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Editorial

Decidi organizar estos comentarios sobre la edicién del nimero
25 de la revista porque los articulos incluidos son de una diversidad
faunistica muy particular. Quizas mi reservada intencion sea el de
medio prologar o prolongar con algunos detalles el ensayo invitado,
un fascinante escrito que transcurre en una linea situacional e
histérica de la lucha por sostener y mantener el legado propio de las
Ciencias Naturales (frecuentemente desdefiado y constantemente
condenado en cada intento en nuestra regidén zuliana), moviéndose
incluso mas alla de lo puramente regional y planteando de hecho una
vision totalizadora de grandes repercusiones globales. Anartia vuelve
con este numero a su raiz nominal y desarrolla una publicacion, con
un hallazgo novedoso en Lepidopterologia (estudio de las maripo-
sas). Nuevas especies para la ciencia son descritas para el grupo de
los satiridos (Nymphalidae). Muchos investigadores en otras areas
de las ciencias desestiman el estudio de este grupo de insectos, pero
(/pudieran estos vistosos animales estar alertandonos de eventos importantes
en este planeta? Recientemente a finales del afio pasado la ciudad de
Maracaibo fue invadida por miles, quizas millones de mariposas,
estos alados artropodos atravesaron la ciudad durante semanas, una
fenomenologia observada con frecuencia durante mi nifiez (pero no
tan numerosa) y que ayudaria a desarrollar en mi una nomenclatura
natural y coloquial de estos insectos (la chocolatera, la relojera, el
mediecito, el mamey, entre otros). Presenciaba y acechaba de
manera anual, con resonador de papel en una mano y rama de limén
en la otra, a estas inquietantes mariposas, de rapido vuelo, a veces
caotico, pero siempre entretenido. De pronto un buen dia todo
disminuyo, o se detuvo totalmente, no sé exactamente qué paso, pero
recuerdo que estos eventos nunca fueron tan masivos como lo
ocurrido durante el mes de septiembre del afio 2014.

Se encuentra también en este nimero una contribucién al cono-
cimiento reproductivo de las tortugas marinas en el estado Falcon, su



Barros
8 ANARTIA, 25 (2013): 7- 9

extensa zona de costa con playas de uso turistico, pocas veces habia
sido sometido a un exhaustivo seguimiento para determinar la posi-
bilidad de anidacién de estos grandes reptiles amenazados y mucho
mas para esta region. Se publica igualmente un analisis de pesquerias
de una raya (pez cartilaginoso) en las costas del archipiélago Los
Frailes, situado al oeste de Margarita y frente a las costas de "Playa el
Agua". Tradicionalmente este pez ha sido aprovechado desde el occi-
dente al oriente del pais, principalmente para realizar suculentos pla-
tos como el mojito o el pastel de chucho. Las rayas son desmenuza-
dasy transformadas casi en una pasta que luego es comercializada en
muchos mercados. Hoy en dia la disminucion de las poblaciones de
estos elasmobranquios ha provocado que la preparacion tienda a su-
primir las rayas y sean entonces reemplazadas por otros peces mas
frecuentes, como las distintas especies de bagres (Siluriformes). El
grupo de los cetaceos también tiene su aparicién en este numero de la
revista, es en este grupo de animales donde se incluyen ciertamente
todos los delfines y toninas (mamiferos acuaticos) tanto marinos
como de agua dulce. Se presenta una resefia sobre la ocurrencia de un
género (Delphinus) de estos inteligentes y habiles nadadores para las
costas del pais.

Un trabajo resalta en este numero por su importancia y segura-
mente se convertira en un clasico de referencia obligatoria para todos
los especialistas en el estudio carcinoldgico o seguidores entusiastas
del mundo biolégico de los cangrejos, se trata de la aparicién y des-
cripcion de seis nuevas especies de la Familia Pseudothelphusidae,
provenientes de una zona biogeografica con gran interés evolutivo,
muchas veces tratadas como islas de un tiempo remoto, en este caso
particular nos referimos a la region del Pantepui al sur de Venezuela,
un lugar paradisiaco de grandes moles rocosas (tepuyes) cubiertas de
exuberante vegetacion, ellos albergan un gran endemismo en diversi-
dad biologica.

Finalmente esta aparicion de Anartia cierra con una corta nota
taxondmica, cuidadosamente acabada sobre la primera mencién
para el pais de un insecto acuatico del género Latineosus (familia Cae-
nidae) y deja en evidencia el largo camino ain por recorrer y conocer
de nuestra entomofauna, en este particular para organismos ubica-
dos dentro del orden de los efemeropteros, su nombre ya indica su
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corta vida, inicamente pocos dias (son efimeros), lo que dificulta su
estudio y encuentro.

Un largo y sostenido esfuerzo se ha hecho para avanzar sin re-
cursos financieros, pero con mistica académica desde el nimero 24 al
25 de Anartia. Nos presentamos ante la comunidad mundial como un
organo difusor del saber cientifico en ciencias naturales, amparado
por una institucion museistica que resguarda el patrimonio histérico
bioldgico de la region, pero a la vez extrafiamente poco valorado por
las autoridades universitarias que nos acogen y dan el espacio para
nuestro desarrollo aunque con inmensas carencias.

Agradezco inmensamente a todos los miembros del equipo
editorial, revisores nacionales e internacionales asi como también a
los investigadores que colaboraron con sus valiosos trabajos y
tuvieron la paciencia necesaria para ver finalizada y publicada cada
una de sus obras.

Tito Barros
Editor
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Anartia y 1a tradicion naturalista

Cuando en 1988 aparece el primer numero de la revista Anartia,
la Facultad Experimental de Ciencias tenia detras ya una interesante
ejecutoria académica. Diria que su primer egresado significé una lar-
ga espera, tratandose de una novedosa carrera esto era comprensible,
todo hubo que fundarlo y constituirlo, desde el plantel de profesores
ad hochasta los laboratorios. De los cuatro primeros egresados, tres lo
fueron de la licenciatura de biologia, esto ya daba el rumbo de la in-
tensa actividad que en esa area tendria la joven Facultad, pronto
aquellollegd a ser una rutina y un flujo normal en la actividad docen-
te de actos de grado y presentacion de trabajos de graduacion.

En tiempos de especializaciones y sectorizacién del conoci-
miento, la revista nace con vocacién ecuménica, desde la biologia, la
zoologia se convierte en un area predilecta, ecologia y diversidad bio-
logica son como el gran escenario donde otras subdisciplinas encuen-
tran su espacio natural. Sus fundadores son gente de laboratorio y sa-
lones de clases, pero estan dominados por el gusto de la experiencia
de campo, y no podia ser de otra manera en una regioén donde casi
todo esta por hacerse en materia de clasificacion y valoracion de es-
pecies, estudio del entorno. Aunque ese primer nimero esta dedica-
do enteramente a la descripcion de dos especies de peces de agua dul-
ce del género Brycon, pronto los intereses académicos e intelectuales
se ven desbordados: herpetologia, lepidopterologia, teriologia, orni-
tologia, suministran el real tono de la distintiva investigacién de
aquellos afios, la diversidad. José Mosco, el autor de la monografia
de este primer nimero —y primer editor de la revista—constituyo6 en
esos afios un eficiente equipo, siempre nutrido de tesistas, gente ani-
mosa que dio un signo distintivo a la investigacion de campo en toda
la Universidad del Zulia. A los objetos convencionales de la biologia
se suman trabajos propios de una vision mas amplia del conocimien-
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to de lo natural, de los equilibrios microscopicos de la ecologia, se
afiaden puntuales informes de historia natural y paleontologia.

Estudios de especies apenas nombradas, y otras desconocidas,
enriquecen el haber de la regién como gran nicho ecoldgico y am-
plian el conocimiento de la geografia zuliana desde los dias de Pittier
y Jahn. Diria que el Departamento llegd a mantener una linea espe-
cializada enla zona del Guasare y Perija, hoy convertida en inminen-
te area de desastre, en la biblioteca reposan aquellos estudios, en su
mayoria tesis de grado, como recordatorio de cuanto fue arrasado
por el desarrollo de la explotacion carbonifera, por ejemplo. El basi-
lisco perseguido por Harold Molero y el batido Cafio Carichuano, de
Orlando Ferrer, resultaban emblemas de cuanto era preciso conocer
y resguardar. Como un episodio admonitorio debe verse ese de la
orca (Orcinus orca) varada frente a la isla de San Carlos, a comienzos
de 1979. El animal fue transportado hasta la Universidad del Zulia
por un grupo de estudiantes del Departamento de Biologia. Muchos
de los que se graduaron en los siguientes afios aparecen afanados y
entusiastas en la diligencia de eviscerar, clasificar y limpiar los hue-
sos del cetaceo. Aquello debid ser una tarea titanica si se piensa en los
minimos recursos de que disponian, al parecer tampoco hubo mayor
apoyo de las autoridades, juzgaban aquello solo como un pasatiem-
po de muchachos aventureros. Desde los dias del pingiiino, en 1955,
no se veia en Maracaibo una novedad de esa naturaleza.

En un nimero de 1993, y en lo que seria una segunda época,
aparecio el informe de aquel suceso, toda la documentacién, datos
volumétricos, caracterizacion, métodos de trabajo, aparecen consig-
nados en unas breves paginas debidamente ilustradas con seis image-
nes. Si del pingliino solo queda la autopsia firmada por el doctor
Adolfo Pons, de la orca, y mas de veinte afios después, tenemos todo
un capitulo forense de historia natural. El avistamiento de ballenas
jorobadas en el Caribe venezolano por el pintor Lopez Méndez y He-
mingway (1938) es como la protohistoria de este cetaceo que avanza
como tragado por el lago. En esa misma tradicion seguiran otros in-
formes como los firmados por el profesor Tito Barros y sus colabora-
dores, sobre otras especies mal conocidas, manatiesy osos hormigue-
ros. Sibien son capitulos funebres, en el futuro ese conocimiento de-
biera servir para su conservacion, o para cuando haya otras conside-
raciones de los ciudadanos y las instituciones sobre la herencia biolo-
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gica. Pero el alcance de una generacion de bidlogos, apasionados por
suobjeto, llega a conocer en estos dias logros en la preservacion de es-
pecies. El programa de rescate, incubacion de huevos, y liberaciéon
del caiman de la costa (Crocodylus acutus) en los rios de Perija, dirigido
por el profesor Barros, es la consecuencia natural del quehacer acadé-
mico del Departamento de Biologia; asimismo, el estudio y segui-
miento al oso hormiguero (Myrmecophaga tridactyla) en la carretera
Zulia-Falcon, esperemos que concluya cortando las amenazas de su
extincion.

En su espaciada pero constante actividad la revista ha difundi-
do trabajos pioneros y es ventana para investigadores de otras institu-
ciones del pais, sus paginas albergan la monografia de la polémica
antropoldgica del mono de Francois de Loys, larga obsesion de uno
de sus editores, Angel Viloria, posiciones criticas sobre la explota-
cién del carbon en la region y su impacto devastador en el habitat de
las especies; un trabajo pionero sobre la presencia de un gran reptil
marino f6sil, Platypterygius huene (John Moody), en la Formacion
Apon de la Serrania de Perijd; un catalogo con nuevos registros de
aves para el estado Trujillo (Rosanna Calchi y Nayibe Pérez); una
serpiente nueva para la ciencia, Atractus turikensis (Tito Barros) y tam-
bién un trabajo en un area novedosa y que ha ido consolidando su
prestigio como la panbiogeografia (“Panbiogeografia 1981-2001: de-
sarrollo de una sintesis tierra/vida”), del profesor John R. Grehan,
de la Universidad de Pennsylvania. Puede decirse que un calificado
catalogo enriquece el indice de la revista, reportes, informes, comuni-
caciones, monografias, tienen el alcance de lo sustentado y contrasta-
do, una vision ideoldgica de la disciplina no es disposicion menor, se
le da cabida a todo cuanto pruebe un sistema de relaciones y enaltez-
ca unas maneras, sin dogmas ni vanas pretensiones de purismo, sus
editores (apenas tres en mas de 25 afios) han sabido vincular la serie-
dad académica y el buen gusto.

Lejanos antecedentes de Anartia, y entre la actividad académica
y la divulgacion, se me ocurren la gestion de dos solitarios: Agustin
Pérez Pifiango y Adolfo Pons. El segundo pertenece al selecto grupo
de médicos venezolanos obsedidos por el medio natural y entregados
asu estudio y preservacion, pionero del sanitarismo en Venezuela, se
dedica al estudio de las enfermedades tropicales. Desde la Facultad
de Medicina de LUZ, y casi por su propia cuenta, establece la Esta-
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cion Biologica de Kasmera, en el piedemonte de la Sierra de Perija,
estaba concebida para realizar investigaciones en torno a las comuni-
dades indigenas, su relacion con el medio ambiente y el potencial de
la diversidad bioldgica. De corta vida, la escasa o nula comprension
de nuestros médicos de asociar hombre y naturaleza, la llevo a una
prematura decadencia por falta de investigadores entusiastas y exce-
so de médicos sedentarios.

Mismo destino tuvo la otra estacion, de menor ambicidn, esta-
blecida en Zipayare, zona de la carretera Zulia-Lara, adecuada para
el estudio de una incidencia endémica en la zona, la leishmaniasis, o
gusano de monte. En su convencimiento de que es preciso conocer el
medio natural, el doctor Pons insiste y logra instalar una especie de
atalaya de observacion en un islote dentro dela llamada laguna de las
Peonias, desde alli se interesa por una pequefla serpiente acudtica de
poca toxicidad, conocida como “guata”, que da nombre al cafio.
Hace poco el profesor Tito Barros localizo él lugar de esta antigua es-
tacion e hizo una fotografia de los cimientos. La coleccion de ser-
pientes y pajaros de Pons llegd a ser una de las mas completas. Re-
cientemente, en una conversacion con su hijo Lionel, nos refiri6 la
pasion de su padre por la ornitologia y como se echaba al monte cual-
quier fin de semana para hacer observaciones y recolecciones en zo-
nas remotas. Ambas colecciones zoologicas o estan amenazadas o
han ido despareciendo en la inclemencia del desdén y la ausencia de
resguardo por parte de quienes las recibieron como donacion.

Hasta hoy nos llega la revista Kasmera, 6rgano de las activida-
des de investigacion de la Estacion que se reflejaban en las tareas de la
Facultad de Medicina, su primer namero circuldé a mediados de
1962. Una monografia completa fue dedicada a los indigenas Bari en
esos primeros numeros, otro distintivo trabajo es el de los zo6logos
canadienses Raymond McNeil y Paul Pirlot, sobre mamiferos y aves
de Perija. Vista desde este antecedente Anartia resulta como una hija
mas entregada a unas ciencias naturales donde resuena la novedad
de un evolucionismo no darwiniano, en ella las disciplinas se fecun-
dan entre si'y confirma que la medicina es antropologia, digamos, tal
y como se afirma en Kasmera. El conjunto de estos esfuerzos dan la
nota del horizonte de los estudios de historia natural en la region,
siempre que ha habido ocasion los grupos pensantes y los héroes civi-
les han estado a la altura y en la hora de su responsabilidad.
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La creacion del Instituto de Ciencia Naturales de Maracaibo es
quizas el momento mas remoto de esta clase de desarrollo en el esta-
do Zulia. Obra de un auténtico solitario, Pérez Piflango (1913-1989)
quien hasta el presente sigue siendo un personaje misterioso y su per-
manencia en la ciudad aunque relevante, tiende a desvanecerse, in-
cluso desde una gestion como la suya, la de un ilustrado. Olvidado
por los memoradores y su cronica, para las recientes generaciones
puede resultar un desconocido. Amplio conocedor del mundo de los
animales, autodidacta, musico y naturalista de instinto, fue el primer
y unico director del Instituto de Ciencias Naturales de Maracaibo.
Este abre sus puertas en febrero de 1944 y estaba organizado en Mu-
seo de Ciencias Naturales, Jardin Zooldgico, Division de Taxider-
mia, Division de Herborizacién y Catedra de Ciencias Naturales, re-
uniendo asi, la escuela de taxidermia, el Jardin Zooldgico de Mara-
caibo y la catedra de zoologia, creaciones de un aflo antes. Realizo
una inmensa campafia de tipo ambiental, de investigacién y organi-
zacion de colecciones de animales vivos y embalsamados (aves, ma-
miferos, insectos, aracnidos y miriapodos). El Diccionario General del
Zulia nos recuerda que el profesor Pérez Piflango “también dio vida
al Parque dela Tradicidn, el cual ya existia desde 1936 y que fue la ex-
presion genuina de nuestro folklore, con gran proyeccidon nacional.
Como antecedente es necesario citar el Museo de Ciencias Naturales
fundado por Agustin Pérez Pifiango en 1935, en una casa al final de
la avenida Bella Vista, donde expuso sus colecciones de animales re-
unidas durante afios”.

La sede de aquel Instituto fue reclamada por los gremios obre-
rosy alli se construy6 mas tarde la sede de Fetrazulia, las colecciones
de taxidermia y algunos animales fueron dados en custodia al perso-
nal del recién creado Parque Zoologico del Sur, todo desaparecio y
de los ejemplares de taxidermia no se tuvo mas noticia. La variedad
de especies del inicial zoologico de los Haticos era notable (entre
otros un ejemplar de oso frontino), y los conocimientos de taxider-
mia de su director garantizaron que ningun ejemplar se perdiera para
la documentacion y exhibicion. La labor docente y de difusion de ese
instituto es un aporte a la vida urbana hecho por un hombre que no
pedia se le diera recursos ni se envanecia de su generosidad. De algu-
na manera cuanto hizo el profesor Ramoén Acosta desde el Laborato-
rio de Taxidermia, adscrito a la Facultad de Humanidades, debe ver-
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se como la continuacion de aquella actividad de claro profesionalis-
mo. La desaparicion de aquellas instituciones debe ser tenida como
un crimen ejecutado a la vista impasible de las fuerzas vivas de una
comunidad indolente, el reclamo se hizo oir pero la opinidén publica
no estaba en condiciones de encauzarlo (Sandner Montilla, Fernan-
do. «La muerte del Museo de Ciencias de Maracaibo». E/ Nacional.
Caracas: 25-2-1980. S.a. «Corre riesgo de desaparecer el Instituto de
Ciencias Naturales». El Nacional. Caracas: 1-12-1965. S.a. «El pasa-
do 24 de julio el Instituto de Ciencias Naturales cumpli6 28 afios de
su fundacién». Panorama. Maracaibo: 28-7-1972. S.a. «Robaron ani-
males disecados». Critica. Maracaibo: 14-11-1972. S.a. «Robaron va-
rias piezas de taxidermia del Instituto de Ciencias Naturales». Pano-
rama. Maracaibo: 14-11-1972.)

Hoy la revista resiste acorralada y prevalece debido al tesén de
quienes la amparan desde la institucidn centenaria, pero sobre todo
desde sus afectos por el legado de nuestro naturalismo. El profesor
Tito Barros junto a Gilson Rivas, investigador formado en el Museo
de Historia Natural de la Fundacién La Salle, ejecutan todo el traba-
jo de recepcion de manuscritos, investigacion, correspondencia, bus-
queda de fondos, administracion y edicion como una sola tarea, tini-
ca manera de garantizar el resultado final y también de combatir la
dispersion y la burocracia. En el hoy vetusto edificio ejecutado por
Chataing para el aeropuerto de Grano de Oro, y ubicada al fondo de
un penumbroso pasillo, funciona la revista, en un espacio minimo
cuyas ventanas dan como a un solaz: la floresta bien dispuesta de la
antigua pista. De cuando en cuando vemos iguanas arafiar los vidrios
o algun zanquilargo se queda pegado a las secas enredaderas miran-
do hacia adentro, quizés presintiendo que lo que alli ocurre no le es
indiferente. Pero a la entrada de la instalacion hay sin duda una ale-
goria, recordatorio o conciliacion, un mural de inspiracién tropical
ocupa toda la capula del hall, degradado por la indolencia mas que
por el trafago de las palomas, la pieza de Rafael Rosales es como la
obertura de la revista Anartia: paujies copete de piedra, vistosas gua-
camayas, lianas y ceibas gigantes, anuncian que un mundo puertas
adentro sigue vivo en la emocion de ciencia y sensibilidad.

Miguel Angel Campos
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Resumen

El Parque Nacional Morrocoy, ubicado en el Estado Falcon,
contempla dos Zonas de Proteccion Integral (ZPI) en su Plan de Or-
denamiento y Reglamento de Uso, en las que se habia reportado la
anidacion de tortugas marinas: Varadero-Mayorquina y Cayo Borra-
cho, aparte de la Zona de Recreacion de Cayo Sal. El crecimiento de
las actividades turisticas ha generado conflictos entre las autoridades
del &rea protegida y los pobladores de Chichiriviche presionando por
el acceso alas ZPI. El objetivo del trabajo consistié en evaluar la acti-
vidad reproductiva de tortugas marinas en el sector noroccidental del
parque nacional. Entre abril y septiembre de 2008, se efectuaron 36
recorridos diurnos en las localidades de Varadero, Mayorquina,
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Cayo Borracho y Cayo Sal, distribuidos en 9 recorridos por locali-
dad, a intervalos de 15 a 20 dias. Se caracterizaron las salidas con
nido y sin nido y en los nidos, los intentos de saqueo y la emergencia
de neonatos. Se demostré que Varadero-Mayorquina y Cayo Borra-
cho siguen siendo areas activas de desove, observandose 84 eventos
reproductivos, totalizando 75 salidas con nido y 9 sin nido. Se verifi-
c6 laanidacion de las tortugas carey y cardon que habian sido previa-
mente reportadas y ademas se confirmé a la tortuga verde como es-
pecie anidadora por primera vez. La tortuga verde se detectd en el
51,19% (n=42) de los eventos, seguida por la tortuga carey con el
41,48% (n=34) y la tortuga cardon tuvo el 2,38% (n=2). En 6% (n=5)
de las salidas con nido no se identifico a la especie. Se observaron fac-
tores que afectan la actividad reproductiva como el desarrollo de acti-
vidades turisticas, la pesqueria artesanal, el saqueo de nidadas y la
captura de adultos, lo cual ratifica la necesidad de que se mantenga la
zonificacion establecida en el Plan de Ordenamiento y Reglamento
de Uso del Parque Nacional Morrocoy del afio 1995. Adicionalmen-
te se formulan recomendaciones de investigacién y conservacion
para las tortugas marinas en el drea protegida.

Palabras clave: Parque Nacional Morrocoy, zonificacién, areas de
anidacion, tortugas marinas, Venezuela.

Sea Turtle Nesting at the Northwest Sector
of the Morrocoy National Park, Falcon
State, Venezuela

Abstract

The Master Plan and Use Regulations of the Morrocoy Na-
tional Park (Falcon State, Venezuela), includes two Integral Protec-
tion Zones (IPZ) and a Recreation Zone, where sea turtle nesting has
been reported: Varadero, Mayorquina, Cayo Borracho and Cayo Sal,
respectively. The boom of the local tourism industry has generated
conflicts between the protected area authorities and local people of
Chichiriviche town, which were pushing for access to the IPZ areas.
The aim of this study was to evaluate the reproductive activity of sea
turtles in these nesting areas, all located at NW of the National Park.
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Between April and September 2008, 36 diurnal surveys were made in
Varadero, Mayorquina, Cayo Borracho and Cayo Sal (9 surveys by
each locality), at intervals of 15-20 days. Sea turtle tracks with/with-
out nests were characterized as well as nest poaching and hatchling
emergence. We found that Varadero, Mayorquina and Cayo Borra-
cho are frequently used by turtles for nesting. In this study 84 repro-
ductive events, totaling 75 sea turtle body pits and 9 crawls. The re-
ported nesting of the hawksbill turtle and the leatherback turtle was
verified and, the green turtle nesting was confirmed by first time at
Cayo Sal. Green turtles were accounted in 42 (51,19%) of the repro-
ductive events, followed by the hawksbill turtle (n= 34, 41,48%) and,
the leatherback turtle (n= 2, 2,38%). Five nests or body pits (6%)
could not be identified (6%). Factors affecting sea turtle nesting in-
clude tourism activities, artisanal fishing, the poaching of nests and
capture of adults. In our view the zoning established in the Master
Plan and Use Regulations of the Morrocoy National Park in 1995
should be upheld. Additionally, we make some recommendations for
future research and conservation of sea turtles in the protected area.

Keywords: Morrocoy National Park, zoning, nesting areas, sea
turtles, Venezuela.

INTRODUCCION

El Parque Nacional Morrocoy (PNM) esta ubicado en la costa
noroccidental de Venezuela (10°47°12°°-10°59°20"" N; 68°09°41""'-
68°22°36"°0), en el estado Falcon (Fig. 1) y se decretd en 1974, con
una superficie total de 32.090 hectareas (Republica de Venezuela
1974, 1975, INPARQUES y MPPA 2007).

