) (n = 12)
53.7 - 58.8 (56.14 + 1.64) (n = 14)
16.74 - 19.7 (17.69 + 0.89) (n = 12)
19.5 - 22.5 (20.25 + 0.81) (n = 12)
56.4 - 61 (58.44 + 1.53) (n = 14)
11.65 - 14.1 (12.55 + 0.72) (n = 12)
14.1-18.2 (15.37 + 1.22) (n = 12)

25.75 - 29.9 (28.29 + 1.08) (n = 16)
13.05 - 13.21 (13.15 + 0.09) (n = 3)
10.43 - 11.68 (11.22 + 0.69) (n = 3)
26.52 - 27.8 (27.2 + 0.42) (n = 15)
25.56 - 26.46 (26.01 + 0.64) (n = 2)
24.2 - 26.42 (25.33 + 1.11) (n = 3)
10.15 - 13.38 (12.55 + 0.82) (n = 13)
16.68 - 17.8 (17.23 + 0.37) (n = 15)
12.8-17.1 (15.07 + 1.04) (n = 10)
7.5-8.2(7.67 £0.21) (n = 12)
7.8-8.5(8.03£0.2) (n=12)
7-7.51(7.21 £0.12) (n = 15)
9.4 - 10.4 (10.04 £ 0.27) (n = 15)
8.91-9.32(9.12 + 0.29) (n = 2)
7.6 - 8.66 (8.26 + 0.25) (n = 16)
7.94-8.7(8.37+0.2) (n=11)
17.49 - 19.5 (18.21 + 0.46) (n = 15)
7.44-7.45(7.44+0.01) (n=2)
8.96 - 9.4 (9.16 + 0.15) (n = 13)
4.18 - 4.7 (4.42 + 0.23) (n = 4)
3.6-4.09 (3.85+ 0.2) (n=4)

34.5-67.1 (48.14 + 8.15) (n = 16)

74 -89 (815 + 10.61) (n = 2) 90 - 95 (91.7 + 2.89) (n = 3)

18 - 18.5 (18.3 + 0.35) (n = 2) 18.5-19 (18.7 + 0.29) (n = 3)
22-22 (22 £ 0.00) (n=2) 20 - 20 (20 £ 0.00) (n = 3)
58.1-58.7 (58.4  0.42) (n = 2) 55.5-58.7 (57.3+ 1.61) (n = 3)
53.3-54.8 (54.1+ 1.06) (N = 2) 54.5-54.9 (54.7 + 0.20) (n = 3)
20.3-21.5 (20.9 + 0.85) (n = 2) 20.7-22.8 (21.6 + 1.13) (n = 3)

27.5-28.6 (28.1+0.78) (N = 2) 27.9- 28.7 (28.3 % 0.40) (n = 3)

27.8-28.3(28.1%0.37) (n=2) 27.3-28 (27.7 £ 0.33) (n = 3)

13- 13 (13 0.00) (N = 2) 13- 13.1 (13.1 + 0.07) (n = 3)

25.1-25.8 (25.4 + 0.52) (n = 2) 24.4-25.1(24.8 +0.37) (n = 3)

25.7 - 26.8 (26.2 + 0.71) (n = 2) 25.1- 26 (25.7 + 0.51) (n = 3)
11.2-11.7 (11.4 + 0.35) (n = 2) 11.3-11.6 (11.5 + 0.16) (n = 3)

16.8-17.3 (17.1+ 0.32) (n = 2) 16.7 - 16.9 (16.8 + 0.10) (n = 3)

7.3-7.3(7.3+0.00) (n=2) 7.8-8(7.9+0.09) (n=3)

8.3-8.4 (8.3 +0.06) (n=2) 7.4-7.6(7.5+0.10) (n = 3)

9.6-9.6 (9.6 + 0.00) (n = 2)

7.7-8.1(7.9+0.27) (n=2)
7.9-8.3(8.1+0.28) (n=2)

17.8-18.2 (18 + 0.23) (n = 2)
7.2-7.2 (7.2 £0.00) (n = 2)

8.7-8.8 (8.8 +0.08) (n=2)

475-57.5 (525 + 7.07) (n = 2)

9.6-9.8 (9.7 + 0.08) (n = 3)
7.9-8.1(7.9+0.11) (n = 3)
7.7-7.9 (7.8 +0.09) (n = 3)
17.4-18.1 (17.8 £ 0.34) (n = 3)
7-7.2(7.1%0.10) (n=3)

8.6-8.9(8.7+0.12) (n=3)

46 - 50 (47.7 + 2.08) (n = 3)
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This study provides valuable data of. aratathomasi
reporting for the rsttime precise geographic infomation
from Ecuador and extending its known geographic
distribution in Colombia. It also o ers useful phographic
references for identifying this species in the eldnd in
museum collections. Implications for the conservati of
this species and its anatomy are addressed.

All the characters and measurements analyzed insthi
paper coincide with previous reportsSolariet al 200%
Pacheco and Hocking 2006Few studies have analyzed
the post-cranial osteology of bats and there areriations
in the number of vertebrae and ribs within and amgn
species Walton and Walton 1970Gaudiosoet al 2017
Louzada and Pessba 20R4n general, mammals possess
7 cervical, 12 - 14 thoracic, 5 - 7 lumbar, 2 a&al, and a
variable number of caudal vertebrae (Romer 196&): the
genus Sturnira,a studyconsiders 7 cervical, 12 thoracic,
and 5 lumbar vertebrae Walton and Walton197
Therefore, our data fall outside the range reportefdr
mammals Romer 196§ and for the genusSturnira
(Walton and Walton 197)) as the specimen QCAZ 7725
exhibits nine sacral vertebrae. This anatomical a&ion is
novel for the genus. Examples of bats with more thave
sacral vertebrae are rare in the literature. Asammple,
Molossus uminensihas been reported to possess ve to
six sacral vertebrad_puzada and Pessbda 20p2

The dentition and the woollypelage ofS. aratathomasi
seems to be highly specialized in the rich vegetaii and
climate of the montane forests of the AndedfCarthy
et al. 2008 Jarrin and Kunz 2031 However, the feeding
habits of this species remain mostly unknowiCdstafio
et al.2018. Additional zoological expeditions along the
Salado and the Quijos River, and the Coca Codo Sincl
Power Plant are recommended to monitor the populati
status, natural history, ecology, and behavior .
aratathomasiin Ecuador.

Natural history scienti ¢ collections are fundameat
for the understanding of biological diversity ovetime
(Bradleyet al 2019. A study suggests that investing more
time and resources in curatorial work may be moreient
than investing in eld expeditions when researcheraim
to Il the biodiversity data gap {/argaset al 2023. Based
on our experience, it is very common for researchdp
lack both quali ed personnel and su cient funding
carry out eldwork, making the review of natural hisry
collections an essential alternative. Certainly,etle are
hundreds of unreviewed specimens deposited in other
Ecuadorian and Colombian institutions, as well agareign
collections. These materials could be su cient fasther
researchers to carry out a systematic revision @&asch of
rare species. Currently, some noteworthy recordsifial in
Ecuadorian mammal collections support this investmite
(Rodriguez-Segovia and Montenegro-Garcia 20¥%vas-
Toroet al 2024 Rodriguez-Segoviat al 2025. However,
we believe that both types of investments are esséait
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for analyzing the distribution of endangered spe@eand
for implementing conservation strategies|JCN 2012
Camachoet al 201§.

The specimen QCAZ 7725 was reported &smagna
by a previous study, which stated that this was the
highest known record for the species at 1,900 m; the
prior maximum elevation was about 1,090 ride Jret al
2006). Considering our ndings, we hypothesize that many
specimens occurring in evergreen montane forests on the
eastern slopes of the Andes are likely being misidenti ed
as S. magna In this context, ecological niche modeling
is highly recommended to better understand the past,
present, and future distribution ofS. aratathomasin the
Neotropics Molinariet al 2023. Based on available records,
it is highly probable thatS. aratathomasbccupies montane
forest habitats along the western slopes of the Ecuadorian
Andes. The Cayambe Coca National Park and Los Nevados
National Natural Park are considered as priority areas for
the conservation and research of this rare species. In these
reserves, there are remnants of premontane to montane
forest suitable for its survivaMAE 2013
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Appendix

Rodriguez-Segovia and Pilatasig (2025)

Rodriguez-Segovia and Pilatasig

Appendix 1. Gazetteer forSturnira aratathomasiNumbered localities (#), as shown in Figure 1, are listed in the rst row of the following table. Further details are provided by

Type of

# Record Localities Specimen Institution Latitude Longitude Elevation Reference
- Unconrmed Departamento de Loreto, Rio Released - 03°07°00" S 072° 42'00"W 120 - 250 Montenegro and
record Apayacu individual Escobedo (2004)
- Literature Unknown locality IRSBN 237/3267 Institut Royal des Sciences - - - Peterson and Tamsitt
Naturelles de Belgique 1968
- Literature Unknown locality IRSNB 237/3267 / Institut Royal des Sciences - - - Peterson and Tamsitt
ROM 46349, Naturelles de Belgique/Royal (1968)
Ontario Museum
1 Literature Department of Valle, TU 635/USNM Universidad del Valle-Tulane/ 03° 21’00” N 076° 38’ 00" W 1,650 Peterson and Tamsitt
Colombia, 2 km south of 395158 f United States National (1968)
Pance (approximately 20 Holotype Museum
km southwest of Cali) (Type
Locality)
2 Literature Departamento del Valle, USNM 501064 United States National 03°27'32.2"N  076° 38'32.9"W 1,800 Thomas and
dense forest over 10kms Museum McMurray (1974)
southwest of Felidia, over a
small Stream (Rio Felidia)
3 Literature Departamento del Valle, 15 ROM 70874, , Royal Ontario Museum 03°25'57.5”°N  076° 38'54.9"W 1,800 Thomas and
km southwest of Cali, near ~ ROM 70875 f McMurray (1974)
Pefias Blancas (Rio Pichindé) ROM 70876f
USNM 501066 , United States National 03°25'57.5"N  076° 38'54.9"W 1,800 Thomas and
USNM 501065f Museum McMurray (1974)
4 Literature Merida, Monte Zerpa, 4 km CVULA-I-130% Coleccion de Vertebrados de  08° 37° 00" N 071° 09' 00" W 2,000 Soriano and Molinari
NW of Merida la Universidad de los Andes (1984, 1987)
5 Literature Departamento del Huila, EI INDERENA / IAVH Instituto de Desarrollo 01°36’00" N 075° 56’ 00" W 1,800 Tamsittet al (1986)
Parque Nacional Natural de 2298, de los Recursos Naturales
la Cueva de Los Guéacharos Renovables y del Ambiente/
Instituto de investigacion de
recursos biolégicos Alexander
von Humboldt
6 Literature Department of Cauca, ICN f Instituto de Ciencias 02° 54'00" N 076° 06'00"W 2,820 Tamsittet al (1986)
Municipality of Paez Naturales, Universidad
(Belélcazar), near Irlanda, Nacional de Colombia
Parque Nacional Natural
Nevado de Huila
7 Literature Departamento del Valle del UV 3482, Universidad del Valle 03°16’00" N 076° 09’ 00" W 2,400 Alberico (1987)
Cauca, Hacienda Los Alpes, 6
km S, 11 km E of Florida
8 Literature Departamento del Valle del UV 3876, Universidad del Valle 04° 26’ 00" N 076° 19'00" W 1,800 Alberico (1987)
Cauca, Cordillera Occidental:
Betania, 10 km N, 15 km W
Bolivar
9 Literature Departamento del Valle del UV 3373, Universidad del Valle 03°22'00" N 076° 41’ 00"W 2,600 Alberico (1987)
Cauca, Parque Nacional “Los
Farallones de Cali"1km S, 1 6
km W Cali,
10 Literature Departamento del Valle del UV 4131 f, UV Universidad del Valle 04° 50’ 00" N 076° 12' 00" W 1,800 Alberico (1987)
Cauca, Paso de Galapagos, 8 4133 f
km N and 4 km E of El Cairo
11 Literature Departamento de Amazonas, LSUMZ 21484f Museum of Zoology Louisiana 05° 34'00” S 078° 17'00"W 3,165 McCarthyet al.
Cordillera Coléan, east of La State University (1991)
Peca
12 Literature Departamento de Risaralda, - - 04° 47°00" N 075° 32'00"W 2,100 Alfonso and Cadena
Parque Regional Natural (1994)
Ucumarf
13 Literature Departamento de Antioquia, - - 06° 04'00" N 075° 37'00" W 1,950 -  Cuartas (1997)
Municipio de Caldas, Monte 2,700
San Miguel
14 Literature Antioquia, Anorf - - 07° 05’00” N 075° 08’ 00" W 1,535 Mufioz-Arango
(2001)
Literature Departamento de San MUSM 7305f, Museo de Historia Natural, 07°34’12.65"S 077° 17'50.64’ 2,000 - Solariet al (2001)
15 Martin, ca. 32 km NE de MUSM 7306 Universidad Nacional Mayor ‘W 2,100 Pacheco and
Pataz, Las Palmas, Parque  unknown sex de San Marcos Hocking (2006)
Nacional del Rio Abiseo
16 Literature Departamento de Caldas, MHNUC 312, Museo de Historia Natural, 05° 02’00” N 075° 26’ 00" W 2,180 Castaficet al (2004)
Municipio de Manizales, Universidad de Caldas
Recinto el Pensamiento
17 Literature Departamento de Tolima, - - 04° 33'00"N 075° 19'00"W 1,900 Bejarano and Yate

Municipio de Ibagué, Sito las
Juantas

(2003

www.mastozoologiamexicana.org 131



Rediscovery of Sturnira aratathomasi in America

# Lipci:g Localities Specimen Institution Latitude Longitude Elevation Reference
18 Literature Departamento de Tolima, - - 04° 36’00” N 075° 22’ 00" W 2,950 Bejarano and Yate
Municipio de Ibagué, Sito (2003)
El Filtro
19 Literature Departamento de Santander, - - 06° 10°00" N 073°08'00"W 2,000 Otélora-Ardila (2004)
Municipio El Encino, Finca La
Desdichada
20 Literature Department of Apurimac, MUSM 19151f, Museo de Historia Natural, 13°32'47"N 072° 38'39"W 1,925 Pacheco and
Cconoc, at the border of the MUSM 19152f, Universidad Nacional Mayor Hocking (2006)
Rio Apurimac MUSM 19153 de San Marcos
21 Literature Departamento de Risaralda, MUJ 1111f, MUJ Museo de Historia Natural ~ 04° 45'00” N 075° 46’ 00" W 2,100 Estrada-Villegast al
Municipio de Pereira, 1117 f, MUJ de la Ponti cia Universidad (2007)
Santuario de Fauna y Flora 1128 f Javeriana
Otln Quimbaya
Released/ - 04° 45’00” N 075° 46’ 00" W 2,100 Estrada-Villegast al.
Measured (2007)
individuals
(n=2)
22 Literature Departamento de Caldas, ICN 16988, , ICN Instituto de Ciencias 05° 04’ 00" N 075° 32'00"W 2,500 Rodriguez-Posada
ciudad de Manizales, vereda 16989, , ICN Naturales, Universidad (2010)
Las Palomas, Reserva 16990, Nacional de Colombia
Hidrogréa ca Rio Blanco,
Fundacion Ecolégica Gabriel
Arango Restrepo, estacion
Viveros
23 Literature Departamento de Valle del FMNH 189778f Field Museum of Natural 04° 48'00" N 076° 12’ 00" W 1,800 Velazco and
Cauca, Quebrada Charco History Patterson (2013)
Azul,approx. 5 km E Alto de
Galapagos, El Cairo
24 New Record Department of Tolima, MHNUC 1954 Museo de Historia Natural, 04° 23'13.9”"N 075° 29'02"W 2,309 Present Study
Municipality of Cajamarca, La  unknown sex Universidad de Caldas
Colosa, Quebrada La Colosa
25 New Record Department of Tolima, MHNUC 1408 Museo de Historia Natural, 04°36'56.4"N  075°20'11.1"W 2,648 Present Study
Municipality of Ibagué, Universidad de Caldas
Corregimiento Juntas
26  New Record Napo, El Chaco, Santa Rosa, QCAZ 19838 Museo de Zoologia QCAZ  00° 11'20.6"S  077° 42'20.5"W 1,301 Present Study
Cayambe Coca National Park, de la Ponti cia Universidad
Salado, Guataringo, Bridge of Catolica del Ecuador
the Gringo River
27  New Record Napo, 12 km NW Cosanga QCAZ 7725 Museo de Zoologia QCAZ  00°31'42"S 077° 52'59.4"W 1,900 Present Study

de la Ponti cia Universidad
Catolica del Ecuador
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First record of nesting of a marsupial Tlacuatzin balsasensis
(Didelphidae) in a wasp comb

Primer registro de anidacion de un marsupial Tlacuatzin
balsasensis(Didelphidae), en un nido de avispas

AKETZALMARTINEZMIARTINEYZ, DEGOGUERRERGUERRA RosaMariaGoMEZUGALDE", NaTaLIAMARTINREGALADS, AND MARIOC. laVARIEGA
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Mammals construct, reuse, or adapt nests for purposes such as maternity, rest, and protection from environmental factors. American
marsupials can either construct their own nests or occupy those abandoned, but the use of wasp combs as structural support has not been
previously observed. In this study, we document the construction of a nest by a small Neotropical marsupial utilizing a wasp comb as support.
While carrying out eld surveys at Yerba santa, Municipality of Yosondua, Oaxaca, México, we were noticed by residents of a wasp nest. We went
to the sighting site to measure the height of the branch supporting the nest. The nest was examined, measurements were taken (length, width,
and diameter of the entrance), and photographic records were obtained of the small mammal inside. The wasp nest was located on a thin
branch 4 m above the ground. It measured 25 cm in length and 15 cm in width, with an entrance opening of 7 cm positioned on the underside.
Inside a single individual of a small marsupial was observed. The individual was identi édaasiatzinbalsasensidased on its small size,
brownish slightly gray dorsal fur and yellow bu underparts, and geographic range. The nest tted to known descriptiodaafuatzinnests,
as the size, entrance, and location above the ground. However, the base material consisted of wasp comb, an animal-built material. Wasp nests
provide robust material that may also o er environmental protection and refuge from predators for the small marsupial. To our knowledge, this
represents the rst recorded instance of a mammal nesting in a wasp nest.

Key words: Behavior; Deciduous forests; Mixteca region; Oax&cdybig refuge

Los mamiferos construyen, reutilizan o adaptan sus nidos para la maternidad, el descanso y la proteccién frente a factores ambientales.
Los marsupiales americanos pueden construir sus propios nidos u ocupar los abandonados, pero el uso de panales de avispa no se habia
observado anteriormente. Documentamos la construccion de un nido por parte de un pequefio marsupial neotropical utilizando un panal de
avispa. Durante muestreos de campo en Yerba Santa, Municipio de Yosondua, Oaxaca, México, los habitantes del lugar nos noti caron de un
nido de avispas. Después de inspeccionarlo, encontramos un pequefio mamifero en su interior. Se inspecciono6 el nido, se tomaron medidas
(largo, ancho y didametro de la entrada) y se obtuvieron registros fotogra cos del individuo. El nido de avispas se localiz6 sobre una rama
delgada a 4 m del suelo. Media 25 cm de largo por 15 cm de ancho, con una entrada de 7 cm posicionada en la parte inferior. En su interior se
observo un individuo de un pequefio marsupial. El individuo fue identi cado coffitacuatzinbalsasensigon base en su tamafio pequefio,
pelaje dorsal ligeramente gris parduzco y partes inferiores de color beige amarillento y rango geogra co. El nido se ajusta a las descripciones
conocidas, en cuanto al tamafio, entrada y ubicacion sobre el suelo. Sin embargo, el material de base consistié en un panal de avispa, el cual
proporciona un material resistente que también puede ofrecer proteccién ambiental y refugio contra los depredadores. Hasta donde sabemos,
este es el primer caso registrado de un mamifero anidando en un panal de avispa.

Palabras clave:Comportamiento; Oaxac&olybig refugio; regién Mixteca; selva baja caducifolia.

© 2025 Asociacion Mexicana de Mastozoologia&/w.mastozoologiamexicana.org

Marsupials use nests as shelters and to protect andnumerous o spring and is more stressing for those species
lactate their young until they can provide themselves with that lack a pouch Astda and Guilhon 2022 Marsupials
food (Tyndale-Biscoe and Renfree 198Therefore, females can build nestsKimble 1997 but more commonly exhibit
build better-quality nests Kimble 1997 and change nests opportunistic nesting behavior by appropriating and
less frequently than malesReid 1997. For females, the reconditioning the nests of other speciesi(insaker |l and
search for appropriate nesting sites is vital to protect their Shupe 1977 Monticelli and Gasco 2018 Therefore, the
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Figure 1. Geographical location of Yerba Santa, Municipality of Yosondla, in the Mixteca region, State of Oaxaca, México.

discovery of their nests is usually by chanéerfstrong and of transporting organic material for nesting with the help

Jones 1971Zarzaet al.2003. of their tails Redford and Eisenberg 199Kimble 1997
The location of marsupial nests is related to the stratum Pereira and Schlindwein 20}6

they use Pine 19810’Connoret al.1982, for example, the Ramirez-Pulido et al. (2014gcognize that nine species

semi-aquatic speciesChironectes minimu&immermann, of marsupials inhabiting México. However, molecular

1780 usually makes underground cavities with entrances genetic studies carried out byArcangeli et al. (2018pn
above the water level Reid 1997; while the four-eyed the genusTlacuatzinVoss and Jansa, 2003 suggest that in
opossumMetachirus nudicaudaty&. Geo roy Saint-Hilaire ~ México this taxon is formed by ve phylogenetic clades in
1803, of terrestrial habits, builds nests with dry leaves México, two of which are distributed in the state of Oaxaca:
intertwined with pieces of roots, which are spherical, and Tlacuatzin canescerfallen 1893 andTlacuatzin balsasensis
apparently without an entrance L(oretto et al. 2005. The  Arcangeli et al. 2018

descriptions of small marsupial nests agree that the nests  Tlacuatzinis an endemic taxon to Méxicd\fcangeliet
are located more than 0.7 m above the ground, are spherical al. 2018); the species of this genus are small (20-60 g) and
(approximately 20 cm in diameter), with openings of 3-4 have mainly nocturnal, semi-arboreal, and solitary habits;
cm at the bottom, and for their conditioning they use dry they are considered omnivores, feeding mainly on insects
leaves Hunsaker Il and Shupe 197Husson 1978Jiménez and fruits and occasionally on small vertebrate&afzaet al.
and Rageot 197Redford and Eisenberg 199Fngstromet 2003). These species frequent the ground more than others
al. 1994 Zarzaet al 2003. They can also use holes in banks and in western México, the reproductive season runs from
of ground, branches, or cactus, and the use of abandoned August to October, and they have 8 to 13 youriggid 1997.
bird nests is also commonA{onso-Mejia and Medellin The nests ofTlacuatzinspecies have been described
1992 Reid 1997. Additionally, the use of articial nests as spherical and constructed of dry leaves and twigs lined
(wooden boxesBrito-Veraet al. 2022 has been recorded. with plant remains Nelson 1899 Armstrong and Jones
In all cases, marsupial species seem to share the behaviorl971; Reid 1997 Zarzaet al. 2003. The specie3lacuatzin
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v’

Figure 2. a) Individual offlacuatzirbalsasensisnside a wasp comb d?olybiasp.; b) close-up.

insularis(Merriam, 1898, from the Islas Marias, nests in

from the City of Oaxaca. The topography is heterogeneous,

cactus, and abandoned nests of birds, such as orioles with an altitudinal gradient that varies from 1,200 m in the

(Armstrong and Jones 197Farzaet al.2003. In Chamela,
Jalisco, the nests dflacuatzirsinaloae have been found on
trees Cenostigma eriostachyBenth.) Gagnon & G.P.Lewis,
Bonellia macrocarpasubsp. pungens (A.Gray) B.Stahl &
Kallersjo), shrubsNeltuma juliora (Sw.) Raf) and cacti
Opuntia excelsé&Sanchez-Mej.), at 0.70-5.0 m above the
ground (Zarzaet al.2003. In this note, we document the
use and conditioning of aPolybiasp. wasp comb by the
Tlacuatzinbalsasensifor use as a nest.

The record was carried out in the community of
Yerba Santa in the Municipality of Santiago Yosondua,
in the Mixteca region, in the central west of the state of

lowest area to 1,750 m in the highest area. The site has
tropical deciduous forests in the lower parts, while in the
middle elevations, it changes to oak or oak-pine forests,
and in the higher parts, there is pine forest.