La informacidn sobre la utilizacion de las playas del PNM por
las diferentes especies de tortugas marinas que estan incluidas como
parte de los recursos biologicos relevantes (Reptblica de Venezuela
1995), no esta actualizada y la disponible proviene de pocas observa-
ciones (Guaday Vernet 1988, Solé 1992, Cuenca 1995, Guaday Ver-
net 1995, Solé y Narciso 1995). Al respecto se ha observado la anida-
cion de la tortuga carey (Eretmochelys imbricata) y la tortuga cardon
(Dermochelys coriacea) en Varadero, Cayo Borracho, Cayo Sal y Pla-
yuela (Solé 1992, Cuenca 1995, Solé y Narciso 1995, Guada et al.
1998, Guada y Solé 2000).
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Varadero y Mayorquina fueron designadas como Zona de Pro-
teccion Integral Estacional (ZPIE) entre mayo y octubre (incluidos
ambos), periodo que incluye el desove, la incubacidn y la eclosion de
los huevos de las tortugas marinas. Cayo Borracho y la franja de arre-
cife que lo bordea, se designaron como Zona de Proteccion Integral
(ZPI) durante todo el afio (Republica de Venezuela 1995). En las ZPI
(v por ende en las ZPIE) solo esta permitido el desarrollo de activida-
des de guarderia ambiental, investigacion cientifica y de monitoreo
ambiental y las instalaciones livianas de caracter estacional que sean
necesarias como apoyo a las actividades antes mencionadas. Cayo
Sal esta designada como Zona de Recreacion en el PORU, pero sus
areas marinas con presencia de praderas de la hierba de tortuga ( 7ha-
lassia testudinum), estan zonificadas como Zona Primitiva Marina
(Republica de Venezuela 1995).

Por su ubicacion geografica y el enorme valor escénico y recrea-
tivo de sus playas, en la ultima década el Parque Nacional Morrocoy
se ha convertido en uno de los polos de mayor atraccidn turistica a es-
cala regional y nacional (INPARQUES 2003). Sin embargo, el creci-
miento insuficientemente regulado de las actividades turisticas ha ge-
nerado conflictos entre las autoridades del Parque Nacional y los po-
bladores de la comunidad de Chichiriviche (aledafia al area protegi-
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da), quienes desarrollan actividades turisticas en las ZPI para satisfa-
cer la creciente demanda de areas de recreacion, aparte de activida-
des ilicitas contra la flora y fauna del lugar. Con respecto a la anida-
cion de tortugas marinas en el parque, dos factores que generan con-
flictos son el desconocimiento del uso de estas areas para la anida-
cion de las tortugas marinas por parte de los turistas y los residentes
(incluyendo pescadores y lancheros) y la falta de un programa de se-
guimiento y de proteccion de dichas especies (Pedro Ledn, exCoordi-
nador del Parque Nacional, com. pers.).

El objetivo del presente trabajo consistié en evaluar la anida-
cion de tortugas marinas reportadas hasta la fecha en el sector noroc-
cidental del PNM (Fig. 1B). Esta informacion sera util para estable-
cer las bases de un plan de monitoreo a mediano y largo plazo, que
permita evaluar mejor los conflictos de uso y proponer soluciones
técnicas mas apropiadas en pro de la conservacion de estos reptiles
considerados en peligro de extincidén por la legislacion venezolana
(Republica de Venezuela 1996).

MATERIALES Y METODOS

Las localidades de Varadero, Mayorquina, Cayo Borracho y
Cayo Sal estan ubicadas en la regién noroccidental del Parque Nacio-
nal Morrocoy (Fig. 1B). Varadero (3,16 km de longitud) y Mayorqui-
na (0,989 km de longitud) son playas continentales contiguas, separa-
das entre si por un saliente de roca. Cayo Borracho, es una isla de 4,5
has de superficie (0,939 km de longitud en su seccion arenosa), ubica-
da aproximadamente a 5 km de Chichiriviche y es el punto mas al
norte del parque nacional (Barrios y Ramirez 2011). Cayo Sal es una
isla de 63 ha de superficie, que encierra un laguna salina que varia es-
tacionalmente entre 0,33 y 0,37 km?* (Weiss 1979).

Entre los meses de abril y septiembre de 2008, se efectuaron 36
recorridos diurnos en las localidades de Varadero, Mayorquina,
Cayo Borracho y Cayo Sal, distribuidos en 9 recorridos por localidad
aintervalos de 15-20 dias. En cada una delas playas se contabilizaron
los rastros dejados por las hembras, como son los nidos y las huellas
de salida y/o retorno al mar. Igualmente, con el ntimero total de ni-
dos y la longitud de las playas, se estimo6 la densidad de nidos por lo-
calidad (nidos/km). Se considerd como nido a la excavacion superfi-
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cial con intento de anidar, independientemente a la ocurrencia del
desove (Gerrodette y Taylor 2000, Schroeder y Murphy 2000, Cha-
con et al. 2008).

Una vez hallados los rastros, se document6 cada evento repro-
ductivo, tomando en cuenta el tipo de salida: con nido o sin nido. En
cada nido se registro si habia evidencia de desove (emergencia de
neonatos o saqueo de la nidada). Se identifico la especie con base en
las descripciones de Pritchard y Mortimer (2000), utilizando como
indicadores el ancho de la huella, el patrén de la huella (simétrica o
asimétrica) y la forma de construccion y profundidad del nido (pro-
fundo vs somero). El ancho de las huellas se midi6 con una cinta mé-
trica flexible, de acuerdo al patrén de la misma. Los nidos en los que
no se pudo precisar la especie fueron igualmente contabilizados y re-
gistrados como salidas con nido sin identificar.

RESULTADOS Y DISCUSION

Eltrabajo realizado durante el afio 2008 es el primer estudio con
una base periddica en la mayor parte de una temporada de anidacion
de tortugas marinas en el Parque Nacional Morrocoy. La investiga-
cién evidencio que las Zonas de Proteccion Integral de Varadero-Ma-
yorquina y Cayo Borracho y la Zona de Recreacion de Cayo Sal, si-
guen siendo areas de desove de tortugas marinas, con respecto a ob-
servaciones que datan de casi una década (Solé 1992, Cuenca 1995,
Solé y Narciso 1995, Guada et al. 1998, Guada y Solé 2000).

Se observé un total de 84 eventos reproductivos de las dos espe-
cies previamente reportadas en el PNM, la tortuga cardén y la tortu-
ga carey y ademas se confirmo la anidacion de la tortuga verde (Che-
lonia mydas), totalizando 75 salidas con nido y 9 salidas sin nido para
las tres especies. Las observaciones pueden subestimar el total de los
eventos reproductivos que ocurren en estas localidades, debido al
lapso de tiempo transcurrido entre los recorridos y también a la ac-
cion de factores que afectan la permanencia de los rastros, como la
lluvia, las mareas, la presencia de grandes cantidades de desechos so-
lidos y la realizacion de actividades no permitidas en las ZPI.
Adicionalmente debe considerarse que esas especies pueden anidar
entre Septiembre y Mayo, pero el estudio de campo no incluyé ese
lapso.
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La especie con mayor representacion en las playas fue la tortuga
verde, con el 51,19% (n=43) de los eventos, seguida por la tortuga ca-
rey con el 41,48% (n=34) y finalmente, la tortuga cardon, con el
2,38% (n=2). En 6% (n=>5) de las salidas con nido, no se pudo identi-
ficar a la especie de tortuga (Fig. 2).
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Figura 2. Porcentaje de salidas, con nido y sin nido de las diferentes especies

de tortugas marinas, en el sector noroccidental del Parque Nacional Morro-
coy durante la temporada de anidacion 2008.

La gran mayoria (84%, n=70) de los eventos de actividad repro-
ductiva se observo en la ZPIE que comprende las localidades de Va-
radero y Mayorquina, con 62 salidas con nido y 8 salidas sin nido. En
diez de los nidos se observo emergencia de neonatos (Fig. 3): nueve
en Varadero correspondientes a la tortuga verde (n=8) y uno a la tor-
tuga carey (n=1) y también en un nido de tortuga carey en Mayorqui-
na. En una ensenada de la parte norte de la Zona de Recreacion de
Cayo Sal, de unos 0,5 km de longitud de playa arenosa, se observo un
nido de tortuga verde, confirmando por primera vez la anidacion de
esta especie en el Parque Nacional.

Debido al facil acceso, Varadero es una de las localidades con
mayor atractivo turistico de la regién noroccidental del Parque Na-
cional Morrocoy. El grueso de la actividad recreativa se concentra en
el sector noroeste, entre Punta Varadero y Punta Faustino, una ense-
nada somera y de poco oleaje. A pesar de la condicién de Varadero
como ZPIE, el uso turistico en este sector fue evidente durante todo
el periodo de estudio, lo cual podria haber incidido en que los eventos
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Figura 3. Cria de tortuga verde (Chelonia hydas) hallada en la playa de Vara-
dero, Zona de Proteccion Integral del Parque Nacional Morrocoy
(07/06/2008). Foto: Maria Fernanda Gonzalez-Rivero.

reproductivos solo se observaran en el sector sureste de la playa (2,04
km), entre Punta Faustino y los Pefiones (Fig. 1B), donde la densidad
de nidos fue de 20 nidos/km. Por otra parte, en este mismo sector fue
evidente la presencia de numerosas estructuras de ocupacion tempo-
ral, de construccion rudimentaria, utilizadas por pescadores locales.
Cerca de dichas estructuras, en diversas ocasiones, se encontraron
restos 0seos de tortuga verde. Adicionalmente, se observaron 6 nidos
con sefiales de intento de saqueo.

En Mayorquina, la densidad de anidacién se estimo en 22 ni-
dos/km de playa. En adicion al cardcter estacional de la ZPI para
esta localidad, durante 2008 se encontraba vigente una prohibicion
emitida por la Coordinacion del Parque Nacional Morrocoy, la cual
restringia el uso turistico del area durante todo el afio (Pedro Leon,
com. pers.), gracias a lo cual se observo la presencia continua de un
guardaparque en este sitio, donde no se observo evidencia alguna de
saqueo de nidadas. En uno de los recorridos se observo una hembra
de tortuga verde atascada entre las raices de un mangle rojo (R#i-
zophoramangle), la cual al ser liberada, pudo regresar al mar (Fig. 4).

En Cayo Borracho los eventos reproductivos se observaron en
el sector noreste del cayo, correspondiente con la seccion de sustrato
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arenoso (de 0,939 km de longitud), registrandose 12 salidas con nido,
siendo la mayor parte de la tortuga carey 11,9% (n=10) y el resto de
tortuga verde 2,38% (n=2) (Fig. 5); una unica salida sin nido corres-
pondio a la tortuga carey. En esta localidad la densidad fue de 13 ni-

S, i N
Figura 4. Tortuga verde viva (Chelonia mydas) después de liberarse de atasca-
miento en manglar, en Mayorquina, Zona de Proteccion Integral del Parque
Nacional Morrocoy (07/06/2008). Foto: Maria Fernanda Gonzalez-Rivero.

Figura 5. Salida con nido de tortuga verde (Chelonia mydas) en Cayo Borra-
cho, Zona de Proteccion Integral del Parque Nacional Morrocoy
(29/07/2008). Foto: Maria Fernanda Gonzalez-Rivero.
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dos/km de playa y se observé un intenso uso humano, como transito
peatonal, fogatas, abundantes desechos y en particular, saqueo de ni-
dadas. La remota ubicacion geografica de esta ZPI hace que la guar-
deria ambiental sea escasa. Ademas fue observado que diez de las tre-
ce asociaciones de lancheros de Chichiriviche ofrecieron ilicitamen-
te viajes turisticos a esta localidad (Fig. 6), a pesar de las restricciones
del PORU. Finalmente, al norte de Cayo Sal se observo un nico
nido de tortuga verde.

Figura 6. Anuncio de una asociacion de lancheros de Chichiriviche, en la
cual se observo la oferta de traslados a Cayo Borracho (05/06/2008). Foto:
Maria Fernanda Gonzalez-Rivero.

La informacién obtenida en el presente estudio permite ratifi-
car que las Zonas de Proteccion Integral establecidas en el PORU
para proteger la anidacion de tortugas marinas siguen siendo usadas
por estos, lo cual reitera su importancia para el cumplimiento de la
mision del Parque Nacional Morrocoy. Adicionalmente, la periodi-
cidad de los recorridos proporcion6 informacion de linea base para
posteriores investigaciones. A medida que se obtengan mas detalles
del uso de estas areas de anidacion se podran establecer mejores es-
trategias de conservacidn para minimizar el impacto generado por el
desarrollo costero y las actividades turisticas sobre las poblaciones de
tortugas marinas en el Parque Nacional Morrocoy.
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La densidad de anidacién observada en las localidades del
PNM se considera baja si se compara con algunas playas donde se ha
realizado una cobertura mas completa de la temporada de anida-
cion, como playa Parguito (Isla de Margarita) en 2001, donde se ob-
servo una densidad de 50 nidos/km de la tortuga cardon (Hernandez
et al. 2005) y en Cipara y Querepare (Peninsula de Paria) en 2006,
donde se observaron 108 nidos/km y 81 nidos/km, respectivamente,
también de la tortuga cardon (Ronddn et a/. 2010). Sin embargo, las
cifras registradas en el PNM son relevantes para las tortugas marinas
debido a la escasa informacion que se tiene sobre ellas en el area pro-
tegida. Se esperan mejores estimaciones a medida que se hagan estu-
dios con mejor cobertura temporal y espacial.

RECOMENDACIONES

Considerando la informacion presentada por este estudio y
ante la presion comunitaria para abrir las ZPI al turismo, se reco-
mienda ratificar las Zonas de Proteccion Integral ya establecidas
dentro del Plan de Ordenamiento y Reglamento de Uso del Parque
Nacional Morrocoy para garantizar la proteccidon de las tortugas ma-
rinas.

Esindispensable implementar actividades de vigilancia mas efi-
caces y sobre todo, orientar los recursos disponibles (aunque son es-
casos) hacia las areas prioritarias del parque nacional donde hay ani-
dacidn estacional de estas especies en peligro de extincion en riesgo
por actividades ilicitas dirigidas hacia ellas o hacia otras especies ma-
rinas.

Partiendo de un criterio precautorio, se considera que la zonifi-
cacion de caracter estacional de las localidades de Varadero y Mayor-
quina debe ampliarse, para incorporar el inicio de la temporada de
desove dela tortuga cardon y el final de la temporada reproductiva de
la tortuga carey, es decir, la restriccion de acceso debe cubrir el perio-
do Febrero-Noviembre (ambos inclusive).

Aunque en el estudio los recorridos se hicieron una vez cada 15
dias, la importancia de estas especies en el parque nacional amerita
que el monitoreo de las localidades se efecttie, al menos una vez a la
semana entre febrero y noviembre (ambos inclusive). Ademas se de-
ben incorporar otras playas donde se ha documentado la anidacién
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de las tortugas marinas, como es el caso de Playuela. La capacitacion
de los funcionarios para realizar y/o apoyar estas labores es indispen-
sable.

Es necesario que INPARQUES realice programas de sensibili-
zacion y de educacion ambiental, segin lo establecido en el PORU,
enfocados en explicaciones claras acerca de como las Zonas de Pro-
teccion Integral son indispensables para la conservacion de las tortu-
gas marinas dentro del Parque Nacional. La incidencia de los progra-
mas se debe extender a la mayor cantidad posible de comunidades
costeras aledafias al area protegida y hacia los numerosos turistas na-
cionales y foraneos que la visitan. Por otra parte, INPARQUES y las
autoridades ambientales, deben dar a conocer la legislacion que pro-
tege a las tortugas marinas dentro y fuera del Parque Nacional. En
particular, INPARQUES debe impedir que los concesionarios de los
servicios de transporte acuatico ofrezcan traslados a las ZPI.

Finalmente, es importante sensibilizar a los pescadores, sobre el
impacto del uso de las artes de pesca para las poblaciones de tortugas
marinas y de las maniobras utilizadas para la manipulacién y libera-
cion de tortugas enredadas en redes o engarzadas en anzuelos.
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Abstract

The common dolphin (genus Delphinus) is regularly found in re-
gions with upwelling-modified waters. The “Venezuelan stock” of
the common dolphin is documented to occur in north-eastern Vene-
zuelan waters, particularly in the “Eastern Upwelling” eco-region.
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Records of Delphinus for other eco-regions of Venezuela are extremely
sparse. Information was compiled from three independent cetacean
studies conducted during 2009-2011 in the states of Aragua (Central
Coast eco-region), Miranda (Unare-Piritu eco-region) and Zulia
(Gulf of Venezuela eco-region), respectively. Fourteen records of
Delphinus were compiled for this study: 10 sightings (71,5%) off the
coast of Aragua State; two (14,3%) off Miranda State; as well as one
sighting (7,1%) and one stranding (7,1%) in the Gulf of Venezuela.
Records in the states of Miranda and Zulia were related to
upwelling-modified waters. We found no evidence of upwelling in
waters off Aragua State (71,5% of the records).

Keywords: Common dolphin, Delphinus, distribution, Caribbean
Sea, Venezuela, coastal upwelling.

Presencia de delfin comun de rostro largo
(Delphinus spp.) al norte y oeste de la costa
continental de Venezuela

Resumen

El delfin comun (género Delphinus) es frecuentemente encon-
trado en zonas de surgencias. El “Stock Venezolano” del género Del-
phinus esta ampliamente documentado para las aguas del nor-oriente
de Venezuela, particularmente en la eco-region “Surgencia Orien-
tal”. Registros de esta especie en otras regiones venezolanas son ex-
tremadamente escasos. En el presente trabajo se recolectd informa-
cion proveniente de tres diferentes proyectos de campo efectuados en
los estados Aragua (Eco-region Costa Central), Miranda (Eco-re-
gioén Unare-Piritu) y Zulia (Eco-region Golfo de Venezuela). Se do-
cumentaron 14 registros de Delphinus: 10 en Aragua (71,5%), dos en
Miranda (14,3%), asi como un avistamiento (7,1%) y un varamiento
(7,1%) en Zulia. Los registros en Miranda y Zulia estuvieron relacio-
nados con zonas de surgencia; sin embargo en el presente estudio no
encontramos evidencias de surgencia en la costa de Aragua, donde
ocurrio6 el 71,5% de los avistamientos.

Palabras clave: Delfin comun, Delphinus, distribucion, Mar Caribe
Sur, surgencia costera.
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INTRODUCTION

The common dolphin (genus Delphinus) is known to occur in
three general areas in the western Atlantic: 1) off the east coast of
Canada and the United States (Western North Atlantic stock); 2) off
north-central Venezuela (Venezuelan stock); and 3) southwestern
Atlantic (SWA) (Jefferson et al. 2009, Tavares et al. 2010). For the
SWA, Tavares et al. (2010) identified two stocks off southern Brazil
(Para and Rio de Janeiro states) and one in Argentina (Patagonia re-
gion).

As a genus, Delphinus appear to prefer upwelling-modified wa-
ters in tropical-temperate areas (Jefferson et al. 2009). Along the
Venezuelan coast, common dolphin distribution seems to mirror the
west—east gradient of coastal upwelling, with major concentrations
along the “Eastern Upwelling” eco-region in the north-eastern coast,
specifically off Araya and Paria Peninsula (Oviedo et al. 2010). The
Eastern Upwelling eco-region is defined by an extended shelf (over
100 km north) and high level of primary productivity due to seasonal
coastal upwelling (Lorenzoni 2000, Miloslavich and Klein 2008)
(Figure 1). Rueda-Roa and Muller-Karger (2013, Fig. 3) identified 13
upwelling foci distributed all along the Venezuelan coast.

The Venezuelan stock has previously been identified as belong-
ing to the long-beaked common dolphin, Delphinus capensis
(Bermudez-Villapol and Boher-Bentti 2003, Ramirez-Carroz and
Gonzalez-Fernandez 2004, Bolafios-Jiménez et al. 2006) on the basis
of external features as described by Heyning and Perrin (1994). More
recently, Esteves and Oviedo (2007) reviewed the taxonomy of com-
mon dolphins in Venezuela on the basis of morphometric features.
These authors found some morphological differences of Venezuelan
specimens as compared to other regions of the world and proposed
that common dolphins of the Venezuelan stock could be a dwarf
morphotype. On the basis of taxonomic uncertainty, Esteves and
Oviedo (2007) cautiously treated these populations as a single taxon,
Delphinus spp.

Up to now, the only confirmed records of common dolphins in
areas outside the Eastern Upwelling and Cariaco Trench eco-regions
were based in a single stranding in the Gulf of Venezuela (Ramirez-
Carroz and Gonzalez-Fernandez 2004) and two sightings off Aragua
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State (Cobarrubia and Bolafios-Jiménez 2008). Recent records on
the species occurrence in nearby waters of the southern Caribbean:
off Aruba (Luksenburg 2013), off the Colombian Guajira (Palacios
et al. 2012) and Venezuelan waters off southwestern Grenada (Smul-
tea et al. 2004, 2013) offer evidence of the presence of common dol-
phin associated with upwelling modified waters at regional scale.

The distribution, movements and abundance of highly mobile
marine species are best studied at large scales but most of the research
effort focuses on small areas (Cheney et al. 2013). Development of
collaborative efforts among research teams working in adjacent areas
and integration of multiple data sources are being actively used to
better build up a more real picture of the contemporary ranging pat-
terns and abundances of several potential populations of dolphins
inhabiting these areas (Cheney ef al. 2013). In this paper, we inte-
grated data sources from three independent studies to present evi-
dences of the presence of free-ranging common dolphins in central-
western Venezuela which confirm the occurrence of the species in re-
gions others than the Eastern Upwelling and Cariaco Trench eco-
region.

METHODS

Information was gathered as part of three field projects con-
ducted separately by independent teams in the States of Aragua
(Central Coast eco-region), Miranda (Unare-Piritu) and Zulia (Gulf
of Venezuela), respectively (see Fig. 1).

Description of eco-regions

Miloslavich and Klein (2008) described 13 Venezuelan marine
eco-regions: 1) Orinoco delta and Atlantic Front, 2) Eastern Upwel-
ling, 3) Unare-Piritu, 4) Central coast, 5) Golfo Triste, 6) Tocuyo,
7) Paraguana, 8) Golfete de Coro, 9) Maracaibo Estuary, 10) Gulf of
Venezuela, 11) Insular, 12) Oceanic eco-regions and 13) Cariaco
Trench. For the interest of this study, we considered five eco-regions
(see Fig. 1):

Eastern Upwelling. From the east of Peninsula de Paria to Mo-
chima Bay. Characterized by shallow continental shelf with coarse
sandy bottoms and rocky shores. High primary and secondary pro-
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Figure 1. Relative location of the eco-regions mentioned in this study: Gulf
of Venezuela, Central Coast, Unare-Piritu, Cariaco Trench and Eastern
Upwelling.

duction due to seasonal upwelling fronts. This eco-region the islands
of Margarita, Coche, Cubagua, Los Frailes, Los Hermanos and Los
Testigos (Miloslavich and Klein 2008). This eco-region includes the
following upwelling foci: Don Pedro, Las Galdonas, Cartupano,
Manzanillo, Macanao, El Guamache, Golfo de Cariaco and Mo-
chima (Roa-Rueda and Muller-Karger 2013).

Cariaco Trench. It is a depression in the continental shelf, located
in front of Barcelona and the Bay of Mochima, states of Anzoategui
and Sucre. This eco-region is anoxic below 250m and is character-
ized by the existence of chemosynthetic ecosystems. It is a unique
system in the world by permanent anoxic characteristics and high
surface productivity due to the intense seasonal upwelling (Milo-
slavich and Klein 2008).

Central Venezuela. As part of the “Central Venezuela” eco-
region, the coast of the State of Aragua is characterized by narrow
continental margin, rocky shores, coarse sandy beaches and high wa-
ter transparency (Miloslavich and Klein, 2008). This eco-region does
not include an upwelling focus (Rueda-Roa and Muller-Karger
2013).
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Unare-Piritu. Shallow coastal lagoons and sandy beaches, high
sediment loads from the Unare and Tuy rivers. It is characterized by
high secondary production, mostly of crustaceans and bivalves. Up-
welling in Cabo Codera is considered unusual in that it can be present
when there are no other upwelling fronts (Miloslavich and Klein
2008). This eco-region includes the Unare and Cabo Codera upwel-
ling foci (Rueda-Roa and Muller-Karger 2013).

Gulf of Venezuela. Characterized by a wide continental shelf
and shallow bottom (50 m). High primary and secondary production
of shrimp due to large upwelling fronts. Bottom communities domi-
nated by detritivorous organisms (Miloslavich and Klein 2008). This
eco-region includes the Punta Cardon and Puerto Cumarebo upwel-
ling foci (Rueda-Roa and Muller-Karger 2013).

Field effort

The surveys off the coastal regions of Aragua and Miranda
States were designed to obtain baseline information utilizing encoun-
ter information and photo-identification data of coastal dolphin popu-
lations. However, it is important to consider the following aspects:
1) The surveys for Aragua State are a continuation of the effort re-
ported by Bolafos-Jiménez et al. (2007, 2012); and 2) surveys off Mi-
randa State were intended to document oceanic cetaceans in the tran-
sition area between the coastal environment off Miranda State
(Unare-Piritu eco-region) and the western portion of the Cariaco
Trench eco-region. Surveys in the State of Aragua were conducted
from January 22-March 3, May 2-July 1, July 23-August 4, and August
25-September 12, 2009 and from August 19 through September 4™,
2011 (Bolafos-Jiménez et al. 2012, Castro-Pérez 2009, Sifontes 2013).
Surveys in the State of Miranda were conducted between January-July
2011. Based on the latter, surveys differed in routes and frequency;
however standard sighting information as well as standard photo-ID
data were equally collected and applied in both locations.

Dolphins were identified according to descriptions in Jefferson
et al. (1994) and Heyning and Perrin (1994). For each sighting, the
dolphins were determined to be the common dolphin on the basis of
the long snout and the crisscross color pattern that are diagnostic of
the genus (Jefferson et al. 1994, Heyning and Perrin 1994). The
number of dolphins around the boat was estimated every 5-10 min
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and the maximum number was recorded at the end of the encounter.
Photographs of the dolphins were taken with SLR cameras (Nikon
D60 and Canon Rebel Xti EOS400, equipped with 18-55 mm and
70-200 mm lenses). According to standard procedures for photo-ID
projects, we attempted to photograph the dorsal fin of every dolphin
in each sighting (Bolafios-Jiménez et al. 2012). The encounter ended
when all of the dolphins had been photographed or the dolphins left
the area. The bottom depth at the sighting location was derived from
the map of the southern Caribbean from BlueChart Americas 2008
using Mapsource™ (Garmin) software.

For the stranding in the State of Zulia, one of us (MFP) had the
opportunity to photograph skeletal remains found on a beach in Cai-
mare Chico, Guajira Peninsula (Fig. 4). Craniological features and
tooth counts were used for species identification. The skull could not
be collected.

We generated monthly maps of satellite-measured chloro-
phyll-a by NASA’s MODIS/Aqua sensor for our study area, ob-
tained through NOAA Coastwatch, West Coast Node (http:// www.
coastwatch.noaa.gov/). We used these maps to determine the inten-
sity and extent of upwelling plumes along the coast of central and
western Venezuela during the survey periods.

RESULTS

We recorded 10 sightings (71,4%) off Aragua State, two sight-
ings (14,4%) off Miranda State and one sighting (7,1%) and one
stranding (7,1/%) in the State of Zulia. All of the sightings were re-
corded in waters over the continental shelf (Table 1, Fig. 2). Depth
ranged between 12-160 m (average 74 = 48 m, see Table 1).

Nine out of 10 sightings recorded off Aragua between July-
November 2009 were of a small group that ranged from 2-6 individu-
als. Because of the presence of one identifiable dolphins -particularly
a presumed mother with her calf- we believe that most of the sight-
ings recorded in Aragua during July-September 2009 were of the
same group (Bolafios-Jiménez, pers. obs., Sifontes, pers. obs., Ar-
mando Diaz, pers. comm., see Fig. 3A). No good quality pictures are
available for photo-identification purposes and no attempt has been
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Figure 2. Sighting (brown triangles) and stranding (red square) records of
Delphinus spp. in central-western Venezuela, 2009-2011. This map was pro-
duced by using Maptools, available at www.seaturtle.org/maptool).

Figure 3. Long-beaked common dolphins (Delphinus spp.) in the states of
Aragua (A and B) and Miranda (C), central Venezuela. Photo credits: Leo-
nardo Sifontes (A), Jaime Bolafios-Jiménez (B) and Lenin Oviedo (C).
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made to start a catalog aimed to target this species in Aragua State,
because of scarcity of encounters.

The specimen collected in Caimare Chico, Guajira Peninsula,
State of Zulia, corresponded to the body condition Code 5 (skeletal
remains) according to the classification of Geraci and Lounsbury
(2005). On the basis of the high tooth count (over 45 per series) and
the presence of deep palatal grooves (see Fig. 4) this specimen was
confirmed to be a common dolphin, genus Delphinus. This determi-
nation was confirmed by specialists (see Acknowledgements).
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Figure 4. Skull of a common dolphin stranded in Caimare Chico, State of
Zulia, found on 26 March 2006. Photo: Maria Fernanda Puerto.

DISCUSSION

The common dolphin is regularly found in upwelling-modified
waters (Jefferson et al. 2009, Oviedo et al. 2010). In Venezuela, this
species has rarely been seen outside the Eastern Upwelling eco-
region (see Cobarrubia and Bolafios-Jiménez 2008) but, recently,
a sighting has been confirmed in Venezuelan waters southwestern
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from Grenada (Smultea er al. 2004, 2013). We found that sightings of
common dolphins in the State of Aragua presented in this paper were
not related to upwelling-modified waters, but satellite imagery re-
vealed a high level of pigments, probably because of both chlorophyll
and colored dissolved organic matter (CDOM) (Klein, pers. comm.
2013). The discontinuity of records presented here might be an arti-
fact of the few sightings included in the study; nevertheless, it pro-
vides grounds to speculate on the possibility of: 1) a more continuous
presence of Delphinus throughout the Venezuelan coast and 2) ex-
ploratory movements of dolphins from one upwelling focus to an-
other. Because of the opportunistic nature of the records and the
small number of sightings we cannot rule out or confirm any of the
alternatives.

The presence of Delphinus in the State of Miranda (Unare-
Piritu eco-region) was expected, because the area is adjacent to the
Eastern Upwelling eco-region and there exists a previously published
sighting around Cabo Codera (see Jefferson ez al. 2009). Our results
are in agreement with Cobarrubia and Bolafios-Jiménez (2008), who
concluded that —based on the paucity of sightings—the common dol-
phin was not a regular inhabitant in the State of Aragua. As for the
nine sightings recorded in Aragua between July-November 2009.
Bolafios-Jiménez et al. (2012) speculated that they could be related to
the effects of Cabo Codera upwelling. Nevertheless, our review of
chlorophyll images did not reveal the occurrence of an upwelling
plume during the time of sightings.

Until recently, the occurrence of Delphinus in the Gulf of Vene-
zuela was based on the finding of skeletal remains in year 2002
(Ramirez-Carroz and Gonzalez-Fernandez 2004). Our addition of
one stranding and one sighting in that region (see Table 1, Fig. 2) con-
firms the occurrence of free-ranging Delphinus in waters of the Gulf
of Venezuela. Recently, some sightings have been recorded to the
east of the Gulf of Venezuela in Aruban waters (Luksenburg 2013,
Smultea et al. 2004, 2013) and to the west, off the Colombian side of
the Guajira Peninsula (Palacios et al. 2012). Palacios et al. (2012) ten-
tatively proposed the existence of a “Guajiran stock” that would be
separated from the “Venezuelan stock” by outflow of warm water
from the Lake of Maracaibo and the Gulf of Venezuela (Palacios et
al. 2012; Fig. 1). According to authors, this stock would inhabit the
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waters surrounding both the Colombian and Venezuelan sides of the
Guajira Peninsula. Palacios ef al. (2012) also acknowledged that a
more or less continuous distribution of common dolphins from
northeastern Venezuela to northern Colombia is a possibility that
cannot be ruled out until further survey work is conducted. Contin-
ued research efforts in the southern Caribbean will further help eluci-
date the occurrence of Delphinus as well as its association with envi-
ronmental parameters.
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Resumen

Se analizo la pesqueria artesanal de Aetobatus narinari en el Ar-
chipiélago de Los Frailes, region nororiental de Venezuela. Las em-
barcaciones involucradas en la pesqueria fueron del tipo pefiero (6-8
m de longitud), con motores fuera de borda (entre 40 y 75 hp). El arte
de pesca empleado fue la red de ahorque (43,2 cm distancia entre nu-
dos). Aetobatus narinari represento el 84,5% de las capturas; con valo-
res mensuales de la CPUE que oscilaron entre 1,5y 5,1 ind/op; y de
rendimiento de pesca (RP) que variaron entre 53,5y 220,0 kg/op. Se
observo una proporcion de sexos dominada significativamente por
las hembras capturadas (78,6%; x*; p < 0,05). Los intervalos de talla
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fueron 76-220 cm AD y 107-241 cm AD para hembras y machos res-
pectivamente. La comparacion estadistica de la composicidn de ta-
llas entre sexos fue significativa (Kruskal-Wallis; p < 0,05). Las tallas
de madurez sexual estimadas fueron 166,2 cm AD para las hembras,
y 151.9 cm AD para los machos. Los resultados muestran que esta
pesqueria selecciona una proporcion elevada de individuos inmadu-
ros, que es mas evidente en los machos (80%) con respecto a las hem-
bras (57%). Esta captura excesiva de juveniles puede tener implica-
ciones negativas para la recuperacioén de la poblacién, al interferir
con el proceso de reclutamiento.

Palabras clave: Biologia, elasmobranquios, pesqueria, madurez se-
xual, rayas.

Characterization of the Commercial
Fishery of the Spotted Eagle Ray, Aerobatus
narinari (Elasmobranchii: Myliobatidae)
from Los Frailes Archipelago,
Northeastern Venezuela

Abstract

We analyzed the artisanal fishery of the spotted eagle ray, Aeto-
batus narinari, from Los Frailes Archipelago, northeastern region of
Venezuela. The fishing boats used in this fishery are constructed of
wood, with 6-8 m in length, two outboard motors between 40 and 75
hp. The fishing method was gillnets (43.2 cm of stretch mesh). 4.
narinari represented 84.5% of the total catch with monthly CPUE
values oscillating between 1.5 and 5.1 ind/op; and RP values be-
tween 53.5 and 220.0 kg/op. The catches were significantly com-
posed by female individuals (78.6%; ”; p < 0.05). Females measured
between 76 and 220 cm DW, and males between 107 and 241 cm DW.
Significant difference in length composition was found between
sexes (Kruskal-Wallis; p < 0.05). Estimates for the length at maturity
were 166.2 cm DW in females, and 151.9 cm DW in males. Results
showed that the fishing activities selected a large number of juveniles
that is more evident in males (80%) than in females (57%). The cap-
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ture of higher proportions of immature individuals has a negative
implication for the recovery of the population and interferes with re-
cruitment process.

Keywords: Biology, elasmobranch, fishery, sexual maturity, rays.

INTRODUCCION

El chucho pintado (Aetobatus narinari) pertenece al grupo de los
peces batoideos (rayas, mantas, chuchos, sierras, guitarras y torpe-
dos) y taxonomicamente se ubica en la subclase Elasmobranchii, or-
den Myliobatiformes y familia Myliobatidae. Esta especie se encuen-
tra en las franjas tropical y subtropical de todos los mares y océanos
(Compagnoy Last 1999, Stevens 2006). En el Océano Atlantico cen-
tro-occidental, A. narinari se distribuye desde Carolina del Norte
(EEUU) hasta el sudeste de Brasil, abarcando el Golfo de México y el
Mar Caribe (McEachran y de Carvalho 2002). Si bien esta especie
esta comunmente asociada a los ecosistemas coralinos adyacentes a
la costa, es capaz de realizar largos desplazamientos, por lo que pue-
de encontrarse también en mar abierto (Compagno y Last 1999).

Aetobatus narinari es capturada a través de la pesca artesanal en
varias regiones del Mar Caribe, como es el caso de las Antillas Mayo-
res, Bahamas, Bermuda y costa norte de Colombia y Venezuela
(McEachran y de Carvalho 2002, Caldas ez al. 2008). En la region no-
roriental de Venezuela, esta especie es una de las que presenta mayor
valor comercial y su carne es utilizada en la preparacion de un ali-
mento tradicional conocido con el nombre de “pastel de chucho”
(Cordovés 2009). A pesar de la importancia comercial de 4. narinari,
existe una incertidumbre con relacioén a los volimenes de captura y
niveles de abundancia de esta especie. Este desconocimiento es con-
secuencia, en parte, de la falta de atencion hacia este recurso por par-
te de los entes encargados de la administracion pesquera, en la mayo-
ria de las naciones que lo aprovechan, asi como también de la caren-
cia de apoyo y financiamiento para desarrollar programas de investi-
gacion dirigidos a esta especie.

Por otra parte, la dificultad que implica la recoleccion de infor-
macion de produccidn derivada de las pesquerias artesanales ha con-
tribuido al desconocimiento que existe respecto al estado de los re-
cursos pesqueros en general. En Venezuela, la produccion pesquera
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nacional del rubro de los elasmobranquios se incremento sostenida-
mente, durante el periodo 1990-2008, desde niveles aproximados de
5.000 t hasta alcanzar volimenes cercanos a las 20.000 t en el altimo
afio de la serie de tiempo. A su vez, la contribucion del grupo de las
rayas a estos desembarques anuales oscilo entre el 14y 58% (Tavares
y Lopez 2010). Segun las estadisticas pesqueras oficiales, los desem-
barques de 4. narinari correspondientes a la regién nororiental de Ve-
nezuela, fluctuaron alrededor de las 200 t durante los afios 2007-2010
(Fuente: Instituto Socialista de la Pesca y Acuicultura, INSOPES-
CA).

Los peces elasmobranquios, desde el punto de vista ecologico,
son un componente esencial de los ecosistemas marinos debido a que
al ser depredadores tienen la funcion de controlar el tamafio de las
poblaciones de sus presasy la diversidad de especies (Cortes 1999). A
nivel mundial, el colapso de varias pesquerias dirigidas a los elasmo-
branquios ha conllevado a determinar que la mayoria de las especies
de estos peces no soportan niveles elevados y constantes de mortali-
dad por pesca (Camhi ez al. 1998, Martin 2005). La raya A4. narinariha
sido escasamente estudiada, y por ende existe una carencia de datos
pesqueros y biologicos a lo largo de toda su area de distribucion geo-
gréfica, lo que ha impedido realizar la evaluacion de los stocks. Por
otra parte, la especie esta considerada como altamente vulnerable a
la explotacion pesquera, por poseer una baja fecundidad y madurez
sexual tardia. Consecuentemente, A. narinari esta catalogada actual-
mente con el estatus de conservacion de “especie amenazada” a nivel
global TUCN 2007).

En vista del desconocimiento de informacidn sobre la pesque-
ria, distribucion, abundancia y variables bioldgicas de A. narinari,
que impide a su vez conocer el estado de las poblaciones en aguas ve-
nezolanas, surge la necesidad de desarrollar estudios cientificos que
permitan generar datos estratégicos para el futuro manejo del recur-
so. En este sentido, el presente estudio se realiz6 con el proposito de
contribuir al conocimiento de algunos aspectos pesqueros y biologi-
cos de A. narinari, y para ello se caracterizo la pesqueria y se analizo
la abundancia relativa, proporcion de sexos, composicion de tallas y
madurez sexual con base en las capturas comerciales procedentes de
la pesca artesanal realizada en el Archipiélago de Los Frailes, region
nororiental de Venezuela.
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MATERIALES Y METODOS

Area de estudio

El Archipiélago de Los Frailes se encuentra situado en la region
nororiental de Venezuela (11° 12’ N, 63° 44’ O), a 13 km direccion
este del puerto de El Tirano, costa nordeste de la Isla de Margarita
(Fig. 1). El archipiélago esta conformado por 10 islotes que abarcan
una superficie de 192 hectédreas. El islote principal se denomina Frai-
le Grande y sirve de asentamiento para un pequeiio grupo de pesca-
dores artesanales originarios de la Isla de Margarita. Debido a la
abundancia de recursos pesqueros en el Archipiélago de Los Frailes,
las aguas circundantes a este complejo insular constituyen la princi-
pal area de pesca de las comunidades de pescadores artesanales dis-
tribuidas en la costa nordeste de la Isla de Margarita. De acuerdo ala
informacién aportada por A. Ortega-Mata (com. pers.), profesional
dedicado a la pesca deportiva con arpén, los recursos marinos mas
comunes del Archipiélago de Los Frailes estan conformados por va-
rias especies de peces, tales como pargos (Lutjanus purpureus, L. ana-
lis), corocoros (Haemulon plumieri, H. parrai), loros (Sparisoma viride,
S. aurofrenatum), catalana (Priachantus arenatus), mero cuna (Myctero-
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Figura 1. Area de estudio mostrando la ubicacion geografica del Archipiéla-
go de Los Frailes y del puerto pesquero de El Tirano, Isla de Margarita.
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perca bonaci), carite (Scomberomurus cavalla), barracuda (Sphyraena ba-
rracuda); y algunos moluscos bentonicos, como por ejemplo la pepi-
tona (A4rca zebra), el murex (Murex brevifions) y la tulipa (Fasciolaria tu-

lipa).

Recoleccion de informacion

Los datos fueron obtenidos durante el afio 2009 a través del se-
guimiento dela pesca artesanal llevada a cabo por un grupo de pesca-
dores del poblado El Tirano, que entre sus actividades, se dedican ala
captura de A. narinari en el Archipiélago de Los Frailes. La pesqueria
de A. narinari en el 4rea de estudio fue caracterizada mediante la apli-
cacidon de encuestas a los pescadores involucrados en dicha activi-
dad. El registro de las capturas y la recoleccion de los datos bioldgi-
co-pesqueros se realizaron en el puerto pesquero El Tirano. A cada
ejemplar de 4. narinari capturado se le registr6 el ancho de disco (AD
en cm) como medida de talla, el peso total (en kg) y el sexo. La madu-
rez sexual de los ejemplares fue determinada con base en las caracte-
risticas y descripcion de los 6rganos sexuales (Tresierra y Culquichi-
con 1993, Acufia ef al. 2001; Tabla 1).

Analisis de datos

La importancia de contribucion de las especies capturadas fue
expresada en porcentajes numéricos (n%). Asi mismo, la abundancia
relativa de 4. narinari fue examinada calculando el indice de captura
por unidad de esfuerzo (CPUE), el cual fue expresado como indivi-
duos capturados por operacion de pesca (ind/op). Igualmente, el
rendimiento de pesca (RP) también fue estimado y expresado como
peso en kg por operacion de pesca (kg/op). Ambas variables (CPUE
y RP) fueron agrupadas por mes con el proposito de evaluar los posi-
bles cambios estacionales. Con base en la cuantificacién de los ejem-
plares machosy hembras de A. narinari, se evalud la proporcion de se-
xo0s observada mediante la prueba estadistica de ji-cuadrado (2,
asumiendo una proporcion esperada de 1:1. La composicion de ta-
llas por sexo se presenta graficamente mediante la construccion de
histogramas de frecuencia de tallas. Debido a que los datos de talla en
ambos sexos no se ajustaron al supuesto de distribucion normal
(Prueba de bondad de ajuste Shapiro-Wilks; hembras: W = 0,94, p <
0,05; machos: W = 0,67, p < 0,05), se procedi6 a emplear el método
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Tabla 1. Escala empirica binomial (Tresierra y Culquichicon 1993; Acuifia et
al. 2001) utilizada para determinar los estados de la madurez sexual de
ejemplares de Aetobatus narinari capturados en el Archipiélago de Los Frai-
les.

Sexo Escala binomial Descripcion

Mixopterigios (claspers) pequefios, sin alcanzar

el borde posterior de las aletas pélvicas, son flaci-

dos con el cartilago terminal cerrado.
Inmaduros ] o )

Mixopterigios (claspers) se extienden hasta el

borde posterior de las aletas pélvicas, parcial-

Mach . , . .
chos mente calcificados y cartilago terminal abierto.

Mixopterigios (claspers) grandes, sobrepasan el
borde posterior de las aletas pélvicas, estan total-
mente calcificados y con cartilago terminal
abierto.

Maduros

Ovarios pequefios, no desarrollados, poco visi-
blesy sin presencia de huevos en los oviductos.

Inmaduras Ovarios y oviductos en desarrollo, con conteni-

do visible de huevos pequeiios y de color blan-
quecino.

Hembras ] ]
Ovarios con huevos grandes y de color amari-

llento.

Maduras Huevos fertilizados y/o presencia de embriones

en el utero. En los ovarios se pueden observar
ovocitos en diferentes fases de madurez.

no-paramétrico de Kruskal-Wallis para detectar diferencias estadisti-
cas en la composicion de tallas entre machos y hembras.

El proceso de madurez en las hembras fue evaluado con base en
los datos de la proporcidon de hembras sexualmente maduras por cla-
ses de talla, que posteriormente fueron utilizados para ajustar el mo-
delo logistico propuesto por Welch y Foucher (1988), el cual utiliza
técnicas de regresion por maxima verosimilitud. El modelo logistico
seleccionado es el siguiente:

D(x) = [1+ (a/x) ™
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donde, P(x,) es la proporcion de individuos maduros, x;es la clase de
talla, y a y b son los parametros del modelo. La expresion de verosi-
militud logaritmica es:

In(L) = 2 [ (V; - ;) In(a) — bx; — In(x,)
— N;Inl+ (a/x)e™

donde, N, es el numero total de individuos en la muestra, y 7;es el nti-
mero total de individuos maduros. Los parametros del modelo fue-
ron estimados maximizando la expresion de verosimilitud logaritmi-
ca enuna hoja de calculo MS Excel mediante la utilizacién de la apli-
cacion Solver (Microsoft® Office Excel 2007). Los valores de los pa-
rametros, por si solos, no tienen significado bioldgico. No obstante,
la talla ala cual el 50% de los individuos de la poblacién (en este caso
las hembras) se encuentran sexualmente maduros (Lsy, = Xj5s), se
calcula resolviendo la siguiente ecuacion:

ln(a) — ln(Xoys) — bXQyS =0

Para los machos no se pudo estimar el Lsy, debido al tamaifio de
muestra que fue pequefio y no permiti6 ajustar el modelo logistico.
Asi que la talla media de madurez sexual en los machos fue estimada
con base en el promedio de talla de todos los individuos identificados
como adultos. Todos los métodos estadisticos aplicados en el presen-
te estudio (¢ = 0,05), que no fueron referenciados en el texto son am-
pliamente descritos por Zar (1996).

RESULTADOS

Durante el seguimiento de la pesca de 4. narinari se registrd un
total de ocho embarcaciones procedentes de la comunidad pesquera
de El Tirano, que realizaron sus operaciones de pesca dirigidas hacia
este recurso en el Archipiélago de Los Frailes. Las embarcaciones
utilizadas en la pesca de chucho fueron del tipo pefiero, construidas
de madera, con longitudes entre 5 y 8 m y emplean como medio de
propulsion uno o dos motores fuera de borda (potencia: entre 40y 75
hp). Elarte de pesca empleado parala captura del chucho pintado fue
la red de ahorque, de construccion de hilo de nylon multifilamento.
Las dimensiones de todas las redes examinadas fueron similares,
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43,2 cm de distancia entre nudos, 9 m de altura y entre 400 y 500 m de
longitud. Otra caracteristica de las redes es que la linea de cabo supe-
rior lleva flotadores equidistantemente separados y la inferior se en-
cuentra lastrada con secciones de plomo. Durante las operaciones,
las redes fueron siempre tendidas al final del dia y levadas al amane-
cer del dia siguiente, permaneciendo estas en el agua durante un pe-
riodo de 12-14 horas. El calado de las redes fue realizado, tanto en la
zona barlovento del archipiélago, como la de sotavento, a profundi-
dades que variaron entre 16 y 28 m. El nimero de tripulantes registra-
do por embarcacion fue de 3-4 pescadores. Las actividades de pesca
de chucho en el Archipiélago de Los Frailes se encuentran por lo ge-
neral asociadas a los dias de luna llena, por lo que se realizan durante
un corto periodo de dias (1-6 d) cada mes. Una caracteristica de la
pesqueria artesanal llevada a cabo por la comunidad de El Tirano, es
que las actividades de extraccidn se realizan alternando o combinan-
do varios artes de pesca como consecuencia de la abundancia esta-
cional de los recursos marinos presentes en el area.

Durante el periodo de estudio, se registraron 24 operaciones de
pesca distribuidas en los meses de marzo (n = 10), abril (n = 9), junio
(n=2),julio (n = 1), agosto (n = 1) y septiembre (n = 1) del afio 2009.
Las capturas estuvieron conformadas por 116 elasmobranquios, dis-
tribuidos en tres especies y dos familias. Los porcentajes de impor-
tancia por especies fueron 84,5% (A4. narinari), 14,7% (Myliobatis fre-
minvillit) y 0,9% (Manta birostris). La captura en peso registrada para
la especie A. narinari durante el estudio fue de 4.447 kg (n = 98 indivi-
duos). Con relacion a las estimaciones de la abundancia relativa de
A. narinari, los valores mensuales de la CPUE oscilaron entre 1,5
ind/op (junio) y 5,1 ind/op (marzo). A su vez, los valores del rendi-
miento de pesca (RP) variaron entre 53,5 kg/op (junio) y 220,0
kg/op (marzo). Las capturas de 4. narinari fueron siempre comercia-
lizadas con intermediarios y transportistas en el mismo puerto de de-
sembarque pesquero de El Tirano.