During wildlife monitoring activities in Yerba Santa,
local residents reported the accidental discovery of a wasp
comb on a recently cut branch during clearing work. Based
on this report, the following were carried out: (1) locating
and georeferencing the site of the discovery; (2) measuring
the height of the branch supporting the comb; (3)
conducting a detailed examination of the comb, recording
its morphometric variables in centimeters (length, width,

Oaxaca, México. Its geographical location is between the and diameter of the entrance); and (4) photographing the
coordinates 16° 48 N and 16° 49’ N, and 97° 34’ W and 97%esident specimen. Additionally, wasp remains present
33" W (Figure 1). It is located at a distance of 96.8 km SWnside the nest were collected to determine their taxonomic
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identity. Taxonomic identi cation was performed through  that were not previously occupied by the other species,
comparative morphological analysis of adult specimens suggesting that they avoided each otherVgiga et al.
collected at the site. 2013). Brito-Veraet al (2022)reported the use of arti cial
On March 5, 2021, the rst author was noti ed of the nest boxes with the presence of abandoned wasp nests by
remains of a wasp comthat had been removed fromatree  Marmosa simondihomas 1899but not utilizing the comb
during land-clearing activities. According to the report, the as in the present ndings.
nest was extracted due to concerns over potential wasp. The ~ The nesting record that we present, together with the
Site inspection revealed that the wasp comb was suspended report by Brito-Veraet al (2022) suggests that there is no
4 meters above ground on Bonchocarpusp. branch; ithad  rejection by small marsupials to occupy sites previously
an opening underside, and inside an individual of opossum used by wasps as nests. On the other hand, the documented
was discovered. The geographic coordinates of the record nding reinforces the conception of the opportunistic
were 16°48'5.40" N, 97°35'14.28"W. The individual wasbehavior of Tlacuatzinsp. to occupy pre-constructed sites
determined asTlacuatzindue to its small size and grayish as nesting and/or refuge site®\(mstrong and Jones 1971
fur color, instead of reddish as presented Marmosa Finally, our nesting record ofl. balsasensisn wasp
mexicanaVerriam 1897(Zarzaet al.2003. As the specimen  combs represents the rst documented report for the genus
was not collected, morphometrics (e.g., skull dimensions, Tlacuatzin However, further ecological studies are required
molar lengths) were unavailable. Species identi cation was to con rm if the use of this organic material is common in
therefore based on fur coloration and range criteria from species of thellacuatzingenus and if it provides them with
Arcangeliet al.(2018)asT. balsasensiglue to the specimen  any nutrients or advantages over others plant materials or
possessing a brownish slightly gray dorsal fur and yellow to deter predators.
bu underparts (Figure 2) and near of the range of this
species. The dimensions of the nest were: width 15 cm, Literature cited
length 25 cm, and diameter 15 cm; the opening of the ALonseMEJia A.AND R. A. MbELLINLI992.Marmosa mexicana
nest was 7 cm in diameter. The exact depth of the nestis =~ Mammalian Species 421:1-4.
unknown, but it was observed that the individual could Arcancepld., J. Eidut anp F. A. ERvanTES2018. Molecular
stay completely inside. The edges and interior of the nest and morphological evidence of the diversication
were covered with leaves that partially separated the nest in the gray mouse opossum,Tlacuatzin canescens
cells (Figure 2). (Didelphimorphia), with description of a new species.
Videos and photographs of the species were obtained Journal of Mammalogy 99:138-158.
and subsequently, the nest was placed on a high branch of ArmsTrRONGD. M.anD J. K. ahes 1971. Mammals from the

an Ehretia tinifolicL. tree near the location of the discovery Mexican State of Sinaloa. |I. Marsupialia, Inseatiyo
to allow the animal to continue their cycle life. Edentata, Lagomorpha. Journal of Mammalogy
When reviewing published information on the nests 52:747-757.

occupied by species of the genuHacuatzin we found that AsTusa D.,anp G. GitHon 2022. Morphology, form, and
these have been described as balls of dry leaves and twigs  function in Didelphid Marsupials. Pp. 483-514h

lined with crushed leaves and arranged in the fork of small American and Australasian Marsupials: An evolutiona
trees and shrubs, or holes in cactus or branchiléon biogeographical, and ecological approach (CacersC.,
1899 Armstrong and Jones 197Reid 1997. Nests have and C.R. Dickman, ed.). Springer Charm. Berlim&wy.

been found 0.9 to 2.4 m above the grountNélson 1899 BriTeVERA G.A.ETAL 2022. Use of arti cial nest boxes by
and usually have a small opening on the underside. The  two species of small, arboreal mammals in Ecuadorian
nest described here was found 4 m above ground and in tropical dry forest. Neotropical Biodiversity 8:108-111.
other characteristics, it conforms to previous descriptions, Engstrom M. D., B. KiM.anp F. A. Rn 1994. Two small
in terms of the attened leaves lining the entrance and mammals new to the fauna of ElI Salvador. The
interior, and the position of the opening. However, the base Southwestern Naturalist 39:281-283.

material of the nest consisted mainly of wasp comb. The Hinowoop K. A1955. Bird/wasp nesting associations. Emu-
use of these combs had not previously been reported in Austral Ornithology 55:263-274.

nests of marsupials or other small mammals, so this is the Hunsakerl, D.anp D. Siure 1977. Behavior of New World
rst record of the use of wasp combs as a nesting site fora  Marsupials. Pp. 279-34& The biology of marsupials

marsupial or any other mammal. (Hunsaker Il, D., ed.). Academic Press. New York, U. S. A.
Both mammals and birds often resort to wasp combs HussonA. M1978. The mammals of Suriname. Zodélogische
in search of larvae as a food sourciednne 2009Kratzer Monographieén Van Het Rijksmuseum Van Natuurlijke

2022). There are also mutualistic interactions, in which Historie 2:4-39.

birds and wasps nd benet from building nests nearby  Jeanng R. 12009. Nest building. Pp. 688-691Encyclopedia
(Hindwood 1955 Quinn and Ueta 2008 In Africa, it was of Insects (Resh, V. H., and R. T. Cardé, eds.). Academic
found that vertebrates and wasps preferred arti cial nests Press. Cambridge, U. S. A.
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First record of alopecia in Artibeus jamaicensisand Choeronycteris
mexicana (Chiroptera: Phyllostomidae) in Puebla, Mexico

Primer registro de alopecia en Artibeus jamaicensisy Choeronycteris
mexicana (Chiroptera: Phyllostomidae) en Puebla, México

LAURATORRESMORALEE, ESUSMARTINEA/AZQUEZ, RosaMaRiAGoNzALEZMONROY, DANA LOPEZBALTAZAR, AND EDUARDOMARTINEZRDDRIGUEY
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Av. San Claudio, edi cio BIO-1 C.U. Col. JardieeSah Manuel, C.P. 72570, Puebla, Pue. Eanaltm@hotmail.con{LT-M)jesus.
martinez@correo.buap.mxJM-V) rosa.gonzalez@correo.buap.mRMG-M)diana.lopzb@hotmail.com(DL-B),Jalomart0618@

gmal.com(EM-R)
*Autor de correspondencia

Alopecia refers to partial or total hair loss in mammals. It is an autoimmune disease that prevents hair follicle growth and causes hair
loss. In this study, we report partial hair loss in three bats: two of the frugivorous spécigsnaicensiand one of the nectarivorous species
C. mexicanacollected in the southern area of a protected area in the state of Puebla, Mexico. Bats with alopecia were observed in May and
November 2024 during eld trips of a project aimed at assessing the conservation status of bat species in the state of Puebla. Bats were
captured at a site with low deciduous forest vegetation and mango and banana plantations in Atotonilco, municipality of Huehuetlan el
Grande, Puebla. We captured 27 bats of di erent species. Among them, two adult femal&s jamaicensiwithout evidence of reproductive
activity had partial or total alopecia in the abdominal area. Another individual, an adult mafé. sfiexicanavith scrotal testes, presented with
alopecia on the face, neck, and abdomen. This is the rst report of alopecia in bats from Puebla, the thixdjéonaicensigr Mexico, and the
rst for C. mexicanan Mexico. In previous studies on bats in the state of Puebla, there have been no reports of alopecia. Alopecia in these
individuals is likely due to environmental stress caused by anthropogenic activities in Atotonilco that probably a ect nutritional processes.

Key words: frugivore, hair loss, nectarivore, Phyllostomidae.

La alopecia es la pérdida parcial o total de pelo en mamiferos, es una enfermedad autoinmune que evita el crecimiento del foliculo
piloso y causa la caida de pelo. En este estudio reportamos la pérdida parcial de pelo en tres murciélagos: 2 frugivoros de |Artifpese
jamaicensig/ 1 nectarivoro de la especighoeronycteris mexicanan el extremo sur de un area estatal protegida del estado de Puebla, México.

Los murciélagos con alopecia se registraron en los meses de mayo y noviembre de 2024, durante las salidas de campo de un proyecto en el
que se evallo el estado de conservacion de las especies de murciélagos del estado de Puebla. Las capturas de murciélagos se hicieron el
un sitio con vegetacion de selva baja caducifolia con plantaciones de mango y platano en Atotonilco, municipio de Huehuetlan el Grande,
Puebla, México. Se capturaron 27 murciélagos de diferentes especies. Entre ellos, 2 hembras adiltgsrdgcensisin evidencia de actividad
reproductiva, presentaron alopecia parcial y total en la zona abdominal. Otro individuo, 1 macho adulto con los testiculos escrota@os de
mexicang presentd alopecia en el rostro, cuello y abdomen. Este reporte representa el primer registro de alopecia en murciélagos de Puebla,
el tercer registro deA. jamaicensiy el primero deC. mexicanan México. En estudios previos efectuados con murciélagos del estado de
Puebla no existen reportes de alopecia. Es probable que la alopecia en estos individuos se deba a estrés ambiental causado por las actividades
antropogénicas que se llevan a cabo en Atotonilco, las cuales pueden interferir con los procesos nutricionales.

Palabras clave:frugivoro; nectarivoro; perdida de pelo; Phyllostomidae.

© 2025 Asociacion Mexicana de Mastozoologia/w.mastozoologiamexicana.org

Alopecia is partial or total hair loss in mammagSofrales- al. 2023. The family Phyllostomidae, where the highest
Escobar and Saavedra-Rodriguez 220 bats, alopeciahas number of species with alopecia has been recorded,
been attributed to several causes, including reproductive includes frugivorous species such @gtibeus jamaicensis
stress, ectoparasites, urbanization, and the presence ofand nectarivores such a€hoeronycteris mexicar&iles
fungi (da_Silvaet al 2010 Monteiro et al 2016 Nuneset  and Rios 2013Nowak 1994Freeman 199%

al. 2017 Guedeset al 202(Q. Worldwide, alopecia has been The fruit batA. jamaicensiss one of the species with
recorded in 38 species of bats belonging to the families the highest number of alopecia records, although kn
Phyllostomidae (15), Vespertilionidae (13), Molossidae (5)two correspond to Mexico. Of these, the rst was i3
Emballonuridae (2), Mormoopidae (2), and Pteropodidae individuals from Villahermosa, Tabasco, relatedhtdritional
(1) Martin-Regaladoet al 2022 Hernandez-Aguilaret  and endocrine alterations associated with urbaniza
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Figure 1. Geographic location of the new records of alopeciafinjamaicensiandC. mexicanan Atotonilco, municipality of Huehuetlan el Grande, state of Puebla, Mexico (red star).
The area corresponding to the “Sierra del Tentzo” State Reserve is marked in green.

(Bello-Gutiérrezet al 2010; the second report refers to an for the Gulf slope and the Yucatan Peninsula), Horas, and
individual from Coérdoba, Veracruz, who exhibited chest El SalvadorSolari 2018 There are no previous reports of
lesion that spread to other parts of his body, cang a alopecia in nectivorous species. Bats play a cdrdmlogical

bacterial or fungal infectiontlernandez-Aquilaet al 2024. role:A. jamaicensifeeds on fruits and acts as a seed disperser,
A. jamaicensiss distributed from Sinaloa, Michoacan, and while C. mexicané relevant in arid and semi-arid ecosystems
Tamaulipas in Mexico, southward to northwestern Goibia, of Mexico, where it pollinates key plants such agses and
the Greater and Lesser Antilles (south of Grenadad cacti Galindo-Gonzalez 199&06mez-Ruizt al 2015. This
southern Bahamad\Miller et al 2016§. note reports three cases of alopecia in bats livimgthe state

The crested batC. mexicanais a nectivorous species of Puebla, Mexico; two in individuals &f jamaicensiand the
distributed in the southwestern United States, Megi(except rst record of alopecia inC. mexicana
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Figure 2. Alopecia in two bat species captured in Atotonilco, Huehuetlan el Grande, Puebla. (a and b) Adult femAlgamficensiwith partial or total alopecia in the abdomen. (c,
d, e) Adult male o€. mexicanavith alopecia on the face, neck. and abdomen. Photographs: L. Torres-Morales.
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The cases of alopecia in bats reported here were
recorded during eld trips of a project aimed at evaluating
the conservation status of bat species in the state of
Puebla, Mexico. This project was carried out between
September 2023 and August 2025. During eld trips in May
and November 2024, bats were captured in Atotonilco,
a town in the municipality of Huehuetlan el Grande, in

Torres-Morales et al.

In previous studies on bats in the state of Puebla,
alopecia had not been reported in any specieRdjas-
Martinez and Valiente-Banuet 199@aliente-Banuetet al
1996 Valiente-Banuetet al 1997a b; Valiente-Banuetet
al. 2007 Vargas-Mirandat al 2008 Saldafia-Vazqueet al
2021). In addition, three previous studies were conducted
speci cally in the municipality of Huehuetlan el Grande

the southern area of the “Sierra del Tentzo” State Reservebefore our sampling, and none of them recorded alopecia

(O cial Newspaper of the State of Puebla, 20)1The
town of Atotonilco is located 32 km south of Puebla City

in the bats analyzed Jantos-Reyes 2014Cruz-Pérez
2015, Calvario-Carillo 2016 Therefore, the present report

at coordinates 18°45'22.89” N and 98°10'33.32" W, at anrepresents the rst record of alopecia iA. jamaicensig
altitude of 1353 meters above sea level, and is home to 22 the state of Puebla and the third in Mexico; fét mexicana

inhabitants. The dominant vegetation in the study area is
low deciduous forest, alternating with mango and banana
plantations (Figure 1INEGI 2020

During the sampling, which lasted three nights, two
mist nets measuring 2 m x 12 m and one measuring 2 m
x 6 m were installed and left open from 6:00 p.m. to 11:30

this report is the rst record of alopecia for a nectarivorous
bat in Puebla, in Mexico, and across its entire known range.
It is worth mentioning thatC. mexicangs listed in the
Threatened category in the O cial Mexican Standard
(NOM-059-SEMARNAT, 2010) andNesar Threatenedy
the International Union for Conservation of NaturéJCN

p.m. The nets were placed in adjacent mango and banana Solari 2018 because it depends on fragile and threatened
plantations. The bats captured were handled following habitats (arid thorny shrublands, tropical deciduous forests),
the proper handling protocols recommended for wild and with an estimated 30% decline in its populations
mammals Sikeset al 201). For each captured bat, the over the past ten years due to human activities and the
parameters recorded were weight (g), forearm length transformation of its natural habitat across its range (Solari

(LA), and reproductive status. Bats were identi ed at the
species level using the key dfedellinet al (2007) All bats,

including those showing alopecia, were released at the
capture site after analysis. The permit to conduct this work

2018). For its par€. mexicanglays a central ecological role
in Mexico's arid and semi-arid ecosystems by pollinating key
plants such as agaves and cagdidmez-Ruizt al 2015.

In bats in captivity, alopecia has been attributed to

was granted by SEMARNAT through the General Directorate poor nutrition, endocrine disruption Qlsson and Barnard
of Wildlife under the memorandum SPARN/DGVS/05957/24 2009, and fungal infections Robert 2018. In free-living
addressed to Dr. JeslUs Martinez Vazquez. The incidence obats, several causal factors have been suggesteduding

alopecia in the a ected species was calculated according to
Bello-Gutiérrezet al (2010)i.e., by dividing the number of
individuals a ected with alopecia of a given species by the
total number of recorded individuals of that species.

In total, 27 bats belonging to 8 species were captured:
Sturnira parvideng = 3, and 9 f), Choeroniscus godmani
(n =7 f),Artibeus jamaicensia = 3 , ), Pteronotus parnellii
(n=1 f),Anoura geo royi(h = 1 f),C. mexicang =1 f),
Leptonycteris yerbabuené&e= 1 f), andA. lituratugn =1 f).
Of these, 3 individuals had alopecia. The 3 specimenA.of
jamaicensisvere adult females with no signs of reproductive
activity, which were captured in a mango plantation on 2

hormonal uctuations related to reproduction KHaarsma
and Van Alphen 2009Hernandez-Aguilaret al 2023,
volcanic ash ingestionRederseret al 2019, environmental
stress associated with urbanizatiorA¢osta 2016 Martin
and Wolters 202 ectoparasites Qorrales-Escobar and
Saavedra-Rodriguez 202(nd fungal infectionsde Souza-
Suguiuraet al 2023 Hernandez-Aguilaet al 2029.

Our review of the specimens oA. jamaicensiand C.
mexicanaa ected by alopecia in Atotonilco did not reveal
the presence of ectoparasites that could have caused
alopecia in these organisms. Unfortunately, we lacked the
necessary materials and equipment to take samples for

May 2024. The weights of these females were 51 g, 46 g,subsequent histological studies or cultures of fungi and
and 48 g. The corresponding forearm length was 62 mm, 60 bacteria, so it was not possible to identify any of these
mm, and 62 mm. In two females, alopecia was observed in as the underlying cause of hair loss. The use of pesticides
the ventral region of the body. In both, hair loss occurred in prohibited in other countries for pest and weed control
the thorax and abdomen, although it was more apparentin in crops and fruit plantations in Huehuetlan el Grande,
one of them (Figure 2a and 2b). The incidence of alopecia in as well as the excessive use of chlorine in water bodies
this species was 66.7%. On the other hand, the specimen ofand recreational areas that attract tourists to Atotonilco
C. mexicanavas an adult male with scrotal testes, weighing (Marin and Marin 2020 could adversely a ect the fauna
22 g, and with a forearm length of 44.4 mm. This individual of the region, including bats. This trend is alarming, as
was captured near a banana plantation on 6 November pesticides and herbicides have been reported to promote
2024, and alopecia was observed on the face, neck, and abnormalities and cancer, and insecticides are considered
abdomen (Figure 2c-2e). The incidence of alopecia in this potent neurotoxic chemicals in humansBgjarano 2017
species was 100%. Marin _and Marin 2020 On the other hand, another
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possible cause of alopecia in the bat individuals observed Freemay P. W1995. Nectarivorous feeding mechanisms
in this study is the disruption of their natural environment, in bats. Biological Journal of the Linnean Society
since a mining stockpile was established in 2023 (L. Marin  56:439-463.

pers. comm.), 160 m from the locality where the bats with GaLinoeGonzALez J. 1998. Dispersion de semillas por

alopecia were captured. murciélagos: su importancia en la conservacion y
There is scarce information about the current status regeneracion del bosque tropical. Acta Zoologica

of the bat populations that inhabit the state of Puebla. Mexicana (n.s.) 73:57-74.

The latest study addressing the conservation status of bat GomezRuiz, E. PgTaL 2015. Conservacion de murciélagos

populations was published 17 years ag¥drgas-Miranda nectarivoros (Phyllostomidae: Glossophagini) en riesgo

et al 201§. The research work evaluating the current en Coahuila y Nuevo Ledn. Therya 6:89-102.
conservation status of bat species in the state of Puebla, of GonzALez B. RR017. Los plaguicidas altamente peligrosos en
which this work belongs, is relevant because it is the rstto México. México.

record alopecia in two species of bats in Puebla and within Guepes P. G.gt AL 2020. Padrdo reproductivo, dieta e
the “Sierra del Tentzo” State Reserve. However, specic parasitologia de Artibeus lituratus (Olfers, 1818)
studies are needed to determine the underlying causes of (Mammalia, Chiroptera) em parques urbanos do

alopecia in these bats. municipio do Rio de Janeiro (Rio de Janeiro, Brasil).
Biotemas 33:1-16.
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First record of Seuratum sp. (Nematoda: Seuratidae) in
Chrotopterus auritus (Chiroptera: Phyllostomidae) from Mexico
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Chrotopterus auritugs a rare carnivorous species in the Neotropical region. The helminth fauna of this bat is poorly known, with only 1
published record in Peru. In MexicG;, auritusis classi ed as endangered, mainly due to deforestation. The study of helminths in wildlife is
relevant, as they can in uence behavior, population dynamics, and evolution of their hosts, regulating populations and contributing to the
maintenance of biodiversity. As a part of a DNA barcoding survey of bats in Mexico, a specin@ruituswas examined for helminths.

Only three adult female nematodes were recovered from the intestine of this bat. Nematodes were morphologically studied using light
microscopy and scanning electron microscopy. In addition, the 28S ribosomal RNA (28S) gene and the cytochrome ¢ oxidase subunit 1 (COI)
gene of 1 specimen were ampli ed and sequenced. Nucleotide sequences obtained from our specimen were used for phylogenetic analyses.
The morphology observed in 2 specimens. §. cephalic structures, esophagus, rows of spines, vulva, and tail) agreed with characteristics
established for the genuSeuratum Phylogenetic analyses of the superfamily Seuratoidea grouped our 28S and COI sequesasatiumsp.

with Paraquimperiasp., a species of the family Quimperiidae. The morphology observed in the female specimens di er from those reported for
Seuratum cancellatupthe only species reported from Neotropical bats. This suggests that the specimens found in Yucatan represent a distinct,
potentially new species. However, additional specimens, particularly males, are needed to con rm this hypothesis. This study provides the rst
helminthological record inC. auritusfrom Mexico, as well as the rst 28S and COI sequences for members of the family Seuratidea

Key words: Carnivorous bat; molecular phylogeny; morphology; nematode; Yucatan.

Chrotopterus aurituss una especie carnivora rara en la region Neotropical. La helmintofauna de este murciélago es poco conocida, con
solo 1 registro publicado en Perd. En Méxi€oauritusesta clasi cada como amenazada, principalmente debido a la deforestacion. El estudio
de los helmintos en fauna silvestre es relevante ya que pueden in uenciar la conducta, dinamica de poblacion y evolucién de sus hospederos,
regulando sus poblaciones y contribuyendo al mantenimiento de la biodiversidad. Como parte de un estudio de cédigo de barras de DNA
de murciélagos en México, un espécimen @eauritus fue examinado por helmintos. Solo tres especimenes hembra de nematodos fueron
recolectados del intestino de este murciélago. Los nematodos fueron estudiados morfolégicamente con microscopia éptica y microscopia
electrénica de barrido. Ademas, el gen 28S de RNA ribosomal (28S) y el gen citocromo oxidasa subunidad 1 (COI) de 1 espécimen fueror
ampli cados y secuenciados. Las secuencias de nucleétidos obtenidas de nuestro espécimen fueron usadas en analisis logenéticos. La
morfologia observada en 2 especimenes ¢. estructuras cefélicas, esofago, la de espinas, vulva y ano) concuerdan con las caracteristicas
establecidas para el génerBeuratum Los andlisis logenéticos de la superfamilia Seuratoidea agruparon nuestras secuencias de 28S y COI
de Seuratumsp. conParaquimperissp., una especie de la familia Quimperiidae. La morfologia observada en los especimenes hembra di eren
de las caracteristicas reportadas paBauratum cancellatuia Unica especie reportada en murciélagos neotropicales. Esto sugiere que los
especimenes encontrados en Yucatan representan una especie distinta, potencialmente nueva. Sin embargo, se requieren especimenes
adicionales, particularmente machos para con rmar esta hip6tesis. Este estudio proporciona el primer registro helmintologi€aertusen
México, asi como las primeras secuencias de 28S and COI para miembros de la familia Seuratidea.

Palabras clave:Filogenia molecular; morfologia; murciélago carnivoro; nematodo; Yucatan.
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Chrotopterus auritu€Chiroptera: Phyllostomidae) is one As a part of a DNA barcoding survey of bats in Mexico,
of the largest bats in the Neotropical regionMgdellin an adult femaleC. aurituswas collected on 9 August 2023
2014). Its distribution extends from southeastern Mexico in the Cuxtal Ecological Reserve (2302144.91 N, 232481.23
through Central America to South America, reaching W), Merida, Yucatan, Mexico. The bat was anesthetized
northern Argentina Medellin 1989 2014). This bat is  with iso urane and euthanized with sodium pentobarbital.
an opportunistic hunter that primarily feeds on small Stomach, liver and intestines were removed, immersed
mammals, birds, and large insects, but it can also consume in 0.9% sodium chloride solution, and examined under a
reptiles, amphibians, fruits, and pollenMgdellin 1988 stereomicroscope. Fieldwork was conducted according
Vleut et al 2019. Chrotopterus aurituforms small groups  to the guidelines for the use of wild mammals in research
of 1 to 3 individuals that roost in caves, mines, abandoned of the American Society of MammalogistSikes and the
buildings, hollow termite nests, and hollow treedgedellin Animal Care and Use Committee of the American Society
1989). This bat is considered a rare species threatened in of Mammalogists 201% procedural summaries, and
many countries within its range, including Mexico, mainly reporting requirements. Included are details on capturing,
due to deforestation Yleutet al 2019. marking, housing, and humanely killing wild mammals. It

Helminths are an important component of ecosystems, is recommended that Institutional Animal Care and Use
as they can shape the behavior, population dynamics Committees (IACUCs. The bat specimen was collected
and evolution of their hosts, regulating populations and under license from the Mexican Ministry of Environment
sustaining biodiversity $mit and Sures 2035In addition, (SEMARNAT) (scientic collection permit SPARN/
studying helminths provides insightinto the e ects ofglobal DGVS/03632/23).
change, such as climate change and habitat destruction, on Only three female nematodes were found in the
disease dynamicsgmit and Sures 20)5Nevertheless, our intestine of the bat. Cuts were made from one specimen
knowledge of helminths associated with Neotropical bats to extract DNA and examine by scanning electron
remains limited, particularly for threatened species. microscopy (SEM), the other two specimens were cleared

Knowledge about parasites associated withC. and mounted temporally in lactophenol. The morphology
auritus remains limited and varies widely across studies. of the specimens was studied and drawn with the aid of a
Ectoparasites, such as ies and ticks, have been reported in light microscope (Leica DM500) with a drawing tube (Leica
several studies ol auritusfrom Mexico to Brazil (sde&rank Microsystems, Wetzlar, Germany). For SEM, fragments of
et al 2014 Webb and Loomis 1977 In contrast, there are one specimen were dehydrated using a graded ethanol
only 1 published record for this bat species, the trematode series, critical-point dried with carbon dioxide, sputter-
Neodiplostomum vaucherin Peru Dubois 1983. This  coated with a gold-palladium mixture, and examined at
contrast may be explained by the fact that ectoparasites can an accelerating voltage of 10 kV with a Hitachi SU1510
be collected from live animals, whereas helminthological (Hitachi, Tokyo, Japan) scanning electron microscope at the
studies typically require the collection of helminths fromthe Laboratorio de Microscopia y Fotografia de la Biodiversidad,
organs of recently euthanized hosts, while the helminths Instituto de Biologia, Universidad Nacional Auténoma de
are still alive to allow for proper relaxation and xation México (IBUNAM), Mexico City. One nematode specimen
(Sepulveda and Kinsella 20L.3This poses a particular was deposited in the Coleccion Nacional de Helmintos
challenge for conducting helminthological research on (CNHE-12235), Universidad Nacional Autbnoma de México.
threatened host species, such & auritus Skull and skin of the bat were deposited in the Museo de

In recent years, concerns have been raised about the Zoologia of the Universidad Autbnoma de Yucatan, Mexico
risk posed by unnecessary collection of organisms, such (FMVZ-UADY-1664).
as bats. This practice can, in some cases, add pressure to Total genomic DNA of the nematode was extracted
already small populations, further threatening and pushing using DNeasy Blood and Tissue Kit (Qiagen, Hilden,
them toward extinction Russcet al 2017. To address these  Germany). The D1-D3 region of the 28S rRNA gene (28S)
concerns, various recommendations have been proposed and the cytochrome c oxidase subunit 1 (COI) gene were
to promote the comprehensive use of voucher specimens. ampli ed using the polymerase chain reaction (PCR). The
These include the collection of additional sample types, 28S fragment was ampli ed using the primers 39Mddler
beyond the primary target samples regardless of the etal 2003 / 536 Garcia-Varela and Nadler 2009he COI
study’s specic goals Thompson et al 202). In recent  fragment was ampli ed using primers LCO1490/ HC02198
years, we have formed a research group consisting of (Folmeret al 1994). Thermo-cycling pro les followed the
chiropterologists and parasitologists to study bat helminths protocols described by Hernandez-Menet al (2017) for
in Mexico. This group seeks to maximize the use of voucher 28S and byFolmeret al (1994)for COIl. The PCR primers,
bats used for ecological, genetic, and morphological studies along with additional internal primers 503Nadler et al
by also gathering additional tissues for helminthological 2003 and 504 ilernandez-Meneet al 2017 for 28S, were
research. In this context, the present study aimed to provide used for Sanger sequencing at Macrogen (Seoul, Korea).

a helminthological record folC. auritusin Mexico. Consensus sequences obtained in this study and athe
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Seuratumin Chrotopterus auritus

Figure 1. SEM micrographs of females 8turatumsp. a) Head, apical view. b) Anterior part, apical view. c) Spines of the anterior part, ventral view. d) Middle section of the body
showing the vulva and two latero-ventral papillae (arrows), ventral view. e) Posterior section of the body, ventral view. f) Posterior part, ventral view.

sequences of the superfamily Seuratoidea availakte support values were estimated by running 1000 bottsp
GenBank were used for phylogenetic analyses; trimine resamples. Genetic variation within the 28S and @@t sets
sequences of the domains D2-D3 were used for the528 was calculated using p-distances with MEGA 11.

gene. The best- tting nucleotide substitution modelwas Two gravid specimens (1 adult female and 1 juvenile
selected for each data set with jModelTest v2, undkaike female) were studied morphologically. Below we present a
information criterion. Phylogenetic a nities for eeh data set  brief description of the specimens. Triangular oral opening,
were evaluated by maximum likelihood (ML) analysiith surrounded by 4 double papillae (Figure 1a). Vestibule and
1,000 bootstrap replicates using RAXML v. 7.0.4ot&oap denticles not observed. Esophagus rounded and swollen
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Figure 2. Drawings of females dbeuratumsp. a) Anterior part, lateral view. b) Transverse section, at mid-body. c) Posterior part, ventral view. d) Vulvashegiorg two papillae
(arrows), right lateral view.

anteriorly (Figure 2a). Body with 32 rows of cuticular spines expansion domains, the nal alignment was 896 pb long.
(Figure 2b) extending from slightly posterior to nerve ring The 28S sequence &euratumsp. was aligned with other
throughout the mid-body (Figure 2a) and disappearing 11 sequences of nematodes belonging to the superfamily
anterior to anus (Figure. 2c). Spines oriented posteriorly, Seurotoidea. In the resulting phylogenetic tre§euratum
longer in the anterior region, while in the middle and sp. was positioned as a sister taxon Raraquimperiasp.
posterior parts, decreasing in size and the distance between (Quimperiidae), isolated from the frogXenopus laevjs
them increases (Figure 1b-e). The main measurements ofthough with low bootstrap support (57) (Figure 3a). The
the adult female are presented in micrometers, followed newly generated 28S sequence &euratumsp. showed
by those of the juvenile female. Body 26,975 and 11,750 a 19 % genetic dierence from that ofParaquimperia
long, and 500 and 230 wide (at vulva level). Esophagus sp. Unfortunately, the lack of representativeness of 28S
1,430 and 890 long, and 120 and 68 wide at anterior end. gene sequences has limited the ability to achieve a more
Nerve ring situated 350 and 125 from anterior end. Deirids comprehensive phylogenetic relationships among the
not observed. Vulva 10,750 and 5660 from anterior end, family Seuratidae.
surrounded by two pairs of papillae located laterodorsally The newly generated COIl sequence®¢uratumsp. was
and lateroventrally (Figures 1d, 2d). Anus 570 and 250 from 655 pb in length (PQ893890). After trimming to the shortest
posterior end with short terminal spike 25 and 10 long sequence, the nal alignment was 401 bp long. The COI
(Figures 1f, 2c). Eggs with juvenile stage,/88 long by dataset of seuratoid nematodes included 9 sequences.
35 /88 wide, only observed in the adult female. In the phylogenetic tree based on CCBeuratumsp. was
The 28S sequence generated fro®euratumsp. was  positioned as a sister taxon t®araquimperiasp. fromXx
1,164 pbin length (PQ893537). After trimming to the D2-D3 laeviswith high support (bootstrap = 100) (Figure 3b).
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Figure 3. Maximum likelihood (ML) phylogenetic trees of Seuratoidea. a) Inferred with 28S sequence data using the TIM3 + G model (In likelihood -6879.440063). b) Inferred with COI
sequence data using the GTR + G model (In likelihood -2249.908230). GenBank accession numbers precede species name, followed by host name. Bootstrap support values for ML are
provided at the nodes. The new sequence of the present study is in bold.