Las capturas de A. narinari estuvieron significativamente domi-
nadas por hembras, en un 78,6% (ji-cuadrado; x> = 25,2, p < 0,05).
Con relacion a las tallas observadas, las hembras midieron entre 76 y
220 cm AD, mientras que los machos midieron entre 107 y 241 cm
AD (Fig. 2). La comparacion estadistica entre la composicion de ta-
llas por sexo fue significativa (Kruskal-Wallis; p < 0,05). Los histo-
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Figura 2. Distribucion de frecuencia de tallas por sexo de ejemplares de Ae-
tobatus narinari capturados en el Archipiélago de Los Frailes. Las lineas ver-
ticales discontinuas sefialan los estimados de la talla de madurez sexual en
ambos sexos. Adicionalmente se muestra la talla promedio de nacimiento
(TN¥*) reportada en la literatura (30 cm AD; Compagno y Last 1999) y los
grupos de talla de juveniles pequefios ausentes en las capturas.

gramas de frecuencias de talla muestran que las capturas estuvieron
constituidas primordialmente por hembras entre 150y 190 cm AD y
por machos entre 130y 150 cm AD (Fig. 2). Las distribuciones de ta-
lla también revelaron que: (1) existe una proporcion de machos de la
poblacion, con tallas entre 180 y 240 cm AD, que no son selecciona-
dos porla pesqueria, sugiriendo que este grupo se encuentra fuera del
area de accion de la pesqueria; y (2) la proporcion de ejemplares (am-
bos sexos) con tallas entre 30 y 80 cm AD, también estan ausentes,
pudiendo indicar que estos no son seleccionados por el arte de pesca.

El analisis de madurez sexual basado en el ajuste del modelo lo-
gistico a los datos binomiales de madurez arroj6 que el valor Lsy, en
las hembras fue de 166,2 cm AD (Fig. 3). En el caso de los machos,
que no se pudo ajustar el modelo logistico, el promedio de talla esti-
mado con base en todos los ejemplares maduros fue de 151.9 cm AD.
Estos resultados muestran que la pesqueria analizada selecciona una
proporcion elevada de individuos inmaduros, que es mas evidente en
los machos (80%) con respecto a las hembras (57%).
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Figura 3. Proporcion de hembras maduras de Aetobatus narinari de acuerdo
alas clases de talla. Se indica el valor estimado del ADsy, a través del ajuste
del modelo logistico a los datos binomiales de madurez.

DISCUSION

En Venezuela, las redes de ahorque son el método de pesca arte-
sanal mas comunmente empleado para la captura de rayas y especies
afines, y cuyas caracteristicas varian segun las especies objetivo. Enla
region nororiental, estas redes de ahorque se denominan “trenes chu-
cheros”, cuando la especie objetivo de la pesqueria es 4. narinari. Al
ser esta especie de tamaifio relativamente grande, la distancia entre
nudos de las redes utilizadas para su captura es de 43 cm. Cuando las
rayas objetivo de la pesca son especies de un tamarfio relativamente
menor, como aquellas pertenecientes a la familia Dasyatidae, las re-
des se denominan “trenes rayeros” y estas tienen una distancia entre
nudos alrededor o menor de 35 cm (Ron ez al. 2010). También en Ve-
nezuela, hemos observado que los chuchos y rayas pueden ser captu-
rados mediante otros métodos como por ejemplo la pesca submarina
con arpon.

Un aspecto peculiar de la pesqueria de 4. narinari en el Archi-
piélago de Los Frailes es que las faenas de pesca se encuentran aso-
ciadas a los dias de luna llena; y segun los mismos pescadores, es du-
rante estos periodos que se observa una mayor presencia y aglomera-
cion de ejemplares de esta especie en la zona. Este modo de operar di-
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fiere de las observaciones realizadas por nosotros en otras pesquerias
de rayas en la Isla de Margarita, donde las faenas de pesca no depen-
den de las fases de luna llena. Por el contrario, se conoce que los pes-
cadores, al operar con redes de ahorque, en general evitan faenar du-
rante los dias proximos al de luna llena, debido a que la intensidad de
luz en la noche hace que los peces puedan detectar las redes y por
consiguiente no ser capturados. En el area de estudio, el aparente in-
cremento en la actividad de A. narinari durante las fases de luna llena
podria guardar relacion con el propio comportamiento de la especie,
como por ejemplo la alimentacion y reproduccién. De acuerdo con
algunos autores, los chuchos de la familia Myliobatidae tienen la ten-
dencia de concentrarse en areas cercanas a la costa, con fines de ali-
mentarse de crustaceos y moluscos bentonicos (McEachran y de
Carvalho 2002).

La especie A. narinari conformo casi la totalidad (84,5%) de las
capturas registradas en el Archipiélago de Los Frailes. La segunda es-
pecie en orden de importancia fue M. freminvillii (14,7%), otra inte-
grante de la familia Myliobatidae, que se conoce en el Mar Caribe
con el nombre comun de chucho blanco. EnlaIsla de Cubagua, al su-
roeste de la Isla de Margarita, las especies que predominan en la pes-
queria de rayas y chuchos son Dasyatis guttata (48,9%), M. freminvillii
(18,0%), D. americana (15,7%) y Gymnura micrura (15,5%); mientras
que A. narinari (1,3%) es capturada con poca frecuencia (Cordovés et
al. 2010). Esta diferencia observada en la composicion por especies
entre areas de pesca podria ser resultado de algunas variaciones en las
dimensiones de las redes y también de la propia distribucion espacial
y habitat de las diferentes especies. Los promedios generales de abun-
dancia relativa de A. narinari y rendimiento de pesca que fueron esti-
mados en el presente estudio (CPUE = 3,2 ind/op, RP = 178,5
kg/op) son consistentes con los reportados previamente para la mis-
ma area de estudio (Tagliafico et al. 2008).

El andlisis de la proporcion de sexos de 4. narinari arrojo que las
capturas estuvieron principalmente conformadas por ejemplares
hembra (78,6%). La segregacion por sexo en los elasmobranquios es
una conducta que ha sido documentada para diversas especies de
este grupo de peces, principalmente aquellas que presentan un com-
portamiento migratorio (Pratt y Carrier 2001, Brickle e al. 2003,
Wetherbee y Cortes 2004, White ez al. 2004). Variaciones en la pro-
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porcién sexual, distribucidn y abundancia pueden ser ocasionadas
por cambios en la temperatura del agua, y también por una preferen-
cia diferencial entre habitats y recursos alimenticios. Para la costa de
Sudafrica, ha sido reportado que los cambios estacionales de la tem-
peratura del agua influye en la proporcion de sexos y distribucion de
A. narinari(Kyne et al. 2006). Por otra parte en aguas de Japon, la dis-
minucion de la abundancia del chucho A. flagellum guarda relacion
con las bajas temperaturas del agua durante la época de invierno (Ya-
maguchia et al. 2005).

Las tallas maximas observadas para los ejemplares de A. narina-
ri capturados en el Archipiélago de Los Frailes fueron 220 cm AD en
las hembras y 241 cm AD en los machos. Estas tallas son mayores a
las publicadas por Cervigon y Alcalé (1999), quienes reportan para la
especie una talla maxima cercana a los 215 cm AD. Esta diferencia
en las tallas maximas reportadas puede ser consecuencia de los tama-
fios de muestra examinados. Por otra parte, la talla de nacimiento co-
nocida para A. narinari es alrededor de 30 cm AD (Compagno y Last
1999). Con base en esta informacién se evidencia la ausencia de
ejemplares con tallas entre los 30 y 80 cm AD en las capturas del Ar-
chipiélago de Los Frailes, lo cual estaria relacionado con las dimen-
siones de las redes de ahorque utilizadas, principalmente la distancia
entre nudos. Contrariamente en el nordeste de Brasil, 1a pesca artesa-
nal de elasmobranquios que utiliza redes de ahorque con distancias
entre nudos de 3-6 cm, conlleva a que las capturas de A. narinari estén
conformadas en su totalidad por ejemplares juveniles pequenios (Yo-
kotay Lessa 2006). Sibien en el Archipiélago de Los Frailes no se re-
gistraron juveniles pequefios, el pescador deportivo A. Ortega-Mata
(com. per) ha podido observar en varias oportunidades a ejemplares
hembra de la especie 4. narinari dar a luz a sus crias mientras estas se
desplazan frenéticamente en cardimenes.

Otro aspecto interesante registrado en el presente estudio fue la
ausencia de capturas de machos entre los 170 y 240 cm AD, indican-
do quelos individuos de este grupo de tallas probablemente tienden a
permanecer en zonas mas profundas fuera del area de accion de la
pesqueria. Este resultado también estaria en concordancia con lo an-
tes mencionado sobre el comportamiento de segregacion por sexos y
los cambios de habitat segun las etapas de desarrollo ontogenético.
Los estimados de la talla de madurez sexual de A. narinari fueron
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166,2 cm AD en las hembrasy 151.9 cm AD en los machos. Para la
costa de Sudafrica, Kyne et al. (2006) reportaron tallas de madurez
sexual para A. narinaride 100y 115 cm AD, las cuales estan por deba-
jo de nuestras estimaciones. Una discrepancia tan acentuada en la ta-
lla de madurez sexual podria ser consecuencia de diferencias pobla-
cionales entre regiones. A pesar que A. narinari es capaz de realizar
grandes desplazamientos, no se conoce que esta especie realice mi-
graciones transoceanicas, limitando de este modo el intercambio ge-
nético entre poblaciones. La reciente caracterizacion genética de A.
narinari anivel global, sugiere la existencia de dos especies, una distri-
buida en el Océano Pacifico centro-occidental y otra que se distribu-
ye en los Océanos Atlantico Central y Pacifico oriental (Richards et
al. 2009). Estos nuevos hallazgos obtenidos de los estudios genéticos
tendran implicaciones importantes para el futuro manejo y conserva-
cion de las poblaciones de esta especie.

Como conclusion podriamos referir que la pesqueria artesanal
de A. narinari en el Archipiélago de Los Frailes estaria ejerciendo un
impacto negativo sobre este recurso; ello debido a la captura de pro-
porciones elevadas de individuos sexualmente inmaduros. La captu-
ra desproporcionada de juveniles, ha sido y continua siendo un factor
comun de las pesquerias de elasmobranquios (Camhi et al. 1998).
Esta practica afecta directamente el proceso de reclutamiento y capa-
cidad de renovacién de las poblaciones. La proteccion de las pobla-
ciones juveniles constituye una estrategia de conservacion, que esta
siendo ampliamente aplicada por diversas naciones con pesquerias
de elasmobranquios alrededor del mundo. Las acciones para lograrlo
abarcan la implementacion de tallas minimas de captura, la regula-
cion de las caracteristicas de los artes de pesca y la creacion de areas
protegidas. En el futuro, serd necesario realizar mayores esfuerzos
con el proposito de continuar monitorizando la pesqueria de A. nari-
nariy evaluarlos aspectos bioldgicos mas importantes de la especie.
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Abstract

Six new species of pseudothelphusid crabs (Crustacea: Deca-
poda: Brachyura) are described from several rivers of the Pantepui re-
gion of Venezuela, in the states of Amazonas and Bolivar: Microthel-
phusa aracamuniensis, n. sp., M. guaiquinimaensis, n. sp., M. maiguali-
daensis, n. sp., M. marahuacaensis, n. sp., M. roraimaensis, n. sp., and
Fredius cuaoensis, n. sp.

Keywords: Brachyura, Cerro Guaiquinima, Cerro Marahuaca, Fre-
dius, Microtelphusa, Monte Aracamuni, Serrania de Mai-
gualida, Rio Cuao, Roraima.

Seis nuevas especies de cangrejos de agua

dulce del Pantepui, Venezuela (Crustacea:
Decapoda: Pseudothelphusidae)

Resumen

Se describen seis nuevas especies de cangrejos pseudotelfusidos
(Crustacea: Decapoda: Brachyura) procedentes de varios rios de la
region pantepuyana de Venezuela, en los estados Amazonas y Boli-
var: Microthelphusa aracamuniensis, n. sp., M. guaiquinimaensis, n. sp.,
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M. maigualidaensis, n. sp. M. marahuacaensis, n. sp., M. roraimaensis, n.
Sp., Y Fredius cuaoensis, n. sp.

Palabras clave: Brachyura, Cerro Guaiquinima, Cerro Marahuaca,
Fredius, Microtelphusa, Monte Aracamuni, Serrania
de Maigualida, Rio Cuao, Roraima.

INTRODUCTION

The mountains of the Guiana Shield are located between the
Rio Orinoco to the North and the Rio Negro to the South, in North-
ern South America. Its highest prominence is the Pico da Neblina
(3045 m). This group of mountain systems is developed essentially
over two geological substrates: a basement of igneous-metamorphic
rocks (acid granites) and a layer of sedimentary rocks (sandstones)
deposited over that basement (Maguire 1979).

Sandstones, almost entirely belonging to the Roraima Forma-
tion, have suffered important and repeated tectonic and structural
transformations, resulting in fragmented portions of tabular moun-
tains, more or less isolated from each other. They have been called Te-
puyes (Tepui, in singular) by local aboriginal people. Tepui summits
usually reach 1500 to 2600 m, but there are a few exceptions where
higher elevations are met (for example Roraima-Kukenan: 2800+ m,
Serrania La Neblina: 3000+ m). Tepuyes emerge abruptly, like
blocks, from lowland to medium elevation hilly areas of savanna and
forest, giving the local landscape a unique and impressive aspect (Hu-
ber 1988).

Costa et al. (2014) recorded more than fifty tepuyes in the Gui-
ana Shield; presenting, for the first time thus, their distribution in a
map with indication of the mountain summits reaching at least 1500
m. This map is coupled with a table presenting, for each tepui, in nu-
merical figures, the maximum elevation, the area of their summits
and their batters (when known). It is noteworthy that this map shows
only tepuyes above 1500 m, with the exception of Cerro Ichtun (430
m), which was included due to its large extension and proximity to
other elevated ranges.

In 1955, Mayr and Phelps, Jr. employed the term “Pantepui” to
define “the sandstone table mountains located in the states of Ama-
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zonas and Bolivar in Venezuela, and the neighboring areas of Gui-
ana, Brazil and Colombia”. This definition contains an explicit geo-
graphical criterion related to the magnitudes of altitude and surface
area of the mountains, as well as an implicit biological criterion, re-
ferring to the condition of life in those regions (Costa et al. 2014).

Later on, several authors have offered different interpretations
of the term Pantepui, which deviates from the original concept (M{l-
ler 1973, Hoogmoed 1979, Steyermark 1979, Brown 1987, Neild
1996). In an attempt to give a clearer meaning from the geographical
and biological points of view, Huber (1987) stated that “the “Bioge-
ographical province of Pantepui, which forms part of the Guyana re-
gion, is composed by the set of orographic ecosystems developed on
the tabular mountains (tepuyes) of the Roraima Formation of the
Guiana Shield, ranging from 1200-1500 m to 3045 m. It is a tropical
oreobiome in the sense of Walter (1976). The tepuian oreobiome in-
cludes all ecosystems of the superior foothills and summits of the te-
puyes, located in the tropical meso and sub-microthermic altitudinal
levels”.

Nine species of freshwater crabs have hitherto been described
from the rivers of this biogegraphical region (sensu Huber, 1987 and
Costa, [2014]). They belong to the genera Fredius Pretzmann (7 spe-
cies), Microthelphusa Pretzmann (1 species) and Prionothelphusa Ro-
driguez (1 species) (Rodriguez 1980, Suarez 2006, Cumberlidge
2007). Five new species of Microthelphusa and one new species of Fre-
dius are described in this work, all specimens known of these taxa
were collected in the mountains of Pantepui, in Venezuela (Plate 1).

A group of Microthelphusa species is distributed from the foot-
hills of the Andes, along the Cordillera de la Costa (Northern Vene-
zuela) to the East, until Trinidad: M. barinensis (Rodriguez 1980, M.
forcarti (Pretzmann 1968), M. ginesi Rodriguez and Estevez 1972, M.
odaelkae (Bott 1970), M. racenisi (Rodriguez 1966), M. sucreensis Ro-
driguez and Campos 2000, M. turumikiri Rodriguez 1980 and M. vilo-
riai Suarez 2006. Another group of species is exclusive of the Pante-
pui province: M. aracamuniensis Suarez, n. sp.; M. bolivari Rodriguez
1980; M. guaiquinimaensis Suarez, n. sp.; M. maigualidaensis Suarez,
n. sp.; M. marahuacaensis Suarez, n. sp.; M. meansi Cumberlidge,
2007; M. rodriguezi (Pretzmann 1968); M. roraimaensis Suarez, n. sp.;
M. somanni (Bott 1967); and M. wymanni (Rathbun 1905). Apart from
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its insular geographical distribution, the genus Microthelphusa exhib-
its a clear altitudinal preference. Its species are only found above 500
m, and apparently, up to 2000 m (Table 1). The pattern of spatial dis-
junction is reflected in high levels of endemism. Diagnostic charac-
ters for the genus are summarized by Suarez (2006).

Table 1. Altitudinal distribution of Microthelphusa species.

Species Altitude (meters above sea level)

M. rodriguezi -

M. barinensis 530-570
M. odaelkae 600-800
M. wymani 880
M. roraimaensis 950
M. bolivari 1000
M. meansi 1135
M. guaiquinimaensis 1380-1400
M. aracamuniensis 1000-1500
M. ginesi 1400
M. turumikiri 1500
M. maigualidaensis 1500
M. marahuacaensis 1500
M. viloriai 1500
M. forcarti 1603-1800
M. racenisi 1400-2000

On the other hand, the genus Fredius, hitherto embraces twelve
known species. Fredius cuaoensis Suarez, n. sp., is certainly the
smallest representative of the genus. It also represents the highest al-
titudinal distribution for the genus.

METHODS

For the descriptions and comparisons, the author examined un-
der magnification, samples of preserved biological material col-
lected years ago by several explorers, which are deposited and cata-
logued in the Coleccion de Crustaceos Decapodos “Dr. Gilberto Ro-
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driguez” (CCDGR-IVIQC), of the Instituto Venezolano de Investiga-
ciones Cientificas (IVIC), Caracas-Venezuela.

Description methods followed recommendations of the Fourth
Edition of the International Code of Zoological Nomenclature (ICZN
1999).

Line drawings of morphological structures were produced with
a camera lucida attached to a Stereomicroscope Wild M5. Tridimen-
sional images of type specimens were produced by digitally adjusting
superimposed photographs (Zerene Stacker® software ) taken with a
camera Canon Eos Rebel T3 on a Leica Reprovit®, with ring flash
lighting.

Abbreviations used are cl: cephalothorax length, c¢b: cephalo-
thorax breadth, m: meters above sea level, leg.: legit, fig.: figure, pl.:
plate.

RESULTS

Systematics

Family Pseudothelphusidae Rathbun, 1893
Tribe Kingsleyini Bott, 1970

Genus Microthelphusa Pretzmann, 1968

Microthelphusa aracamuniensis, new species

Figs.1-2, PL. 1 (distribution), P1. 2A

urn:lsid:zoobank.org:act:1610B23C-125C-400A-8 C3E-DCE4B6456F 76

Material examined: Cerro Aracamuni, Estado Amazonas, Venezuela, Octo-
ber 1987, leg. Terramar, 1 male holotype, cl. 17.3 mm, cb. 27.3mm, mature female
paratypes, cl. 17.1 and 15.9 mm, cb. 30.2 and 24.5 mm (CCDGR-IVIC-1088); Cerro
de La Neblina, Departamento Rio Negro, Estado Amazonas, Venezuela, 1820-1880
m, leg. W. R. Buck, 7 February 1984, 1 male cl. 19.4 mm, cb. 33.2 mm, 1 mature fe-
male cl. 21.0 mm, cb. 36.6 mm (CCDGR-IVIC-1090); Cerro de La Neblina, 5°51°N,
65°58"W, Estado Amazonas, Venezuela, 1800 m, /eg. P. Spangler and R. A. Faitoute,
3 juvenile male’s cl. 12.5-6.5 mm, cb. 19.8-9.4 mm, 5 juvenile female’s cl.
11.4-5.1mm, cb. 17.9-7.4mm (CCDGR-IVIC-1090).

Diagnosis: Male gonopods with marginal lobe simple, cup
shaped, reaching middle of apical lobe; apical lobe triangular in cau-
dal view with cephalic border extending farther than caudal one;
field of apical spines very narrow, straight, developed along main
axis of gonopod, with small apical notch; mesial process triangular,
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Figure 1. A.- Total caudal view of the first gonopod of the Holotype of
Microthelphusa aracamuniensis, n. sp.; B-F.- Detail of the Holotype first
gonopod in caudal view (B), caudo-lateral view (C), lateral view (D),
cephalic view (E) and mesial view (F).
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Figure 2. A.- Variation in the shape of the lateral border of cephalothorax of
Microthelphusa aracamuniensis, n. sp.; B.- Third maxilliped of the Holotype;
C.- Left major cheliped of the Holotype.

with proximal border angled, ending in acute spine directed back-
wards and slightly upwards.

Description of holotype: Cephalothorax 1.56 times as wide as
long, dorsal surface smooth and polished; cervical grooves shallow
and slightly arquate, not reaching margin of cephalothorax; antero-
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lateral margins with shallow and long postorbital depression, rest of
border smooth, except for 4-5 obsolescent squamiform papillae set
far apart. Postfrontal lobes low, oblong, inconspicuous; median
groove indistinct over frontal region, deep and wide between post-
frontal lobes. Surface of cephalothorax between post-frontal lobes and
front inclined anteriorly, slightly concave in frontal view. Upper mar-
gin of front slightly convex in dorsal view, without median notch,
marked with row of minute coalescent papillae; lower margin thin,
slightly sinuous in frontal view, advanced in front of upper margin; sur-
face of front between upper and lower borders narrower at middle.

Palm of largest chela inflated, with lower margin strongly sinu-
ous; fingers long, not gaping. Walking legs slender, but not unusually
elongated, largest being those of third pair (total length 1.33 widths
of cephalothorax); merus in this pair 3.8 times longer than wide.
Exopod of third maxilliped 0.38 length of ischium of endognath.

Male gonopods straight in caudal and lateral views. Marginal
lobe simple, cup shaped, reaching middle of apical lobe; apical lobe
triangular in caudal view with cephalic border extending farther than
caudal one; field of apical spines very narrow, straight, developed
along main axis of gonopod, with small apical notch; mesial process
triangular, with proximal border angled, ending in acute spine di-
rected backwards and slightly upwards.

Remarks: This species displays considerable variability in the
morphology of cephalothorax. In the female paratypes cervical
grooves are deeper and straight, the postorbital notch is absent and
the lateral border has 2-3 coalescent papillae before level of cervical
groove, and approximately 10 papillae placed at considerable inter-
vals from each other behind it; the postfrontal lobes are obsolescent
and the median groove is absent. The specimens from Cerro de La
Neblina have a distinct postorbital notch and 14-16 distinct triangu-
lar teeth, regularly spaced over the lateral border; the upper border of
the front is well defined, with a row of small but distinct tubercles; in
the largest specimens the median groove between the postfrontal
lobes is distinct throughout, whereas in the juveniles it is absent. The
cephalothorax is relatively narrow in the holotype, while in the fe-
male paratype and in the male and female from Cerro de La Neblina
it is considerably wider (cb/cl=1.77, 1.71, 1.74, respectively); juve-
niles have a narrow cephalothorax (cb/cl=1.44-1.50).
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Distribution: Only known from the type locality mounts Ara-
camuni and Cerro de La Neblina, Venezuela, near the Brazilian bor-
der (1800 — 1880 m) (P1.1).

Etymology: The specific epithet aracamuniensis refers to the
geographical procedence of the holotype of this new taxon, Cerro
Aracamuni (1400 m) one of the most prominent summits of the Ser-
rania La Neblina in the Brazilian-Venezuelan border.

Microthelphusa marahuacaensis, new species
Figs. 3-4, P1. 1 (distribution), P1. 2B

urn:lsid:zoobank.org:act:2BE7B166-B538-4710-B5AD-B5161B54AEDB

Material examined: Cerro Marahuaca, Estado Amazonas, Venezuela, on the
batter of the mountain at 1600 m, /eg. E. Osuna, 1 male holotype, cl. 14.8 mm, cb.
24.5mm (CCDGR-IVIC-1109).

Diagnosis: Male gonopods with marginal lobe rounded, cup-
shaped, ending distally in small acute spine; apical lobe with caudal
lamella rounded, shorter than cephalic one, cephalic lamella with
border turned over field of spines, forming elongated flap; field of
apical spines narrow, slit-like, developed along main axis of gono-
pod; mesial process wide, triangular, with proximal border rounded,
ending in acute tip directed backwards and slightly upwards.

Description of holotype: Cephalothorax 1.66 as wide as long,
dorsal surface covered by minute papillae not visible to naked eye; cer-
vical groove straight, deep proximally, and thin, slightly curved dis-
tally, ending near anterior margin of cephalothorax. Anterolateral
margin with notch behind orbit, followed by few crenulations; rest of
margin with approximately 15 sub-equal triangular papillae, except for
last 2-3 that are smaller. Post-frontal lobes low, rounded. Median
groove absents, but cephalothorax depressed in this area. Surface of
cephalothorax in front of postfrontal lobes slightly excavated in frontal
view and inclined anteriorly. Upper border of front slightly convex in
dorsal view, with a row of papillae interrupted at middle, but without
median notch. Lower margin almost straight in frontal view, ad-
vanced. Surface of front between upper and lower borders low.

Palm of largest chela moderately inflated, with lower margin
sinuous; fingers long, not gaping. Walking legs long and slender, larg-
est being those of third pair (total length 1.7 width of cephalothorax);
merus in this pair 3.7 times longer than wide; spines of dactylus very
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Figure 3. A.- Total caudal view of the first gonopod of the Holotype of
Microthelphusa marahuacaensis, n. sp.; B, C, D, and E, detail of the first
Holotype gonopod in caudal view, lateral view, cephalic view and mesial
view respectively.
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Figure 4. A.- Left major cheliped of the Holotype of Microthelphusa ma-
rahuacaensis, n. sp.; B.- Third maxilliped of the Holotype.

small. Exopod of third maxilliped 0.40 length of ischium of endog-
nath.

Male gonopods short and stocky, with marginal, apical, and
mesial lobes well developed. Marginal lobe rounded, cup-shaped,
ending distally in small acute spine; apical lobe consisting of two dis-
tinct lamellae, caudal one shorter and rounded, cephalic one with
border turned over field of spines, forming elongated flap; field of
apical spines lodged between two lamellae, narrow, slit-like, devel-
oped along main axis of gonopod; mesial process wide, triangular,
with proximal border rounded, ending in acute tip directed back-
wards and slightly upwards.
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Habitat: The holotype was found within the leaves of the bro-
meliad Brocchinia tatei L.B. Smith, but we cannot ascertain whether
this species lives habitually on this plant.

Remarks: This specie separates from M. aracamuniensis, and
from the rest of the known species of Microthelphusa, because its cau-
dal plate is pronouncedly shorter than its cephalic, and possesses a
keel striking over its surface; the marginal lobe’s apex ends up in a
thorn in caudal sight. In this species the lateral border of the cephalic
lamella is more broadened than the caudal lamella. This is the only
species of the genus that shows thorns on the distal portion of the fur-
row of the gonopod. Its cephalic lamella is rounded off.

Distribution: Known exclusively from one individual found on
the summit of Cerro Marahuaca (1600 m) one of the tepuyes of
Amazonas State, Venezuela (P1. 1).

Etymology: The specific name marahuacaensis alludes to the
type locality of this species.

Microthelphusa guaiquinimaensis, new species
Figs. 5-6, P1.1 (distribution), P1. 2C

urn:lsid:zoobank.org:act:4E7692E 1-98DF-49E0-9665-9C9A35960C34

Material examined: Cerro Guaquinima, Estado Bolivar, Venezuela, 5°50’N,
63°50'W, 1400 m, 30 May 1987, leg. S. Gorzula; 1 male holotype, cl. 16.1 mm, cb.
25.9 mm (CCDGR-IVIC1113). Cerro Guaquinima, Estado Bolivar, Venezuela,
5°58’N, 63°27'W, 1380 m alt., 27 March 1985, leg. F. Barreto, 1 male paratype, cl.
14.2 mm, cb. 22.3 mm (CCDGR-IVIC1114).

Diagnosis: Male gonopods with marginal lobe elongated, cup-
shaped, bent laterally at distal portion. Apical lobe consisting of two
distinct lamellae fused to form rounded process, projected mesially
into small triangular spine, cephalic lamella longer, with border
thickened; field of apical spines narrow, slit-like, developed trans-
versely to main axis of gonopod. Mesial process wide triangular,
with proximal border rounded, ending in strangled tip directed back-
wards and slightly upwards.

Description of holotype: Cephalothorax 1.56 times as wide as
long, dorsal surface covered by minute papillae not visible to naked
eye; cervical groove proximally almost straight, deep, continuous
with middle grooves of cephalothorax, becoming obsolescent dis-
tally. Anterolateral margin with depression behind orbit, followed by
4-5 indistinct papillae; rest of margin with approximately 15 very
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Figure 5. A.- Total caudal view of the first gonopod of the Holotype of
Microthelphusa guaiquinimaensis, n. sp.; B-E.- Detail of the Holotype first
gonopod in caudal view (B), lateral view (C), cephalic view (D), and mesial
view (E).
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Figure 6. A.- Right major cheliped of the Holotype of Microthelphusa guai-
quinimaensis, n. sp.; B.- Third maxilliped of the Holotype.

small denticles. Postfrontal lobes absent, with eroded depression in
its place. Median groove undefined, but cephalothorax surface exca-
vated in this area. Surface of cephalothorax in front of postfrontal
lobes depressed at middle; upper margin of front sinuous in dorsal
view, thin, with row of minute papillae, without median notch.
Lower margin sinuous in frontal view, very advanced, surface of
front completely visible in dorsal view of cephalothorax.

Palm of largest chela inflated; fingers short, slightly gaping, sur-
face polished, with only minute non-colored papillae disposed in
rows. Walking legs slender, but not conspicuously long, largest being
those of third pair (total length 1.27 width of cephalothorax); merus
in this pair 3.4 times longer than wide; spines of dactylus very small.
Exopod of third maxilliped 0.37 length of ischium of endognath.
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Male gonopods strangled at middle in caudal view, with mar-
ginal, apical, and mesial lobes well developed. Marginal lobe elon-
gated, cup-shaped, bent laterally at distal portion; apical lobe consist-
ing of two distinct lamellae fused to form rounded process, projected
mesially into small triangular spine, cephalic lamella longer, with
border thickened; field of apical spines narrow, slit-like, developed
transversely to main axis of gonopod; mesial process wide triangular,
with proximal border rounded, ending in strangled tip directed back-
wards and slightly upwards.

Remarks: This species can be separated from other Microthel-
phusa because its lateral border cephalic lamella contracts exposing
the beginning of the fusion between the lateral lobe and the lateral
border of the cephalic lamella. In lateral sight the lateral threshold is
left over a projection shaped like a spine that separates the apical lobe
from the mesial one.

Distribution: Known to be Cerro Guaiquinima (1400 m) in the
Guiana Shield (P1. 1).

Etymology: guaiquinimaensis means from Guaiquinima, the
aboriginal local name of the mountain where this species came from.

Microthelphusa maigualidaensis, new species
Figs.7-8, PL. 1 (distribution), P1. 2D

urn:lsid:zoobank.org:act:5A6AEB72-5B9D-4533-9A99-DCCOF48CE043

Material examined: Serrania de Maigualida, Estado Amazonas, 15 Novem-
ber 1988, leg. S. Gorzula and G. Medina, 1 male holotype, cl. 17.6 mm, cb. 28.6 mm,
1 male paratype, cl. 16.5 mm, cb. 27.1 mm, 1 mature female paratype, cl. 14.1 mm,
cb. 22.0 mm (CCDGR-IVIC-1108).

Diagnosis: Male gonopods with marginal lobe strongly ribbed,
spatulate, with terminal border rounded and scalloped (crenate),
curved laterally, its base continued laterally by supplementary bul-
bous projection, with surface deeply wrinkled; apical lobe consisting
of two distinct lamellae fused to form triangular process, with distal
border with strong wrinkles, cephalic lamella longer, with border
thickened and papillated on cephalic side; field of apical spines rela-
tively wide, open, developed along main axis of gonopod, with in-
cipient bulge at base; mesial process deep, auriculate, ending in acute
tip directed caudally, with deep furrow (fold) on cephalic side.

Description of holotype: Cephalothorax 1.63 times as wide as
long, dorsal surface smooth and polished, partially covered by
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Figure 7. A.- Total caudal view of the first gonopod of the Holotype of
Microthelphusa maigualidaensis, n. sp.; B-F.- Detail of the Holotype first
gonopod in caudal view (B), caudolateral view (C), lateral view (D),
cephalic view (E), and mesial view (F).
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Figure 8. A.- Left major cheliped of the Holotype of Microthelphusa maigua-
lidaensis, n. sp.; B.- Third maxilliped of the Holotype.

minute papillae only visible under magnification; cervical grooves
straight, narrow deep, well defined proximally, becoming obsoles-
cent distally. Anterolateral margin with conspicuous postorbital
notch; 12 flat, rounded papillae behind level cervical grooves, first
five papillae of this series indistinct and placed far apart, becoming
more prominent and closer posteriorly. Postfrontal lobes absent, its
place indicated by faint depressions. Median groove absent, and
cephalothorax surface not excavated in this area. Surface of cephalo-
thorax in front of postfrontal lobes regularly rounded, not inclined
towards middle; upper margin of front absent, lower margin straight,
partially visible in dorsal view of cephalothorax.

Palm of largest chela inflated; fingers short, thick, leaving small
round gap at internal base when closed, surface of chela polished,
with only minute non-colored papillae disposed in rows. Walking
legs slender, but not conspicuously long, largest being those of third
pair (total length 1.20 width of cephalothorax); merus in this pair 2.8
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times longer than wide; spines of dactylus very small. Exopod of
third maxilliped 0.46 length of ischium of endognath.

Male gonopods short and stocky, straight in caudal and lateral
views, with marginal, apical, and mesial lobes well developed; marginal
lobe strongly ribbed, spatulate, with terminal border rounded and scal-
loped (crenate), curved laterally, its base continued laterally by supple-
mentary bulbous projection, with surface deeply wrinkled, apical lobe
consisting of two distinct lamellae fused to form triangular process, with
distal border with strong wrinkles, cephalic lamella longer, with border
thickened and papillated on cephalic side; field of apical spines rela-
tively wide, open, developed along main axis of gonopod, with incipient
bulge at base; mesial process deep, auriculate, ending in acute tip di-
rected caudally, with deep furrow (fold) on cephalic side.

Remarks: Of this new group of species, M. maigualidaensis, is
the more physically derived, showing rudimentary reminiscences of
the members of the genus Fredius, as the lateral massive lobe, which
in this taxon appears to be partly product of the fusion of the mar-
ginal lobe with the basal lobe of the field of thorns, it closes the lower
part of the apical lobe in this way, producing a much shorter and ro-
bust appearance. In this species the mesial border of the caudal la-
mella shows transverse keels conferring to it a wrinkled appearance.
A reduction of the latter is appreciated in cephalic sight, giving it
digitiform aspect.

Distribution: Individuals of this species have been found only
in the mountains of the Serrania de Maigualida (PI. 1).

Etymology: Maigualida is the local name of a remote moun-
tain range in the border of the Bolivar and Amazonas States in Vene-
zuela, which form part of the biogeographic Province of Pantepui.
M. maigualidaensis, is named after this mountain range, which is its
type locality.

Microthelphusa roraimaensis, new species
Figs. 9-10, PL. 1 (distribution), P1 2E

urn:lsid:zoobank.org:act:790EE8FF-C29C-4224-B6BB-D5BF 14280A3B

Material examined: Creek affluent of Kukenan River, at base of Monte Ro-
raima, Estado Bolivar, Venezuela, 950 m, 6 June 1989, leg. P. Lau, 1 male holotype, cl.
13.5,cb. 21.1 (CCDGR-IVIC-1111). Same data, 31 March 1989, leg. C. Lasso, 1 male
cl. 10.3mm, cb. 15.3 mm, 1 female, cl. 7.3 mm, cb. 10.4 mm (CCDGR-IVIC-1112).
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Figure 9. A. Total caudal view of the first gonopod of the Holotype of
Microthelphusa roraimaensis, n. sp.; B-E.- Detail of the Holotype first
gonopod in caudal view (B), lateral view (C), cephalic view (D), and mesial
view (E).
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Smm

Figure 10. A.-Third maxilliped of the Holotype. B.- Right major cheliped of
the Holotype of Microthelphusa roraimaensis, n. sp.
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Diagnosis: Male gonopods with marginal lobe spoon-shaped,
curved laterally, with terminal border rounded and fused to lateral
surface; apical lobe consisting of two distinct lamellae fused to form
hooded process, its mesial border folded, caudal lamella longer, end-
ing in globose projection, cephalic lamella bent cephalically, field of
apical spines relatively wide, open, developed along main axis of
gonopod; mesial process forming bulbous projection on lateral and
cephalic sides, ending mesially in long slender spine directed cau-
dally.

Description of holotype: Cephalothorax 1.56 times as wide as
long, dorsal surface covered by minute papillae only evident when
magnified; cervical grooves straight, narrow deep, well defined
proximally, becoming shallower distally, ending near margin of
cephalothorax. Anterolateral margin with shallow post-orbital
notch, series of small closely set papiliform teeth evenly distributed
along margin. Post-frontal lobes low, defined anteriorly by wide de-
pressions. Median groove absent and cephalothorax surface not ex-
cavated in this area. Surface of cephalothorax in front of postfrontal
lobes regularly inclined anteriorly, but not towards middle; front in
dorsal view strongly sinuous, upper margin of.front ill defined, with
few papillae, lower margin sinuous, advanced, clearly visible in dor-
sal view of cephalothorax.

Palm of largest chela (right) moderately inflated; fingers long,
slender, gaping, surface of chela polished, with rows of minute coni-
cal hairs implanted in pores. Walking legs slender, but not conspicu-
ously long, largest being those of third pair (total length 1.01 width of
cephalothorax); merus in this pair 2.9 times longer than wide; spines
of dactylus relatively strong. Exopod of third maxilliped 0.20 length
of ischium of endognath.

Male gonopods short and stocky, straight in caudal and lateral
views, with marginal, apical, and mesial lobes well developed; mar-
ginal lobe spoon-shaped, curved laterally, with terminal border
rounded and fused to lateral surface; apical lobe consisting of two
distinct lamellae fused to form hooded process, its mesial border
folded, caudal lamella longer, ending in globose projection, cephalic
lamella bent cephalically, field of apical spines relatively wide, open,
developed along main axis of gonopod; mesial process forming bul-
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bous projection on lateral and cephalic sides, ending mesially in long
slender spine directed caudally.

Remarks: As in M. maigualidaensis, a retraction of the lateral
margin of the cephalic lamella and the basal lobe of the field of
thorns has fused to close the field. The apex of the mesial process has
turned into a thorn; in cephalic sight the apical border of the caudal
lamella projects prominently over cephalic lamella. As viewed from
the same angle, there is an enlargement of the lateral border of ce-
phalic lamella. Rudiment of the lateral lobe similar to members of
the genus Fredius.

Distribution: this species is so far known from the medium ele-
vation (950 m) of the Roraima-Kukenan Massif in Venezuela close
to the border with Brazil and Guiana (P1. 1).

Etymology: The name roraimaensis, of this species of Microthel-
phusa refers to its type locality.

DISCUSSION OF MICROTHELPHUSA

Campos (2001) and Campos and Magalhées (2004) have pos-
tulated that the genus Rodriguezus Campos y Magalhies, represents
a sister-group to all other Kingsleyini. In this genus the orifice of the
branchial efferent channel is partly closed by a spine of the jugal an-
gle and by the production of the lateral lobe of the epistome, the
merus of the third maxilliped has the endognath regularly curved,
and its exognath is approximately 0.5 times the length of ischium.
As shown by Rodriguez (1986), the adaptation of pseudothelphu-
sids to air breathing led to a progressive opening of the orifice of the
branchial efferent channel and to an indentation in the border of the
merus; this process is accompanied by a reduction of the exognath
in the third maxilliped. In the species of Microthelphusa dealt with
above, the border of the merus is rounded, as it is in Rodriguezus, but
its exognath is approximately 0.4 times or less the length of the is-
chium, and the orifice of the branchial efferent channels is open,
thus pointing to a more derived condition. The first male gonopods,
however, retain some of the primitive traits of Rodriguezus, as dis-
cussed below.

The type of gonopod more closely associated with Rodriguezus
is that of Microthelphusa aracamuniensis, n. sp. Both taxa share simi-
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larities, in the shape of the apex of the marginal lobe, the field of
thorns, and in the shape of the prolongation of the keel of the lateral
border of the cephalic lamella. The latter forms an angular lobe un-
derneath the apex of the marginal lobe, which should be called basal
lobe of the field of thorns. Microthelphusa aracamuniensis is apparently
the more primitive species in its genus, however, it still shows some
features of Rodriguezus.

Genus Fredius Pretzmann, 1967

The genus Fredius Pretzmann, hitherto comprises five species of
large freshwater crabs geographically restricted to the Guiana region
and the Amazon Basin. Rodriguez and Pereira (1992) discussed in
great detail the systematics and distribution of this genus. The new
species described here is smaller than the others previously known.

Fredius cuaoensis, new species
Figs.11-13, PI. 1 (distribution), PL. 2F

urn:lsid:zoobank.org:act:D53A29E4-422F-4329-83CC-30AA051C9A61

Material examined: Alto Rio Cuao, Estado Amazonas, Venezuela, 5 Octo-
ber 1957, leg. S. Zent, 1 male holotype, cl. 19.9 mm, cb. 30.6 mm (CCDGR-IVIC-
1117).

Diagnosis: Marginal lobe with conspicuous knob-like projec-
tion, continued laterally by subapical bulge; apical lobe subquadrate,
strongly marginated proximally, projected mesial into acute conical
spine directed caudally and distally; field of apical spines narrow, de-
veloped along main axis of gonopod; mesial process with conical
acute spine directed caudally and distally, with bifid tip; cephalic sur-
face of this lobe thickened and connected to subapical bulge.

Description of holotype: Cephalothorax 1.54 times as wide as
long, dorsal surface covered by minute papillae not visible unless
magnified; cervical grooves shallow and thin, almost straight, ending
near anterior margin of cephalothorax; anterolateral margins with
shallow postorbital notch, remaining margin with approximately 15
large papillae, coalescent towards beginning of series. Post-frontal
lobes low, small. Median groove absent. Surface of cephalothorax in
front of postfrontal lobes slightly concave in frontal view and in-
clined anteriorly. Upper border of front slightly convex in dorsal
view; well defined and provided with row of flat papillae, without



Sudrez
88 ANARTIA, 25 (2013 “20157): 64 - 94

Figure 11. A.- Total caudal view of the first gonopod of the Holotype of
Fredius cuaoensis, n. sp.; B-D.- Detail of the Holotype first gonopod in caudal
view (B), lateral view (C), and cephalic view (D).
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Figure 12. A.- Fredius cuaoensis, n. sp., detail of the Holotype first gonopod
in mesial view; B.- Apical view of the first gonopod; C.- Third maxilliped of
the Holotype.
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Plate 2. Dorsal view of the cephalothorax of six freshwater crab new spe-
cies: A.- Microthelphusa aracamuniensis, n. sp.; B.- M. marahuacaensis, n. sp.;
C.- M. guaiquinimaensis, n. sp.; D.- M. maigualidaensis, n. sp.; E.- M. rorai-
maensis, 0. Sp.; F.- Fredius cuaoensis, n. sp.
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Figure 13. Righ major cheliped of Fredius cuaoensis, n. sp.

median notch; lower margin thin, slightly sinuous and depressed at
middle in frontal view, advanced; surface of front between upper and
lower borders high.

Palm of largest chela inflated, with lower margin sinuous; fin-
gers short, moderately gaping, mobile finger with scattered black
dots near tip. Exopod of third maxilliped 0.48 length of ischium of
endognath.

Male gonopod short and stocky, straight in caudal and lateral
views. Marginal lobe short, straight, with conspicuous knob-like pro-
jection, continued laterally by subapical bulge; apical lobe subquad-
rate, strongly marginated proximally, projected mesially into acute
conical spine directed caudally and distally; field of apical spines nar-
row, developed along main axis of gonopod, lodged between two la-
mellae which constitute apical lobe; cephalic lamella prolonged dis-
tally and bent cephalically; mesial lobe with conical acute spine di-
rected caudally and distally, with bifid tip; cephalic surface of this
lobe thickened and connected to sub-apical bulge.

Remarks: The sub-apical bulge present in the first gonopod of
this species is characteristic of the genus Fredius, but other characters,
like the narrow field of spines and the spiniform mesial lobe appear
more typically in Microthelphusa.

Distribution: So far known from the upper Rio Cuao in the
State of Amazonas, Venezuela. It might be an endemic to this region.
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Etymology: Fredius cuaoensis owns its name to the Amazonian
River Cuao, where the only specimen known was collected by An-
thropologist Stanford Zent.
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Abstract

Members of the speciose subtribe Pronophilina (Nymphali-
dae: Satyrinae) are Neotropical butterflies predominantly found in
cloud forests. A few species live exclusively in open habitats above
the tree line: paramo and puna biomes. This habit requires special
adaptation to particular physical and climatic conditions of the
oreal zone in the tropics. At least ten species of the endemic genus
Redonda Adams and Bernard inhabit the paramos of the Venezu-
elan Andes. We herein describe seven of them: R. castellana Viloria
and Camacho, n. sp., R. centenaria Viloria and Camacho, n. sp.,
R. chiquinquirana Ferrer-Paris, n. sp., R. frailejona Ferrer-Paris and
Costa, n. sp., R. lathraia Viloria and Camacho, n.sp., R. leukas-
mena Viloria and Camacho, n. sp., and R. lossadana Ferrer-Paris,
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n. sp., and rank Redonda empetrus bolivari Adams and Bernard to
full specific status.

Keywords: Andes, biogeography, Diaphanos, paramo, Quaternary,
Redonda, Steromapedaliodes.

Nuevas mariposas satiridas de los Andes
Venezolanos (Lepidoptera: Nymphalidae)

Resumen

Los miembros de la riquisima subtribu Pronophilina (Nympha-
lidae: Satyrinae) son mariposas neotropicales que se encuentran
predominantemente en bosques nublados. Pocas especies viven ex-
clusivamente en ambientes abiertos, por encima de la ceja de mon-
tafia: biomas de paramo y puna. Este habito demanda adaptacion
especial a condiciones fisicas y climaticas particulares de la zona
oreal tropical. Al menos diez especies del género endémico Redonda
Adams y Bernard habitan los paramos de los Andes de Venezuela.
Describimos aqui siete de ellas: R. castellana Viloria y Camacho,
n. sp., R. centenaria Viloria y Camacho, n. sp., R. chiquinquirana
Ferrer-Paris, n. sp., R. frailejona Ferrer-Paris y Costa, n. sp., R.
lathraia Viloria y Camacho, n.sp., R. leukasmena Viloria y Cama-
cho, n. sp., R. lossadana Ferrer-Paris, n. sp., y elevamos Redonda
empetrus bolivari Adams and Bernard a estatus especifico.

Palabras clave: Andes, biogeografia, Cuaternario, Diaphanos, para-
mo, Redonda, Steromapedaliodes.

INTRODUCTION

In his monograph on the genus Pedaliodes Butler, Thieme
(1905) described the Venezuelan species Pedaliodes empetrus (pp. 95,
98-99, tbl. 1, fig. 7), based on a single specimen allegedly collected
in the “Schneebergen von Merida” [snowy mountains of Meridal].
He however seemed to have doubts in placing it amongst other
north Andean representatives of the group. Pointing out its bigger
size, slightly different habitus, lighter colour, hindwings elongated
as compared to typical Pedaliodes, unique spatulate antennae and
long labial palpi, Thieme appropriately compared the underside
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wing pattern of his ‘P’ empetrus with that of ‘P’ albonotata Godman,
another endemic species of the Venezuelan Andes, and possibly a
closely related taxon. Forster (1964) successfully split Pedaliodes into
several new genera, placing P albonotata under Steromapedaliodes,
but neglecting P. empetrus, apparently because he had no access to
the type material (one single male, originally in Thieme’s collec-
tion, which has not been located — see below). Huber’s study of
1973 revealed that the biotope occupied by empetrus is the open,
windswept paramo above 3200 m (oreal biome), but failed in ar-
bitrarily assigning the species to the genus Punapedaliodes Forster.
Any way, Huber, not being a butterfly taxonomist, perhaps based
its combination exclusively on the external appearance of the speci-
mens he caught, which is reminiscent of certain high elevation gen-
era from the Equatorial and southern Andes (Altopedaliodes Forster,
Punapedaliodes, Argyrophorus Blanchard). Later, in 1975 and 1977,
Adams and Bernard (1981) researched the butterflies of the cen-
tral Cordillera de Mérida, and obtained a new, good series, of this
“unusual” butterfly species. They studied the morphological struc-
ture of the male genitalia, wing venation and pattern, and some
ecological features of ‘Pedaliodes’ empetrus, finding enough synapo-
morphies to justify the diagnosis of the genus Redonda, to include
Thieme’s taxon and another subspecific one they described from
the southwestern portion of the central Mérida range. We herein
consider the latter as a separate species, Redonda bolivari Adams and
Bernard, stat. nov., based on morphological features, but also on
biogeographical inferences.

In the 1990s and the beginning of the following decade, during
a series of butterfly surveys conducted by the authors and collabo-
rators in the oreal biomes of the Venezuelan Andes (“paramos”,
in Spanish), several undescribed forms of Redonda were discovered
inhabiting separate allopatric paramo units, and contiguous para-
patric altitudinal zones. One species from the western Cordillera de
Meérida, Redonda bordoni Viloria and Pyrcz, was already described in
Viloria et al. (2003), who at that time suggested its female might be
the first known case of brachyptery in butterflies. More ecological
and distribution data of each member, so far detected, of the genus
Redonda have also been gathered along the last 25 years. Extensive
collecting by several people allowed for improving the understand-
ing of their geographical distributions (see Pyrcz 2010a, 2010b).
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Distribution studies and biogeographic analyses of this genus will
be published separately.