The genetic di erence between these taxa was 16.6 %. murinusin Southeast AsiaLe-Van-Hoa 1966 Although
Unfortunately, the limited availability of COl sequences C. auritusprimarily consumes small vertebrateMeédellin
from members of Seuratidae limited the ability to achieve a 1988 Bonatoet al 2009, insectsd. g., Coleoptera, Diptera,

resolved phylogeny. Lepidoptera) can represent 44 % of its diet, incseay
The genusSeuratunincludes nine species that parasitize to 75 % during the wet seasorBfnato et al 2009. The
rodents, bats, shrews, and hedgehogSdor-un-Nisaet al presence of the genuSeuratumin C. auritussuggests that

2006). In the AmericasSeuratum cancellatunis the only ~ some insects in its diet may act as intermediatest® for
species previously recorded in bats. This nematode has beenthese nematodes.
reported from Antrozous pallidu€Eptesicus fuscuEumops The use of DNA sequences as genetic markers has
perotis Myotis californicusMyotis yumanensjdarastrellus  proven to be useful for species identi cation, especially
hesperugsyn.Pipistrellus hespery€orynorhinus townsendii  when the biological material is limitedGhanet al 202).
(syn. Plecotus townsendlji and Tadarida brasiliensisn In this study, we provided 28S and COI DNA sequences,
Texas $pecian and Ubelaker 19F8Myotis septentrionalis complementing the morphological characterization of the
(McAllister et al 2009, and Myotis leibii(McAllister et al female specimens. These barcoding genes have been used
2017) in Arkansas, USA, ahhtalus mexicanus Yucatan, to resolve helminth phylogenies, discover cryptic species,
Mexico Chitwood 193§. Unidenti ed species oSeuratum  and elucidate patterns of gene ow among helminth
have been reported fromMyotis keaysiin Venezuela  populations Poulin et al 2019. Although morphological
(Guerrero 198% Phyllostomus discolprGardnerycteris  analysis was restricted to females, the sequences con rmed
crenulatg Myotis nigricansand Lophostoma occidentali the genetic relationship ofSeuratumwith other nematode
Peru Minaya Angomeet al 202Q). species of the superfamily Seuratoidea. These sequences
The morphological characteristics observed in the will also serve as a resource for future studies that generate
female specimens studied align with the gen®&euratum additional data on members of the family Seuratidae.
Compared withS cancellatum our specimens have more This study reports the rst helminthological recordor
cuticular spines rows (2&s 32) and longer (2483 vs C. auritusin Mexico and the rst published record of the
38 A10) and wider (1729vs 35/88) eggs. These di erences genusSeuratumin this bat species within the Neotropical
suggest that the specimens represent a distinct, potentially region. It provides a new helminthological recoraif C.
new species. However, additional specimens, particularly auritus an endangered bat species in Mexico, using both
males, are needed to con rm this hypothesis. morphological and molecular data. Although a sped
The life cycle oBeuratumspecies parasitizing batsS( identi cation could not be achieved, the information
cancellatum S mucronatum and S congolensg remains generated will be valuable for future studies on bat
unknown. Experimental studies have shown that the helminths.
locustLocusta migratorigOrthoptera) acts as intermediate
host of Seuratum cadarachensa parasite of the rodent
Eliomys quercinuis Europe Quentin 1970Q. Similarly, the  We want to thank to M. I. Chi Lépez for the drawings, A.
cockroachesBlatta orientalisand Periplaneta americana J. Chan Casanova for her help in the laboratory, and K.
(Blattodea) have been identied as intermediate hts G. Martinez-Flores and B. Mendoza-Gar as for the SEM
of Seuratum nguyenvanaia parasite of the shre®Buncus  micrographs.
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Biodiversity worldwide is a ected by human activities, species that inhabits in Protected Natural Areas are not exempt to human impact.
Habitat resources are limited, species that requires large territories and a constant food availability cannot survive for long. The objective of
this work is to point out and describe the occasional record of a specimen of margagpardus wiediias a result from a systematic long-
term survey in the periurban Ecological Reserve “La Martinica’, in the central mountainous area of the state of Veracruz (Mexico). For about
25 months (May 2021 to June 2023), a non-invasive survey focused on terrestrial and arboreal mammals was deployed in “La Martinica”. The
camera traps were installed at ground (terrestrial stations) and in the canopy (arboreal stations), with an average distance of 300 m between
them. The 24-hour cycles in which each camera operated correctly and uninterruptedly were considered 1 trap-day. After a sampling e ort of
2,525 trap days, and an e ective sampling area of 0.5°%kim January 2023, at an altitude of 1,553 m, a specimen of margay was recorded in “La
Martinica” Due to the presence of other carnivores (exotic, introduced, and native) and the scarce mammal diversity at the study=$ge (
species), it is unlikely that a resident populationlafopardus wiedinhabit in the region. The specimen was probably passing through during
its dispersal. This record is the northernmost of the species obtained through systematic monitoring in the state of Veracruz.

Key words: Carnivore; feline; mammal; Neotropics; scansorial.

Globalmente la biodiversidad es afectada por actividades antrdpicas, especies que habitan Areas Naturales Protegidas no estan exentas
del impacto humano. Los recursos en un habitat son limitados, especies que requieren una disponibilidad constante de recursos alimentarios
y espaciales no pueden perdurar mucho tiempo. El objetivo de este trabajo es sefialar y describir el registro ocasional de un espécimen de
margay (eopardus wiediiresultado de un monitoreo extensivo en la Reserva Ecoldgica periurbana “La Martinica’, en la zona montafiosa
central del Estado de Veracruz (México). Durante poco mas de 25 meses (Mayo 2021 a Junio 2023) se implementd un monitoreo no invasivo
enfocado en mamiferos arboricolas y terrestres. Las camaras-trampa se instalaron a nivel del suelo y en dosel, a una distancia promedio de
300 m entre ellas. Ciclos de 24 hr en que cada camara funciond correcta e ininterrumpidamente fueron considerados 1 dia-trampa. Después
de un esfuerzo de muestreo de 2,525 dias-trampa, y un area efectiva de muestreo de 9.&rkEnero de 2023, se registré un espécimen de
margay en “La Martinica” Debido a la presencia de otros carnivoros (exoéticos- introducidos y nativos) y a la escasa riqueza mastozoolégica en
la localidad de estudion(=12 especies), es poco probable que exista una poblacion residenteedgardus wiedén la region. El espécimen
probablemente estaba de paso durante su proceso de dispersion. El registro obtenido es el mas septentrional de la especie obtenido mediante
un monitoreo sistematizado en el estado de Veracruz.

Palabras clave: Carnivoro; escansorial; felino; mamifero; Neotropico.
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The impacts of anthropogenic activities as the iease of  One on the most critical threats to wildlife popul@ns
human population, growth of human settlements, chare is the habitat loss\Wright 2009, due to the considerable
in land use, generation of waste have altered théotic resource requirements and low population densities
and abiotic factors available to biodiversityWazquez = mammalian carnivores could be specialty vulnerakiie
and Gaston 2008 which implies unprecedented threats habitat destruction Crookset al.2017).

to multiple species of ora and fauna throughout th Among the six species of felines recorded in Mexitiee
world. Despite several conservation e orts to esthbh margay (eopardus wiediis the smallest, adult specimen
Protected Natural Areas, these locations are algbject  weighs less than 5 kgdé Oliveira 1998 is also the only
to intense anthropogenic pressureJbneset al 2018. one physiologically adapted to arboreal lifeSinquist




Margay in periurban Reserve, Veracruz

Figure 1. Photo capture olLeopardus wied{margay) in “La Martinica” Ecological Reserve, obtained in January of 2023.

and Sunqguist 200 In Mexico, the species is classi ed
as “Endangered” by the Norma O cial Mexicana NOM-

059 SEMARNAT 20)J0Human activities as agriculture,
livestock raising, and infrastructure developmenteathe
principal threats to the species, as they fragmeahd
reduce the available habitatAvila-Najeraet al.2024).
Although the extensive distribution ofL. wiediiacross

the American Continent its detection rates are universally

low (Harmsenet al 2023, for that reason, population

dynamics studies of.. wiediare scarce, the data are focused

the region is composed by tropical and subtropichlmid
broadleaf forests Qlson et al. 2007); within the Ecological
Reserve there are disturbed remnants of mesophilic
mountain forest. The climate is semi-warm-humidCff
Kottek et al. 2006, the average annual rainfall is 1,100 to
1,600 mm, the temperature ranges from 18 °C to 24 the
dry season occurs between November and April, tlany
season occurs between May and Octob&NEGI 2010

In January of 2023, ve camera stations (composeg b
one camera trap) were installed within the vegetati of “La

on estimates of relative abundance. Camera traps are one Martinica’, far from human trails (at a distancetieen six
of the most versatile and widely used tools for survey and 20 m). All the camera traps were set up to dhtanly
terrestrial mammals, and demonstrate the presence of photographic records, the camera stations were uritel,
rarest or elusive terrestrial specie§vVéarnet al.2013) in the distance between cameras was on average 30®@ravoid
a locality. The objective of this work is to point out and spatial overlapping between sampling areas. Thergstrial
describe the occasional camera-trap recordlofwiediin the stations 6 = 2; Model Terra8, Wildgame INNOVATIONS ®,
periurban Ecological Reserve “La Martinica”, located in the Texas, EE. UU.), were installed at an average hefj50
central mountainous area of the state of Veracruz (Mexico). cm due to the slope of the soil. The arboreal stais f =
Additionally, digital repositories of biological information 3; Model BTC-7A, Browning ®, Utah, EE. UU.) vwstedldd
were consulted in search of records bf wiediiin the state at an average height of six meters. The 24-hour legcin
of Veracruz (during the XXI Century) to determine the which each camera worked correctly and uninterrutiy
exceptionality of the photo-capture obtained. were considered one trap-day; the e ective samplingrea
The record obtained in January 2023 is the resuitao  of each camera station corresponded to a circle3®0 m in

long-term survey with camera traps focused on testeal
and arboreal mammals, which began in May 2021 ireth
periurban Ecological ReservéLa Martinica” (19° 35’ 12.4"
N, 96° 57’ 8.6” W; altitude between 1,550 to 1,6860and
an area of 0.52 kfy located and partially surrounded by
the municipality of Banderilla, Veracruz. The veggn of
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diameter (equals to an area of 0.07 knindividual camera
bu er method; Silveret al.2004); the camera stations were
relocated every 60 days to completely survey thearof “La
Martinica”. In order to determine the exceptionality of the
record, a search was carried out for sightingsLofwiediiin
the state of Veracruz obtained during the XXI CentuThe
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Figure 2. a) Distribution ofLeopardus wiedin México. b) Location of the study area in the state of Veracruz. c) Study area, “La Martinica” Ecological Reserve. d) Distribution of th
records ofLeopardus wiedin the state of Veracruz obtained during XXI Century= Sighting, ” = Road-killed specimen&= Photocapture in “La Martinica = Photographic records.
biological databases consulted were iNaturalishttps:/ di erentiation from ocelot (larger and heavier body, big
www.inaturalist.org and the Global Biodiversity Information head, small eyes, large spots, slim-short thiéyhausen
System (GBIFhttps://www.gbif.org). Only records that 1990 Ramirez-Barajest al.2014).
provided documentary evidence were included. The record was obtained from a terrestrial station,

After a sampling eort of 2,525 trap-days, over a installed in a scrubland with abundant leathery colicwood
period of 18 months (of a total of 25 months), 50 di erent trees Myrsine coriacéaat an altitude of 1,553 m. Due to
locations of camera stations (terrestrial statioms= 25; the position of the specimen in the photograph, its sex is
arboreal stations n= 25), and surveyed more than > 95 % of unknown due to it was not possible to observe genitals.
the surface of “La Martinica” (e ective sampling area of 0.5 Form the biological databases consulted, 19 records of
km?) a notable record of.. weidiiwas obtained in January L. wiediin the state of Veracruz were found between March
02 of 2023, at 03:32 hr (Figure 1). The species was identi ed2016 and November 202 (Table 1; Figure 2; ¢ne are no
by its size, thin shape, long-thick tail, and distinctive thick records available between 2000 and 2016); the records
spotted pattern on its coatAvila-Najeraet al. 2024 these correspond to camera trap capturesn(= 14), roadkill
are speci ¢ characteristics of the species, that allow their specimens it = 2), and direct observationsh (= 3). After
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compared the location between the records found with the
one reported in this work, it was identified that the photo-
capture obtained in “La Martinica” is the northernmost (mountain mesophyll forest with fragments of secomady
record of the species in the state of Veracruz. vegetation, Puebla, Mexicddernandez-Hernande=zt al.

Camera traps allows rare or elusive species to be 2022); 4 records in 228 trap-days (cloud forest, Moglo
recorded in an ecosystem, in some researches, the Mexico; Aranda and Valenzuela-Galvan 20151 record
sampling effort invested to obtain records is relaely in 350 trap-days (tropical deciduous forest, Guanaio,
small Rowcliffe et al. 2008, sometimes the capture Mexico;lglesiaset al.2008; 4 independent records from
frequency is related to the abundance and densityf o to 2 individuals in 796 trap-days (tropical decidus forest,
the target species in the study location. Researshihat and surroundings from an oak forest, Nayarit, Meaxic
points out the presence of. wiediin localities throughout Luja and Zamudio 201 5 independent records in 2,970
the species distribution are based upon differenype trap-days (high-altitude, humid and evergreen fores
of records: roadkill Aguilar-Lépezet al. 2015, dissected  Huanuco, PeruCossios and Ricra 20%985 records from
specimens Tapia-Ramirezt al. 2013, or camera trap 10 individuals in 3,220 trap-days (agricultural apdsture
studies that required different survey efforts tobdain lands, primary and secondary forests, slopes of thades,
the first record of the species (between 61 and 302trap- EcuadorVanderhoffet al.2011).

days). Those investigations documented between 1dat0
individuals at the same locality: 2 records in Gap-days

Table 1. Records and sightings dfeopardus wiediin Veracruz (Mexico) obtained between 2000 and 2023.

Record type Date Locality Latitude Longitude Vegetation Reference

https://www.inaturalist.org/

18°35°9"N observations/120574706

March 15, 2016 San Andrés Tuxtla 95° 7'20.1"W

Tropical and
Subtropical Moist
Broadleaf Forests

o 1p N PR " https://www.inaturalist.org/
August 27, 2019 Tenampa 19°16'43.1"N 96° 50’ 25.9"W observations/39319202

https://www.inaturalist.org/

August 28, 2019 observations/39319201

Tenampa 19°16’43"N 96° 50’ 25.9"W
Tropical and
Subtropical Dry

Broadleaf Forests

https://www.inaturalist.org/

December 31, 2020 observations/67548949

Paso de Ovejas 19°11'0.3"N 96° 32'22.6"W

https://www.inaturalist.org/

February 11, 2022 observations/149770482

Huatusco 19°9'41.3"N 97° 0'27"W

https://www.inaturalist.org/

February 21, 2022 observations/149770494

Huatusco 19°9'41.2"N 97° 0'27"W

https://www.inaturalist.org/

February 21, 2022 observations/149770501

Huatusco, 19°9'41.2"N 97° 0'27"W

Camera-trap

o " o () 97 https://www.inaturalist.org/
February 25, 2022 Huatusco 19°9'41.3"N 97° 0'27"W observations/149770503

https://www.inaturalist.org/

September 10, 2022 observations/135852729

Huatusco 19°6'11.5"N 96° 58'41.8"W
Tropical and
Subtropical Moist

Broadleaf Forests

January 02, 2023 Banderilla 19°35'12.4"N 96° 57'8.6"W This research

https://www.inaturalist.org/

February 14, 2023 observations/149739771

Huatusco 19°9'53.7"N 97°0'29.1"W

https://www.inaturalist.org/

February 15, 2023 observations/149739772

Huatusco 19°9'53.7"N 97°0'29.1"W

https://www.inaturalist.org/

February 18, 2023 observations/149739774

Huatusco 19°9'53.7"N 97°0'29.1"W

https://www.inaturalist.org/

June 03, 2023 observations/176373025

Cordoba 18°54'36.2" N 96° 58'38.4"W

https://www.inaturalist.org/

September 27, 2023 observations/191231073

Cordoba 18°59'45.3"N 96° 53'51.1"W

Tropical and
Subtropical Dry
Broadleaf Forests

https://www.inaturalist.org/

April 22, 2021 observations/74905091

Apazapan 19°19'43.6"N 96° 42'57.4" W

Road-killed specimen

January 11, 2022 Sochiapa

October 31, 2016 Catemaco

Ejido Adolfo Lopez

Direct observations Mateos, Catemaco

October 31, 2016

November 28, 2016 Vega de Alatorre

19°11'13.9"N

18°26'17.7"N

18°26'14.4"N

19° 50'53.6" N

Tropical and
Subtropical Moist
Broadleaf Forests

96° 57"13.6" W

94° 57" 44.3"W

Tropical and
Subtropical Moist
Broadleaf Forests

94° 57'53.5"W

96° 35'5.7"W

https://www.inaturalist.org/
observations/104775953

http://conabio.inaturalist.org/
observations/4510229

http://conabio.inaturalist.org/
observations/4515007

https://www.inaturalist.org/
observations/34068188
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Although the margay is included in the list of spes
present in the state of VeracruzGonzalez-Christen and
Delfin-Alfonso 201§ the survey carried out in “La Martinica”
required a sampling effort of 2,525 trap-days to tain a
single record; the trap-days from arboreal statiorsere
included becausel. wiediiis physiologically adapted to
display arboreal activity de Oliveira 1998 Dominguez-
Castellanos and Ceballos 200%or that reason is considered
the most arboreal among the New World feliti¢dge 2014.

The record reported here is considered occasional, the
entire survey lasted over 25 uninterrupted months in which
the terrestrial mammal community present in the area was
monitored, after the record of margay in the eighteenth
month no additional traces (corpses, feces, footprints, and
scratching posts) were documented. Therefore the existence
of resident populations ofL. wiediiwithin “La Martinica”
is ruled out due to: 1) the survey in the region indicates a

reduced abundance and richness of mammals, composed by

of carnivoresBassariscus astutanis familiarig-elis catus
Neogale frenataProcyon lotgrUrocyon cinereoargenteus
cingulates: Dasypus novemcinctus;didelphids: Didelphis
spp, Marmosa mexicandagomorphs:Sylvilagus floridanus
and rodents:Peromyscuspp, Sciurus aureogasferso the
margay have several competitors and low availability of
preys, 2)L. wiediihas a preference for localities whose
native vegetation has a dense cover (Morales-Delgad@l.
2021), this attribute does not occurs in “La Martinica’, the
Reserve is fragmented, partially surrounded by the town of
“Banderilla”, and the extraction of biodiversity for economic
(obtain raw materials, or derivatives that are marketed), or
subsistence purposes (edibles, or elements for medicinal
use) is permanent. Therefore, it is speculated that the
specimen was photographed during its dispersion process
to a site with more favorable conditions.

The IUCN Red List of Threatened Speciss Qliveira
et al. 2015 indicates that wild populations of.. wiedii
are declining due to human-induced conversion of
native forest habitats to agriculture, pasture, angrban
development @e Oliveiraet al.2015. Although the state
of Veracruz occurs within the species’ potentialnge
(Morales-Delgadoet al. 2021), availability of suitability
habitat is low (<0.69) across most of the statee®tatus of
L. pardalipopulations occurring in the state of Veracruz is
currently unknown.

The 19 records olL. wiediiin the state of Veracruz
during the XXI Century corresponds to researches,
opportunistic sightings, and reports of roadkill ggimens.
The photo capture from “La Martinica” along with ¢h
record reported for Vega de Alatorre (46 km awayRi016
(direct observation, November 28, 2016; Table I} the
northernmost records of the species within the st&tof
Veracruz. It is necessary to design and implemetotdées
focused onL. wiediito generate ecological knowledge
about the species that can be used for conservation
strategies for the species and its habitat.
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This paper aims to report the ingestion tfodes keirandly Peromyscus yucatanicu&agments of two tick larvae were collected from the
intestinal content of aP. yucatanicuscaptured in Yucatan, Mexico. Genetic material was obtained from both specimens, and a fragment of 400
bp of the 16S-rDNAyene was ampli ed and sequenced. Bioinformatics analyses were performed, and a phylogenetic tree was constructed
to determine the identity of the collected tickPeromyscus yucatanicisa wild rodent endemic to the Yucatan Peninsula. It carries vector-
borne pathogens and the arthropods that transmit them. Its diet consists of di erent elements, including arthropods. However, this is the rst
report of this rodent’s ingestion ofxodes keiransthis tick is a biological vector of important public health pathogens, includrigkettsisand
Borrelia This nding opens questions and hypotheses about alternative enzootic transmission mechanisms of tick-borne pathogens through
tick ingestion in endemic areas.

Keywords: Ingestion; rodent; tickdxodesPeromyscusectoparasite.

Este trabajo tiene como objetivo reportar la ingestion deodes keirangpor Peromyscus yucatanicuSe recolectaron fragmentos de dos
larvas de garrapatas del contenido intestinal de #hyucatanicuscapturado en Yucatan, México. Se obtuvo material genético de ambos
especimenes y se ampli c6 y secuenci6 un fragmento de 400 pares de bases del@@®nDNASe realizaron andlisis bioinforméaticos y se
construyd un arbol logenético para determinar la identidad de las garrapatas recolectaéasomyscus yucatanices un roedor silvestre
endémico de la Peninsula de Yucatan. Es portador de patégenos transmitidos por vectores y de los artrépodos que los transmiten. Su dieta
consiste en diferentes elementos, incluidos artrépodos. Sin embargo, este es el primer reporte de la ingestikeidensipor parte de este
roedor. Esta garrapata es vector biolégico de patdgenos importantes para la salud publica, entreRédksttsiay Borrelia El hallazgo abre
interrogantes e hipétesis sobre mecanismos alternativos de transmision enzoética de patdégenos transmitidos por garrapatas a través de la
ingestion de estos ectoparasitos de areas endémicas.

Palabras clave:Ingestion; roedor; garrapatatsodesPeromyscysectoparasito.
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Ingestion of Ixodes keiransi

Figure 1. Ventral and dorsal views dkodes keirandarvae specimens (A, B) collected from the intestinal content®@fomyscus yucatanicirs Yucatan, Mexico. The scale is 600

microns.

Ticks (Parasitiformes: Ixodida) are hematophagouatopara-
sites that are highly diverse and abundant amongrtebrates,
particularly in small and medium mammals. About 900
species of ticks have been found across di erentosystems.
They are divided into three leading families: Ixdde (hard
ticks), Argasidae (soft ticks), and Nuttalliellid@oulangeret
al. 2019.

Ixodidae includes thelxodesgenus, which includes
approximately 266 species uglielmone et al 2023.
Many of these are recognized as biological vectors of
zoonotic pathogens responsible for several emerging or
re-emerging diseases signi cant to public or animal health
(Dantas-Torreset al 2012 Madison-Antenucciet al 202Q
Aguilar-Tipacamduet al. 2025. Ixodes keirands a member
of the complexIxodes a nis, previously referred to ak cf.
anis,|. nearanis orl.anis (only in Mexico)Navaet al.

Wild rodents host several tick species that transmi
pathogens, causing emerging or re-emerging zoonotic
diseasesRurriet al 2013 Aguilar-Tipacamuet al. 2025. In
Yucatan, some rodents had been identi ed as hostsertain
pathogenic microorganisms transmitted through biolgical
vectors like ticks, lice, and eaPénti-Mayet al 2015 Torres-
Castroet al 2018 Panti-Mayet al 2021 Arroyo-Ramirezt
al. 2023. Peromyscus yucatanic(iglexican deer mouse) is a
rodent endemic species distributed throughout theu¢atan
Peninsula, Guatemala, and BelidacSwiney-Getal. 20139.
This species inhabits various environments, rangifrgm
well-preserved ecosystems to anthropogenically aibel
areas Zaragoza-Quintanat al 202.

On the other hand, some elements from the diet of
P. yucatanicus captured in Mexican tropics Z@aragoza-
Quintanaet al 2029 were described. Notably, this is the

2023 Rodriguez-Vivagt al. 2023. This tick species occurs
in tropical and subtropical regions from Belize, Mexico, and
southeastern USA. It has been found speci cally in Mexico

rst international record of tick ingestion byP. yucatanicus
In a study to identify the helminth fauna of small
rodents from the Yucatan Peninsula, we examined the

across Campeche, Chiapas, Hidalgo, Quintana Roo, Veracrugyastrointestinal contents of wild rodents captured in

and Yucatan. It is an ectoparasite that a ects many animal
hosts, including wildlife, farm animals like cattle and horses,
and pets such as dogs and caRddriguez-Vivast al 2023

2024). Adult ticks are primarily associated with members

Panabéa and Tekax, Yucatan. Characteristics of the study sites
are described inveh-Gorocicaet al (2024) Brie y, Panaba
(grassland landscape) and Tekax (forest with secondary
vegetation landscape) have a warm and subhumid climate

of the Cetartiodactyla and Carnivora, such as cervids and throughout the year, with two de ned climatic seasons

carnivores, while larvae and nymphs tend to infest birds,
reptiles, as well as small and medium-sized mammals
(Martinez-Ortizet al 2019 Floreset al 2020 Rodriguez-
Vivaset al 2024, including members of the Rodenti&€lark
2004 Harrisonet al 201G Rodriguez-Vivast al 2023.

In the southeastern and northeastern USA keiransi
is known to be one of the main vectors that support the
enzootic cycle ofBorreliaburgdorferisensu stricto among
rodents Clark 2004 Maggqi et al. 2010. Other bacterial
genera of public health signi cance found in. keiransi
include Rickettsieand BartonellaMartinez-Ortizet al 2019
Rodriguez-Vivastal. 2029.
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(rainy and dry).

During the examination of the gastrointestinal content
of 104 small rodents, two partially digested tick larvae
(Figure 1) were collected from the gastrointestinal contents
of an adult maleP.yucatanicugaptured at the Panaba site in
July 2023. These were preserved in 96% ethanol and stored
at -25°C until used. The capture and extraction of rodents
were conducted with permission from the Secretariat
of Environment and Natural Resources (SEMARNAT) of
Mexico (documents: SPARN/DGVS/06447/22 and SPARN/
DGVS/09663/23). This study was approved by the Bioethics
Committee of the Faculty of Veterinary Medicine of the



Torres-Castro et al.

Figure 2. Phylogenetic tree constructed from a partial fragment (340-350 pb) of #168rDNAyene using the maximum likelihood method and the K3Pu+F+R2 nucleotide substitution
model. Bootstrap values greater than 0.4 are indicated at the nodes of the tree. The scale bar represents nucleotide substitutions per site. It includes the sequences recovered in this st
in red (accessions PQ299193.1 and PQ299194.1).
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Ingestion of Ixodes keiransi

Autonomous University of Yucatan (o cial document: CB-
CCBA-D-2022-004).
Genomic DNA was extracted from each specimen

source for immature stages of ectoparasites (larvae and
nymphs) Palomo-Arjonaet al 2024 and contribute to
maintaining the horizontal transmission of microorganisms

using Chelex 100 resin® solution (Bio-Rad®, Unitedwhen these immature stages without infection, especially

States of America) as described b@rostieta et al
(2024) To identify the tick species, a fragment of 400
bp of the mitochondrial 16S-rDNAgene was ampli ed
using polymerase chain reaction (PCR), followingeth
criteria outlined by Norris et al (1996)and the primers

larvae, become infected by feeding on rodents with the
bacteria circulating in their bloodstreamK(iranet al 2024
Perumalsamyet al 2024.

Small rodents are known to incidentally ingest
immature stages of ticks and other ectoparasite vectors,

16S+ (CTGCTCAATGATTTTTTAAATTGCTGTGG) and Hi6h as eas (Siphonaptera), lice (Anoplura), and mites

(CCGGTCTGAACTCAGATCAAGT). TB&rDNA region
is adequate to investigate the tick diversity becsa it
is commonly sequenced for several specidRo@riguez-
Vivaset al 2023.
Both PCR products were sent for sequencing to

(Mesostigmata) through groomingFRanti-Mayet al 2015.

With this behavior, they manage to regulate the number
of ectoparasites that reach the adult stage and, therefore,
reduce the risk of transmission of pathogens that can
a ect susceptible hosts, including humans and other host

Macrogen, Inc. in Seoul, South Korea. The resulting animals Krawczyket al 2020.

sequences measuring 350 base pairs (bp) were visualized

Another possible route forP. yucatanicusto ingest I.

and manually edited using the MEGA-X® software. After keiransilarvae is through the consumption of leaves and

editing, each sequence was compared with sequences

other vegetal or plant elements found in the so#éragoza-

available in the NCBI database using BLASTn (Basic Locduintana et al. 2023. Ixodes keirandiarvae detach from

Alignment Search Tool) using the NCBI core nucleotide
database (core_nt) to determine identity and coverage
percentages Altschul et al. 1990. The organism or taxon
of interest was not specied for the sequence search,
and the Models (XM/XP) and uncultured/environmental
sample sequences were not excluded. Both sequences
were submitted to GenBank under Accession numbers
PQ299193 and PQ299194.

The edited sequences were globally aligned with several
neotropical Ixodes sequences obtained from GenBank
using the CLUSTAL-W algorithm in MEGA-K@&mar et
al. 2018, and the phylogenetic tree was constructed in
IQ-TREE (http://lwww.igtree.org/) using the maximum
likelihood method with 1,000 Bootstrap replicateFdmura
et al 2009.

As illustrated in the phylogenetic tree (Figure 2) derived
from the partial sequences of thd6S-rDNAgene, both
specimens were identi ed ad. keiransi The identity and

their host and drop to the ground to molt for the rst time,
transforming into nymphs Rodriguez-Vivastal. 2023.

Most vector-borne pathogens are transmitted indirdg
through fecal contamination or inoculation with a ike
(vectorial route) during the feeding processMgerburg
et al 2009. In the specic case of members of the genus
Hepatozoon (Apicomplexa: Adeleina), infection occurs
through the consumption of ticks or some of theirgpts
(Smith 199§. This protozoan genus has previously been
reported in two rodent species in the southern Ueill States
of America Peromyscus leucopund Sigmodon hispidys
evidencing the participation of thePeromyscugenus in the
enzootic cycle of this parasitdffodarelliet al 2020.

Zaragoza-Quintanat al (2022)evaluated fecal samples
of P. yucatanicus where they found a higher proportion
of fruit pulp, followed by chitin remains, several types
of epidermis, seeds, remains of appendages of other
arthropods (mites and ants) and, nally, bers. These

coverage percentages yielded from BLASTn were 100% for ndings help us to suggest that the ingestion dfkeiransby

both sequences.

The parasitism df keirans{reported ad.a nis ) has been
described in wild rodents at several sites in Yucatan, but
there are no records df keiransiparasitizingP. yucatanicus
in the region Palomo-Arjonaet al 2024 Nufez-Coreaet
al. 2029; however, the present study is the rst to identify
the ingestion of this tick byP. yucatanicus underscoring
the need for further research into oral route transmission
of tick-borne diseases. In this study, neither the rodent nor
the tick were tested for the detection dBorreliga Rickettsia
or Bartonella

Several families and genera of small rodents, including
Peromyscus are reservoirs of several vector-borne
pathogens and are essential for generating and maintaining
transmission cycles and the epidemiology of the diseases
they cause Panti-Mayetal. 202). These animals are a food
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one of the specimens evaluated could have been accidental
during the grooming process, as indicated Banti-Mayet

al. (2019)in the commensal rodentdM. musculusand R
rattus captured in Yucatan.

The oral route is vital in transmitting pathogens to
animals (i.e.,Hepatozoon can)s (Vasquez-Aguilaret al
2021, and this nding highlights the need for further
investigation into this emerging paradigm in tick-borne
disease research. In addition to the oral transmission
pathway, it is crucial to consider the ecological dynamics
that facilitate tick-borne diseases. For instance, the role of
reservoir hosts in maintaining and amplifying pathogen
populations cannot be overstatedP?eromyscus yucatanicus
harbors pathogens and may contribute to the interactions
between ticks and their environments. Furthermore, as
urbanization encroaches on wildlife habitats, increased




human-wildlife interactions may lead to higher rates of
ectoparasitic feeding and accidental ingestion of infected

ticks, thereby exacerbating disease transmission risks.
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strategies against emerging zoonoatic threats linked to ticks.
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We investigated the ecology of the pumagma concolgrin the high-altitude plateaus of Tarapaca, northern Chile, with a focus on
population density, daily activity patterns, and habitat selection. We hypothesized that prey scarcity and human presence would result in low
population density, predominantly nocturnal activity, and a preference for shrubland (“tolar”) habitat. Systematic camera-trap surveys were
conducted during two seasonal periods in 2012, totaling 1,602 trap-nights. Puma density was estimated using capture-recapture methods
based on Maximum Mean Distance Moved (MMDM) and Minimum Convex Polygon (MCP). Activity patterns were analyzed by hour, and habitat
selection was assessed using the Ivlev Selection Index and logistic regression. A total of 72 independent detection events were recorded,
corresponding to four identi ed individuals. Density estimates ranged from 0.2 to 0.6 individuals per 100 km2—the lowest report&difoa
concolorin Chile. Eighty percent of detections occurred between 20:00 and 04:59 h, indicating a bimodal nocturnal activity pattern. Shrublands
were preferred (lvlev Index = +0.15), wetlands were avoided (-0.35), and detection probability was higher in areas with over 40% tolar cover.
The low population density likely re ects limited wild prey availability and indirect competition with livestock. Nocturnality appears to be a
behavioral adaptation to avoid human activity. The broad spatial distribution of detections suggests wide-ranging movements. Although
eldwork was conducted in 2012, ecological conditions have remained relatively stable, supporting the relevance of our ndings, despite
emerging threats such as infrastructure development and wildlife decline. This study provides essential baseline data on puma ecology in
the Tarapaca highlands and supports evidence-based management. We recommend implementing long-term monitoring with telemetry,
improving nighttime livestock protection, and conserving tolar corridors to promote puma persistence in high Andean environments.

Keywords: Andean highlands, apex predator, carnivore ecology, human-wildlife con ict, non-invasive monitoring.

Investigamos la ecologia del pum#&@ma concolgdren el altiplano de la regiéon de Tarapacd, en el norte de Chile, con un enfoque en la
densidad poblacional, los patrones de actividad diaria y la seleccion de habitat. Se planted la hipétesis de que la escasez de presas y la presenci
humana resultarian en una baja densidad poblacional, actividad predominantemente nocturna y preferencia por habitats arbustivos de “tolar”.

Se realizaron muestreos sistematicos con cdmaras trampa durante dos periodos estacionales en 2012, acumulando un total de 1.602 noches-
trampa. La densidad fue estimada mediante métodos de captura-recaptura basados en la Distancia Maxima Promedio de Movimiento (MMDM)
y el Poligono Minimo Convexo (MCP). Los patrones de actividad fueron analizados por hora y la seleccién de habitat se evalu6 mediante el
indice de Seleccion de Ivlev y regresion logistica. Se registraron 72 eventos independientes de deteccion, correspondientes a cuatro individuos
identi cados. Las estimaciones de densidad variaron entre 0.2 y 0.6 individuos por cada 100 km2, los valores mas bajos reportaélospara
concoloren Chile. El 80 % de las detecciones se produjo entre las 20:00 y las 04:59 h, lo que indica un patron de actividad nocturna bimodal.
Se observo preferencia por el toléindice dévlev = +0.15), evitacion de bofedales (—0.35) y una mayor probabilidad de deteccién en areas
con mas del 40 % de cobertura de tolar. La baja densidad poblacional probablemente re eja una disponibilidad limitada de presas silvestres

y competencia indirecta con el ganado. La nocturnidad parece ser una adaptacion conductual para evitar la actividad humana. La amplia
distribucién espacial de las detecciones sugiere movimientos de largo alcance. Aunqgue el trabajo de campo se realizé en 2012, las condiciones
ecologicas se han mantenido relativamente estables, lo que respalda la vigencia de los hallazgos, a pesar de amenazas emergentes como el
desarrollo de infraestructura y la disminucion de fauna silvestre. Este estudio proporciona datos de linea base esenciales sobre la ecologia del
puma en el altiplano de Tarapaca y contribuye al manejo basado en evidencia. Recomendamos implementar monitoreos de largo plazo con
telemetria, mejorar la proteccion nocturna del ganado y conservar los corredores de tolar para favorecer la persistencia del puma en ambientes
altoandinos.

Palabras clave Altiplano andino, con icto humano-fauna, depredador tope, ecologia de carnivoros, monitoreo no invasivo.
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Ecology of the Tarapacéa puma

Top predators, particularly large carnivores, play key
ecological roles as ecosystem regulators through prey
population control and facilitation of ecological processes
(Fortunaet al 2024 Romero-Mufiozet al 2029. However,
these species face global declines due to habitat loss, prey
depletion, and human-wildlife con icts Torreset al 2018
Chinchillaet al 2022.

The puma Puma concolgr the most widely distributed
felid in the Americas, exemplies these conservation
challenges. As solitary territorial carnivores, pumas require
extensive home rangesHlbroch & Kusler 201&uerisoli
et al 2019. Neotropical studies report minimum densities
of ~0.6 individuals/100 km2, re ecting territorial spacing
strategies Guardaet al 2017 Zanon-Martinezet al 2023.

In Chile, pumas serve as apex predators across multiple
ecosystems @sorioet al 202Q. Yet ecological knowledge
remains scarce for arid northern regions. While density
estimates exist for central and southern Chil@yardaet
al. 20179, only Villalobos (2006)reported data for high-
altitude plateaus (0.9 ind/100 kmz2 in Arica-Parinacota).
This information gap hinders conservation planning in
Tarapaca, where puma-livestock con icts persi§€ifrenset
al. 2016§. Camera-trapping o ers a non-invasive solution for
studying this cryptic species across large rangekeiiding
2024 Harleyet al 2029.

Although our eldwork was conducted in 2012, the
ecological insights derived remain relevant due to the
long-term stability of high-Andean ecosystems. These
environments exhibit minimal interannual variation in
vegetation structure and prey composition, providing
a consistent ecological baseline. Biomass estimates
were derived from bibliographic averages, which
may introduce a potential bias in precise seasonal
quanti cation. Nonetheless, these proxies allow for valid
spatial comparisons and provide a robust framework for
understanding predator-prey dynamics in remote regions.

Given the lack of ecological information fd?. concolor
in northern Chile, we asked: What is the density of pumas in
the high-altitude plateaus of Tarapaca? What are their daily
activity patterns, and which habitats do they preferentially
use in this landscape? We hypothesized that puma density
would be lower than in central and southern Chile due
to prey scarcity and human presence, that activity would
be predominantly nocturnal, and that shrublands would
be preferred over wetlands or grasslands. Based on these
questions, this study aimed to: (1) estimate puma density
using camera traps, (2) characterize activity patterns, and (3)
assess habitat selection in the high-altitude plateaus of Chile.
The research was conducted in Tarapaca’s high-altitude
plateaus (3,500-5,000 m), dominated hiplar shrubs
(Adesmia spinosissipaand pajonal grasses Hestuca
orthophyllg. Mean annual temperatures range from
0-10°C, with 250-300 mm of concentrated rainfall
(December—March).
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We conducted two surveys in 2012: autumn—winter
(AprilFAugust) and spring (September—November).
Eighteen Bushnell cameras (119455 Trophy Cam XLT) were
deployed in a systematic grid (5—10 km spacing), placed
along wildlife trails (40—70 cm height, 7 m focal distance).
Cameras were set to capture 3-photo bursts (5-min interval),
operating continuously with commercial carnivore lures.
Individuals were identied via unique pelage patterns.
Independent captures required: (1) dierent individuals
in consecutive photos, (2) same individual 30 min apart,
or (3) same individual at dierent stations. Density was
estimated using Maximum Mean Distance Moved (MMDM)
and Minimum Convex Polygons (MCP). Activity patterns
were analyzed across four temporal windows, and habitat
selection via Ivlev’s Index.

To determine di erences in detection probability awng
habitat types, we conducted a logistic regressiomadysis
using the presence or absence @fuma concoloiin each
camera station as the binary response variable. Thain
predictor was vegetation structure, categorized daslar-
dominated (>40% cover) versus other habitats. OdRatios
(OR) and con dence intervals (95% CI) were computied
assess the strength and signi cance of habitat asstions.
Analyses were performed in R using the gim() fuoati(family
= binomial), following methodological frameworks &sl in
carnivore ecology (e.gHarmseret al, 2011Kellyet al, 2008.

All statistical analyses were performed using R.4.&
Core Team, 2093 with bio-statistical procedures executed
using the BioestadisticaR packadeéefnia Marzaet al, 2012.

We recorded 72 independent detection events across
both seasons: 42 in autumn-winter (0.88 captures/100
trap-nights) and 30 in spring (0.6 captures/100 trap-nights)
(Figure 1). These correspond to seven puma detections
in the rst period and ve in the second, totaling twelve
records. Four individuals were identi ed overall (3 adults,
1 subadult), based on pelage and facial markings (Figure
2). Density estimates ranged from 0.5-0.6 ind/100 km?2 in
autumn—winter (707—772 km?) and 0.2-0.4 ind/100 kmz2 in
spring (855-1,672 km?) (Table 1).

Table 1. Puma density estimates based on Maximum Mean Distance Moved
(MMDM) and Minimum Convex Polygons (MCP) methods in two sampling periods.

Period 1 (Atumm-winter) Period 2 (Spring)

Sampling e ort 792 trap nights 810 trap nights

Capture success / 100 trap 0.88 records 0.6 records

days

Puma records
Stations with records
Identi ed pumas
MMDM

Total MMDM area

Minimum MMDM density

Total MPC area

Minimum MPC density

7
3
4
5.5 km
707 km2
0.6 puma/100 km?
772 km?
0.5 puma/100 km?2

5
4
3
8.4 km
1,672 km?
0.2 puma/100 km?
855.28 km?
0.4 puma/100 km2
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Figure 1. Study area in the high-altitude plateaus of Tarapaca surveyed in autumn-winter and spring seasons.

Con dence intervals were not presented for these
estimates due to the limited number of spatial recaptures,
which prevented robust variance estimation. Given this
constraint, densities are reported as minimum values and
should be interpreted as a conservative baseline for future
monitoring.

Pumas exhibited strongly nocturnal behavior, with 80%
of records occurring between 20:00 and 04:59 h. Activity

Our density estimates (0.2—0.6 ind/100 km?) are Chile's
lowest reported, potentially re ecting: (1) limited wild
prey (Vicugna vicugna, Lagidium viscacia), (2) livestock
competition, or (3) methodological constraints. Regarding
point (2), competition with livestock likely re ects indirect
ecological displacement of wild prey, rather than direct
interference. The intensive presence of llamas and alpacas
in the bofedales may lead to habitat degradation, reduced

peaks were concentrated at 21:00-23:00 h (2 = 15.3, P <vegetative cover, and altered resource availability for
0.01) and 03:00-05:00 h (2 = 12.7, P < 0.05), indicating anative species, particularly for herbivores that form the
bimodal pattern centered around midnight and pre-dawn puma’s natural prey base. Additionally, constant human
hours. Notably, these intervals fall well outside solar daylight activity associated with pastoralism can suppress wildlife
windows, as sunrise during the sampling periods ranged activity and limit prey abundance through behavioral
from approximately 06:30 to 07:00 h, and sunset occurred avoidance. These conditions constrain the trophic exibility
between 18:00 and 18:45 h. Diurnal (13.3%) and crepuscularof P. concolar potentially increasing its dependence on
(6.6%) activity was limited (Figure 3), supporting temporal domestic livestock and thereby intensifying con ict with
avoidance of human activity. local herders.

“Tolar” shrublands were preferred (50% detections, The pronounced nocturnality (80% activity) likely
Ivlev = +0.15), wetlands avoided (—0.35), and grasslandsrepresents temporal segregation to avoid humans, as
showed neutral selection (-0.02) (Table 2). The probability observed in other high-con ict areas (Procket al 2023).
of detection was signi cantly higher in areas with >40% “Tolar” preference re ects its value for hunting, cover, and
tolar cover (OR = 2.3, 95% CI. 1.4-3.8). movement corridors.

Importantly, the eldwork was conducted in 2012,
and while some aspects of the landscape have remained
ecologically stable—such as vegetation structure and

Table 2. Habitat preference based on the Ivlev Selection Index.

Vegetation Type Percentage of Records Ivlev Selection Index

Tolar 50% 0.15 altiplano livestock presence—there is growing concern
Pajonal 16.50% 002 over emerging pressures. Trlese mcIuQe expandmg mining

infrastructure, declining vicufia populations, and increasing
Bofedal 33.50% -0.35

human-livestock interactions at higher elevations. Although
long-term trends are not fully documented, anecdotal
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Figure 2. Adult male puma detected by camera trap, identi ed through distinctive facial features: a spotted pattern on the left cheek and a pale stripe across the forehead.

Figure 3. Hourly distribution of puma detections from camera traps.
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reports from herders and eld teams suggest conservation
challenges may be intensifying in the region.

Furthermore, only four of the 18 camera stations
recorded puma presence across both seasons. These
stations were not spatially clustered but were distributed
across the broader sampling polygon (Minimum Convex
Polygon), encompassing varied habitat types and elevation
gradients. This spatial dispersion supports the interpretation
that individuals operate across wide-ranging territories and
those detections represent genuine habitat use rather than
proximity bias.

However, some limitations must be considered when
interpreting these ndings. The relatively short sampling
period (eight months) may not capture seasonal or
interannual variation in density and activity. In addition,
the spatial distribution of camera traps was not entirely
random, which could bias detection probabilities toward
more accessible sites. It is also possible that transient or
dispersing individuals were underrepresented due to the
stationary sampling design. Finally, the small number of
identi ed individuals (n = 4) and limited spatial recaptures



restrict the precision of density estimates, which should be
interpreted conservatively.

Despite these limitations, our results provide valuable
baseline data and suggest key directions for future
conservation e orts. We recommend the implementation
of long-term monitoring programs incorporating satellite
telemetry to better understand movement ecology and
landscape use. In parallel, reinforced nighttime livestock
enclosures could help mitigate conicts with herders,
particularly in zones of high nocturnal puma activity.
Additionally, preserving and restoring “tolar” shrubland
corridors should be prioritized, given their ecological
importance as preferred habitats and movement pathways
for pumas in the Andean highlands.

Future research should consider expanding spatial
coverage and increasing sampling duration across multiple
years to improve density estimates and capture potential
interannual variability. The use of rotating camera stations
and integration of occupancy modeling could further
strengthen inference, particularly in low-density or wide-
ranging species such & concolar

Although our study is based on data collected in 2012,
we emphasize its value as an ecological baseline for the
Tarapaca highlands. The region’s relative environmental
stability, particularly in vegetation structure and climate,
supports the relevance of the ndings. However,
emerging anthropogenic pressures such as infrastructure
development and wildlife population shifts underscore the
need for updated information. We highlight the urgency of
implementing long-term monitoring to track changes in
puma ecology and habitat use. These updated e orts will be
essential to evaluate trends over time and support adaptive
conservation planning in this vulnerable ecosystem.
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Perimyotis sub avuss a species that is currently listed as Vulnerable by the IUCN Red List due to the population decline that is causing the
White-Nose Syndrome (WNS). However, in Mexico, its ecology and distribution are poorly understood. Despite its distribution in Mexico being
mainly in the east, in Nuevo Ledn has never been recorded until now. The individual’s capture was done during a speleologist exploration on
March 18th, 2025, in a cave in Laguna de Sanchez, Santiago, Nuevo Ledn. We described the microclimatic characteristics of the roest by mea
suring the temperature and relative humidity. We also measured individuals fur temperature and roost's surface temperature where the bat
was roosting. Our observation 1. sub avuss the rst one in the Nuevo Leon state. The individual was an adult non-reproductive male in an
apparent torpid state. Its fur temperature was 11.1°C, and the roost surface temperature was 13.1°C. The cave’s microclimate at the moment of
the capture had a temperature of 12.5°C and a relative humidity of 79.8%. The nearest historical observ&iculbfivusn Tamaulipas state is
146.63 km from our record and 251.08 km from the record in Coahuila state. With our new addition, Nuevo Le6n now has 36 bat species already
recorded. The individual was apparently torpid, meaning there are conditions suitable for WNS growth, as it demonstrates that northeast of
Mexico could be vulnerable to WNS invasion. Our nding underscores the urgent need to continue studying bat populations in these poorly
surveyed regions to anticipate potential threats and establish e ective conservation strategies.

Key words: Cave; hibernation; Sierra Madre Oriental; torpor; Vespertilionidae.

Perimyotis sub avues una especie actualmente clasi cada como Vulnerable en la Lista Roja de la UICN debido a la disminucién peblacion
al que ha ocasionado el Sindrome de la Nariz Blanca (SNB). Sin embargo, en México, su ecologia y distribucién son de cientes. A pesar de qu
su distribucion en México se centra principalmente en el este, en Nuevo Ledn nunca se habia registrado hasta la fecha. La captura del individ
uo se realizé durante una exploracion espeleoldgica el 18 de marzo de 2025 en una cueva en la Laguna de Sanchez, Santiago, Nuevo Leén
Describimos las caracteristicas microclimaticas del refugio midiendo la temperatura y la humedad relativa. También medimos la temperatura
del pelaje y la temperatura de la super cie del refugio donde el murciélago se encontraba posado. Nuestra observaditosueavuses la
primera en el estado de Nuevo Ledn. El individuo era un macho adulto no reproductivo en aparente estado de torpor. La temperatura de su
pelaje fue de 11.1 °C y la temperatura de super cie del refugio fue de 13.1 °C. El microclima de la cueva en el momento de la captura present
aba una temperatura de 12.5 °C y una humedad relativa del 79.8 %. Nuestro registro amplia la distribuBiésubeavuen 146.63 km desde
su observacion histérica mas cercana en el estado de Tamaulipas y en 251.08 km desde el estado de @istusidn Con nuestra nueva
observacion, Nuevo Ledn cuenta ahora con 36 especies de murciélagos. El hecho de que este individuo se encontrara en probable letargo,
resalta que existen las condiciones propicias para el crecimiento del SNB, ya que demuestra que los habitats del noreste de México podrian ser
vulnerables a su invasion. Nuestro hallazgo subraya la urgente necesidad de continuar estudiando las poblaciones de murciélagos en estas
regiones con escasos estudios para anticipar posibles amenazas y establecer estrategias de conservacion e caces.

Palabras clave:Cueva; hibernacion; Sierra Madre Oriental; torpor; Vespertilionidae.
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The Eastern Pipistrelle batPerimyotis sub avusjs  Perimyotis sub avusgs currently listed as Vulnerable by the
a vespertilionidspecies that can be distinguished from IUCN Red List due to population declines caused by White-
smaller Myotisspecies by its tricolored hair: dark at the Nose Syndrome (WNSEdlari, 2018 This disease has
base, lighter and yellowish-brown in the middle, and dark drastically increased mortality rates, reaching over 90%
at the tip. The interfemoral membrane is furred in its rst in some populations in the USA since its detection in this
third and the calcar is unkeeledE(jita and Kunz 1984  species in 2013Rereaet al, 2022.
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Figure 1. Map of the GBIF records Bérimyotis sub avuand our new record in Nuevo Leén, México showed with a star.