Seven new species of Redonda are described in this work, and
brief information on their geographic distribution, behaviour and
affinities is presented and discussed for them and for the three taxa
previously known.

MATERIALS AND METHODS

Butterflies were collected by conventional methods (hand nets)
in several sectors of the Andes of Venezuela, between 1991 and
1995, 1999 and 2000, and 2001-2015. Observations on the ecology
of the butterflies and other field notes were taken iz situ, during the
course of sampling activities.

The following is a list of localities (from Northeast to South-
west, with dates and names of collectors) from where type speci-
mens for this study were obtained:

— Pdramo de Los Nepes, 2450-2850 m, Serrania del Cendé, Trujil-
lo-Lara States borderline [Dinira National Park]: 12.viii.1991,
Angel L. Viloria, Jestis Camacho, Rosanna Calchi; ii.2000, A.
L. Viloria, José Rafael Ferrer-Paris.

— Paramo de Las Rosas, 2800-3100 m, Serrania del Cendé, Trujil-
lo-Lara States borderline [Dinira National Park]: 20.viii.1991,
Jesus Camacho; 12/16.i.1994, A. L. Viloria, J. Camacho, R.
Calchi; iii-1994, A. L. Viloria, J. Camacho, Mauricio Garcia,
Carlos Fernandez; 8-viii-1995, M. Garcia.

— Paramo del Cendé, 3100 m, Serrania del Cendé, Trujillo-Lara
States borderline [Dinira National Park]: iii.1994, A. L. Vilo-
ria, J. Camacho, M. Garcia, C. Fernandez; 8.viii.1995, M.
Garcia.

— Paramo de Jabon, 3000 m, Serrania del Cendé, Trujillo-Lara
States borderline [Dinira National Park]: 25.x11.1989, CEUM
[Centro Excursionista de la Facultad de Agronomia, Universi-
dad Central de Venezuela, Maracay].

— Pdramo de La Cristalina, 2800 m, north of Niquitao Massif,
Trujillo State: 14.v. 1986; 14.vi. 1986, John Edwin Lattke.
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— Paramo de Las Moras, 3000 m, north of Niquitao Massif, Tru-
jillo State: 19/20.11.2007, Mauro Costa.

— Paramo de Ortiz, 2850-3100 m, upper Rio Castan, north of
the Niquitao Massif, Trujillo State: 12.ix.1991, A. L. Vilo-
ria, Rosanna Calchi, Edwin Moscé; 7.1.1992, A. L. Viloria,
J. Camacho; 16.viii.2003, A. L. Viloria, Mariana Alarcén,
Wilmer Rojas, Giovanny Fagua, Moénica Higuera.

— Pdramo de Cabimbu, 2850-2950 m, Serrania de Niquitao (Niqui-
tao Massif), Trujillo State: 11-ix-1991; A. L. Viloria, R. Calchi.

— Teta de Niquitao (base), 3325 m, Serrania de Niquitao (Niqui-
tao Massif), Trujillo State: 23.11.2000, A. L. Viloria, J. Cama-
cho, J. R. Ferrer-Paris, Freddy Garcia.

— Paramo de Tusiame, 3100-3200 m, between Tuname and Las
Mesitas, south of the Niquitao Massif, Trujillo State (bor-
derline with Mérida State): 10.ix.1991, A. L. Viloria, R. Cal-
chi; 15.viii.2003, A. L. Viloria, Tomasz W. Pyrcz, Mariana
Alarcén, Wilmer Rojas, Giovanny Fagua, Moénica Higuera;
16.11.2010, M. Costa.

— Pdramo de Santo Domingo, 3000-3300 m (including Hotel Los
Frailes and Laguna Victoria), Serrania de Santo Domingo, on
the road between Santo Domingo and Apartaderos, Mérida
State [P. N. Sierra Nevada, in part]: 5.ix.1971, Herbert Huber;
26.ix.1997, Andrew F. N. Neild; 12.iv.2004; 31.iii.2012, M.
Costa; 25.111.2015, Cecilia Lozano, Leandro Moran.

— Paramo de Mucubaji, 3400-3600, upper Serrania de Santo Do-
mingo (including Laguna de Mucubaji and Laguna Negra),
Mérida State [P. N. Sierra Nevada]: 28.1i1.1992; 20.iv.1992,
T.W. Pyrcz; 25.1.2000, 7 and 16.11.2000, 13 and 20-21.iii.2000,
J. R. Ferrer-Paris; 1.1.2002, J. R. Ferrer-Paris, Bertha Condori;
14.1x.2004, J. R. Ferrer-Paris, M. Alarcon; 25.111.2015, J. R.
Ferrer-Paris, Leinny Gonzalez.

— Pdramo de La Culata, 3300-3400 m, upper Rio Mucujun (includ-
ing Valle del Muerto), Serrania de La Culata, N of Mérida city,
Meérida State [P. N. La Culata]: 30.i.2000, J. R. Ferrer-Paris, A.
L. Viloria; 15.11.2000, J. R. Ferrer-Paris; 11.2008, Pierre Boyer.

— Paramo de Los Conejos, 3400-4300 m, upper Rio Albarregas (in-
cluding Pico Campanario, 4300 m), Serrania de La Culata,
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NW of Mérida City, Mérida State [P. N. La Culata]: 10.ix.1938,
Tracey; 29.viii.1971, H. Huber; 20.vi.1975; 15.viii.1977, Mi-
chael J. Adams, George 1. Bernard; 31.viii.2001, J. Camacho.

— Laguna Verde-Laguna del Suero, 4000 m, above La Mucuy, SE
of Mérida City, Sierra Nevada de Mérida, Mérida State [P. N.
Sierra Nevada]: 12.11.1985, CEUM.

— Loma Redonda, 3900-4000 m, S of Mérida City, Sierra Nevada
de Mérida, Mérida State [P. N. Sierra Nevada]: 21.iv.1975, M.
J. Adams, G. I. Bernard; 8.11.2007, T. W. Pyrcz.

— Paramo La Negra, 3200 m, southwestern Cordillera de Mérida,
Meérida State [P. N. Juan Penaloza]: 30.ix.1951, P. Fenjues;
14.1.1982, Carlos Bordon.

— Paramo EI Batallon, 3000-3800 m, southwestern Cordillera de
Mérida, Mérida-Tachira States borderline (including Sumu-
sica, Laguna El Cenegon, Laguna Grande, Pico El Pulpito) [P.
N. Juan Pefialoza]: 26/28-ii-1994, A. L. Viloria, J. Camacho,
M. Garcia; 16-xii-1994, M. Garcia; 12/14-1-1995, J. Camacho,
M. Garcia; 2/4.1ii.1996, J. Camacho, M. Garcia, Janusz Woj-
tusiak, T. W. Pyrcz; 12-13.11.2000, A. L. Viloria, J. Camacho,
M. Garcia, J. R. Ferrer-Paris; 2.iv.2000, J. R. Ferrer-Paris.

We set, labelled and examined the butterflies, dissected their
wings and genitalia, and made ink drawings by means of standard
methods, using different kinds of WILD and Leica stereomicro-
scopes and adapted cameras lucidas. Photographs were obtained
with a Canon Camera EOS Rebel 3Ti, with a 100 mm macro lens,
using ring flash lights and several other kind of artificial illumina-
tion like fixwed fluorescent and led ring and conventional reflector
lamps, in the laboratories of the Departament of Biology, Faculty
of Sciences and the Faculty of Agronomy of the University of Zulia
in Maracaibo, and the Centre of Ecology of the Venezuelan Insti-
tute for Scientific Research, Altos de Pipe. Types and other speci-
mens examined are deposited in the following private and public
(institutional) collections (abbreviations cited in text):

AFN: Collection of Andrew Neild, London, England,;
BMNH: The Natural History Museum, London, England; IVIC:
Instituto Venezolano de Investigaciones Cientificas —Centro de Es-
tudios Botanicos y Agroforestales, Maracaibo, Venezuela; JFLC:
Collection of Jean-Frangois LeCrom, Bogota, Colombia; MALUZ:
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Museo de Artropodos, Facultad de Agronomia, La Universidad
del Zulia, Maracaibo, Venezuela; MC: Collection of Mauro Costa,
Caracas, Venezuela; MIZA: Museo del Instituto de Zoologia Agri-
cola, Facultad de Agronomia, Universidad Central de Venezuela,
Maracay, Venezuela; MPUJ: Museo Javeriano de Historia Natural
Lorenzo Uribe, S.J., Pontificia Universidad Javeriana, Bogota, Co-
lombia; MUSM: Museo de Historia Natural, Universidad Nacional
Mayor de San Marcos, Lima, Per;; MZUJ: Muzeum Zoologiczne
Instytutu Zoologii Uniwersytetu Jagiellonskiego, Krakow, Poland;
ZMHU: Zoologisches Museum Humboldt Universitét, Berlin, Ger-
many; ZSBS: Zoologische Staatssammlung Miinchen, Germany.

Comparative morphological examinations of preserved butter-
flies and their structures, and their descriptions, were performed at
several stages in the Museo de Biologia de La Universidad del Zu-
lia, Maracaibo, Venezuela (MBLUZ: 1991-1995, 1999-2000, 2014),
MALUZ (1991-1995, 2012, 2014), BMNH (1995-1998, 2001, 2003,
2011), MZUJ (1997), ZSBS (1997), the Universitdt Bayreuth, Ger-
many (1999-2000), and most recently in the Centro de Estudios Bo-
tanicos y Agroforestales (Maracaibo, 2011-2015) and the Centro de
Ecologia (Altos de Pipe, 2000-2015), IVIC.

We present our results as taxonomic hypotheses based on com-
parative morphology and biogeography, coupled with the interpre-
tation of phylogenetic essays already published for some members
of the genus Redonda. Our recognition of the specific status of each
butterfly taxa described or treated in this study follows the intuition
of such hierarchy through cummulative evidence: observation and
homological comparison of colour pattern of wings and palpi, as
well as morphological features of different structures of the male
genitalic armature. Our previous experience in the systematics of
satyrine butterflies indicates that closely related species among the
Pronophilina may show subtle but constant morphological differ-
ences with respect to the characters evaluated, although there is
some degree of individual variation, that sometimes is validated
by bionomic information derived from field observations. We have
also followed intuitive interpretation of the discrete distribution of
the taxa (both in altitude and latitude) in the Venezuelan Andes, in
agreement with the evolutionary model of speciation of Michael J.
Adams (1977, 1985), which one of the authors of this contribution
tested through the methods of cladistics and found to be accept-
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able, coherent, suitable and reliable as a working hypothesis (Viloria
1998). Adams’ model allows for rational explanations of the diver-
sity and distribution in allopatry, parapatry and sympatry of the dif-
ferent species of Redonda in the Venezuelan Andes.

The ten taxa herein studied are all considered fully developed
species, unable to hybridize among them in natural conditions. Some
very similar, apparently closely related species, inhabit discrete allo-
patric and parapatric areas of paramo that are geographically very
close to each other (for instance, in the paramos of Trujillo state), and
some others that are otherwise morphologically different, can live in
contiguous elevation zones (for instance, in the paramo El Batallon,
Meérida-Tachira states), and are therefore parapatric or even partly
sympatric in some very narrow ecological bands of contact. At least
one case of wind drift recorded in this study indicates that there may
be certain degree of accidental sympatry among species that are in a
strict sense, endemic to separate, disjunct geographic ranges. All of
this sum up to evidence that peculiarities of geographic distribution
within this genus support on one side the assumption that our taxa
are species on their own right and not geographic races (subspecies),
and on the other, that their evolutionary development may have been
mediated not only by historical geographic isolation of their high al-
titude habitats but also by ecological factors intrinsic to each species,
most of which remain unknown.

RESULTS

Genus Redonda Adams and Bernard, 1981
[Pedaliodes Butler; Thieme, 1905: 95, 98-99 (in part)]
[Punapedaliodes Forster; Huber, 1973: 195 (misidentification)]
Redonda Adams and Bernard, 1981: 367-368.

Redonda Adams and Bernard; Adams, 1985: 38; d’Abrera 1988: 871; Viloria,
1990: 218, 219; 1993: 69; 1994: 180, 184, 185; 1997: 15; 1998: 7, 14, 24, 37, 77, 78,
91, 95, 97, 99, 108, 124, 126, 182, 318-320, 409, 414, 415, 427, 445, 464, 467 (tbl.
1), 476 (fig. 1, distribution); 2000: 266, 269, 271; 2002: 178 (tbl. V), 190; 2005: 450;
2007: 1, 2, 9; Viloria et al., 1993: 226-227; Pyrcz, 1999: 354; 2004a: 289, 295, 296;
2004b: 570, 616; 2007a: 40, 41; 2007b: 17-19; 2008: 126; 2010a: 12, 13 (fig. 17, an-
tennal clubs), 38, 45 (fig. 35, females venation), 55, 69, 87 (fig. 82, cladogram), 88,
91, 109, 113, 116, 126, 171, 180 (fig.131, wing area), 181 (figs. 132, dimorphism;
134, habitats), 183, 184 (fig. 136, distribution map),185 (fig. 137, potential distribu-
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tion), 186, 207 (putative hostplants), 214; 2010b: 265, 266 (fig. 1), 267, 268 (fig. 2,
distribution), 270 (fig. 4, habitats), 271 (fig. 5), 272, 273; Ferrer-Paris, 2000: i-xiii, 1,
6,8,9,10,12,13,15,17, 19, 20, 27 (fig. 3.1), 28, 30, 32, 36, 38, 39 (fig. 3.6), 40 (tbl.
3.5), 47, 48 (fig. 3.11), 49, 50 (tbl. 3.9), 51 (fig. 3.13), 52, 63, 66, 67, 68, 69, 70, 78
(fig. A.5), 81, 89 (tbl. C.5), 94-96 (tbl. C.9); Viloria and Pyrcz, 2001: 1, 2, 5, 6, 12,
15, 17; Ferrer-Paris and Viloria, 2002: 138-139; [2004]: 626, 627, 628 (fig. 1, clado-
gram), 629, 630 (fig. 3, wing area), 631; Viloria et al., 2003: 21, 22 (figs. 1, 2), 23
(fig. 3), e-appendices: [6]; 2007: [23], [24]; Lamas et al., 2004: 215; Orellana, 2004:
5-54; Balint and Wojtusiak, 2006: 283; Shou et al., 2006: 105; Silva Dias, 2006: 21;
Pyrcz et al., 2009: 508, 525; 2014: suppl. material: [2 (tbl. S1)]; Pyrcz and Viloria,
2007: 46, 47 (tbl. 3); Posso Duque et al., 2010: [185]
[“Pedaliodes” Butler; Descimon, 1986: 510]

Redononda [sic]; Pyrcz and Fratello, 2005: 211.

Type species: Pedaliodes empetrus Thieme, 1905, by original
designation.

Revised diagnosis. Butterflies of medium size, some females
rather smaller than males; colour pattern could be sexually dimor-
phic as well; females strongly sedentary (except for that of R. leukas-
mena, n. sp., which is almost as active in flying like males). Antenna
to two-fifths costa. Antennal club heavily spatulated and concave.
Eyes densely hairy. Palpi twice as long as head; first segment one-
quarter the length of the second; third segment three-quarters the
length of the first. Forewing subtriangular; hindwing suboval, lon-
ger than in Pedaliodes Butler, outer margins rounded and regular,
sometimes slightly scalloped in hindwing (wings generally much
narrower in dimorphic females). Androconial patches absent. Ocel-
lar elements present in postdiscal area of both wings (either dor-
sally or ventrally, or both), but simplified as white spots, which are
sometimes elongated and highly distorted (fusiform, v-shaped, or
in the form of a fleur-de-lys); ventral wing pattern highly cryptical
for grass or sandy habitats, sometimes stereomorphic in the sense
of Schwanwitsch (1938); upperside wing pattern with conspicuous
marks (grey or white) developed in discal area at different degrees.
Venation (Fig. 1): Forewing Sc, R1 and R2 all independent, R3, R4,
R5 originated from common root at distal third of wing; R3 half
nearer to root of R4 than to discal cell, no r-m1, but M1 emerg-
ing from R3-5 (totally independent in Steromapedaliodes Forster
(Fig. 2), Dangond Adams and Bernard (Fig. 3) and Paramo Adams
and Bernard (Fig. 4)) m1-m2 curves inwards, vestigial veinlet (only
in males) entering discal cell in the middle of m1-m2 (closer to root
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Figs. 1-4. Male wing venation of the type species of four oreal pronophi-
line butterfly genera endemic to the Northernmost Andes and the Sierra
Nevada de Santa Marta; 1. Redonda empetrus (Thieme, 1905),Venezuela,
Cordillera de Mérida, Rio Albarregas, N of Merida, 3400 m (wing prep.
ALV27-1997, in BMNH); 2. Steromapedaliodes albonotata (Godman, 1905),
Venezuela, Cordillera de Mérida, Rio Albarregas, N of Merida, 3400 m
(wing prep. ALV07-1997, in BMNH); 3. Dangond dangondi Adams and
Bernard, 1979, Venezuela, Sierra de Perija, S slope of Cerro Avion, 3450
m (wing prep. ALV11-1997, in BMNH); 4. Paramo oculata (Krtger, 1924),
Colombia, Sierra Nevada de Santa Marta, Cambirumeina, 3950 m —dark
areas represent androconial patches (wing prep. ALV12-1997, in BMNH).
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Figs. 5-7. Female wing venation, and comparative shape and size propor-
tions of selected species of Redonda Adams and Bernard; 5. R. bordoni Vi-
loria and Pyrcz, 2003 (paratype, wing prep. ALVSNO0-1997, in MALUZ);
6. R. centenaria Viloria and Camacho, n. sp. (paratype, wing prep. AL-
VSN1-1997, in MALUZ); 7. R. leukasmena Viloria and Camacho, n. sp.
(paratype, wing prep. ALVSN2-1997, in MALUZ).

of M2 in Paramo, right at base of M2 in Dangond, absent in Stero-
mapedaliodes); hindwing humeral vein moderately developed, broad-
ened at extreme (unlike Paramo and Dangond, where it is not broad-
ened, and Steromapedaliodes, where it is vestigial); root of Cul closer
to that of M3 than that of Cu2; root of M3 halfway between those
of Cul and M2; A2 and A3 independent, m1-m2 long (twice as
long as cul-cu2; shorter in Steromapedaliodes, Paramo and Dangond)
and moderately curved inwards; discal cell about half the length of
the hindwing. Male genitalia: tegumen bubble-domed, and well dif-
ferentiated from uncus; uncus strong and slightly hooked, as long
as tegumen; gnathi absent or vestigial; saccus short and globular;
aedeagus generally straight, or slightly contorted, relatively short (as
long as tegumen + uncus, or slightly longer in R. bolivari Adams and
Bernard, n. stat.), never totally symmetrical; valvae broad, subtrian-
gular, simple, moderately hairy and devoid of ornamentation.

Comments. Redonda comprises a group of, so far ten, high el-
evation-specialized satyrine butterflies species. A genus endemic to
the easternmost branch of the northern Andes, in Venezuela. Most
of its species are distributed discretely in separate, archipelago-like,
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high elevation paramo units (above 2700 m) of the Cordillera de
Meérida, northwest of the Tachira Depression. It has been men-
tioned as a putative example of rapid radiation in small isolated
areas under extreme environmental conditions (see Viloria 1998,
Ferrer-Paris 2000, Viloria et al. 2003, Ferrer-Paris and Viloria 2004,
Pyrcz 2010a, 2010b).

SPECIES ACCOUNT

Redonda bolivari Adams and Bernard, 1981, n. stat.

Figs. 8,9, 10,11, 12, 13 (males), 46, 47 (male genitalia)

Redonda empetrus bolivari Adams and Bernard, 1981: 368-369, fig. 28;
d’Abrera, 1988: 871, fig. (identification erroneously given in caption as Diapha-
nos huberi Adams and Bernard); Viloria, 1998: 319 (in part misidentification of R.
empetrus); 2000: 269, 270 (last, misidentification of R. empetrus); 2002: 190; 2005:
459; Ferrer-Paris, 2000: 27 (fig. 3.1, distribution [in part misidentification of R.
empetrus]), 36, 37 (fig. 3.5), 91-92 (tbl. C.7); Viloria et al., 2003: 22 (fig. 1c, male), 23
(fig. 3); Ferrer-Paris and Viloria, [2004]: 629 (tbl. 1), 630 (fig. 3); Lamas ez al., 2004:
215; Pyrcz, 2007b: 18, 19; 2010a: 87 (fig. 82, cladogram), 180 (fig. 131, wing area),
181(fig. 134B, habitat), 184 (fig. 136, distribution), 244; 2010b: 266 (fig. 1J male),
267, 268 (fig. 2, distribution), 270 (fig 4C, habitat), 272.

[Redonda bordoni Viloria and Pyrcz, 2003: 21-24, e-appendix A: pp. [1-2]
(misidentification, in part)].

Type locality: 4000 m, [paramo of] Loma Redonda, Cordillera
de Mérida [northern slopes of the Sierra Nevada de Mérida, and
south of the city of Mérida, Mérida State], Venezuela. Established
by Adams and Bernard (1981).

Comments. Our recognition of Redonda bolivari as a species
in its own right obeys to several sources of evidence. It is the only
species of the genus known to have an aedeagus longer (average
1.3 times) than the combined length of its tegumen + uncus. None
of the other species of Redonda reach 1.0 in the aedeagus/tegumen
+uncus ratio. Additionally, the aedeagus of R. bolivari is more ro-
bust and straight than in any other species so far recognized within
the genus (notably shorter and thinner, and more asymmetrical in
R.empetrus). Its saccus is also more robust than that of R. empetrus,
and definitely the longer within the genus; the valvae are more ob-
long than in R. empetrus. All individuals of this species which we
have examined are steadily large in wingspan (unlike R. empetrus).
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The wings of Redonda bolivari are basally broader and with a more
rounded profile than those of R. empetrus. Males of R. bolivari (like
in R. bordoni Viloria and Pyrcz and R. leukasmena Viloria and Cama-
cho, n. sp., which are quite distinctive in wing pattern) have no scal-
loping on the hindwing margins. These three species have coinci-
dentially the largest and fastest males. The dark colour of R. bolivari,
as well as its notably reduced ocellar elements are stable characters
(along a broad geographic distribution). Its upperside tends to lack
one of the diagnostic characters established by Thieme (1905) for R.
empetrus: a well defined dark discal stripe on the forewing. Morpho-
logical variation among males cannot be well ascertained due to the
few specimens known, but some individuals have a more marked
distinction between the basal (darker) and the distal half (lighter) of
the forewing on both sides. Females have not yet been discovered,
as they are inconspicuous and probably, much smaller than males,
flightless, and brachypterous, as in some other species of the genus.

The natural area of distribution of Redonda bolivariis the Sierra
Nevada de Mérida (south of the city of Mérida), a mountain range
that contains the highest elevations of Venezuela (reaching nearly
5000 m elevation). All Sierra Nevada records come from the up-
permost level of the paramo between 3900 and 4000 m, around the
highest prominences, the peaks Humboldt and Bonpland (Laguna
Verde-Laguna Suero) and the peaks Bolivar and Espejo (Loma Re-
donda). However, the paramo biome of this area is extensive and
continuous from an unknown ecological limit near the Mucubaji
area (Sierra de Santo Domingo, northeast of Mérida) to the Los
Nevados area, right to the south of Mérida. It might well reach
the paramos of Acequias and San Pedro, as well as those ones in
the region of the Pueblos del Sur. This supposition is based on the
eventual finding of two aged, badly worn-out and isolated male
individuals of Redonda bolivari (Figs. 10-13, 47) in the paramo del
Batallon (3200-3400 m) in February 1994 (together with 24 males
and 2 females of R. bordoni, and 2 males of R. lathraia Viloria and
Camacho, n. sp.). This region is orographically and ecologically
separated from the paramos of the Sierra Nevada de Mérida by ca.
60 km of distance across territories whose maximum elevations are
too low for developing paramo biome. El Batallon is the natural
habitat of two endemic, possibly allopatric taxa, Redonda bordoni
and R. lathraian. sp., and the two butterflies above referred, cer-
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Figs. 8-13. Males of Redonda bolivari Adams and Bernard, 1981, n. stat.;
8. Loma Redonda, Sierra Nevada de Mérida (upperside); 9. Ibid. (undersi-
de); 10. Worn-out specimen (1) from Paramo del Batallén (upperside); 11.
1bid. (underside); 12. Worn-out specimen (2) from Paramo del Batallon,
13. Ibid. (underside).

tainly endemic to the Sierra Nevada de Mérida, may have reached
this area by action of the strong, trade winds of the dry season, that
notably affect the west of Venezuela between December and March.
This fact raises interesting questions about the possibility of even-
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Figs. 14-15. Adults of Redonda bordoni Viloria and Pyrcz, 2003; 14. Male
holotype (Paramo del Batallon), left upperside, right underside; 15. Female
paratype (same locality), left upperside, right underside.

tual hibridization or successful gene exchange between the taxa in-
volved in accidental meetings of local populations with windswept,
flying, foreign males relocated by force in areas where only females
of other species inhabit. However, we believe that gene flow, if any,
must be extremely small. We are inclined to think that mechanisms
of partner recognition may be different for each species, thus, pre-
cluding the possibility of interspecific mating, even when statisti-
cally plausible.