Its distribution goes from eastern Canada, Northdan
Central United States, and eastern Mexico, follogithe
Sierra Madre Oriental mountain range. It continudewn
into the tropical lowlands and mountains of northesern
Nicaragua Fujita and Kunz 198450lari, 2018 Despite not
being part of its main distributionP. sub avuscan also be
found in other regions of Mexico, such as Baja foatiia,
Chiapas, Guanajuato, Sonora, and OaxaGBIE 202p
The species can roost in subterranean habitatsgseand
even in arti cial places Fujita and Kunz 198/ Perimyotis
sub avusis an obligate hibernator in winter, even under
warm conditions (13-18°C) that overlaps with the topal
temperature of the Pseudogymnoascus destructarbe
fungus that causes the White-Nose Syndrome (12.5-
15.8°C) VYerant et al. 2012 Smith et al. 2021). For this
reason, it is crucial not only to record its occence but
also to gather ecological data about its roosts identify
the potential hibernacula sites vulnerable to the hite-
Nose Syndrome in MexicdRfvera-Villanuevat al.2025.
Environmental modeling has projected the region diie
Sierra Madre Oriental as the most likely entry pofior WNS
into Mexico Gémez-Rodriguezet al, 2023. Identifying
the hibernacula and their ecological conditions fame of
the most a ected species by WNS could help prevethie
spread of the disease and mitigate its impactBefeaet
al. 2022. Research on hibernacula has recently advanced,
mainly through the work ofRamos-Het al. (2024) who

increased the number of torpid bat species known to
hibernate in Mexico by over 50% and quadrupled the
number of known hibernacula in the country.

However, in order to assess the ecology and vulnerability
of this species in Mexico, baseline knowledge of the
species’ distribution is rst required. Although. sub avus
is primarily found in eastern North America, it has never
been recorded in the state of Nuevo Ledn, México. This
state is part of the Sierra Madre Oriental mountain range
in northeastern Mexico Jiménez-Guzmanet al, 1998
Wilsonet al, 1985. The potential distribution oP. sub avus
according to the IUCN includes Nuevo Leon; however, there
is no previous record of the species in the stafiniénez-
Guzmaret al, 199§. Given its distribution across the nearby
and ecologically similar states of Coahuila, San Luis Potosi,
Tamaulipas, and Veracruz, the species is also expected to
occur in Nuevo Le6nHujita and Kunz 1984

In terms of bat diversity in Nuevo Ledn, 35 species
have been recorded in the past, including the endemic
Corynorhinus leonpaniaguaeldiménez-Guzman et al,
1998 Lopez-Cuamatziet al, 2029. Here we provide the
rst record of Perimyotis sub avusn the state, with some
ecological observations of its potential hibernacula site,
thereby increasing the known bat diversity of Nuevo Ledn
to 36 species.

Laguna de Sanchez is a locality in the Santiago mipality
in Nuevo Leon state, Mexico, with pine-oak foreatyearly
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New record of Perimyotis sub avus

Figure 2. a) and cPerimyotis sub avusaptured to con rm reproductive stage; b) uropatagium covered with sparse fur in the rst third of the femoral region; d) The adult non-
reproductive male ofP. sub avusn a probably torpid state. Photos authoring not disclosed for review.

precipitation of 643.4 mm, and a mean annual tempgire several droughts, leaving the previously permanetdke

of 10-15°C fistituto Nacional de Estadistica y Geograa, almost always dry. Fieldwork was part of the expeuis of
2024). Laguna de Sanchez is at 1896.9 m.a.s.|, itrtsopdhe Laguna de Sanchez Cave Project, which includes nibes
Sierra Madre Oriental. Despite the locality beirttacacterized 130 caves explored in the regiokénnedy 202h

by a Cwl, temperate subhumid climate with an annual We recorded the roost microclimate at the time of the
temperature between 12°C and 18°C according to Képjs nding of P. sub avus Temperature and relative humidity
climate classi cation Garcia 200¥% the area has experienced were taken with a data logger Elitech RC-51H (with an
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accuracy of +1° C and +3.0% relative humidity). We From GBIF (2025)we obtained 138 records d®. sub avus
determined the bat to be in an apparent torpid state due from Mexico and 4,576 from the rest of its distribution. Our
to its motionless and cold stateRamos-Het al, 2029. To  observation ofP. sub avuss the rst one in the Nuevo Leén
gather baseline data on the apparent torpor behavior in state and with our new addition, Nuevo Le6n now has 36
this locality, we recorded the bat’s fur temperature while bat species, being the 22nd species of Vespertilionidae
roosting and the surface temperature where the bat was family in the state. Our record is the rst for the state of
roosting using an infrared thermometer ThermoPro TP30 Nuevo Ledn; the nearest records Bf sub avusare 146.63
(with an accuracy of £1.5°C from -10 to 100°C, and +2%km to the East in Tamaulipas state and 251.08 km to the
outside this range) at a distance of approximately 5 cm. west in Coahuila state.
The capture was following the guidelines of Sikes and the P. sub avushas been captured in the east of Mexico,
Animal Care and Use Committee of the American Society of including Coahuila, San Luis Potosi, Tamaulipas, Veracruz,
Mammalogists (2016). but it is the rst time that is recorded in Nuevo Leon state,
Protective equipment (gloves and a face mask) was probably because of the lack of research in subterranean
used at all times. The bat was gently removed by hand as habitats such as caves, culverts, and mines. Our study site is
it began to wake up and was handled quickly to minimize found in the Sierra Madre Oriental mountain range, which is
stress. Forearm length was measured with a digital the region with the most bat captures in the statdithenez
caliper (with an accuracy of £0.2 mm). It was identied et al.1999. There are recent e orts to monitor bat diversity
at the moment using the taxonomic keyMedellin et al. and activity in municipalities near Nuevo Ledn’s capital,
(2008) Due to its IUCN Red List category and decreasing Monterrey, such as Santiago, where this nding was made
population trends, the bat was not included as a collection has been conducted. However, its most southern part,
voucher, but photographs and key measures were taken for such as Doctor Arroyo, General Zaragoza, Mier y Noriega,
identi cation. Photographs were taken of the uropatagium, are the municipalities with the fewest bat captures. We
dorsal color bands, dental row, full body, and face for encourage researchers to Il these gaps and increase bat
documentation. After processing, the bat was released research e orts, not only in subterranean habitats, but also
inside the roost. The study followed the requirements of the in trees, bridges, and other types of roosts. Considering
General Wildlife Federal Law of México (Ley General de Vidathat P. sub avusalso roosts in trees and bridges in other
Silvestre) under collection permit SPARN/DGVS/09981/23. parts of its distribution, such as in the United States, we
To con rm its distribution range, we searched in GBIF do not know if its behavior is similar in Mexicgujita and
(GBIF_202precords using the scienti c namePerimyotis  Kunz 1984Newmannet al.2021). Recent studies recorg.
sub avus, and searched in the Mammals Collection of sub avusroosting in cavesRamos-Het al, 2029. Whereas,
the Facultad de Ciencias Biolégicas of the Universidad from the GBIF records, there are no clear patternsPof
Autbnoma de Nuevo Ledn (UANL). We conrmed the sub avusroosting behavior.
name of collection localities, identied the incorrectly This record o ers further information on the species’
georeferenced records, and veri ed the identi cation of winter behavior and local distribution, which is relevant
preserved specimens when available through digitized given its current conservation status. The fur temperature
scienti ¢ collections. of the recorded individual was 11.1°C, which is lower than
The nding was near the end of the winter season on the temperature recorded byMeierhofer et al. (2019)in
March 18th, 2025, approximately at 5:00 PM, in a cave Texan populations (15.07 £ 2.87°C). Whereas our substrate
located in an area called Mesa Colorada, within Laguna de temperature (13.1°C) is similar to previously recorded
Sanchez. The cave is located at 25° 20’ 17.628”N, 100° 1415.79 £ 3.69°C; 13 + 4.4°@)eferhoferet al. 2019 Smith
53.667"W; 2151 m.a.s.l (Figure 1). Its entrance is a small holet al.2021). But has also been recorded in lower substrate
on the ground, but the interior opens into a narrow crevice temperatures, going from approximately 7 + 0.5¢@ngwig
with high ceilings. The cave was inspected as thoroughly et al.(2016)to 9.5 + 1.9°CBrack 200Y. This means thal.
as possible, up to the areas accessible to humans, but only sub avus has a large range of microclimate preferences.
one individual was observed. The individual was an adult Ramos-Het al.(2024)found a strong positive relationship
non-reproductive male in an apparent torpid state, alone between substrate temperature and fur temperature in
in a crevice on a wall at an approximate height of 7 meters Mexican torpid bats.
(iNaturalist 202%. Its fur temperature was 11.1°C and Although the substrate temperature is not indicative of
surface temperature was 13.1°C. The specimen forearm hadWNS infection, it has been recorded thBt sub avususes
a length of 31 mm. It was identi ed by the uropatagium colder roosting temperatures after WNS infectidooeb and
covered with sparse fur and with a calcar unkeeled (Figure Winters 2022Brownet al.2025. The roosting temperatures
2b). Three color bands (brown-yellow-brown) were also ofthe species overlap with the range of optimal temperature
observed Medellinet al.2008. growth of Pseudogymnoascus destructgB&ajuddinet al.
The microclimate of the site where the bat was found 2025). This means that it is needed to continue researching
had a temperature of 12.5°C and relative humidity 79.8%. the microclimate preference ofP. sub avus,especially
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in Mexico, where the WNS is still not recorded. The fact

that this individual was found in an apparent torpid state
within a roost with environmental conditions suitable for
P. destructangrowth raises concern, as it demonstrates
that northeastern Mexico habitats are vulnerable tB.

destructansinvasion. Population studies of the eastern

pipistrelle bat are of interest for WNS research, as they are

considered one of the potential pathways for the entry of
WNS into MexicoGdmez-Rodrigueet al, 2029. Moreover
this species is believed to have the ability to undertake
regional and long-distance migrations along a latitudinal
gradient, and is expected to be more common in males as
they can withstand greater metabolic stress by not having
to endure the strain caused by pregnancy and lactation
(Frasert al, 2019, which that comes to our attention since
the recorded bat was an adult male.

Perimyotis sub avugends to hibernate singly, not in
clusters. Also, during hibernation (winter) tends not to be
sex segregated, contrary to the maternity season. And their
hibernacula and maternity sites are usually di erent roosts
(Fujita_ and Kunz 1984 For this reason, we consider our
record of only one adult male to be a potential indication
that more research needs to be done to understand its
ecology. One of the possible explanations for our single
recording is that moreP. sub avususe the roost but were
not found. But to test this hypothesis, the area and the
cave need more exploration to understand the behavior
of the species in Nuevo Ledn. Our nding underscores the
urgent need to continue studying bat populations in these
poorly surveyed regions to anticipate potential threats and
establish e ective conservation strategies.
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The coexistence of species depends on niche partitioning for food and space. Among related species, competition may be higher since
similar needs drive homologous traits. Studying these processes o ers insights into factors that contribute coexistence. Since human-modi ed
landscapes increase environmental di erences, we expected the sympatric squirBglgirus aureogasteand Sciurus deppeito exhibit
di erences in their associations with habitat characteristics. We set 21 camera traps in the canopy of a rainforest at the Los Tuxtlas Tropical
Biology Station from August 2022 to October 2024. Environmental and vegetation variables were included, and spatial variations in the
number of records were analyzed according to three zones (Z1, Z2, and Z3). A Principal Component Analysis (PCA) was performed to detect
spatiotemporal responses of both species. A total of 594 species-level squirrel records were di erentially obtained acrossan@gogaster
was more frequent in Z1, whil&. deppedominated in Z3. Although more records occurred in the rainy season, no statistically signi cant
di erences were found. The PCA showed that all environmental variables were related to squirrels, with distinct species-speci ¢ associations
across survey years. Squirrel species were relatively frequent at the site, showing high spatiotemporal variation. Vertical space use may be a
component favoring spatial segregation, & deppeadccupies both canopy and understory, whife aureogastés strictly arboreal. No seasonal
e ects were observed in capture frequency, though interannual variation occurred in relation to environmental variables.

Keywords: Arboreal camera trapping, canopy ecology, coexistence, human-modi ed landscapes, Los Tuxtlas Biosphere Reserve, sympatric
squirrels.

La coexistencia de especies depende de la particion de nicho por alimento y espacio, siendo mayor la competencia entre especies
emparentadas por su similitud en rasgos y requerimientos ecoldgicos. Estudiar estos procesos aporta informacién sobre su coexistencia.
Dado que los ambientes antropizados generan variabilidad ambiental, se esperan diferencias en la asociaSidinrde aureogastgiS. deppei
con las caracteristicas del habitat. Se instalaron 21 fototrampas en el dosel de la Estacion de Biologia Tropical Los Tuxtlas desde agosto de 202
a octubre de 2024. Se consideraron variables ambientales y de vegetacion y, se analizaron variaciones espaciales en el nimero de registro:
en tres zonas (Z1, Z2, y Z3). Un Andlisis de Componentes Principales (ACP) fue realizado para detectar respuestas espaciotemporales ¢
ambas especies. Se obtuvieron 594 registros de ardillas identi cables a nivel especie distribuidos diferencialmente entreza@aspgaster
fue mas frecuente en Z1, mientras q& deppepredominé en Z3. Aunque se registraron mas individuos en temporada de lluvias, no se
observaron diferencias estadisticamente signi cativas. El ACP mostré que todas las variables ambientales se relacionaron con las ardillas,
con asociaciones especie-especi cas distintas entre afios. Las especies de ardillas fueron relativamente frecuentes en el sitio, mostrando alta
variacion espacio temporal. El uso diferencial del espacio vertical podria favorecer la segregacién espacialSydepmadcupa tanto el dosel
como el sotobosque. No se observaron efectos estacionales en la frecuencia de captura, aunque hubo variacion interanual relacionada con
variables ambientales.

Palabras clave: Ambientes antropizados; ardillas simpatricas; coexistencia; ecologia del dosel; fototrampeo arboreo; Reserva de la Biosfera
Los Tuxtlas.
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Species coexistence is the ability of multiple spE
to occupy the same habitat simultaneously and is a
dynamic ecological process that is shaped by bothtra-
and interspeci ¢ interactions Kolt 2001 McPeek 202p
Phylogenetically related species often exhibit mdrplogical
and behavioral similarities, leading to overlappingsource
requirements such as space and food. As a resaifypetition
tends to intensify Darwin 1859 Blomberg and Garland
Jr. 2002 In such cases, particularly among congeneric
species, spatial and temporal segregation can seagkey
mechanisms to mitigate competitive pressureBdrrin 1980
Castro-Arellano and Lacher Jr. 2009

Squirrels demonstrate remarkable ecological plasticity
and are capable of utilizing both terrestrial and arboreal
strata across a broad spectrum of habitats from boreal
forests to tropical ecosystemBeést 1995Lurzet al 2005.
Their adaptability extends even to human-modied
landscapes, where they continue to prospeKdprowski
et al.2017. This exibility is complemented by complex
communication systems, which facilitate frequent intra-
and interspeci c interactions fcRae and Green 2014
Mazzamutoet al.2017).

Rojas Sanchez et al.

in relation to environmental and vegetation characteristics.

Such focused studies can deepen our understanding of
niche partitioning and coexistence mechanisms in tropical

forest canopies.

In this study, we examined the local frequency and
occupancy patterns of two sympatric squirrel species,
Sciurus aureogastemnd Sciurus deppelithin the limits of
the Los Tuxtlas Tropical Biology Station (LTTBS). Our aim was
to identify spatiotemporal variations in the use of arboreal
habitats in relation to environmental and vegetation
characteristics. Speci cally, we wanted to quantify how
each species utilized vertical and horizontal space over
time. We hypothesized that these closely related species
would exhibit spatiotemporal segregation as a strategy to
reduce competition and facilitate coexistence within the
shared landscape.

This study was conducted within the Los Tuxtlas
Tropical Biology Station (LTTBS), a privately protected
area of tropical rainforest owned and operated by the
Institute of Biology of the National Autonomous University
of Mexico Coates 201Y. The 644-ha reserve is located
within the larger Los Tuxtlas Biosphere Reser@®NANP

Research on squirrel coexistence has revealed that 2006 Coates 2017Figure 1). The LTTBS is surrounded by a

resource partitioning strategies vary depending on the

heterogeneous landscape: the eastern and central portions

species involved and the forest structure. These strategies are bordered by a matrix of pastureland, while the extreme

may include di erentiation in diet, in vertical space use,
and activity patterns Edwards et al. 1998 Abdullah et
al. 2001, Sovieet al. 2019. Such ecological adjustments
enable sympatric squirrel species to coexist within shared
environments, reducing direct competition and promoting
long-term stability in community composition.

Ground-based camera trapping has become a widely
used method for studying various aspects of squirrel
biology, including abundance, habitat preferences
(Shannonet al.2023), their impact as an invasive species
(Beathamet al. 2023, and the expansion of knowledge of
the natural history of lesser-known speciealyarado-Ortiz
et al. 2029, across both temperate and tropical regions.
More recently, arboreal camera trapping has broadened
the scope of mammal monitoring to include both arboreal
and terrestrial speciedMoore et al.2021).

In Mexico, the application of arboreal camera trapping
has signi cantly enhanced our understanding of canopy-
dwelling mammalian communities Astiazaran-Azcarraga
et al. 2020 Cudney-Valenzuelat al.2021; Hidalgo-Mihart
et al. 2022 Garcia-Casimiro_and Santos-Moreno 2024
Rojas-Sancheet al.2025. Although squirrel species have
been documented in all of these studies, sympatric species
were speci cally reported only byCudney-Valenzuelaet
al. (2021) and Rojas-Sancheet al. (2025) However, both
studies focused on broader mammalian assemblages, and
research focused on squirrel ecology remains scarce.

Therefore, studies on the ecology of two sympatric,

western edge is connected to a remnant of approximately
9,000 hectares of original rainforest, partially surrounding
the San Martin Tuxtla volcandvén Thadenet al. 2020.
Notable topographical features include a pronounced
slope on the eastern boundary and a seasonal lagoon
situated in the central portion of the reserve. Regrettably,
on both boundaries (north and south) of the reserve near
the central area, the landscape has been modied by
the human settlements of the communal lands of Lazaro
Cérdenas and the Laguna Escondida.

To monitor arboreal activity, a total of 21 canopy-level
camera traps were installed throughout the LTTBS, with
one camera per site. These were operated continuously
from August 2022 to October 2024. We used a single rope
climbing technique for canopy access. The camera models
used were the following: 9 - Bushnell Trophy Trail Cameras
HD119717, 8 - UOVision Green 30, 3 - Mixmart HC801, and 1
- LTL Acorn 6210. Sites were revisited bi-monthly to replace
batteries and memory cards to ensure uninterrupted
operation, as well as to restore any inactive units. Cameras
were programmed to record 15-second videos per trigger
event, without the use of bait. Vegetation was minimally
trimmed only when necessary to prevent false triggers.

Site selection was based on three criteria: (1) the
geographic location of a pre-established point grid to
ensure systematic placement (Figure 1), (2) the presence
of canopy bridges as indicators of arboreal trang@régory
et al. 2017, and (3) the absence of broken branches or

closely related squirrel species at a local scale present acolonies of harmful animals such as stinging insed#opre

valuable opportunity to explore spatiotemporal segregation

et al.2027). Camera heights ranged from 6 to 20.9 meters
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Figure 1. Maps depicting the study site near Los Tuxtlas Tropical Biology Station (LTTBS) and its geographic location within Los Tuxtlas Biosphere Reserve (LTBR), Veracruz, Mexico.

(mean = 13.80 m, SD = 4.53 m). This was measirettu
using a calibrated measuring tape The mean distance
between camera sites was 560.62 meters.

In order to assess environmental variation and its
in uence on species distribution patterns, the LT$Beserve
was divided into three distinct zones based on togaphic
and landscape characteristics: Zone 1 (Z1: Cam&+&y was
located in the eastern portion of the reserve andé the
lowest altitude and a pronounced slope that sepaeatit from
Zone 2. Zone 2 (Cameras 1b) was situated in the central
portion of the reserve and is in close proximity tiee seasonal
lagoon“Zacatal’, the Lazaro Cardenas human setté and
a larger notable vegetation gap nearby Laguna Esdaa in
its central-northern boundary. The Zone 3 (Z3: Gaas 16—
21) was located in the western portion which is auoected
to the remnants of original vegetation surroundinthe San
Martin Tuxtla volcano (Figure 1).

Species were identi ed using morphological descrp
tions provided byCoates-Estrada and Estrada (198@)th
body size serving as a key distinguishing trait:

Sciurus aureogaster Typically larger in size, this species
exhibits two distinct color morphs: (1) A mixed grey dorsal
fur with reddish fur on the ventral side, and (2) A melanistic

176 THERYA NOTES Vol. 6 :174-183

morph with entirely black fur (Figure 2)Sciurus deppei —
Smaller in size it displays a brownish coat with lighter fur on
the belly and limbs (Figure 2).

All identi cations were validated through compariso
with specimens housed in the LTTBS mammal reference
collection. Only records with con dent species idé cations
were included in the nal database (Figure 2).

A relative abundance index (RAI) was used as a capture
frequency proxyand it was estimated as the quotient of
the e ective records (.e.number of records after a 24-hour
exclusion criterion), and the sampling e ort multiplied by
100. The RAI was calculated considering only the e ective
records to avoid pseudo-replication and to compare the
results with previous reports from the are&lbres-Martinez
et al2022 Rojas-Sanchegzt al2025). This RAl was calculated
for the complete dataset including both species, as well as
grouped separately based on the camera location zone
(Figure 1). Seasonal variation in capture frequency was
evaluated by dividing the complete dataset (2022 to 2024)
into two periods: the dry season (March to July), and the
wet season (August to Februar@pto and Gama 1997 The
di erences in number of detections between seasons were
assessed with a paired t-test in the statistical software R (R
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Figure 2. A-C) Individuals recorded of A) melanisBcaureogasteB) bicololS. aureogasteand C)S. deppein the canopy of the LTTBS.

Core Team 2023) for both species. A log-transformationwas A total of 594 species-level records were obtained
applied only to the e ective records 0o5. aureogasten the for both squirrel species across a sampling effast
dry season to meet the statistical assumption of normality. 5,147 camera trap days (Figure 2). Site Z1 yieltles
No transformation was required for the remaining subsets. highest number of records and detection frequencwyif

To evaluate the in uence of environmental factors on both species, followed by Z3 and Z2 (Table 1). Totl
species presence, several variables were measured at eacmumber of records forS. aureogastewvas 278, of which
of the 21 camera trap sites: (1) distance to forest edge, 166 were effective records, and had an overall RAI
(2) distance to the nearest road, (3) distance to human 3.23. A decreasing gradient in the number of reder
settlements, and (4) camera height. All spatial variables and RAI forS. aureogastewas observed from Z1 to Z3
were obtained using Google Earth Pr&¢ogle LLC 2025 (Table 1) and was detected by 6 of the 9 camerasdiat
while the camera height was recorded directly at each site. Z1 (66%), 4 of 6 at Z2 (66%), and 1 of 6 at Z3 [16fcthe

A Principal Component Analysis (PCA) was conducted to case ofS. deppegi316 total records were obtained, 182
explore patterns and relationships among environmental were effective records with an overall RAI of 3.5%his
variables and species presence. The analysis was performedpecies showed its highest frequency at Z3, follodve
using the FactoMineR and factoextra packages inLR ( by Z1 (Table 1), and it was observed by 5 of 9 cease
et al. 2008 Kassambara and Mundt 202@and visualized deployed at Z1 (55%), 3 of 6 at Z2 (50%), and 6 af Z3
with ggplot2 (Wickham 2018 Additionally, a seasonal (83%). Furthermore, both species only co-occuriads
component was incorporated into the analysis to account of the total 21 cameras (24%), 3 of 9 at Z1 (33%26y 1 of
for temporal variation in species detection. 6 at both, Z2 and Z3 (16%).
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Figure 3. Comparison of height of observation fd8. aureogastend S. deppeiOrange half-violins show the density of height of observation, and the boxplots indicate the median
and the Interquartile Range.

Table 1. Total number of records for each squirrel species in the LTTBS. N = total between seasons (Table 2). However, paired t-tests revealed
Zggrl?;ggfc;ﬁgﬁgjns, n = e ective records, RAI = Relative Abundance Index with 24-hour no statistically signi cant dierences in the number of
e ective records between seasons for either specieS. (

Species N n RALZ1 RAz2 RALZ3 RA aureogastert = 1.321P = 0.317, and. deppet = 0.419P=
z1 72 z3 0.715 respectively).

S. aureogaster 278 166 3.23 143 278 21 041 2 0.04 Table 2. Total number of records for each squirrel species in the LTTBS among

S. deppei 316 182 3.54 50 0.97 15 0.29 117 2.7 sgasons. N: total nL_meer_ of_ records, n: e ective records, RAI: Relative Abundance Index
with 24-hour exclusion criterion.

Total 594 348 6.76 193 3.75 36 0.70 119 231

Species Rainy Dry
The camera height at which individuals were detected ik - RA ik . RA
varied between species (Figure 3). Observations Sof S.aureogaster L7792 79 101 T4 1A
aureogasteroccurred at heights ranging from 7.49 to 22.1 S.deppel 159 93 181 157 89 173
m (mean = 14.29 m, SD = 4.88), wiSledeppeivas recorded Total 336 185 359 2% 163 317

at lower heights, ranging from 6.1 to 20.5 m (mean = 11.91

m, SD = 4.27). These di erences suggest potential vertical The Principal Component Analysis (PCA) revealed

strati cation in habitat use between the two species. that the rst principal component (Dim1) accounted for
Regarding seasonal variation, the rainy season yielded 77.9% of the total variance, while the second principal

the highest number of records fd8. aureogastern contrast, component (Dim2) explained an additional 18.6%,

S. deppeshowed only slight di erences in detection rates resulting in a cumulative explained variance of 96.5%. In
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Figure 4. PCA - Biplot of the data of squirrels at the LTTBS and their relationship with spatial variables.

Table 3. PCA associations betweeh aureogastaandS. deppebdccurrences and the

Dim1, all environmental variables showed signi cant
spatial variables based on the R-square values and their corresponding p-value.

correlations, however, distance to human settlement

had a relatively low contribution to the variancefahis variable Diml__ pvalue  Dim2 _ pvalue
Component In contrast. Dim2 was primarily in ueed Distance to the nearestroad  0.960 1.06 e-5 0.160 >0.05
Distance to forest edge  0.918 1.76 e-4 -0.343 >0.05

by distance to human settlements, which exhibiteche
highest contribution and was the only variable with Distance to human settlements
a signi cant correlation in this dimension (Table)2 Camera height -0.917  1.85e-4 0.360 >0.05
These results suggest that while most environmental
variables are strongly associated along a shareddjent The PCA biplot (Figure 4) revealed a species-
(Dim1), distance to human settlements may represent SPecic segregation along Diml, while Dim2 primarily

a distinct ecological axis in uencing species presee re ected temporal variation in species associations with
independently. environmental variablesS. aureogasteras predominantly

0.714 2.02e-2 0.688 0.02
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located on the left side of the biplot, indicating a positive duration of resource availability appears to play a more
association with camera height. Conversely, it showed a critical role than the mere presence of resourcéagssen
negative relationship with distance to forest edges, distance 2008). This may partially explain the observed seasonal
to the nearest road, and distance to human settlements. and temporal shifts in detection rates, particularly f&.
This spatial positioning suggests tha. aureogaster deppej which showed increased activity during periods

tends to occupy strata at higher heights and closer proxim associated with greater distance from forest edges and
ity to forest edges, being more associated with anthropo human disturbances.

genically in uenced zones. The temporal component rep For instance, we believe that year-to-year phenoicgl

resented by Dim2 may re ect seasonal shifts in habitat use
or detectability patterns for both species. Thus, increased
camera height was positively associated with the presence

variations in food availability within the LTTBBUnn et al
2010 may help explain the observed di erences in captl
frequency betweenS. aureogasteand S. deppei These

of S. aureogastethroughout the monitoring period, with
this relationship being especially pronounced during the
rainy season of 2022.

For S. aureogasteran increase in both distance to

uctuations likely in uence foraging behavior, movenent
patterns, and seasonal activity. To validate thigpbthesis,
future research should incorporate phenological maaring

of food resources from a seasonal perspective, eirap a
human settlements and distance to the nearest road more nuanced understanding of resource-driven dynacs.
exhibited negative associations, indicating a tolerance for Habitat use between these squirrel species was notably
more disturbed habitats. These relationships varied across di erential, even if both species were present in the three
seasons since distance to the nearest road was more strongly zones within the LTTBSS. aureogasteexhibited greater
associated with clusters from the dry season of 2023, rainy occupancy of disturbed areas as in Zldates-Estrada and
season of 2023, and dry season of 2024, while distance toEstrada 198&Koprowskiet al 2017 Curielet al 1997ab). In
human settlements showed a particularly strong negative contrast,S. deppeshowed a stronger association with well-
association during the rainy season of 2024, suggesting conserved habitats, particularly in the western region of

increased tolerance to anthropogenic disturbance during
this period (Figure 4).

In contrast,S. deppedemonstrated a positive relation-
ship with all environmental variables except camera height,
indicating a broader sensitivity or avoidance for more open

the LTTBHRest 1995Figure 1). These patterns suggest that
habitat specialization may play a role in the coexistence of
closely related species.

The ongoing forest fragmentation and landscape
transformation at the LTTBS likely create environmental

or disturbed areas, as distance to human settlements was gradients that in uence species occupancy and detection

positively associated witls. deppeiluring the rainy season

rates (Table 1). Previous studies have reported that human-

of 2022. Records showed that the increase in distance to induced habitat fragmentation can increase the abundance

an nearest road had a positive e ect, especially during the

of certain vertebrates, including both ground-dwelling

rainy season of 2023 and the dry season of 2023. Duringand arboreal mammalsHstradaet al. 1984 Rojas-Sanchez

both the dry and rainy seasons of 202&. deppeiwas
positively associated with distance to forest edges, while
camera height showed an inverse relationship, suggesting
a preference for lower strata or ground-level activity.
Squirrel species are common and relatively frequent

et al. 2025. While such changes may re ect habitat
degradation, they also o er valuable ecological insights
that could provide important information for restoration
and management strategies.

Importantly, our ndings suggest thatS. aureogaster

in the Los Tuxtlas Tropical Biological Station (LTTBS), asnd S. deppemay serve as potential indicators of habitat

previously documented Curiel et al. 19973 b; Martinez-
Gallardoet al.1997). An earlier arboreal camera-trapping
survey conducted byRojas-Sancheet al.(2025)identi ed

S. aureogastas the most frequently observed species (RAI
= 2.11), surpassing. deppe(RAI = 1.68). However, our
expanded dataset, which includes an additional 10 months
of sampling, reveals a shift in relative abundan&:deppei
was slightly more frequent thats. aureogasteTable 1).

This shift suggests a rapid increase in detections of
S. depperelative to S. aureogasterpotentially re ecting
changes in activity patterns, habitat use, or population
dynamics. The notable rise in photo-capture rates ®f
deppeiin recent months underscores the dynamic nature
of species interactions and habitat use within the LTTBS.

In squirrels, reproductive processes are in uenced by
both resource availability and body mass. However, the
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quality in human-modi ed landscapes. Their contrasting
habitat uses and responses to environmental variables
highlight their utility in assessing ecosystem health and
directing conservation e orts in tropical forest regions.

Significant correlations between anthropogenic
variables —including distance to forest edges,
distance to the nearest road, and distance to human
settlements— further reinforce the patterns obserde
in habitat use and species distribution (Table 3gre
4). S. aureogasteexhibited positive associations with
proximity to these features, aligning with its synshropic
tendencies and documented adaptability to human-
modified environments Hortelano-Moncadaet al 2009
Koprowskiet al 201%9. This species’ ability to exploit
disturbed habitats may contribute to its persistemcin
fragmented landscapes.




In contrast, increases in the distance to human

Rojas Sanchez et al.

between squirrels and environmental metrics, unde®ing

disturbance variables such as forest edges, roads andthe dynamic nature of habitat requirements (Figu®. To

settlements, showed a negative association witls.
aureogasterand a positive association witB. deppei This
pattern likely re ects the habitat heterogeneity of the
LTTBS, driven by human disturbance, where the most
well-conserved forest patches are located at the western
portion. Thus, these variables may actmexiesfor habitat
quality rather than a direct ecological driver, witB. deppei
favoring these more pristine areas.

Despite the positive relationship observed betwees.
deppeiand areas with a higher proportion of forest cover, a
landscape-scale analysis iBudney-Valenzuelat al.(2021)
reported a negative association between this species and
patch size. This apparent contradiction highlights the
complexity of habitat selection and suggests th& deppei
may favor smaller, well-connected patches or specic
structural features within forested landscapes rather than
large, continuous blocks at landscape scale.

To better understand these ecological patterns, an
expanded spatial scope within the Los Tuxtlas region is
essential. Increasing the range of the study area would
allow for a more representative assessment of habitat use
and distribution for both species of squirrels, and would
enable more robust comparisons with ndings from other
studies. Such integration is critical for re ning conservation
strategies and understanding species responses to
landscape heterogeneity at multiple scales.

On the other hand, camera height may be considered
a non-anthropogenic variable that signi cantly in @&nces
detection, particularly forS. aureogastem strictly arboreal
species Koprowski et al. 201%9). In contrast,S. deppei
frequently descends to the ground for foraging aetties
(Coates-Estrada _and Estrada 198dores-Martinezet al.
2014 2022, suggesting a spatial segregation that re ects
di erential vertical space useBest 199%. AlthoughS. deppei
was recorded with high frequency relative tBojas-Sanchez
et al.(2025) higher Relative Abundance Index (RAI) values
were consistently observed at ground levetlores-Martinez
et al. 2022, indicating that this species, at least withingh
LTTBS, exhibits a strong a nity for the understory.

For squirrel species, vertical strati cation is a key factor
driving niche segregation. Our ndings align with patterns
of vertical space di erentiation reported among sympatric
squirrel genera in tropical Malaysian foresgsbdullah et al.
2001). However, in pine-oak forests of Mexico, sympatric
sciurids such aS. aureogasteandS. oculatuslo not exhibit
such vertical segregationrRamos-Lara and Lopez-Gonzélez
2017), suggesting that forest type plays a critical role in
shaping vertical space use and interspeci c interactions.

The lack of signicant seasonal variation in recard
for both squirrel species suggests that seasonaliyerts
relatively weak in uence on their capture frequencwithin
the LTTBS. However, results from the Principal Soment
Analysis (PCA) revealed a gradual variation irrtHationships

better understand these patterns, the incorporatiorof
microclimatic data is essential, as abiotic climatdated
variables—particularly those diering between canop
and ground-level strata—may play a more nuanced edh
shaping ecological response¥inodet al.2023.

Arboreal camera trapping, as employed in our study, has
proven to be an e ective tool for investigating ecological
aspects of canopy-dwelling specieMboreet al.2021). The
ecological responses of squirrels are in uenced by multiple
dimensions of environmental variation, which interact with
morphological, behavioral, and species-speci ¢ resource
requirements Edwardset al. 1998. These responses are
temporally dynamic, occurring across daily cycleSogie
et al. 2019, as well as seasonal and annual intervals, as
suggested by our ndings. Although seasonal di erences
may not be evident in metrics such as frequency, they
may still aect environmental preferences and resource
availability. When considered alongside niche partitioning,
these subtle shifts could contribute to resource uctuations
that facilitate coexistence between sympatric squirrel
species Edwardset al.1998§).

Temporal multi-scale studies, particularly thosevgiving
long-term monitoring, are essential for deepening uo
understanding of coexistence dynamics among closely
related species. Such approaches can help elucidéte
environmental drivers behind various ecological gatns
such as activity rhythmsSovieet al.2019 and are critical for
documenting the impacts of climate change and human
induced habitat alterations on arboreal and foresdinelling
mammal species. Integrating these insights can digantly
enhance the characterization of squirrels as potetht
indicator species, oering valuable tools for ecostem
monitoring and conservation planningHalmeet al.2009.
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The cougar, also known as mountain lioPyma concolqrLinnaeus 1771), is one of the largest wild felines inhabiting the American
continent. In Honduras, this species has been recorded in seven departments, according to various sources; however, its presence in Montafia
de Celaque National Park had not been documented. The objective of this study was to con rm the presence of cougars in the core zone
of the park using photographic records. Camera traps were used in the cloud forest of the core area of Montafia de Celaque National Park,
municipality of San Manuel de Colohete, Lempira. Camera traps were installed at 2,414 m and operated for a period of 492 nights/camera;
the captured images were analyzed to con rm the species based on morphological traits. Recorsanincolowere obtained in six photo
captures. The photographic evidence con rms the presence of this species in the protected area. These records suggest a pattern of diurnal
activity. The photographic record d®. concoloin the PNMC supports its presence in conserved cloud forests. The species, listed as Endangered
in Honduras, is an important ecological indicator. Conserving its habitat is essential, as well as implementing continuous monitoring programs
in protected areas. The con rmed presence of cougars in the PNMC reinforces the relevance of this protected area as a refuge for key fauna.
This nding reinforces the need to strengthen conservation and surveillance actions in the park, with particular focus on prioritizing large
carnivores as agship species for the protection of ecosystems.

Keywords: biological corridor; Celaque; Honduras; Lempira; mammal; camera traps

El puma o le6n de montafid?uma concolot,innaeus 1771) es uno de los felinos silvestres de mayor tamafio que habitan en el continente
americano. En Honduras esta especie se ha registrado en siete departamentos del pais de acuerdo con diversas fuentes, pero su presencia en ¢
Parque Nacional Montafia de Celaque no habia sido documentada debidamente. Esta investigacion tuvo como objetivo con rmar su presencia
en la zona nucleo del parque mediante registros fotogra cos. Se utilizaron cadmaras trampa en el bosque nuboso correspondiente al area
nucleo del parque, municipio de San Manuel de Colohete, Lempira. Las camaras trampa fueron colocadas a 2,414 msnm las que permanecieron
activas durante un periodo de 492 noches/camara, analizando las imagenes obtenidas para con rmar morfolégicamente la especie registrada.
Se obtuvieron 6 registros mediante foto capturas d&lconcolodesde el 3 de julio de 2024. Las evidencias fotogra cas con rman la presencia
de esta especie en el parque. Dichos registros también sugieren un patrén de actividad diurna. El registro fotograRocdecoloen el
Parque Nacional respalda su presencia en bosques nubosos conservados. La especie, categorizada como en peligro de extinciéon en Honduras
representa un importante indicador ecolégico. La conservacion de su habitat es esencial, al igual que la implementaciéon de programas de
monitoreo continuo en zonas protegidas. La presencia del puma en el parque refuerza el valor de esta area como refugio de fauna clave.
Este hallazgo impulsa la necesidad de reforzar acciones de conservacion y vigilancia en el parque, priorizando a los grandes carnivoros como
especies bandera para la proteccion del ecosistema

Palabras clave.Corredor bioldgico; Celaque; Honduras; Lempira; Mamifero; Trampas camara.

© 2025 Asociacion Mexicana de Mastozoologiayw.mastozoologiamexicana.org

The cougar Puma concolgr also known as the mountain potentially distributed in 40 % of the Honduran territory
lion, is one of the largest mammals that is widely (Portillo and Elvir 202P however, it should be noted that
distributed in the American continent, from southern the distribution of this feline in Honduras has not been
Canada to southern Chile and Argentineldaget al.2009, determined with certaintyPuma concoldhrivesin various
Barcel@et al. 2025, in an altitudinal range from sea level habitats, including di erent types of forests, lowlands, and
to more than 5800 metersQurrier 1983. The cougar is mountainous deserts. Although several studies indicate




Pefialva Morales et al.

Figure 1. Location of the camera trap at the site where six photographs were captured, evidencing the presence of a cBugaa toncolgr

that cougars prefer habitats with dense understory, they
also inhabit open environments with sparse vegetation

cover (Nowell and Jackson 1996 The size of the area

occupied by this species varies signi cantly across regions,
being smaller in places where prey density is higguaquist

et al.2002.

Cougars play a central role in the biodiversity and
balance of ecosystems, as they support the conservation
and preservation of these habitats. This species signi cantly
contributes to the balance of ecosystems by controlling
prey populations, including deer, rabbits, and wild boars.
Cougars help prevent the spread of diseases among
herbivores and promote forest health by keeping the
populations of these prey species at adequate levétgiez
and Santos 2018Viorenno and Flores 2024

Cougar records within protected areas in Honduras
correspond to the Caribbean, west, and Moskitia regions
(Portillo and Elvir 2018 The species has been recorded in

and Elvir 202® and the area of El Jilguero Biological Reserve
(Sanchezt al 2023.

The ability of cougars to adapt and coexist in areas
with human presence makes them extremely vulnerable
because they are surrounded by areas constantly modi ed
by humans Portillo and Elvir 202 In Honduras, there
is limited available information on the cougar. In the
department of Lempira, and particularly in the Montafia
de Celague National Park, cougar records are scarce;
consequently, there is a lack of knowledge about its
distribution, abundance, and local threats. The Montafia
de Celaque National Park is part of a mountainous complex
of great ecological relevance, belonging to the Lempira
Biological Corridor, which connects ve protected areas in
western Honduras, the study area: the Montafia de Puca
Wildlife Refuge, the Pacayita Volcano Biological Reserve, the
Opalaca Biological Reserve, and the Montafia Verde Wildlife
Refuge. This biological corridor facilitates the connectivity

the Opalaca Biological Reserve (D. Espinoza pers. comm)pf feline populations and their prey, making it a priority to

which is the closest record to the Montafia de Celaque
National Park. There are additional records in the Azul
Meadmbar National Park Midence 2019, the Misoco
Biological ReserveAfvarado et al 2024, the Rio Platano
Biosphere ReserveGpnthier and Castafieda 20)3four
localities of the La Unién corridor (Guinope, Oropoli, and

generate information on the distribution of cougars within
the area UICNet al.2027).

The main objective of the study was to document the
presence ofP. concoloin Cerro Guatemalia and Cerro de La
Cruz, located within the jurisdiction of the municipality of
San Manuel de Colohete, Lempira, in the core zone of the

Yuscaran): La Tigra National Park, Francisco Morazan, in thontafia de Celaque National Park, Honduras.

municipality of Aguanqueterique, La Paz, Hondur&s(tillo

The study area is situated within the core zone of
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Photographic record, Puma concolor, Celaque

Figure 2. Records oPuma concoloshowing that the same individual was captured in (a, b, c). (d) A partial image of one individual was recorded at 06:43 hrs., so it was impossible to
con rm that it was the same individual recorded on the day at 12:11 hr. This individual shows coinciding traits (e and f) (yellow and red arrows); the records captured on 3 July and 12 July
share similar characteristics, allowing us to infer that both correspond to the same individual.

the Montafia de Celaque National Park (PNMC), in the mixed highland evergreen tropical forest, and agricultural
southwestern region of Honduras (14°88” N; 88°4Z26"W). systems ICF_and MAPANCE, 2Q018he PNMC is home to
The protected area encompasses an extension of 26 378.42rich biodiversity, with 67 species of continental mammals
ha across 5 municipalities within the departments of (Marineros and Martinez Gallegos 199&ome studies have
Ocotepeque, Copan, and Lempira (Figure 1). This region hasreported the presence of 18 species of ying mammals
been recognized for its high biodiversity since its creation in (bats) and 50 species of terrestrial mammals; 200 species of
1987 (CF 2015 According to the 2016—2027 management birds, 60 of them migratory; 27 species of amphibians and
plan, the vegetation cover in the park comprises seasonal 45 species of reptiles; and unique ecosystems that are part
evergreen tropical forest, lower montane evergreen tropical of the habitat of multiple species of wildlife, which have
forest, upper and lower montane evergreen tropical forests, become its main conservation targets4APANCE 2016
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As part of the study to determine the presence of
P. concolorin the park, four camera traps (property of
MAPANCE) were installed for a fourth-month period from
24 April to 24 August 2024. Two types of equipment were
used: Moultrie camera model M999i 20MP with wireless

Pefialva Morales et al.

was documented. The third record was obtained on 12 July
2024 at 6:43 hr. This same photo trapping station captured
the presence of a raccooi®rocyon lotofLinnaeus 1758 a
potential prey, and a camera trap installed approximately 1
km from the site whereP. concolowas recorded, captured

connectivity, and SuntekCam camera model MINI 301, a images of two additional species: opossunbidelphis

mini camera for hunting tracking. These cameras were
code-labeled to keep control of the stations; additionally,

the geographical coordinates of each station were recorded.
The cameras were distributed according to the area to be
monitored and the topography of the terrain, leaving 0.5

to 1 km between them. The installation sites were selected
based on the knowledge of the accompanying personnel
who were familiar with the zone, and on indirect evidence,

marsupialis (Linnaeus 1758 and tepezcuintle,Cuniculus
paca (Linnaeus 176%

The cougar presented a mostly diurnal activity pattern
along with a crepuscular activity pattern, as detailed in
(Table 1).

The presence of cougaP( concoldrin the Montafia de
Celaque National Park represents a signi cant nding for
the conservation of biodiversity in Honduras. This study

such as accounts from local inhabitants. Each camera trap provides the rst photographic record of the cougar in the

was set to capture three images with a ve-second interval
between shots with a high-sensitivity motion sensor. The
traps were installed on tree trunks at a height between 35
and 80 cm above the ground, depending on the topography,
oriented to cover potential cougar transit routes.

The camera traps were in operation 24 hours a day
throughout the study. For each capture, the camera
recorded the percentage of battery or energy, temperature,
and capture date and time. Camera traps were reviewed
once a month.

In the study period, the sampling e ort was 492 trap
days, capturing six photographs that showed the presence
of the cougar P. concolorat Station 2, located in Cerro

Guatemalia, The records were obtained in a cloud forest 2013. However,

altitude coniferous (>2000 meters above sea level), which
comprises mixed vegetation with a dense understory
where the dominant trees ard’inus pseudostrobus, Pinus
hartwegii, Podocarpus oleifolius, Quercus codesiiDcotea

park, which is highly relevant because this species plays a
crucial role in biodiversity conservatiorNaughton-Treves
et al 2005Pino-Del-Carpicet al 2014.

In Honduras, the presence of ve wild felines has been
reported: jaguar Panthera onch cougar P. concolgt
ocelot (Leopardus pardalis margay l(eopardus wiedii
and jaguarundi Herpailurus yagouaroundiThe cougar is
considered the second-largest feline in Honduras, and its
presence in 6 protected areas has been documented using
camera trapsPortillo and Elvir 2018 Four of the ve feline
species reported for the country have been recorded in the
Montafia de Celaque National Park, including the cougar,
the ocelot, the margay, and the yaguarundMAPANCE
information on their ecology and
population status is still limited, underscoring the need to
strengthen monitoring e orts.

The ecological niche-partitioning mechanisms that
enable felines to coexist are essential for supporting

sp. The records of the species were captured 71 days afterconservation strategies. Given their quiet and elusive

the camera traps were installed.

The rst images ofP. concolowere recorded on 3
July 2024, consisting of three photographs captured at
approximately the same time, a few seconds apart (Figure

behavior, the use of camera traps has become a strategic
non-invasive technique for studying these speciealljerti

et al.2023. This type of research enables the identi cation
of patterns of activity and habitat occupancy, as well as the

2) at 15:28 hr at an altitude of 2,414 meters above sea levelevaluation of spatial and temporal interactions between
(14°30'11.41"N; 88°40'23.02"W) in the core area of the PNMGQeglines that coexist in the same ecosysterReyes and

belonging to the Cerro Guatemalia site. The second record,

including two photographs, was captured on 12 July 2024 at
12:11 hr at the photo trapping station where the rst record

Hernandez 201}
The six records obtained in the PNMC, Honduras,
indicate that this area o ers suitable conditions for cougar

Table 1. Records oPuma concoloon Cerro Guatemalia, San Manuel de Colohete, Lempira —Montafia de Celaque National Park, Honduras.

Geographic coordinates

Date Time Vegetation type Observed activity
N Latitude W Longitude
3/7/2024 15:28 hrs. Cloud forest 14°50°27.97" 88°67°27.45" Prowling
3/7/2024 15:28 hrs. Cloud forest 14°50727.97" 88°67°27.45" Prowling
3/7/2024 15:28 hrs. Cloud forest 14°50°27.97" 88°67°27.45" Prowling
12/7/12024 6:43 hrs. Cloud forest 14°50°27.97" 88°67°27.45" Part of one specimen was observed
12/7/2024 12:11 hrs. Cloud forest 14°50°27.97" 88°67°27.45" Prowling
12/7/12024 12:11 hrs. Cloud forest 14°50°27.97" 88°67°27.45” Prowling
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Photographic record, Puma concolor, Celaque

survival, such as forest cover and access to prey in its areaguiding us on eld trips, to M. Aleman for his willingness

of activity Elbroch and Wittmer 201p

The records reported here underscore the great
conservation potential within the park and highlight the
importance of systematic wildlife monitoring programs.
Likewise, ecological connectivity is essential for ensuring
the viability of populations of large felines such as the
cougar, as it facilitates gene ow and access to resources

and guidance in the development of the work, as well as
to A. Viera for his accompaniment in eld work. Finally, |
would like to express my sincere gratitude to the residents
of the community of Naranjito, San Manuel de Colohete,
Honduras, for their support and hospitality, which made
the research possible.

across diverse ecosystems. Therefore, it is essential to

maintain or improve the ve biological corridors that
exist today: Guajiquiro-Gold nch, Anillo Verde, Trinio-

ALBERTIM. EETAL 2023. Daily and seasonal activity patterns
of a felid assemblage in a forest-grassland mosaic in

Fraternidad Joya de las Américas, Joya de Los Lagos, and southern Brazil. Iheringia. Série Zoologia 113:1-10

Lempira Biological CorridorSERNA 2024 The Montafia
de Celaque National Park is part of the latter, aimed at
facilitating the movement of species, especially of felines,
which require large areas for displacemerilécdonald et
al. 2010.

In this context, it is worth noting that the photographic

ALvaraDo L. gTAL 2024. Primer registro fotogra co de puma

Puma concolor en la Reserva Biolégica Misoco, Honduras.

Notas sobre Mamiferos Sudamericanos 6:1-8

BarceLo G.,ET AL 2025. Human disturbance alters the
foraging and spatiotemporal activity of a large carnivore.
Oecologia 207:112-119

records closest to the Montafia de Celaque National Park Beieg P.1993. Determinacion de areas minimas de habitat y

correspond to the Opalaca Biological Reserve (D. Espinoza

pers. comm), an area that is also part of the Lempira
Biological Corridor. These signi cant ndings con rm the
functional connectivity between Celaque and other areas
in western Honduras.

Since its creation in 1987, the PNMC has implemented
various conservation actions, including the delimitation of
core and buer zones, regulation of extractive activities,
and promotion of community environmental education
programs (CFE_201% In addition, local organizations

such as MAPANCE have developed forest restoration and

wildlife monitoring projects that utilize camera traps,
thereby strengthening the knowledge of biodiversity in
the park MAPANCE 2033These actions have contributed
to reinforcing the Lempira Biological Corridor. However, a
long-term systematic monitoring program is still needed to
assess population trends and threats to this species.

The records of cougars in the park underscore the
importance of strengthening conservation actions aimed
at maintaining biological corridors, habitat management,
and mitigating threats such as poaching and forest
wild res. Camera traps have proven to be an indispensable
tool for research and monitoring felines, providing crucial
information to support management decision-making
and public policies. Ensuring connectivity and protecting
suitable habitats will be key to ensuring the persistence of
these top predators in western Honduras.

To the MAPANCE association for its support in the eldwork
by providing equipment and logistics, together with its

working group. To C. Calderdn for his support in providing
his own equipment for the research and accompanying us
on the tours. To A. Romero and M. Moreno of the National

Resource Guardians Program of Honduras Abel Romero and

Santos Romero for their dedication in accompanying and
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The Northern raccoonProcyon lotagris distributed from southern Canada to Panama. It occupies a wide range of habitats, including
temperate forests, tropical rainforests, dry forests, and disturbed areas, often associated with aquatic environments. The species has also
successfully adapted to urban settings. Raccoons are among the most omnivorous mammals known, taking advantage of seasonally abundant
food sources. During a guided tour with tourists, we observed a predation attempt by a Northern raccoon on a green l¢mizaaa iguanain
the Playa Blanca sector of Cahuita National Park, Limén, Costa Rica. This area is part of a well-preserved tropical forest on the Caribbean coa:
of Costa Rica. The Life Zone is classi ed as Tropical Moist Forest. On January 7, 2025, at 10:00 hr, we observed a Northern raccoon lunging at
green iguana and biting it on the nape. For approximately 10 secs, the raccoon attempted to subdue the iguana, trying to drag it into the forest.
Two seconds later, the iguana broke free and slowly walked toward the edge of the forest and the beach. Raccoons have been reported to prey
on mammals up to hare size, but no record exists of them attacking or attempting to prey on animals as large as a green lguana. However, they
are known to prey on turtles reaching 50 cm and 15 kg. This demonstrates that raccoons are capable of preying on relatively large reptiles and
mammals.

Key words: Cahuita National Park; Costa Rica; mammals; omnivorous; reptiles; urban adaptation

El mapacheProcyon lotarse distribuye desde el sur de Canada hasta Panama. Ocupa una amplia variedad de habitats, incluidos bosques
himedos y lluviosos, bosques secos y areas perturbadas, a menudo asociadas con ambientes acuaticos. La especie también se ha adaptad
exitosamente a entornos urbanos. Los mapaches son uno de los mamiferos mas omnivoros conocidos y aprovecha fuentes de alimento
disponibles estacionalmente. Durante una visita guiada con turistas, observamos un intento de depredacion por parte de un mapache sobre
una iguana verdelguana iguanaen el sector de Playa Blanca, Parque Nacional Cahuita, Limén, Costa Rica. Esta area forma parte de un bosque
tropical bien conservado en la costa caribefia de Costa Rica. La zona de vida se clasi ca como Bosque HimedoHrémleaénero de 2025,

a las 10:00 hr, observamos a un mapache lanzarse sobre una iguana verde y morderla en la nuca. Durante aproximadamente 10 segundos.
el mapache intenté someter a la iguana y arrastrarla hacia el bosque. Dos segundos después, la iguana logré liberarse y camin6 lentamente
hacia el borde del bosque y la play@e sabe que el mapache depreda mamiferos de hasta el tamafio de liebres, pero no existen registros de
atagues o intentos de depredacién sobre animales tan grandes como una iguana verde. Sin embargo, se ha reportado mapaches que depredan
tortugas de hasta 50 cm y 15 kg. Esto demuestra que los mapaches son capaces de depredar reptiles y mamiferos relativamente grandes.