Material examined. VENEZUELA: 1 male, Estado Mérida, Parque Nacio-
nal Sierra Nevada, Laguna Verde-Laguna Suero, 4000 m, 12.ii.1985, CEUM /eg.
(in MIZA); 1 male, Estado Mérida, Sierra Nevada de Mérida, Loma Redonda,
3900 m, 08.i1.2007 (genit. prep. ALV550-15) (in MC); 2 males, Estado Tachira,
Paramo El Batall()n, entre Laguna El Cenegoén y Laguna Grande, 3200-3400 m;
28.11.1994; A. Viloria, M. Garcia and J. Camacho /eg. (1 genit. prep. ALV544-15)



Viloria et al.
110 ANARTIA, 25 (2013 “20157): 95 - 160

(in MALUZ. These unusual records are commented upon above);1 male, Estado
Meérida, S. of Mérida, Loma Redonda, 4000 m, 21.iv.1975, M. J. Adams, AB2,
holotype of Redonda empetrus bolivari Adams and Bernard (in BMNH).

Redonda bordoni Viloria and Pyrcz, 2003

Figs. 5 (female wing venation), 14 (male), 15 (female), 48

(male genitalia)

[Redonda bordoni Viloria and Pyrcz, MS, nom. nud.; Viloria, 1998: 319; Ferrer-
Paris, 2000: 96 (tbl. C.9)]

[Redonda sp. nov. 1; Ferrer-Paris, 2000: 27 (fig. 3.1, distribution), 29 (tbl. 3.1),
36, 37 (fig. 3.5), 38, 40, 41 (tbl. 3.6), 69, 91 (tbl. C.7); Viloria, 2000: 269; Ferrer-
Paris and Viloria, [2004]: 628 (fig.1);629 (tbl. 1), 630 (fig. 3), 631]

Redonda bordoni Viloria and Pyrcz, in Viloria et al., 2003: 21-23 (figs. 1a, male,
female, 2, 3, 4), e-appendices: [1], [4 (fig. 5, female)], [5 (fig. 6 a male genitalia, b
female genitalia, c female wing venation)] ) (in part misidentifications of R. bolivari
and R. lathraia, n. sp.]; [Anonymous], 2003: 24; Blackman, 2003: 26; Williams,
2003: R467; Lamas et al., 2004: 215; Viloria, 2005: 459; 2008: 278; Balint and Woj-
tusiak, 2006: 288; Pyrcz, 2007a: 40, 41; 2007b: 17, 18, 19; 2010a: 36 (fig. 17C, an-
tennal club), 45 (fig. 35C, female venation), 87 (fig. 82, cladogram), 111, 179, 180
(fig. 131, wing area), 181 (figs. 132A, male; B, female, 133A, pair in copula), 182,
183, 184 (fig. 136, distribution), 244; 2010b: 265, 266 (figs. 1K male, 1L female,
267, 268 (fig. 2), 269 (figs. 3A, B, C females), 271 (fig. 5B pair in copula), 272, 273;
3abno, 2007: 104; Hazel and Butler, 2008: 33; Ferrer-Paris et al., [in press]

Type locality: between Laguna El Cenegdén and Laguna
Grande, Paramo El Batallon, Estado Tachira, Venezuela, 3200-
3400 m, by original designation.

Comments. Among individuals of the type series of Redonda
bordoni there were actually four males which represent two addi-
tional species (one partly sympatric). They were misidentified by
Viloria and Pyrcz (in Viloria ez al. 2003). These four specimens were
collected, together with 24 males and two females of R. bordoni,
in an extense area of paramo in the neighbourhood of Laguna El
Cenegodn (3100-3250 m) by A. L. Viloria, J. Camacho and M. Gar-
cia on 27 february 1994. Two dark individuals, very much worn-out
by age and the action of wind are here unequivocally identified as
belonging to Redonda bolivari, n. stat. (see above for implications of
this discovery). The remaining two, formerly believed to be also a
melanic male form of R. bordoni, are herein recognized as belonging
to a new specific entity, Redonda lathraia Viloria and Camacho, n.
sp., and thus, correspondingly justified.
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In the year 2000 we observed males of R. bordoni in the area
of Sumusica (Tachira state), flying at 7 m/s wind speed and tem-
peratures under 10° C and with similar wind conditions but only
at 2° C in the region of El Ceneg6n. Their flight was erratical and
low, stopping sometimes on the vegetation with wings open and
oriented to the sun. Seldom, they were found resting motionless
in the shadowy side of some leaves. In some places, male indi-
viduals have been found on flowers, especially those of Berberis
sp. (Berberidaceae) and of ground herbs like Gnaphalium (Astera-
ceae). However, we have never seen them feeding on the flowers of
Espeletia (unlike R. castellana, n. sp., and R. centenaria, n. sp., from
the paramos of Trujillo).

One satyrine larva was discovered on Orthosanthus chimboracen-
sis (Kunth) Baker (Iridaceae), in the paramo of Sumusica, and it was
probably of Redonda bordoni: head capsule 4.10 mm wide, 4.02 mm
high; colour: brown with some dark pigmentation on the sides, no
dorsolateral horns. Body pale brown with black marks on both sides
of segments 4-9, body length when caught: 35.20 mm; ca. 0.5 mm
longer after a week in captivity. With a pair of tail appendices, 0.08
mm long, not specially coloured. It was fed in captivity on O. chim-
boracensis and bamboo leaves. It became inactive after two weeks
and apparently entered the praepupa stadium, but we were unable
to continue its rearing.

Material examined. VENEZUELA: 1 male, Estado Tachira, Paramo El
Batallon, entre Laguna El Cenegén y Laguna Grande, 3200-3400 m; 28.ii.1994;
A. Viloria, M. Garcia and J. Camacho leg., holotype of Redonda bordoni Viloria
and Pyrcz; 23 males (3 in MUSM, 3 in JFLC), 2 females, same data (1 wing prep.
ALVSNO0-1997); 19 males (2 in MZUJ, 2 in BMNH), Estado Té4chira, Paramo
El Batallon, entre la Antena CANTYV y la Laguna El Cenegoén, 3100-3250 m;
27.ii.1994; A. Viloria, M. Garcia and J. Camacho leg.; 4 males, Estado Tachira,
Municipio Jauregui, Callejon del Cenegon, 16.xii.1994; M. Garcia /eg.; 6 males, 1
female, Estado Tachira, Parque Nacional Juan Pefialoza, Paramo El Rosal, 3000
m, 12/14.1.1995; J. Camacho and M. Garcia /eg.; 10 males, Estado Tachira, Para-
mo El Batallén, Entre El Cenegon y Laguna Grande, 3000-3400 m, 05.1ii.1996,
J. Camacho, M. Garcia, T. Pyrcz, J. Wojtusiak leg., paratypes of R. bordoni Vilo-
ria and Pyrcz (all in MALUZ, except where indicated); 1 male, Estado Tachira,
Paramo de La Negra, 30.ix.1951, P. Fenjues /eg.; 1 male, Estado Mérida, Paramo
de La Negra, 3200 m., 14.1.1982, C. Borddn leg., paratypes of R. bordoni Viloria
and Pyrcz (in MIZA); 51 males, 1 female, Estado Tachira, Paramo El Batallon,
Via El Pulpito, 3500-3800 m, 02/04.iii.1996, T. Pyrcz, J. Wojtusiak, J. Camacho,
M. Garcia Jeg.; 5 males, Estado Tachira, Paramo El Batallén, Via El Cenegon,
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04.111.1996, T. Pyrcz, J. Wojtusiak, J. Camacho, M. Garcia leg., paratypes of R.
bordoni Viloria and Pyrcz (in MZUJ).

Redonda castellana Viloria and Camacho, n. sp.
Figs. 16, 17 (male), 18, 19 (female), 49 (male genitalia)

Synonymy, description, type material, distribution, comments,
and etymology, below.

Type locality: Venezuela: E[sta]do. Trujillo, Paramo de Ortiz,
3170 m, 9° 14’ 5.7 N, 70° 23’ 39.2 W. Herein established.

Redonda centenaria Viloria and Camacho, n. sp.

Figs. 6 (female wing venation), 20, 21 (male), 22, 23 (female),
50 (male genitalia)

Synonymy, description, type material, distribution, comments,
and etymology, below.

Type locality: Venezuela: Estado Trujillo, Paramo de Cabim-
by, 2900 m. Herein established.

Redonda chiquinquirana Ferrer-Paris, n. sp.
Figs. 24, 25 (male), 26 (female), 51 (male genitalia)

Synonymy, description, type material, distribution, comments,
and etymology, below.

Type locality: Venezuela: Estado Mérida, [Paramo de] Mucu-
baji, 3600 m. Herein established.

Redonda empetrus (Thieme, 1905)

Figs. 1 (male wing venation), 27, 28, 29, 30, 31, 32 (males), 52,
53,54 (male genitalia)

Pedaliodes empetrus Thieme, 1905: 95, 98-99, pl. 1, fig. 7; Thieme; Weymer,

1912: 258, pl. 54, row e; Gaede, 1931: 489; Adams and Bernard, 1979: 99;Desci-
mon,1986: 506, 518; Viloria and Pyrcz, 2001: 3.

Punapedaliodes [ Pedaliodes| empetrus (Thieme); Huber, 1973: 195.

Redonda empetrus empetrus (Thieme): Adams and Bernard, 1981: 368 (in part
misidentification of R. chiquinquirana, n. sp., female description of this taxon), figs.
13 (male genitalia), 27 (female of R. chiquinquirana, n. sp.); Adams, 1983: 474;
1984: 93; d’Abrera, 1988: 871 (in part misidentification of R. chiquinquirana, n.
sp.); 2001: 186, 341, pl. 141,fig. 17; Pyrcz, 1995: 523; 2007b: 17, 18; 2010a: 87
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(fig. 82, cladogram), 184 (fig.136, distribution), 244; 2010b: 266 (fig. 11 male), 267,
268 (fig. 2, distribution);Viloria, 1998: 10, 11, 13, 141, 142, 144, 146 (tbl. 1),147
(tbl. 2), 150 (fig. 23, male), 158 (fig. 72, wing venation), 170 (fig. 125, male geni-
talia), 320 (last, in part misidentification of other taxa, but fig. 23 correct); 2000:
269, 270; 2002: 190; 2005: 459; Ferrer-Paris, 2000: 27 (fig. 3.1, distribution [in part
misidentifications of R. bolivari and R. chiquinquirana n. sp.]), 29 (tbl. 3.1), 36, 37
(fig. 3.5), 38, 41 (tbl. 3.6), 91-92 (tbl. C.7); Viloria and Pyrcz, 2001: 12, 13; Viloria et
al., 2003: 22 (fig. 1(b) male); Ferrer-Paris and Viloria, [2004]: 627, 628 (fig. 1), 629
(tbl. 1), Lamas ez al., 2004: 215.

Redonda empetrus (Thieme); Viloria, 1990: 223; 1998: 126, 176-181 (figs. 151-
157, cladograms), 343, 474 (tbl. 8); 2003: 247, 248 (figs. 1, 2, cladograms); Diaz
et al., 1997: 284, 811; Ferrer-Paris, 2000: x, 17, 30, 31 (fig. 3.2), 32(fig. 3.3), 33, 34
(tbl. 3.2), 35 (tbl. 3.3), 36 (fig. 3.4), 40, 41, 42 (tbl. 3.7), 43 (fig. 3.7), 44 (fig. 3.8), 45
(fig. 3.9), 46 (fig. 3.10), 47 (tbl. 3.8), 66, 69, 78 (fig. A.5, eggs and larvae, fig. A.6),
84 (tbl. C.1), 85-86 (tbl. C.2), 87 (tbl. C.3), 88 (tbl. C.4), 96 (tbl. C.9); Orellana,
2004: 5-57, 5-63, 5-69, 5-70, 5-1; Shou et al., 2006: 105; Viloria et al., 2007: [23];
Pyrcz, 2007a: 40, 41; 2010a: 46, 82, 134, 182, 183; 2010b: 265, 267, 272, 273; Pefia,
2009: 102 (figs. 2, cladogram), 103 (fig. 3, cladogram), 105 (fig. 5, cladogram),
107 (fig. 8, cladogram), 111; Bolafios-Martinez et al., 2010: 89; Padron Martinez,
2010: 19 (fig. 2-1, cladograms A, B), 26 (tbl. 2-1), 84; Pefa ez al., 2011: 70 (tbl. 1),
80 (fig. 6, cladogram).

[Redonda empetrus bolivari Adams and Bernard; Viloria, 1998: 319; 2000: 270;
Ferrer-Paris, 2000: 27 (fig. 3.1, distribution) (misidentifications, at least in part)].

Redonda empetrus georgei Pyrcz and Viloria, nom. nud.; Pyrcz, 2007b: 18, 19;
2010a:181 (figs. 132C, male; D, female; 133, female), 182, 184 (fig. 136, distribu-
tion), 244; 2010b: 272. Redonda emperatus [sic] (Thieme); Pefia, 2009: 104(fig. 4,
cladogram).

Redonda empetrus ssp. 1; Pyrcz, 2010b: 266 (Figs. 1A male, 1B female), 267,
268 (fig. 2, distribution), 270 (fig. 4D, habitat), 271 (figs. 5C, female, 5D, pair in
copula).

Type locality: Herein restricted to the paramos of the upper
Albarregas river (paramo de Los Conejos, pico Campanario, 3100-
4300 m), westernmost extreme of the Serrania de La Culata, north
of the city of Mérida, Mérida State,Venezuela.

Origin’al description, translated into English from Thieme
(1905), by A.L.V. (diagnostic characters in bold letters):

“Ped. Empetrus n. sp. mine (Tbl. 1, Fig. 7)

A form of Pedaliodes between albonotata Godm. and albomaculata
Weymer, bigger than both, posterior [wing] prolongued, elongated
(as in albomaculata). Fringe of wings all pale white between veins,
anterior entire, posterior barely scalloped. Antennal club thick-
ened, claviform, palps longer than usual, without a scaled area.
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Above diluted yellow instead of brown, not quite unicolor, but
brownish stripe, bent, outerly sharp, internally diffuse, anterior
proximal part [of the wing] separated from the distal part. Also
rotten-gray spot in the forewing median cell, crossed by transverse
veins of discal cell. Also posterior discal veins rake-like and grey-
ish. Anterior points (or spots) greater, six submarginal covertly
white, five posteriorly.

Underside anterior saturate brown, discal stripe the same as above,
but rather thin and sharp, submarginal points (spots) the same, as
above. Posterior not brown, but fuscus, all clouded, injected of ir-
regular spots of “dirty dog”. Five transverse submarginal signs co-
vertly white, like figures of the fleur-de-lys, which, that between
veins U R and O R, apart from the shape almost the same as in
Pedaliodes albonotata Godm.

Bigger than the others in the group. Conspicuous by the pale,
wood-tone upperside, which gets blurred by patch bands and
some dirty stains. It recalls albopunctata Weymer due to the ex-
tended, oblong hindwing, and albonotata Godm. (with which it
shares a common locality) by the underside submarginal design
of the hindwing.

The absence of the recurrent vein from the angle of the M D C
duly belongs to Pedaliodes, but the palps are exceptionally long,
the club thickened as a lobe, a case not known to me in any other
Pedaliodes.*)

*Related to the South American species of Oeneis (Argyrophorus
Blanch.) and recalls Argyrophorus Lamna mine (Berl. Ent. Zeitschr.
Vol. XLIX 1904 p. 160), in characters and design of the under-
side.”

A male in my collection from the snowy mountains of Merida.

Comments. The extraordinary monograph on the genus

Pedaliodes, published by Otto Thieme in 1905 appears to basically
be the result of Thieme’s overtaking of the work started by Otto
Staudinger, the prominent German entomologist and insect dealer,
who died in October 1900. It is evident that the aforementioned
research paper took several years of study of the material deposited
in three German and British collections, namely, Thieme’s own col-
lection, Staudinger collection (transferred in 1907 to the Humboldt
University Zoological Museum—Berlin), and the Walter Lionel
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Rothschild collection at Tring, England (later on, bequested to the
British Museum (Natural History), now the Natural History Muse-
um of London). A significant proportion of the new Pedaliodes spe-
cies described by Thieme had been, at least in part, previously iden-
tified as such by Staudinger. Thieme not only may have had access
to the Staudinger butterfly collection, but also to his unpublished
taxonomic notes. Along his monograph, Thieme duly mentioned
Staudinger’s manuscript names several times, and sometimes he
even applied those names to his new species. This is not the case for
‘Pedaliodes’ empetrus, whose description was based on just one male
specimen, preserved in the private collection of Thieme (black and
white photographic image of its upperside illustrated in Thieme’s
plate 1, figure 7). This individual might have come to Thieme’s
possession via some insect dealer based in Berlin; most probably,
Ernst A. Bottcher, and it seems unlikely that Staudinger had ever
known of this taxon. The type specimen of ‘P’ empetrus allegedly
came from the snowy mountains of Mérida, but Mérida (1600-1800
m) was, and still is, a small city that lies in the river Chama valley,
between two, parallel, very high mountain chains that were both
‘snowy’ in that time, the second more than the first: the northern
Serrania de La Culata (with 54 peaks above 4300 m, maximum el-
evation at Pico Piedras Blancas, 4737 m) and the southern Sierra
Nevada (with 14 peaks above 4300 m, maximum elevation at Pico
Bolivar, 5010 m). A detached portion of the latter, the Sierra de San-
to Domingo, contains the other two peaks in Venezuela that reach
above 4300 m (maximum elevation at Pico Mucufiuque, 4660 m)
(Silva Leon 2001).

These geographic considerations are relevant because part of
Thieme’s type material of Pedaliodes sensu lato (a dozen taxa), includ-
ing his only individual of ‘P’ empetrus, is currently lost or has not yet
been located. Rumors spread about the disappearance or loss of his
collections after WWII, but a note published in a German magazine,
the second half of the last century (Gerardo Lamas, pers. comm.),
indicates that his collection, or part of it, was purchased by Kurt
Beuthan after Thieme’s death (in 1907). Beuthan was apparently an
amateur entomologist established in Weissenfels, where he was, at
some point, the Director of the local historical museum. Beuthan’s
entomological collection —or the largest part of it— was auctioned in
1963. The whereabouts of this potentially very valuable collection
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is unknown. In May 2003, two of the authors (A.L.V. and JR.F-
P.) visited the Heimat-Naturgarten in Weissenfels, where there still
exist 20+ entomological drawers containing butteflies, moths and
other insects of the Kurt Beuthan collection. However, there are no
neotropical butterflies among them. Consequently, we have been
forced to consider unavailable for this study the type specimen of
Pedaliodes empetrus Thieme.

In the high mountains around Mérida we recognize four spe-
cies of Redonda, all of them show certain degree of morphological
variability and are externally rather similar to each other. They all
live in paramo environments characterized by open grasslands with
rosettes of Espeletia and/or related genera, that develope as a biome
generally around 3000 m and above, just below the periglacial zone.
However, only some male individuals from the Serrania de La Cu-
lata match well the diagnostic characters highlighted in the transla-
tion of the original description above. The best examples of large
imagos with the characteristic shape of lily flowers (fleur-de-lys) in
the submarginal ocellar elements of the hindwing underside come
from the upper Albarregas river (paramo de Los Conejos and sur-
roundings of the Pico Campanario). Additionally, the recto of those
specimens show the closest similarity to the upperside of the type il-
lustrated by Thieme, especially the shape and size of the submargin-
al white dots of the hindwing. Male individuals of the easternmost
population in La Culata (upper Mucujun river) are very variable in
size (FWL: 25-30 mm) and colour pattern. For instance, the series
we have collected and/or examined from the upper Mucujun river,
represents a range of various degrees of grey dusted over the up-
perside of the forewing cell, and show great variation in length and
shape of the white ocellar elements of the submarginal area of the
hindwing underside (Fig. 27-32). Nevertheless, there are specimens
in the Mucujun population that are indistinguishable from those
from the Albarregas, and have, for example, a well developed “fleur-
de-lys pattern”. We have not been able to detect the diagnostic fea-
tures selected from Thieme’s original description of ‘P." empetrus,
either in the Sierra Nevada individuals of Redonda (R. bolivari) or in
those from the Sierra de Santo Domingo (altitudinal parapatrics R.
frailejona, n. sp. and R. chiquinquirana, n. sp.). Therefore, we inter-
pret the identity of Redonda empetrus as applicable to those individu-
als of Redonda from the Serrania de La Culata, but restrict its type
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locality to the area where its phenotype appears to be more stable,
the upper Albarregas river.

We believe the type specimen of ‘P’ empetrus was obtained by
Salomoén Briceiio Gabaldén at the end of the XIX Century or begin-
nings of the XX in the Serrania de La Culata, region of the Paramo
de Los Conejos. He was the only active, local butterfly collector and
dealer in the Andes of Venezuela during the time that the first par-
amo endemic satyrine butterflies reached Europe and were conse-
quently described: ‘Oxeoschistus’ opalinus (Staudinger, 1897) [Lecto-
type from Mérida, Bricenno [sic], in ZMHU, examined], ‘ Pedaliodes’
albonotata (Godman, 1905) [Lectotype from Mérida, Venezuela, Ex
Staudinger, in BMNH, examined]. His collecting localities in the
Andes around Mérida (La Culata, La Pedregosa, Quintero, etc.)
were all located north of the Chama river. There is no evidence that
he, or any other entomologist before 1905, had collected butterflies
in the highest elevations of the Sierra Nevada de Mérida or in the
Sierra de Santo Domingo, which are south or southeast of the city,
and were far more inaccessible than the Serrania de La Culata (see
Viloria and Pyrcz 2001: 2-3).

Male specimens of R. empetrus from the region of the Paramo
de Los Conejos (upper Albarregas river) westernmost portion of the
Serrania de La Culata, are in average larger (29-30 mm in FWL,
mean 29.5 mm) than those from the upper Mucujun river (25-29.5
mm in FWL, mean 27.06 mm).

Adams and Bernard (1981: 368) obtained specimens of Redon-
da from the Mucubaji lagoon area (Serrania de Santo Domingo).
From this material, they described under the name of R. empetrus the
female of R. chiquinquirana, n. sp. (op. cit., fig. 27). One specimen lo-
cated in the Adams and Bernard collection, which one of us (A.L.V.)
have examined at the BMINH, is unlabelled. It certainly comes from
the Mucubaji area (Serrania de Santo Domingo) as it fits the pheno-
type of females collected later on in Mucubaji (illustrations in Viloria
etal. 2003: fig. 1B, and Pyrcz 2010b: fig. 1D; both also misidentified).
Females of putative Redonda empetrus from the upper Mucujun river
population have been illustrated by Pyrcz under a different nomi-
nal identity (2010a: 181, figs. 132D, 133; 2010b: 266, fig. 1B, 271,
figs. 5C, D). They are different from R. chiquinquirana, n. sp. Pho-
tographic illustrations show that their antennae are approximately
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the same length as those of their corresponding males, reaching only
half length of the costa (vs. 2/3 in males). Thus, females are about
3/4 the size of males. Their wing upperside is metallic yellowish,
almost golden, and their underside is cryptic and similar in general
pattern to the males, but lighter and with reduced ocellar elements.
The few female specimens known did not come from the restricted
type locality herein established by us. They are all in foreign private
collections and were not available for this study. Thus, the female of
Redonda empetrus remains formally undescribed.

Some bionomic notes of this species have been presented by
Adams and Bernard (1981). In wild conditions they behave more
or less similar to other species belonging to its genus. We observed
small groups of males of R. empetrus in the upper Mucujun river
very active under extreme climatic conditions; some were seen at 8
o’clock in the morning, as the first sun rays penetrated the valley of
the river at around 3400 m elevation (refugio Casa de Piedra, on the
way from La Culata to Pico Pan de Azudcar) as the thermometer in
the shading side of the valley marked -3° C.