Palabras clave adaptacion urbana; Costa Rica; mamiferos; omnivoro; Parque Nacional Cahuita; Reptiles.
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The Northern raccoorRrocyon lotofLinnaeus 1758), is often associated with aquatic environmentKéys 2009
widely distributed from southern Canada to Panama and The species has also successfully adapted to urban settings
occurs at elevations ranging from 0 to 2,800 Reid 2009.  (Mora 2000.

It has been introduced to several other countrieStépe Raccoons are medium-sized mammals characterized
2023). In Costa Rica, the Northern raccoon is primarily foundby their distinctive black facial masks and ringed takays

in lowland and mid-elevation areadMora 2000. It occupies  2009. Their body length ranges from 440 to 620 mm, with

a wide range of habitats, including tropical rainforests a tail length of 190 to 360 mm, and they weigh between

(humid and rainy forests), dry forests, and disturbed areas,2.7 and 10.4 kgkays 2009 This variation in size is largely




Mora et al.

Figure 1. Location (white dot) where a Northern raccooRrocyon lotarattempted to prey on a green iguanégguana iguananear the forest edge adjacent to Blanca Beach, Cahuita
National Park, in Talamanca County (highlighted in red on the map to the right), Limén Province (outlined in white and shown in red on the map of Costa Rica). The gure was prepared |
the author using Google Earth (left section) and Wikipedia under the Creative Commons Attribution-ShareAlike 3.0 license (right section).

attributed to their extensive geographic distribution turtles, iguanas, and ground-nesting birdsKéys 200%

(Helgen and Wilson 200%Kays 200% It also scavenges carcasses of large animals, such as deer,
The raccoon is among the most omnivorous mammals cows, and horsesMalenzuela 2011
known (Kays 2009Valenzuela 201¥% taking advantage of The raccoon is a terrestrial and arboreal species that

seasonally abundant food sources&érhtet al 2003. The is primarily nocturnal and generally solitary or found in
raccoon’s diet is well documented especially in native North family groups Reid and GOmez Zamora 20p2However,
America Gerht 2003. Its diet includes a wide variety of plant individuals may gather in areas with abundant food
materials, such as fruits, nuts, and grains, which constitute resources Kays 2009 Occasionally, raccoons may become
most of its year-round dietKays 2009 It also consumes a  active during the day to exploit speci ¢ food opportunities,
diverse array of invertebrates, including insects and their such as foraging during low tideKays 200® In Manuel
larvae, terrestrial crabs, cray sh, and occasionally annelids Antonio National Park on Costa Rica's Pacic coast,
and mollusks Yalenzuela 201¥ Aquatic invertebrates, raccoons have adapted their activity patterns to align with
particularly crabs and cray sh, form a signi cant part of its  visitor hours and days, taking advantage of the increased
diet when near water sources, where it also captures sh availability of food provided by human presence&érrillo
(Kays 200% Occasionally, raccoons prey on frogs, lizards, and Vaughan 1998
and other small terrestrial vertebrates, though these make The green iguanalguana iguana(Linnaeus 1758), is
up a smaller portion of their diet compared to invertebrates the largest lizard species native to Central America. Adult
(Kays 200% males can reach a total length of up to 2,010 mm (with a
Additionally, raccoons feed on small birds, turtles, mice, standard length of 250-580 mm) and weigh as much as 4
squirrels, rabbits, and haredM€Alpine 2011 Valenzuela kg (Savage 200p Females are generally smaller, growing
2014). They are also known to feed on bats of several to about 1,440 mm in total length (236—-411 mm standard
genera, such ablyotisin Canada and Indiana, USynson length) and weighing up to 2.9 kgSavage 200p This
and Keith 1984McAlpineet al 2011, andTadaridain Texas,  species is easily recognized by its prominent crest of comb-
USA Winkler and Adams 1972 all of which are relatively like spines running along the neck, back, and tail, as well
small. With its keen sense of smell, the raccoon locates andas by a large, smooth scale located near the rear margin
consumes eggs and nestlings of birds, as well as eggs ofof the head below the ear opening on the throaG&vage
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Predation attempts by a Northern raccoon

Figure 2. A Northern raccoorProcyon lotgrattempting to subdue an adult male green iguan@uana iguananear the forest edge adjacent to Blanca Beach, Cahuita National Park,
Limén Province, Costa Rica.

2002. Adults are typically green—like the juveniles— characterized by very high density and typically comprises
and often exhibit dark wavy crossbands across the back, 4 to 5 distinct strata Bolafioset al 2025. The understory
bluish shoulder streaks, black abdominal stripes, and dark is abundant and predominantly composed of evergreen
rings on the tail $avage 200P Exceptionally large males species. The average canopy height ranges between 30
may appear uniformly gray, gold, or tan, and during the and 40 m, with emergent trees reaching heights of 40 to
breeding season, they often develop striking reddish- 50 m Hartshorn 1983. These canopy trees have wide and
orange or golden hues along the backévage 200p elevated crowns, remaining unbranched for the rst 25 to
During a guided tour with tourists in Cahuita National 35 m. Their diameters at breast height (DBH) are generally
Park, we observed a predation attempt by a Northern less than 100 cm, and they feature tall, slender, and smooth
raccoon on a green iguana. The observation took place buttresses Bolafioset al 2025.
in the Playa Blanca sector of the park, located in Limén  On January 7, 2025, at 10:00 hr we observed a male
Province, Costa Rica (9° 44’ 03" N, 82° 49'43"W, 7 m; Figuggeen iguana standing in the middle of a trail as several
1). This area is part of a well-preserved tropical forest on the tourists passed by. The tourists paused to watch, with some
Caribbean coast of Costa Rideldra et al 202(Q. The Life  taking photographs. The iguana displayed its uniform gold
Zone, according to Holdridge’s systenH@ldridge 1967, to red-orange coloration, typical of adult males during the
is classi ed as a Tropical Moist Forest. Precipitation in this breeding season $avage 200p Only 6 s later, a Northern
life zone ranges from 1,800 to 4,000 mm annually, with raccoon lunged at the iguana, biting it on the nape in a
consistently high temperatures and a dry period lasting from manner resembling the hunting behavior of felid carnivores.
0 to 2 months Hartshorn 1983. The forest is evergreen and Upon noticing the approaching raccoon, the iguana raised
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its body but did not ee.

For approximately 10 s, the raccoon attempted to
subdue the iguana, trying to drag it into the forest, where
3 additional raccoons were present, presumably 3 juveniles
observing their mother’s hunting behavior. The iguana
resisted, struggling to escape toward the opposite side of
the trail. At 18 s into the attack, one of the juvenile raccoons
approached but retreated when the iguana rolled onto its
side in an attempt to free itself. Throughout the encounter,
the mother raccoon maintained its grip on the iguana’s
nape, occasionally readjusting its bite (Figure 2).

Two seconds later, the iguana broke free and slowly
walked toward the edge of the forest and the beach. The
raccoon retreated along the trail, while one of the juveniles
followed the iguana at a distance of approximately 1 m,
sning and observing it before returning to the group.
The iguana appeared unharmed and exhibited normal
behavior. It perched on a log, showing no visible injuries to
its nape despite being held in the raccoon’s jaws for several
seconds. A video of the predation attempt can be viewed
at the following link: https://www.instagram.com/reel/
DEi8arzIF4h/?igsh=Y3QxZGN0OdWk3azht

A potential explanation for the observed predation
attempt by a raccoon on a green iguana may involve the
participation and behavioral development of juvenile
individuals within the group. Juvenile raccoons often
engage in social learning, acquiring essential foraging and
hunting skills through the observation and imitation of
conspeci cs Stantonet al 2024. This process may be part
of an extended learning period or “training”, where younger
raccoons experiment with dierent prey and strategies,
even when the prey is larger or more challenging to subdue
(Danielset al 2019 Stantonet al 2024. Such behavior has
been noted in other mammal species where juveniles mimic
adults or engage in exploratory behavior that, while not
always successful, is crucial for skill developmeérit@rnton
and Clutton-Brock 2011

Another explanation could relate to resource scarcity
or changes in local food availability. Raccoons are highly
opportunistic and adaptable, and in areas where their
usual food sources are reduced—whether due to seasonal
variation or human impact—they may broaden their
dietary niche and take greater risks in pursuing large or
non-traditional prey Danielset al 2019. Nutritional stress
or competition for food can increase boldness and lead to
novel predatory attempts Prangeet al 2003 Bateman and
Fleming 2012. This may be particularly relevant in disturbed
or human-altered environments, where ecosystem balance
and food availability uctuate unpredictably.

Although raccoons have been reported to prey on
mammals up to the size of a har¥/dlenzuela 201Y there
are few documented cases of attacks on larger vertebrates.
Notably, a raccoon was observed preying on a juvenile

Mora et al.

raccoon attacked a large adult male green iguana in the
same location, although the iguana managed to escape
(Smithet al 2008.

Raccoons have also been identied as predators of
adult snapping turtles Chelydra serpentinaLinnaeus
1758), a species considered at risk in Canadargonet
al. 2018. Adult snapping turtles can reach shell lengths
of approximately 50 cm and weigh up to 15 k@€&mpbell
1998), illustrating that raccoons are capable of preying on
relatively large reptiles and mammals. Nevertheless, this
represents the rst documented case of an attempted,
albeit unsuccessful, predation by a raccoon on a green
iguana within its native range.

A male green iguana, such as the one observed during
the raccoon attack in Cahuita National Park, can exceed
2 m in length Gavage 200p This considerable size likely
enabled the iguana to escape its attacker. Nevertheless,
raccoons are clearly capable of preying on smaller iguanas,
including females and especially juveniles. Other potential
raccoon prey in Cahuita includes basilisks, such as the
green basilisk Basiliscus plumifronéCope 1875), and the
brown basilisk,Basiliscus basilisclisnnaeus, 1758, whose
maximum male sizes are 900 mm and approximately 600 g,
respectively Savage 200p

Both iguanas and basilisks are diurnal reptil&ayage
2002, whereas raccoons are primarily nocturnaReid
and Gomez Zamora 2022 However, raccoons have been
observed shifting their activity patterns toward increased
diurnal behavior Carrillo and Vaughan 1993 potentially
increasing the vulnerability of these lizards to predation.
The Northern Raccoon is now one of the most frequently
observed mammals along the trails of Cahuita National
Park at any time of day. In such conditions, raccoons
may compete with other predators in the area, including
mammals and birds of prey. They are also well-known
predators of both continental and marine turtle eggs
and ground-nesting birds, particularly when raccoon
populations are high Erickson and Scudder 1943tancyk
1982 MacLaren 199XKauhala 1996Rogers and Caro 1998
Engemanet al 2002 2005 Schmidt 2003 Beltran-Becket
al. 2012 Munscheret al 2012 Kudaktin 2019 Stope 2023.
Understanding these dynamics is essential for interpreting
raccoon behavior within broader ecological systems.

While it is unclear whether raccoons have been reported
in human settlements near Cahuita, their potential presence
could in uence conservation e orts for vulnerable species.
Rather than their feeding habits alone, it is the population
density of raccoons that may have the most signi cant
ecological impact, especially in sensitive environments like
Cahuita National Park. High raccoon densities can intensify
predation pressure on native fauna and disrupt predator-
prey dynamics Rileyet al 1998 Rosatteet al 2000 Stope
2023. Consequently, management actions must be

green iguana in Florida, U.S.A., where the species wasimplemented to protect key species, with local community

introduced (Smith et al 200§. Just a month later, another

involvement playing a vital role in ensuring success.
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Predation attempts by a Northern raccoon

In this context, it is essential to implement regul
raccoon population surveys to detect increases in
abundance. Where necessary, humane population carhtr
measures—such as live trapping and relocation or
sterilization programs—should be carried out, pattilarly
in ecologically sensitive areas. Reducing human-teth
food sources (e.g., unsecured trash, compost, pedd)
that arti cially sustain raccoon populations is adscritical.
Waste management should be improved within and
around protected areas, including the installatiorof
raccoon-proof bins. Additionally, educating locasidents
and visitors about the ecological impacts of feedjn
wildlife is vital. Promoting citizen science initiges that
engage communities in monitoring raccoon activity
and reporting predation events can further strengttme
conservation e orts.

This study highlights the need for greater attentioto
the ecological role of raccoons, particularly thgiredatory
impact on vulnerable species such as the green igaa
Understanding raccoon behavior and population dyndos is
essential for implementing e ective conservation sitegies
to protect local biodiversity in Cahuita NationabF.
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This note reports on the camera-trapping recording @tiniculus pacan the El Bejuco community in the municipality of Lazaro Cardenas on
the coast of Michoacan. This location is approximately 500 km from the nearest reported records. As part of the monitoring e orts associated
with releasing aTamandua mexicanapecimen, four camera traps were set up on the Proyecto Maloca property in El Bejuco from March to May
of 2024. We unexpectedly recorded the presence dfaniculus pacan nine di erent days; it appeared to be a juvenile. These records were
concentrated in two of the four cameras set up at the site, which were 500 meters apart between 22:26 and 05:06 hr. Given the distance at
which these records were obtained from the species’ known distribution, we hypothesize that human intervention likely facilitated the arrival
of this C. pacandividual to the monitored area. However, it is necessary to monitor the presence of this species and enhance monitoring in
regions where information on their mammal community is lacking.

Keywords: caviomorphs; camera trapping; dispersal; distribution range; rodents.

El objetivo de esta nota es dar a conocer el registro, mediante fototrampeo, de un ejempl&udéulus pacen la comunidad de El
Bejuco, Municipio de Lazaro Cardenas, en la costa del estado de Michoacéan, ubicada a una distancia aproximada de 500 km de los registros
mas cercanos reportados. Como parte de las labores de seguimiento vinculadas con la liberacion de una ejenifaaraselua mexicanase
colocaron cuatro camaras trampa en el predio Proyecto Maloca en la localidad de El Bejuco, Municipio de Lazaro Cardenas, durante marzo-
mayo del 2024. De manera imprevista registramos la presencia, en 9 dias distintos, de un individuo de la Espénidus pacaparentemente
juvenil. Estos registros se concentraron en dos de las cuatro camaras dispuestas en el sitio, que estaban separadas por 500 m. Los registro
se obtuvieron entre las 22:26 y 05:06 horas. Dada la distancia a la que se obtuvieron estos registros de la distribucion conocida de la especie
consideramos que lo mas probable es haya existido alguna intervencién humana que haya facilitado la llegada de este indivicluoadea
la zona bajo monitoreo. Sin embargo, se requiere darle seguimiento a la presencia de esta especie.

Palabras clave:ambito de distribucién; caviomorfos; dispersion; fototrampeo; roedores.
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En los dltimos afios se ha alcanzado un gran avance emativas Ceballoset al.2017). Sin embargo, existen algunos
generar y sistematizar la informacion que permite describir casos en los que la extension de las areas de distribucién
los patrones de distribucidn de las especies animales congeogra ca de algunas especies aumenta debido a que
un nivel de detalle nunca vistoQliver et al. 2021). Sin  se bene cian de las modi caciones generadas por el
embargo, persisten importantes vacios de informacién cambio climético, las perturbaciones generadas por la
ya que aun hay regiones donde los muestreos de la faunaactividad humana o porque son transportadas voluntaria
silvestre son escasos o nuldgéndozaet al.2029. En las o involuntariamente por los humanosPaci ci et al.2020).
décadas recientes, la extensién de las areas de distribuciéorPor ejemplo, de manera reciente se ha documento una
de las especies se ha modicado drasticamente por expansion del area de distribucién del coyoteCgnis

el impacto humano Ceballoset al. 2017 Pacici et al. latrang en el continente americano, lo cual se ha asociado
2020). La tendencia mas comun es hacia la disminucioncon la conversion de bosques a zonas de agricultura y la
debido a la destrucciéon de su habitat, la caceria o elreduccidn en la abundancia de depredadores tope como
desplazamiento por la competencia con especies no lobos, pumas y jaguaresHpdy y Kays 2018 Otro caso
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Figura 1. Registro mediante fototrampeo d€uniculus pacan la localidad de El Bejuco, Municipio de Lazaro Cardenas, Michoacan.

donde la intervencién humana ha sido mas directa es de

los perros Canis lupus familiajisque se han convertido en

Como parte de un plan para dar seguimiento a la
liberacion de un oso hormigueroTamandua mexicana

los carnivoros mas abundantes en un gran nimero de areasrescatado de un incendio forestal, se colocaron cuatro

naturales protegidas del mundodoherty et al. 201Y.

En esta nota cienti ca damos a conocer un registiel
roedor Cuniculus pacdlLinnaeus 176H a una distancia
notable de su &mbito de distribucién conocido en Mieo.
Cuniculus pacas uno de los roedores mas grandes del
mundo ya que puede alcanzar un peso corporal entre
los 6 y 12 kgRérez 1992 En México, se le conoce con el
nombre comun de tepezcuintle o tuza real. Esta espme
tiene una distribucién que va del norte-centro deéWico,
por la vertiente del Golfo, y sigue por Centroangaihasta
el sur del continente en ArgentinaEfmmons 201%. La
distribucidén deC. pacaesta vinculada con la presencia de
distintas variantes de bosque tropical, pero es eapde
utilizar una amplia gama de habitats como los maagts
y los bosques ripariosPgérez 1992 Figueroa-de-Leén
et al. 2017). Se alimenta principalmente de frutos por lo
gue puede jugar un importante papel ecolégico como
depredador y dispersor de semillagCémargo-Sanabia

y Mendoza 201% Es una presa de otras especies como

felinos Aranda y Sanchez-Cordero 1998, por otra parte,

camaras trampa en el predio Proyecto Maloca en la localidad
de El Bejuco, Municipio de Lazaro Cardenas, Michoacan. La
localidad de El Bejuco se encuentra en la region denominada
Sierra Costa, perteneciente a la provincia siogra ca
Sierra Madre del Sur. Es una regidon muy accidentada con
altitudes que van desde el nivel del mar hasta los 2600
m. El tipo de vegetacién predominante es la selva baja y
mediana caducifolia con distintos grados de perturbacion
antropogénica, principalmente por la actividad pecuaria.
El clima en El Bejuco, de acuerdo con la clasi cacién de
Kdppen modi cada porGarcia (1998)es del tipo AW (w)
que corresponde al cdlido subhimedo con lluvias en
verano Bautistaet al 2019. La temperatura promedio
anual es mayor a los 26°C y la precipitacion promedio anual
es de 1,295.3 mm, las maximas precipitaciones se registran
en el mes de agosto con cerca de 500 mm, mientras que las
minimas ocurren en los meses de febrero y abril pudiendo
ser nula Bautistaet al 2019.

Las cuatro cdmaras trampa (Suntek, modelo HC-802A)
que se utilizaron se con guraron para estar activas las 24

es pieza de caceria sumamente valorada por el saborhoras y tomar tres fotografias y un video de 10 s en cada

de su carne Gallinaet al. 2012. Esta catalogada como
“preocupacion menor” (LC) por la Unién Internacidna
de la Conservacion de la Naturalezanimons 2015y a
nivel de México no se encuentra en alguna categoda
proteccion SEMARNAT 20)9

activacion. Se colocaron en la zona donde fue liberado

el individuo deT. mexicana jadas en troncos de arboles

a alturas entre 1.60 y 2 m ya que la especie focal es
escansorial. Los sitios seleccionados presentaban pequefas
pozas de agua que se formaron de manera natural por la
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Registro de Cuniculus paca

Figura 2. Registros de presencia deuniculus pacan México del Sistema Nacional de Informacién sobre Biodiversidad (SNIB) de la Comisiéon Nacional para el Conocimiento y Uso de

la Biodiversidad (CONABIO) e iNaturalisMx y distribucién potencial para Mé&dwhez- Corderet al.202Q https://enciclovida.mx/especies/34488-cuniculus-paca).

lluvia, lo cual se aproveché estratégicamente por el posible (2012)revel6 queC. pacase distribuia ampliamente en el

acercamiento de la fauna.

El primer registré de la presencia @& pacase obtuvo el
8 de marzo y el ultimo el 20 de mayo del 2024, dentle
este periodo se registro a la especie en nueve diaintos
(Figura 1). Los registros se obtuvieron entre 1228 y 05:07
horas, en total se obtuvieron 24 registros (fotossidleos). La
ubicacién geogra ca en donde se obtuvieron estosgistros
es 18°2'3.35” latitud norte y 102°31'46.76” longitweste
(Figura 2). La revision de los registros permitiétetminar
gue se trataba de un solo individuo, aparentemerjtevenil.
Estos registros se concentraron en dos de las cuaimaras
dispuestas en el sitio, que estaban separadas 500 m

En afios recientes distintos estudios han permitido
alcanzar un mayor grado de conocimiento de la dibtrcion
de Cuniculus pacan México. Por ejemplo, Botekx al (2005)
documentaron la presencia d€. pacan el norte del estado
de Oaxaca, a 60 km al oeste del limite que se sipdenia su
distribucién. A su vezliménez-Maldonado y L6pez Gonzélez
(2011)reportaron por primera vez la presencia @ pacan
el estado de Querétaro, lo que a su vez desplaz&zele 34
km el limite de su distribucién conocid®odriguez-Ruiet al
(2012)con rmaron la presencia de la especie en los estad
de Hidalgo y Tamaulipas, lo que permitié alcanzanau
mejor de nicién de su limite de distribucion norted. Por
su parte, el estudio ddRamirez-Bravo y Hernandez-Santin
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norte de Puebla. M4as adelant®adilla-Gomezt al (2019)
registraron a la especie en un area de Oaxaca endgono
se habia reportado previamente pero que formaba par
del area de su distribucidon predicha por modelos décho
ecolégico. Dentro de este contexto el registro €& cuniculus
gue reportamos resulta insolito porque se aleja carde 500
km de los registros mas cercanos en el estado deaga,
contenidos en las bases de datos del Sistema Naaiaie
Informacion sobre Biodiversidad (SNIB) de la Cobnisi
Nacional para el Conocimiento y Uso de la Biodiidad
(CONABIO) y de iNaturalisMxhttps://enciclovida.mx/
especies/34488-cuniculus-pagdFigura 1).

Una primera posibilidad obvia es que el factor hunma
haya intervenido para que esta especie lograra bega
la localidad de El Bejuco. Existe la posibilidad gige el
animal haya escapado después de haber sido trangpdo
desde otra localidad para ser utilizado como masaab
con el n de consumirlo, ya que su carne es sumarnen
apreciada. Se preguntd a algunos de los pobladows
la localidad, incluyendo cazadores, si reconocianlaa
especie o si sabian de alguien que la hubiera temien
cautiverio. En todos los casos la respuesta fueate@, no
encontrandose evidencia de que alguien hubiera telo
al individuo en cautiverio en esta localidad, petampoco
de su presencia previa en esta zona.




La otra posibilidad, que luce mucho més remota, es
gue el individuo registrado deC. pacase haya desplazado
desde alguno de los estados que mantienen poblacam
naturales de la especie, como es el caso de Oaxaxisten
casos documentados de mamiferos herbivoros con
eventos de dispersion a distancias inusuales. Ferlo,
Moll et al.(2021)documentaron el caso de un individuo
adulto de venado cola blancaQdocoileus virginianis
gue se desplazé 300 km en el centro de los Estadadbs

Mijangos-Betanzos et al.

A la Secretaria del Medio Ambiente del Estado de
Michoacén, principalmente a su titular el Dr. Alejandro
Méndez Lépez, por su apoyo. Al Lic. Juan Francisco Becerril,
por su gestion para obtener los insumos necesarios para el
fototrampeo. A la Lic. Erandi Estrada Santibafiez y la Mtra.
Verbnica Gomez de la Rosa por la donacion de las camaras
trampas. Al Dr. Julio Medina, director del Parque Zoolégico
Benito Juarez de Morelia, Ena Mildred Buen | Zamudio de

en un lapso de 22 dias. Este desplazamiento inusual Selva Teenek Ecopark y al personal de PROFEPA-Michoacan

sucedid durante la temporada de caceria y requirié
qgue el venado cruzara un rio caudaloso siete vecasi

principalmente al MVZ Isai Cedillo Camacho, por su apoyo
durante el proceso para la liberacion del ejemplar de

como varias carreteras y autopistas. Conforme se daTamandua mexicanaA Juan Carlos Sixtos Gonzéalez por

una mayor perturbacién de los habitats naturales pta
deforestacion, caceria y los impactos del cambiondtico
la presién para dispersarse para encontrar los mesos
necesarios para la subsistencia (p.ej., alimentefugio)
es mayor Abrahms 202). El estado de Michoacan cuenta
con importantes antecedentes histéricos en términael
conocimiento de su mastofauna, sin embargo, persist

regiones como la Costa donde son aln son escasos

los estudios de fototrampeo Monterrubio et al. 2014.

Una situacidon similar sucede en el vecino estado de

Guerrero, que seria una posible ruta de dispersibm la
especie Ramirez-Pulidcet al. 1977 Ruiz-Gutiérrezet al.
2020). El contar con una cobertura geogra ca mayor y
mas actualizada de la presencia de especies dealma
silvestre—con métodos como el fototrampeo—en estas
regiones del pais seria de gran utilidad para ewlu
con mayor certeza las posibilidades de que sucedier
un evento de desplazamiento de la magnitud que se
requeriria para queC. pacdlegara de manera natural a la
localidad de El Bejuco.

Hasta no tener mas informacién disponible, la paitad
gue luce mas plausible es que la llegada del indiw
de C. pacaregistrado en la comunidad de El Bejuco haya
sido facilitada por la intervencion humana. No obste,
este registro, hace surgir re exiones interesantedBor una
parte, subraya la necesidad de contar con una radpiia
de monitoreo de la fauna silvestre, a nivel nacibngue
incluya zonas poco estudiada como la Costa de Matén
de manera que se pueda contar con informacion adimada
sobre los cambios en la distribucién y abundancie d
especies de la fauna silvestre nativa y sobre laspncia
de especies foraneasSteenweget al.2017. Por otra parte,
resulta también de gran importancia el fortalecemd
regulaciones encaminadas a controlar la extraccitagal de
fauna silvestre, comercio y tenencia no reglamengadon el
n de evitar eventos de liberacion accidental. Esportante,
hacer el esfuerzo para mantener el fototrampeo este
sitio con el n de monitorear el destino de este ganismo.
Por otra parte, seria importante, evaluar la pobitzid de
capturarlo para determinar su estado de salud y tam
muestras para realizar andlisis genéticos que péieran
trazar su poblacién de origerQgden y Linacre 2015

permitir la instalacion de las camaras trampa en su predio.
Franceli Macedo apoyo en el disefio de las guras. Los
comentarios de Avril Figueroa de Le6n y de dos revisores
anonimos enriquecieron este escrito.
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The kinkajou Potos avu$ is a nocturnal arboreal carnivore, well adapted to forest canopies through its prehensile tail and exible joints.
Its distribution and ecology along the Mexican Paci ¢ slope remain poorly understood due to its cryptic behavior. This study aims to de ne the
species’ geographic range in this region more precis®le reviewed all historical and recent records from scienti c collections, digital platforms,
and literature. Recent records were obtained through camera trap monitoring. Spatial data were analyzed using GIS to determine distribution
by ecoregion and municipality. Records were categorized as historical (before 2000), contemporary (2001-2020), and recent (2021-2024), each
included coordinates, habitat, and behavioral observations when availablee records con rm the species’ presence along northwestern
Michoacan, including new localities extending its known range into Coahuayana. Historical evidence (1889) indicates past presence in the
Balsas Basin, though no recent records exist there. Current distribution spans the Sierra Madre del Sur to coastal Michoacan. Camera traps
revealed ground activity and site delity near springs during the dry seasbhis study re nes the known distribution dPotos avuscon rming
its persistence despite recent forest loss and maintaining its Paci ¢ northern limit. New behavioral observations suggest adaptations to hot,
dry conditions, emphasizing the importance of conserving the species in its northernmost, drier range, where environmental pressures may
shape its ecological responses.

Key words: Area delity; kinkajou; Michoacan; Procyonidae; water source.

La martuchaPotos avu$ es un carnivoro nocturno y arboricola, bien adaptado al dosel forestal gracias a su cola prensil y articulaciones
exibles. Su distribucion y ecologia a lo largo de la vertiente del Paci co mexicano siguen siendo poco conocidas debido a su comportamiento
criptico. Este estudio tiene como objetivo de nir con mayor precision el rango geogra co de la especie en esta r&@gdrvisaron todos los
registros histéricos y recientes provenientes de colecciones cienti cas, plataformas digitales y literatura. Los registros recientes se obtuvieron
mediante monitoreo con camaras trampa. Los datos espaciales se analizaran mediante SIG para determinar la distribucion por ecorregion y
municipio. Los registros se categorizaron como histéricos (antes de 2000), contemporaneos (2001-2020) y recientes (2021-2024), incluyendo
coordenadas, habitat y observaciones de comportamiento cuando estuvieron disponithles.registros con rman la presencia de la especie
en el noroeste de Michoacan, incluyendo nuevas localidades que amplian su distribucion conocida hasta Coahuayana. Evidencias histéricas
(1889) indican su presencia pasada en la cuenca del Balsas, aunque no existen registros recientes alli. Su distribucién actual abarca la Sier
Madre del Sur y la costa michoacana. Camaras trampa registraron actividad terrestre y delidad al sitio cerca de manantiales durante la
temporada secaEste estudio re na la distribucién conocida deotos avus con rmando su persistencia a pesar de la reciente pérdida de
bosques y el mantenimiento de su limite norte en el Paci co. Nuevas observaciones conductuales sugieren adaptaciones a condiciones calidas
y secas, destacando la importancia de conservar la especie en su rango mas septentrional y arido, donde las presiones ambientales pueden
in uir en sus respuestas ecoldgicas.

Palabras clave:Fidelidad de area; fuente de agua; martucha; Michoacan; Procyonidae.
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The kinkajou Potos avu$, also known as “Mico de adaptations such as exible knees and ankle joiritsat
noche” in Mexico, or kinkajousord and Ho mann 1988  allow the hind limbs to rotate, enabling the kinkajou to
Emmons and Feer 1997is the most specialized arboreal descend head- rst into vegetation Ford and Ho mann
carnivore in Mexico Higueroa and Arita 2005 It uses 1988 Wainwright 2003. Although taxonomically a
its prehensile tail as an additional arm, in addition to carnivore, its herbivore diet is broad and includes fruits,
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Figure 1. Geographic context of the distribution of martuch&6¢tos avu$ in Michoacéan, Mexico. The numbering corresponds to ID locations in Table 1. Distribution HéGiéiiet

al. 2016. Bibliographic records in Guerrerblégy-Rei®t al 2020 Osorio-Rodriguezt al 2023.

owers, nectar, and leaves, from at least 119 plant species
in 50 families, and to a lesser extent, small vertebrates,
arthropods, and bird eggs Janzen 1983 Reid 1997
Wainwright 2002 Lépez-Cumatzi et al 2025. The
population ecology, actual distribution and conservation
status of the species remain poorly understood in its Paci c
range in Mexico, partly due to its strict nocturnal and
arboreal habits Monterrubio-Ricoet al 2013.

Historically, the distribution of P. avus in Mexico
extended from southern Tamaulipas to the Yucatan

2005, from elevations at sea level to 2,200 Re{d 1997

Figueroa and Arita 2005 The species is listed under special

protection status in Mexico, NOM-059-SEMARNAT-2010
(SEMARNAT 20},0 due to forest loss, and hunting
pressures, as reported in recent researtte(nandez-Flores
et al.2018 Osorio-Rodriguezt al 2023. And the species
is internationally considered as of Least Concern, but with
decreasing populationsHelgenet al, 2016.

The historic and actual distribution of kinkajou for the
state of Michoacan was relatively uncertain for the northern

Peninsula, including Eastern San Luis Potosi, and Veracruzportion of the Michoacan coast (northwestern Aquila and

For Western Mexico, the northern distributional limit was
situated in Southeast Michoacan on the Pacic slope to
Chiapas Figueroa and Arita 2005Monterrubio-Rico et
al. 2013 Osorio-Rodriguezet al 2023. The species in
Mexico inhabits a variety of forest types, including tropical
rainforests, cloud forests, tropical semi-deciduous forests,
riparian forests, secondary vegetation, and sometimes
orchards Ford and Homan 1988 Figueroa and Arita

202 THERYA NOTES Vol. 6 :201-206

Coahuayana municipalitiesMonterrubio-Ricoet al.2013.
The historic (before 2000) research e ort occurred mainly
on the remote wilderness areas of central and southern
Michoacan coast, in particular on the Lazaro Cardenas and
a report for Coalcoman fur trade, however, their presence
was assumed as localities relatively near were reported for
the neighboring Guerrero stateAvila-Najera 200§ In the
absence of wildlife monitoring programs, and the increase




Monterrubio-Rico and Charre-Medellin

Figure 2. New records of kinkajo@Potos avujin Michoacan, Mexico. IDs correspond to locality numbers in table 1. a) Feeding on a black sapofios®/fos digyna(ID 8), b)

Juvenile (ID 9), c) Drinking from a spring (ID 10), d) Drinking from a spring (ID 11).

in contemporary forest loss rates in the stateoya-Carrillo
and Mas-Causse@020), the aims of this report included to
examine updated information in the context of previous
reports Monterrubio-Rico et al. 2013. To analyze new
distributional records which implies modi cations of the
species observed range. In addition, to describe unusual
behavioral ground level activity recordings.

In order to update the species status and distribution
in Michoacdn, we analyzed all available historical
records, including those described in previous reports
(Monterrubio-Ricoet al, 2013 and combined data from
eld research including records from camera trap sampling,
these records originated from a camera trap monitoring
program designed primarily for the study of wild felids in
the coastal-mountain region of Michoacan. Cameras were
strategically placed along trails, dirt roads, and near springs
within fragments of tropical forests, which also allowed for
the incidental detection of other nocturnal and arboreal
mammals such aPotos avus We also reviewed and
included all kinkajou records available in databases and

open online databases Alvarez-Solérzano and Loépez-
Vidal 1998Nagy-Reist al 2020, or platforms GBIF: Global
Biodiversity Information Facility www.gbif.org), MANIS:
Mammal Networked Information Systenw{vw. manisnet.
org), INaturalist Mexico hftps://mexico.inaturalist.
org/), and Portal de Datos Abiertos: UNANMttg://datos
abiertos.unam.m¥, as well as scientic literatureB¢and
1961; Sanchez-Hernandez and Gavifio de la Torre 1,988
Alvarez-Sol6rzano and Lépez-Vidal 199B. avusrecords
were considered historic if they corresponded to an event
(collected specimen, photograph, documented sighting)
that occurred before year 2000, contemporary if occurred
between 2000 and 2020, and recent if corresponded to
the last ve years. To determine the spatial distribution
of Potos avusin Michoacan, all georeferenced records
(historical and contemporary) were plotted and analyzed
in a Geographic Information System (GIS). Each record was
inspected for its overlap with the corresponding ecoregion,
of type vegetation and municipality boundaries following
(Morroneet al, 2017INEGI 2021
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Table 1. Records of kinkajouPpotos avug in Michoacan, Mexico. Agr = Agriculture, PF
Forest.

= Pine Forest, MSF = Medium Subdeciduous Forest, DF = Deciduous forest, POF = Pine-Oak

ID Location Longitude Latitude Elevation Municipality Vegetation/land use Year Reference (Source)

1 Los Otates -101.835876 19.167938 909 Nuevo Urecho Agr 1889  Arroyo-Cabrales 2010
(Online database)

2 San José de la Montafia -103.135474 18.431715 794 Coalcoman PF 19@rand 1961(Literature review).

3 Tizupan -103.128397 18.218728 21 Aquila MSF 1979 Sanchez-Hernandez and Gavifio de la
Torre 1988(Literature review)

4 El Carrizalillo -102.701667 18.058333 21 Lazaro Cardenas DF 1998lvarez-Soldrzano and Lopez-Vidal 1998
(Online database)

5  San Juan de Alima -103.59855 18.58514 99 Aquila DF 2009Nasua 20250nline databases)

6  San José de Los Pinos -102.514788 18.174446 858 Arteaga POF 20Mbonterrubio-Ricoet al.2013
(Field survey)

7 El Naranjal -102.788722 18.32926 792 Arteaga POF 2011Monterrubio-Ricoet al.2013
(Field survey)

8 Cayaco -102.54165 18.1881 235 Arteaga MSF 2017 This study (Field survey)

9  ElTicuiz -103.636265 18.629961 255 Coahuayana MSF 2019 This study (Field survey)

10 Cayaco -102.532781 18.171727 307 Arteaga MSF 2024 This study (Field survey)

11 Cayaco -102.53689 18.141016 246 Arteaga MSF 2024 This study (Field survey)

A total of 11 unique coordinates records were examined
including eld research, camera trap monitoring,
observations documented in database portals, literature
review and all the compiled records published previously
(Monterrubio-Ricoet al 2013 (Table 1).

The oldest historic record corresponds to a male speci
men collected from the Balsas Basin in the Municipality of
Nuevo Urecho housed in the Natural History Museum in
London, England, collected bid.H. Smith in 1889catalog
number NHM: 19457 Arroyo-Cabrales 2010 The coordi
nates of the record constitute the most interior locality in
the state (Record No.1, Figure 1). No other kinkajou record
is available from the Balsas region.

During 2013, a comprehensive research note on Paos
avus status in Michoacan was publisheMoénterrubio-Rico
et al 2013. It included three compiled historic records (2,
and 4; Table 1) from databases and scienti c litenee Brand
1961 Sanchez-Hernandez and Gavifio de la Torre 1988
Alvarez-Solorzano _and Ldpez-Vidal 1998Contemporary
records number 6 and 7 from wildlife surveys (Tatewhich
included a specimen collected and available at theammal
collection in the Museo de Zoologia, Facultad deefias,
UNAM, with a preliminary catalog number. MZFC-10737
(Monterrubio-Ricoet al 2013, but now corresponds to the
10748 catalog number (Departamento de Biologia Euola,
Facultad de Ciencias 2025

The rst contemporary record corresponded to an indd-
ual photographed near the Aquila town on Decembef@9,
but was not uploaded to the “iNaturalist” plataforrantil July
2014https://mexico.inaturalist.org/observations/73869by a
contributor identi ed as “Nasua’lasua 202h The record co
ordinates correspond to northernmost location of éhspecies
on the coast (Record 5: Figure 1).

Four of the unpublished reports were obtained by
wildlife monitoring e orts carried out during the 2012-
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2024 period. Record number eight was obtained by placing
a camera trap in a zapote prieto tre®ipspyros digyna
to record nocturnal mammals feeding from its fruit. The
recorded activity included three kinkajous, an adult male,
and an adult female with a juvenile. The feeding behavior
was recorded in the same tree since February 12, to March
3, 2017, during 16 di erent nights (Figure 2a), in the Cayaco
locality (Table 1). All recorded feeding behavior events were
nocturnal, initiating approximately at 20:30 to 05:00 hr of
the following date, with evidence of soncoya fruininona
purpured, and cecropia tree Gecropia peltatp locally
named as “yoyote” consumed by kinkajous as fruit remains
were observed on the ground and local settlers con rmed
the kinkajou feeding observations.

The three most recent records corresponded to ground
activity, which occurred during the driest days with
high temperature during the dry season (2019 and 2024
respectively). Record number 9 (the northernmost recent
location, Figure 1.) corresponds to a young kinkajou (Figure
2b) abandoned by its mother after being surprised by
sunrise laborers. It is assumed that the kinkajous were on
their way returning from a nearby spring.

The last two records came from camera traps located
to survey faunal activity on the ground, including the use
of springs during the dry season (April and Magharre-
Medellin et al 2029 (Figures 2c and d). In record 11, the
site was monitored by a camera trap programmed in video
format during a 34 day-survey period, in which a pair of
adult kinkajous were recorded using a water spring during
19 nights (55.8% of survey e ort). The kinkajous were
hydrating from April 14 to May 16, 2024, and the activity
varied among the di erent nights and hours, the earliest
occurred at 20:32, but most commonly initiated around
22:00 hr. Permanence on the spring ranged from three
minutes to seven hours.




Although some of the records obtained in this study,
correspond to areas near previous reports con rming that
the species maintain activity in the area after the publication
of Monterrubio-Rico et al. (2013) some records also
expand the species observed distribution into Coahuayana
municipality (Table 1). In this study, we outlined with higher
certainty the kinkajou distribution northern limit in western
Mexico, both historically and currently. We hypothesized
how the kinkajou distribution in the 19th century included

Monterrubio-Rico and Charre-Medellin

species composition, as well as ground water awvailidy.

Three camera trap records illustrated area delityy the

kinkajous, at least during the camera survey periathen a
speci c fruiting tree or water source were selectetihe direct
water consumption on the ground is a considerablyusual
behavior Eord and Ho mann 1988, and the high proportion
of surveyed nights detecting their prolonged presee at the
water sources may explain the area delity observedeat
stress may explain water spring use. Temperaturés38°C

the Balsas Basin (Tierra Caliente), a large tropical dry areand above constitute stressful conditions for thepecies

of 7,003 km2 lpl and Bautista-Zufiiga 20)9as the oldest
record available corresponds to Nuevo Urecho, but no other
report has been documented from the region. However, it's
also true that research e ort and surveys in the region have
been limited due to inaccessibility of the rugged terrain
in remote areas, and insecurity. In addition, the kinkajous
nocturnal and arboreal behavior may limit their detection.

On the other hand, historically, fragments of tragail
semideciduous forests, (the kinkajou main habitatwestern
Mexico) occurred in the most humid areas of the req, and
today those areas are now covered by cattle ranchesd
agricultural areas|fil and Bautista-Zufiga 2039 However,
surprisingly kinkajous also wander into dry areass in
Barranca de Metztitlan Reserve, as a recent indisgldvas
observed on a riparian canyon in trees Bfosopis leviagata
and Salix humboldtianain a landscape with arid scrubland
(Hernandez-Florest al 201§. Therefore, isolated kinkajou
groups may likely wonder into the Zicuiran-In erdd
reserve vast forests, persisting today, as some g@mand
inaccessible canyons with riparian forests occuijaent to
Guerrero state. Future research should test suclpdtiesis
when additional e ort on the region.

This analysis enhances our understanding of the
northern distributional limit of the species along the Pacic
coast. We can now de ne this boundary with greater
precision near El Ticuiz, in the municipality of Coahuayana,
approximately 100 km northwest from the previously
recorded limit in El NaranjaMonterrubio-Ricoet al 2013.
Two potential explanations arise from all available kinkajou
data, the species historic distribution included the northern
tropical forests of the Michoacan coast, but was previously
undetected due to limited sampling research eort. A
second more speculative explanation is a distributional
expansion. It remains unclear the relative importance, use
and selection of the remaining patches of tropical semi-
deciduous forest byPotos avus However, based ofNEGI
(2021) 143,160 hectares of tropical sub-deciduous forest
are still available in Michoacén. Forests available constitute
actual potential habitats, and are large enough for the
species home range requirements estimated at eight has.
(Ford and Ho mann 1988. Targeted surveys with balanced
sampling designs should be conducted across coastal forest
fragments along the year to examine seasonal forest use.

Another research topic for the kinkajou presence tine
region is how habitat use and selection is in uendey tree

due its limited ability to dissipate heat throughwaporation.
The documented responses to heat stress in the hdmi
tropics consist in the search for cooler den sit@®ord and
Ho man 1988), making water spring suitable sites to refresh,
explaining its presence for several hours. No othreports
have evidenced such behavior on Guerrero or the Rac
(Osorio-Rodrigueet al 2023.

The degree to which kinkajous respond to periods of
atypical drought and heat is essential to understand, as the
species low metabolic rates are physiologically adapted to
stable climatic conditions. In addition, water availability in
general for wildlife in the region may experience a decline
in the future with climate change. Species populations
occurring on the ecological margins of fundamental
climatic conditions (temperature and humidity), such as
the kinkajou in Michoacan, are considered as relevant in the
species responses to climatic chang€gdvis and Dytham
2004 Hampe and Petit 2006

The presence of a viable kinkajou population in
Michoacan is important for the entire species range in
Mexico. Protected Areas in the region are urgently needed,
as forest loss rates have drastically reduced tropical forests
(Trejo and Dirzo 200Q.oya-Carrillo and Mas-Caus$¥120),
and extensive cattle ranching and extensive agriculture
cover 66% of the coastal region and 14% in the Sierra Madre
del Sur [hl and Bautista-Zuafiiga 2039

Today, no records of kinkajous have been reported for
the protected areas of the state, and the coast and Sierra
Madre del Sur still present areas that could be considered
biodiversity rich. ConservingPotos avusin Michoacan
requires urgent attention to habitat protection and
connectivity. As the species shows reliance on water sources
and speci ¢ fruiting trees, conservation strategies should
prioritize the preservation of tropical semi-evergreen
forests and the maintenance of ecological corridors that
ensure access to these critical resources. Furthermore, the
identi cation and inclusion of potential habitats within
protected areas will be essential to strengthen long-
term population viability. Collaborative e orts among
government agencies, local communities, ONGs and
researchers, will be key to safeguarding this ecologically
signi cant species.
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The National Ecological Monitoring Program (PRONAMEC) of the National System of Conservation Areas (SINAC) in Costa Rica aims 1
generate scienti ¢ information for biodiversity management in Protected Wildlife Areas. In 2023, the rst structured bat survey was conducted
in 4 protected areas of the Tempisque Conservation Area (ACT), reco@mgnerycteris keenafur the rst time in the North Paci ¢ of Costa
Rica and the southernmost record @frtibeus inopinatuBetween July and October 2023, 6 mist nets were set up in the Iguanita National
Wildlife Refuge (RNVSI), Guanacaste. The nets were placed at two sites: “Sendero Manglar” and “Quebrada Grande”, covering mangroves an
deciduous dry forests areas, accomplishing a survey e ort of 101.6 net-hdmsadult maleGardnerycteris keenawas recorded on July 14 and
an adult femaleArtibeus inopinatusn October 16, both in good health. The nding @ardnerycteris keenaektends its known distribution in
Costa Rica, while the discovery Aftibeus inopinatuseinforces its association with tropical dry foresthiese records highlight the ecological
importance of the RNVSI and reveal information gaps due to limited previous sampling e orts. The presence of these species underscores the
need to continue monitoring programs to support management decisions, especially in the face of anthropogenic threats.

Key words: Culebra Bay: dry forest; ecological integrity; ecological monitoring national program; Tempisque Conservation Area.

El Programa Nacional de Monitoreo Ecoldgico (PRONAMEC) del Sistema Nacional de Areas de Conservacion (SINAC) de Costa Rica bu:
generar informacion cienti ca para la gestion de la biodiversidad en Areas Silvestres Protegidas. En 2023, se realiz6 el primer monitoreo
estructurado de quirdpteros en 4 areas silvestres protegidas del Area de Conservacion Tempisque (ACT), registrandose por primera vez
Gardnerycteris keenaen el Paci co Norte de Costa Rica y logrando el registro mas austral de la distribucion conocitdilseus inopinatus
Entre julio y octubre de 2023, se instalaron seis redes de niebla en el Refugio Nacional de Vida Silvestre Iguanita (RNVSI), Guanacaste. Las rec
se colocaron en dos sitios: “Sendero Manglar” y “Quebrada Grande”, abarcando areas adyacentes a un manglar domirRliaqudrora
mangley areas de bosque seco caducifolio secundario. El esfuerzo de muestreo consistio de 101.6. horas/red. Se registr6 un macho adulto de
Gardnerycteris keenaei 14 de julio y una hembra adulta dertibeus inopinatugl 16 de octubre, ambos en buen estado de salud. El hallazgo
de Gardnerycteris keenaamplia su distribucion conocida en Costa Rica, mientras que ehdibeus inopinatusefuerza su asociacion con
bosques secos tropicale&stos registros destacan la importancia ecoldgica del RNVSI y evidencian vacios de informacion debido a limitados
esfuerzos de muestreo previos. La presencia de estas especies subraya la necesidad de continuar con programas de monitoreo para apoyalt
decisiones de manejo, especialmente frente a amenazas antropogénicas.

Palabras clave:Area de Conservacion Tempisque; Bahia Culebra; bosque seco; integridad ecoldgica; Programa Nacional de Monitoreo
Ecoldgico.
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The National Ecological Monitoring Program (PRONANIE in uence. Under this program, during 2023, the rsstruc

of the National System of Conservation Areas (SINALC tured monitoring of chiropterans was conducted ino@r

Costa Rica was established as a national strategd16  wildlife protected areas within the Tempisque Conrsation

(SINAC 2021 Its objective is to generate and disseminate Area (ACT; northwestern Costa Rica).

scienti ¢ information on the state of biodiversitgonserva Gardnerycteris keenaig a phyllostomid bat belonging
tion in the country, serving as a decision-makingpl for the  to the Phyllostominae subfamily. Globally, its dibution

management of protected wildlife areas and theireas of  ranges from southern Mexico to eastern Brazil amatthern



Gardnerycteris keenaniand Artibeus inopinatus in Costa Rica

Figure 1. Historical records dBardnerycteris keenaim Costa Rica and location of the Iguanita National Wildlife Refuge.

Peru and Bolivia. In Costa Rica, it was previodslysi ed as
Mimon crenulatumHurtado and Pacheco 201#urtado and
D’Elia 2018Mora and Ruedas 2023with records limited to
the Caribbean and southern Paci ¢ lowlandR¢driguez and
Montero 2001 LaVal and Rodriguez 200Reid and Gomez
2022 GBIF 2023MNCR 202p (Figure 1). It is a gleaning
insectivore that includes beetles, ies, moths, arizards in
its diet LaVal and Rodriguez 2002 ike other species in the
subfamily, G. keenanis sensitive to deforestation and other
ecosystem disturbances, showing higher abundances i
mature forestsedellinet al 2000Medellin and Viguez 2034
Artibeus inopinatusis a frugivorous phyllostomid
bat belonging to the subfamily Stenodermatinae. Its
known distribution includes only dry forest regions of

The Iguanita National Wildlife Refuge (RNVSI) is a
protected wildlife area within the ACT, Costa Rida.
is located in the province of Guanacaste, within fBa
Culebra (Figure 1), having an area of 118.3 8HI{T 202h
of which 44,6 ha correspond to mangrove forest. TRBIVSI
is situated in a lowland region with at to undulanhg
topography ranging from 40 to 600 m, where vegetah
is mostly deciduous, with small patches of evergreer
gallery forests, as well as wooded savannas limited
edaphic conditions Zamora 2008.

Climatically, the region presents a drought pattern,
with ve dry months (SINAC 2022 Rainfall decreases
from December to March, with peak precipitation periods
occurring between May—June and August—October. The

the Paci ¢ in Honduras, El Salvador, and Nicaragua and it average annual rainfall ranges from 1,000 to 2,200 mm.

is hypothetically considered for GuatemalaMebster and

Between July and October 2023, six nylon mist nets

Knox 1983Artaviaet al 2023. In Costa Rica, there are only (Avinet® Inc.), measuring 12 x 2.6 m with a 36 mm mesh
two records of the species, both in the Santa Rosa National size, were set up for capturing bats at two sites known

Park (North Paci c)Artaviaet al 2023. Data on its natural
history and conservation status are scarcé/dbster and
Knox 1983Reid and Medina 2016 however, in Honduras

as “Sendero Manglar” (10° 37" 46.24" N; 85° 37’ 43.97" W)
and “Quebrada Grande” (10° 37’ 56.99” N; 85° 37’ 22.25"
W) within the RNVSI, between 17:30 and 22:00 hr. The

it is considered an endangered species due to its restricted rst site is a trail crossing a mangrove area dominated

range and habitat lossHortillo et al 2019.
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Figure 2. Gardnerycteris keenacaptured at the Iguanita National Wildlife Refuge, Costa Rica. a) Frontal view of individual in mist net, b) close-up of lateral view.

area BNIT 202bdominated by Prosopis juli oraSterculia
apetala Enterolobium cyclocarpumGuazuma ulmifolia
and Canavalia maritima The second site is located in a
secondary forest, dominated by species such@sulmifolia
Handroanthus ochraceusLonchocarpus sp., Spondias
mombin, Bombacopsis quinatavachellia collinsiiBursera
simarouba Cordia alliodoraand Gliricidia sepiumwithin 50

m of a riverbed that feeds a mangrove ar€aNIT 202h

Captured individuals were examined to record their
forearm length using a digital caliper (Steren, 0.2mm
precision), age (through the inspection of metacarpal
epiphyseal fusion), and sex and reproductive condition by
external examination of genitals and mammary glands.
Species identi cation followed the eld key ofYork et al
(2019)andMora and Espinal (2021)

On July 14, an adult mal&. keenaniFigure 2), with
scrotal testes and a forearm length of 52 mm, was recorded.
The individual appeared healthy and was released after
examination. On October 16, an adult non-reproductive
femaleA. inopinatugFigure 3), with a forearm length of 48

southernmost record MNCR 202 While the record
made in the RNVSI was in a predominantly deciduous
forest, within one of the driest regions of the country, the
historic southernmost record is from the humid Central
Paci c lowland region (~400 m), which is a oristic ecotone
where elements of the deciduous vegetation of the Paci c
Northwest converge with vegetation from the more humid
Pacic Southwest Zamora 2008 Noteworthy, most of
the northern records of the species in Costa Rit4NCR
2025 are from the Caribbean plains, an area that exhibits
practically no dry season during the year.

Another issue worth analyzing, is the fact that the
captured G. keenanishowed scrotal testes. As stablish
by Krutzch (2000) the reproductive readiness of male
bats is generally in synchrony with that of females.
Also, as established byHeideman (200Q) opportunistic
reproduction may be rare in bats, because the relatively
long gestation periods make it unlikely that a female could
complete a full reproductive cycle (from follicle production
to weaning) before good conditions have passed. Instead,

mm, was recorded. The bat also appeared healthy and was most seasonally reproducing bate gmany Phyllostomids)

released after examination.
The record ofG. keenanextends the species’ known
range in Costa Rica by approximately 230 km, from its

probably react to cues that predict oncoming periods when
environmental conditions permit successful reproduction.
In accordance with the above, we suggest that the captured
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Ecological Integrity Monitoring Plans for the Protected
Wild Areas of the Tempisque Conservation Area,” carried
out by the Foundation for the Development of the National
University (FUNDAUNA), funded by the Second U.S.—Costa
Rica Debt-for-Nature Swap and administered by the Costa
Rica Forever Association. The principal investigator had the
corresponding research permits in accordance with the
relevant national legislation, as stated in resolution ACT-
OR-DR-091-2023. Thanks are extended to Geographer A.
Loria-Chaves for reviewing the cartographic material.
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