Material examined. VENEZUELA: 1 male, [Edo.] Mérida, Sierra [de]
La Culata, Paramo [de] Los Conejos, Laguna [de] Los Conejos, 8° 41’ 51” N,
71° 12’ 01”7 W, 3950 m, 31.viii.2001, J. Camacho /leg. (genit. prep. ALV553-15)
(in MALUZ); 1 male, Estado Mérida, N de Mérida, Rio Albarregas, 3400 m,
20.vi.1975, M. J. Adams and G. I. Bernard leg. (in MIZA); 2 males, Venezuela,
Edo. Mérida, [Serrania de La Culata] P. N. La Culata, Valle del Muerto (paramo)
[upper rio Mucujun], 08° 44’ N, 71° 11’ W, alt. 3350 m, 15.1i.2000, 11:00-12:00,
J. R. Ferrer-Paris Jeg.; 4 males, same locality, 3325 m, 30.1.2000, 12:00-12:30 (in
IVIC); 1 male, Venezuela, Edo. Mérida, Serrania de La Culata, alto rio Mucujun,
3400 m, 01.11.2008, P. Boyer Jeg. (genit. prep. ALV551-15); 1 male, Venezuela, Edo.
Meérida, La Culata, 3300, 21.i1.2008, [P. Boyer /eg.] (genit. prep. ALV549-15) (in
MCO); 1 male, Est. Mérida, Campanario, 13500 ft, 10.ix.1938, J. H. Tracey /Jeg., Brit.
Mus. 1939-114, 2 males, Cordillera de Mérida, N of Mérida, Rio Albarregas, 3400
m, 15.viii.1977, M.J. Adams and G. 1. Bernard /leg., AB2 (1 genit prep. ALV088-
96, wing prep. ALV27-97); 1 male, same data, 3600 m (in BMNH); 1 male, Edo.
Meérida, Tal des Rio Albarregas, 2100 m [sic], 29.viii.1971, H. Huber leg. (in ZSBS).

Redonda frailejona Ferrer-Paris and Costa, n. sp.
Figs. 33, 34 (male), 35, 36 (female), 37 (dimorphism), 55 (male
genitalia)

Synonymy, description, type material, distribution, comments,
and etymology, below.
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Type locality: Venezuela, Edo. Mérida, Sto. Domingo —
Apartaderos, 3000 m. Herein established.

Redonda lathraia Viloria and Camacho, n. sp.

Figs. 38, 39 (male), 56 (male genitalia)

Synonymy, description, type material, distribution, comments,
and etymology, below.

Type locality: Venezuela: [Estado] Tachira, P[aralmo El
Batallon, entre Laguna El Cenegén — Laguna Grande, 3200-3400
m. Herein established.

Redonda leukasmena Viloria and Camacho, n. sp.

Figs. 7 (female wing venation), 40, 41 (male), 42, 43 (female),

57 (male genitalia)

Synonymy, description, type material, distribution, comments,
and etymology, below.

Type locality: Venezuela, Estado Lara, Municipio Moran,
Paramo de La Rosa [sic], 3000 m. Herein established.

Redonda lossadana Ferrer-Paris, n. sp.
Figs. 44, 45 (male), 58 (male genitalia)

Synonymy, description, type material, distribution, comments,
and etymology, below.

Type locality: Venezuela, [Edo.] Trujillo, Paramo de Tufiame,
via Las Mesitas, 3100 m. Herein established.

DESCRIPTIONS

Redonda castellana Viloria and Camacho, new species

Figs. 16, 17 (male), 18, 19 (female), 49 (male genitalia)

urn:lsid:zoobank.org:act:971ED3B8-355D-4B8F-B718-3BC7EC48591B

[Redonda empetrus ssp. nov. 1; Viloria, 2000: 270 (misidentification) (in part)].

[Redonda empetrus n. ssp.; Viloria and Pyrcz, 2001: 12 (misidentification) (in
part)].

[Redonda empetrus ssp. nov.; Ferrer-Paris, 2000: 27 (fig. 3.1, distribution), 29
(tbl. 3.1), 36, 37 (fig. 3.5), 38, 69, 91-92 (tbl. C.7); Viloria et al., 2003: 23 (fig. 3, wing
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Figs. 16-19. Adults of Redonda castellana Viloria and Camacho, n. sp.;
16. Male holotype (Paramo de Ortiz), upperside; 17. Ibid., underside; 18.
Female paratype (Paramo de Las Moras), upperside; 19. Ibid., underside.

area); Ferrer-Paris and Viloria, [2004]: 629 (tbl. 1), 630 (fig. 3) (misidentification)
(in part)].

[Redonda empetrus c) [n. ssp.] Viloria and Pyrcz, MS]; Lamas et al., 2004: 215
(misidentification) (in part)].

[Redonda empetrus ssp.; Viloria, 2005: 459 (misidentification) (in part)].

[Redonda empetrus millenaria]l nom. nud.; Pyrcz, 2007b: 18 (misidentification
in part).

[Redonda empetrus centenaria Viloria and Pyrcz] nom. nud.; Viloria, 1998: 320;
Pyrcz, 2010a: 36 (fig. 17A, antennal club), 100 (fig. 86F, male), 180 (fig. 131, wing
area), 182 (fig. 135, polimorphism), 184, 184 (fig. 136, distribution), 244 (misiden-
tifications in part)].

[Redonda empetrus ssp. 4; Pyrcz, 2010b: 268 (fig. 2, distribution) (misidentifi-
cation) (in part)].

Male. Forewing length: 22.5-29 mm; mean: 26.87; n = 167.
Eyes very hairy, dark coffee brown, almost black. Palpi twice the
length of head, whitish in basal segment; silvery white scales all
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along, sparsed, setae predominantly black, inserted with ochra-
ceous. Antennae to two fifths of costa. Body moderately hairy, up-
perside black, underside similar in thorax, but shiny brown on abdo-
men. Forewing triangular (outer margin notably more straight, less
convex than similar species R. centenaria, n. sp., its closest allopat-
ric); upperside uniform dark brown with ochraceous scales finely
and scarcely dusted all over, more densely along costa and over the
forewing discal cell and on its distal extreme; basal and discal areas
darker, but not very distinctly defined, a series of five to six minute
postdiscal yellowish dots (more or less marked in different individu-
als), from cell R5 to Cu2, fringes with alternate yellowish between
veins. Hindwing oval, only slightly scalloped, upperside as in fore-
wing but without a darker discal area; a series of three to five post-
discal yellowish dots (from R5 to Cul). Forewing underside reddish
brown ground colour, more towards posterior portion of discal area;
outer half of the wing and distal quarter of discal cell densely scaled
with ocher, also along costa, but inserted with coffee brown; coffee
brown spotted alternate along costa and outer margin (fringe), and
limiting both sides of discal area, especially in anterior half. Hind-
wing underside brown, with dense dark coffee scaling mostly on its
basal half; discretly mottled on its distal half; postdiscal-submargin-
al series of five to six conspicuous white-to-yellowish, triangular to
>-shaped, spots (R5 to Culor Cu2); anterior in general larger and
variably more elongated than posterior, all more or less surrounded
by dark coffee brown. Genitalia illustrated in figure 49; character-
ized by a very short and very wide saccus (the shortest and widest
of all species so far known in the genus); uncus stylized (more than
in R. centenaria, n. sp.), subunci absent, and valva less deep in lateral
view than that of R. centenaria, n. sp.

Female. Forewing length: 21-27; mean: 22.83 mm; n = 32.
Palpi covered by scales creamy brown, setae shorter than in male,
light creamy brown and black. Smaller and slender than male (and
smaller and slender in average, and lighter in colour, than females
of R. centenaria, n. sp.). Differs from male in having narrower wings,
but forewing still notably triangular (as compared to females of R.
centenaria, n. sp., its closest species both morphologically and geo-
graphically). Upperside golden brown, darker in forewing and bas-
al third of hindwing (including discal cell); forewing lighter areas
along discal-postdiscal border, the distal extreme and the middle of
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the discal cell; dots as in males. Forewing underside similar to up-
perside, reddish ochraceous scales along veins, mottled with coffee
brown along costa and on submargin in anterior half and apex of
wing. Hindwing underside reddish ochraceous background; mot-
tled with dark coffee brown on basal two thirds of wing and less in
the submargin; series of five triangular-to >-shaped yellowish spots
very conspicuous (R5 to Cul), more or less surrounded by dark cof-
fee brown. All fringes yellowish between veins.

Holotype. Male, Venezuela: Estado Trujillo, Réramo de Ortiz,
3170 m, 9° 14’ 5.7 N, 70° 23’ 39.3 W, 16.viii.2003, A. L. Viloria, M.
Alarcéon, W. Rojas leg. (in MALUZ).

Paratypes. 57 males (4 MUSM, 2 MC), 15 females (4 MUSM,
1 MC), same data as holotype; 15 males (2 in MZUJ), 4 females
(1 in MZUJ), Venezuela: Estado Trujillo, Paramo de Ortiz, 2850-
3100 m; 12.ix.1991; A. L. Viloria and E. Mosc6 leg.; 30 males (1 in
BMNH), 4 females, same locality, 3100 m; 7.1.1992; J. Camacho
and A. L. Viloria leg.; (in MALUZ); 37 males, 7 females, same lo-
cality and date as holotype, G. Fagua, M. Higuera leg. (in PUJB);
3 males, Venezuela: Estado Trujillo, Via Bocon6-Paramo La Cris-
talina, 2400-2800 m, 14.vi.1986, J. E. Lattke /eg.; 1 male, Venezu-
ela: Estado Trujillo, Paramo La Cristalina, 2800 m, 14.v.1986, J. E.
Lattke leg. (in MIZA); 1 male, Venezuela: Estado Trujillo, Paramo
Las Moras, 3000 m, 19.11.2007, M. Costa leg.; 22 males, 2 females,
same locality and collector, 20.11.2007 (in MC).

Distribution. 2800-3170 m. Paramo region between Trujillo
and Bocono, divide of the basins of rivers Castan and Burate, NE
of the Teta de Niquitao. This region comprises the paramos La Cris-
talina, Las Moras, El Atajo, Ortiz, Los Pozos, El Corazén and Filo
La Ovejera. It is just orographically separated from Cabimbu and
La Teta de Niquitao by a small disjunction W of the Paramo El
Corazoén.

Comments. A few Swallenochloa clumps were found patchily
distributed only in the Paramo de Ortiz, mainly along creeks. The
butterflies did not appear to be associated with bamboos, but with
grasses. During a visit to the Paramo de Ortiz in the dry season, we
found aggregations of males of R. centenaria “puddling” at midday
and in the early afternoon in humid parts of the soil along a dirt
road, where they were protected from direct sunshine by the shade
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of the neighbouring hills. In such spots they were easy to collect.
Thirteen (out of fifteen) females captured in 2003, laid numerous
eggs free of glue (2 to 47 each, totaling 156), during handling. Eggs
are spherical, light green and shiny. Attemps to rear larvae from
such eggs in laboratory conditions have always been unsuccessful.

This butterfly co-exists with Diaphanos curvignathos Viloria and
Steromapedaliodes albonotata (Godman) (Satyrinae), Colias dimera
Doubleday, Catasticta chrysolopha spectrum Reissinger (Pieridae), Hy-
lephila sp. (Hesperiidae), and several species of high altitude Lycae-
nidae.

Etymology. We respectfully dedicate the name of this new
species of butterfly, Redonda castellana, n. sp., to our friend, Dr.
Rafael Ramon Castellanos; diplomat, academician and historian,
and a prolific writer who, with more than 70 published books, has
contributed much to literature and history of Venezuela, and to
the promotion of the Andean regional history and identity. He is a
native of Santa Ana de Trujillo (b. 1931), a village located not far
from the area of distribution of R. castellana, n. sp. Well known to
Venezuelan intellectuals, readers, and bibliophiles, Rafael Ramoén
Castellanos has owned and managed the “Gran Pulperia del Libro
Venezolano” in Caracas for many years, one of the largest and most
important book shops (new, second hand and antiquarian) of Latin
America.

Redonda centenaria Viloria and Camacho, new species

Figs. 6 (female wing venation), 20, 21 (male), 22, 23 (female),

50 (male genitalia)
urn:lsid:zoobank.org:act:53550B6B-35EC-4E71-9943-E7D6604FAFC8

[Redonda empetrus ssp. nov. 1; Viloria, 2000: 270 (misidentification) (in part)].

[Redonda empetrus n. ssp.; Viloria and Pyrcz, 2001: 12 (misidentification) (in
part)].

[Redonda empetrus ssp. nov.; Ferrer-Paris, 2000: 27 (fig. 3.1, distribution), 29
(tbl. 3.1), 36, 37 (fig. 3.5), 38, 69, 91-92 (tbl. C.7); Viloria ez al., 2003: 22 (fig. 1d,
male, female), 23 (fig. 3, wing area); Ferrer-Paris and Viloria, [2004]: 629 (tbl. 1),
630 (fig. 3) (misidentification) (in part)].

[Redonda empetrus c) [n. ssp.] Viloria and Pyrcz, MS]; Lamas et al., 2004: 215
(misidentification) (in part)]

[Redonda empetrus ssp.; Viloria, 2005: 459 (misidentification) (in part)].
[Redonda empetrus millenaria] nom. nud.; Pyrcz, 2007b: 18.
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[Redonda empetrus centenaria Viloria and Pyrcz] nom. nud.; Viloria, 1998: 320;
Pyrcz, 2010a: 36 (fig. 17A, antennal club), 100 (fig. 86F, male), 180 (fig. 131, wing
area), 182 (fig. 135, polimorphism), 184, 184 (fig. 136, distribution), 244 (misiden-
tifications in part)].

[Redonda camachoi Viloria and Pyrcz, nom. nud.; Pyrcz, 2010a: 45 (fig. 35B,
female venation) (misidentification)]

[Redonda empetrus ssp. 4; Pyrcz, 2010b: 268 (fig. 2, distribution) (misidentifi-
cation) (in part)]

[Redonda empetrus ssp. 5; Pyrcz, 2010b: 266 (figs. 1G, male, 1H, female), 267,
268 (fig. 2, distribution), 270 (fig. 4B, habitat) (misidentification) (in part)]

Male. Forewing length: 25-30 mm; mean: 26.75 mm; n = 11.
Eyes hairy, black. Palpi twice as long as head; silver white at base,
coffee brown all along, with dusting of white scales, mixed setae
black, coffee and cream, more or less in the same proportion. An-
tennae reaching two fifths of costa. Body dark brown, light brown
on abdomen underside. Forewing subtriangular, with outer margin
notably convex (different from that of R. castellana, n. sp., which is
more straight, and from that of R. lossadana, n. sp., which is slight-
ly truncated towards apex). Upperside ground colour dark brown,
rather uniform on both wings; anterior half of discal area of fore-
wing diffusely bordered with lighter brown, white over transverse
veins closing the outer extreme of the discal cell, some light brown
dusting along forewing subcostal region, and very subtle on basal
half of both wings; forewing series of four to five postdiscal-sub-
marginal white dots (from R5 to M3 or Cul); forewing fringes with
white dots between veins; hindwing series of submarginal white
dots usually reduced to two or three (on M1 and M3, sometimes on
M2). Hindwing more crenulated than those of R. castellana, n. sp.,
and R. lossadana, n. sp. Forewing underside ground colour reddish
brown, mottled with dark brown all over (more towards edges and
base); white speckling over distal half of the wing and along costal
and apical areas, as well as in the middle of discal cell, series of
white dots as on upperside, but dots larger (wider). Hindwing under-
side ground colour dark brown, heavily mottled and speckled with
white, and light brown all over, white mottling more intense on both
sides of discal area; series of five submarginal white >-shaped spots,
from R5 to Cul; those on R5 and M1 twice as long as the other
three. Genitalia illustrated in figure 50; subunci vestigial.
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Female. Forewing length: 24-26 mm; mean = 25 mm; n = 2.
Smaller and slightly slender than male, but larger and darker than
females of R. castellana, n. sp. Palpi all covered with silvery white
scales, setae predominantly light brown, alternate with black. Wings
upperside golden brown, slightly darker forewing; all fringes dark
brown with white between veins. Forewing postdiscal area lighter,
forewing series of dots as in males, but relatively larger and less
distinct; hindwing series of dorsal dots >-shaped as on underside.
Underside pattern in general very similar to male, but ground colour
lighter, especially on the outer third of wings, mottling and speck-
ling more moderate; forewing submarginal white dots smaller.

Holotype. Male, Venezu(?la: Estado Trujillo, Paramo de
Cabimbu, 2900 m; 11-ix-1991; A. L. Viloria and R. Calchi /eg. (ge-
nit. prep. ALV548-15) (in MALUZ).

Paratypes. 9 males, 2 females (1 wing prep. ALVSN1-1997),
same data as holotype (in MALUZ); 1 male, Venezuela, Edo. Tru-
jillo, region de Niquitao, M.-N, Teta de Niquitao N 09° 07’, W 10°
24’ alt. 3325 m (paramo), 23.11.2000, 10:30-12:00, J. R. Ferrer-Paris
leg. (in IVIC).

Distribution: 2900-3325 m. Redonda centenaria, n. sp., appears
to be restricted to the paramo surroundings of the Teta de Niqui-
tao (whose NW portion is called paramo de Cabimbt). This is a
relatively isolated high altitude unit in the state of Trujillo (Bricefio-
Valero 1920; highest elevation in La Teta, 4006 m), just separated
from a northern portion of paramo biome where another, exter-
nally similar species occur (R. castellana, n. sp.). The latter paramo
unit divides the valleys of the cities of Trujillo and Bocond (see
distribution of R. castellana, n. sp.). Most of the paramos of the
Niquitao region, have a single, long, wet season (ca. April-August),
which is probably due to the influence of the climatic conditions of
the Llanos, south of the Andes (Monasterio and Reyes 1980). The
local vegetation is characterized by the predominance of Espeletia
and other asteraceous rosettes and bunch grasses (Vareschi 1970,
Cuatrecasas 1979).

Comments. Redonda centenaria, n. sp., is a common insect
throughout the year. Both males and females fly actively during sun-
ny periods. Females can be distinguished by their slightly smaller
size, lighter upperside coloration, and relative weakness in flight.
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22

Figs. 20-23. Adults of Redonda centenaria Viloria and Camacho, n. sp.; 20.
Male holotype (Paramo de Cabimbti), upperside; 21. Ibid., underside; 22.
Female paratype (same locality), upperside; 23. Ibid., underside.

Usually they seem unable to sustain a long flight, which is under-
taken in “steps”, and very close to the grasses, most commonly fol-
lowing the direction of the wind. Resting females are very difficult
to see because of their cryptic underside pattern, but they can be
observed dropping suddenly into the grass after a short flight. Then,
they take another flight-step in the same way. When collected, fe-
males released many spherical eggs from the moment of capture
and throughout several hours whilst kept alive in paper envelopes.
All the eggs were also free of cement.

Etymology. La Universidad del Zulia (Maracaibo, Venezu-
ela), began academic activities on September 11% 1891, under the
principalship of the notable lawyer Dr. Francisco Ochoa, first Rec-
tor. This new species of Redonda was first noticed by A.L.V. in the
Paramo de Cabimbu, one hundred years later, on September 11th
1991. We name it R. centenaria in celebration of the centennial of
our Alma Mater. We also want to record our gratitude for the unique
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opportunity we (A.L.V. and J.C.) have had to develop our profes-
sional careers in this institution.

Redonda chiquinquirana Ferrer-Paris, new species

Figs. 24, 25 (male), 26 (female), 51 (male genitalia)

urn:Isid:zoobank.org:act:F56B4A32-2F 3E-430E-9E53-C38A22EF 1EEQ

[Redonda empetrus empetrus (Thieme); Adams and Bernard, 1981: 363 (fig.
27, female), 368 (description of female); d’Abrera, 1988: 871; Viloria, 1998: 320;
Ferrer-Paris, 2000: 27 (fig. 3.1, distribution); Viloria et al., 2003: 21-23 (figs. 1(b),
[female], 2, 3); Ferrer-Paris and Viloria, [2004]: 630 (fig. 3) (misidentifications, at
least in part)]

Redonda empetrus mikei Pyrcz and Viloria, nom. nud.; Pyrcz, 2007b: 18; 2010a:
180 (fig. 131, wing area), 182, 184 (fig. 136, distribution), 244.

[Redonda empetrus ssp. 2; Pyrcz, 2010b: 266 (figs. 1C male, 1D female), 266,
268 (fig. 2) (misidentification)]

Male. Forewing length: 20.5-26 mm; mean = 24.76 mm, n =
23. Eyes hairy, black. Palpi twice the length of head, white at basal
segment, remaining segments black, with sparse white scales, black

Figs. 24-26. Adults of Redonda chiquinquirana Ferrer-Paris, n. sp.; 24.
Male holotype (Paramo de Mucubaji), upperside; 25. Ibid., underside; 26.
Female paratype (via Laguna Negra), left upperside, right underside.
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and cream setae alternatively inserted more or less in the same pro-
portion. Antennae to two fifths of costa. Body black, only brown
laterally on abdomen. Forewing subtriangular, outer margin con-
vex, tornus rounded. Hindwing oval and distally elongated as in
R. empetrus, but base wider than the latter, outer margin scalloped.
Dorsal ground colour of wings brown (darker than in R. empetrus,
but lighter than in R. bolivari, R. castellana, n. sp., R. centenaria, n.
sp., and R. lossadana, n. sp.), slightly darker on basal half. Veins
on basal half of wings covered with whitish scales, very notable
on those closing discal cell. Forewing discal area limited by dif-
fuse white on both sides, more distinctly in forehalf, white speck-
ling along two thirds of costal area, distinct white between veins
along fringe, submarginal series of five to six circular dots, as large
as those of R. empetrus, and in general twice to three times the diam-
eter of most dark species from Trujillo (7. e., R. castellana, n. sp., and
R. centenaria, n. sp.) and Mérida (i. e., R. bolivari and R. lossadana, n.
sp.), in cells R3 (minute or missing), R5 to Cul; forewing marginal
area darker. Hindwing upperside postdiscal-submarginal series of
five white, subtriangular dots, from R5 to Cul, those in R5 and M1
double the length of the others. Genitalia in figure 51. It has a very
tiny, vestigial subunci attached to tegumen, valvae with distinctive
shape, as they are triangular with a sharp tip, a feature only shared
with Redonda lossadana, n. sp.

Female. Forewing length: 18-20.5 mm, n = unknown (Adams
and Bernard, 1981: 368); 1 female in MALUZ: 19 mm. It has al-
ready been described and illustrated by Adams and Bernard (1981:
363, 368), although they have misidentified it as R. empetrus. An
example is illustrated in figure 26.

Holotype. Male, Venezuela, Edo. Mérida, [Paramo de] Mucu-
baji, 3600 m, 11.x.2010, M. Costa leg. (in MIZA).

Paratypes. 2 males, same data as holotype (1 genit. prep.
ALV554-15) (in MC); 1 male, Venezuela, Edo. Mérida, P. N. Sierra
Nevada, Valle del Mucubaji (paramo), 08° 45’ N, 70° 49’ W, alt.
3400 m, 25.1.2000, 11:30-12:30, J. R. Ferrer-Paris leg., 3 males, same
locality, 01.1.2002, 11:00-12:00, J. R. Ferrer-Paris, B. Condori leg.;
3 males, same locality, 14.ix.2004, 8:40-8:55, J. R. Ferrer-Paris, M.
Alarcén leg.; 11 males, Venezuela, Edo. Mérida, P. N. Sierra Ne-
vada, Quebrada de Mucubaji, 2* morrena de retroceso, 25.1ii.2015,
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9:00-9:45, J. R. Ferrer-Paris, L. Gonzalez /eg.(in IVIC); 1 male, Ven-
ezuela, Estado Mérida, Parque Nacional Sierra Nevada, Laguna
Negra, 3550 m, 28.1i1.1992, T. Pyrcz leg.; 1 male, 1 female, Estado
Meérida, Parque Nacional Sierra Nevada, via Laguna Negra, 3600
m, 20.iv.1992, T. Pyrcz leg. (in MALUZ); 1 female [no data] [M.
J. Adams and G. I. Bernard, AB1] (in BMNH); 1 male, Venezu-
ela, Edo. Mérida, Zw Laguna Grande und Laguna Negra, 3450 m,
12.ix.1971, H. Huber Jeg. (in ZSBS).

Distribution. 3400-3600 m. Redonda chiquinquirana, n. sp., is
known from the upper paramos of the Serrania de Santo Domingo,
SE of Sierra Nevada de Mérida. It has been observed and captured
in the surroundings of the Laguna de Mucubaji, Laguna Negra and
Laguna Grande. It is altitudinally parapatric with R. frailejona, n.
sp., which is found in a lower level of these paramos (see below,
under that species).

Comments. The flight activity of males of this species seems
to be restricted to short periods of the day, and also limited by ap-
parently constant good weather, as it is the case of most species
of the genus. Four females (not available for this taxonomic study)
were captured, at different days, in Mucubaji during a period of eco-
logical studies pursued in 2000. All were sampled from the ground
vegetation, where they were resting or basking with open wings.
Two of them tried to scape from the net by flying 2 to 3 m, before
hiding again inside the very abundant bunches of grass. Some of
the females kept in captivity laid several individual, loose eggs. They
were spherical, green to yellowish green when fresh, 1.01 + 0.03
mm in diameter and 0.31 * 0.03 mg in weight (N = 7). Some of
them became more yellowish or brown after 1 to 2 weeks but did not
hatch. Two larvae of Redonda chiquinquirana, n. sp., were found at
Mucubaji, feeding on Calamagrostis sp. and Agrostis trichodes (Kunth)
Roem. and Schult., both Poaceae. These larvae were resting in the
centre of grass bunches. They were kept alive in laboratory boxes
and observed resting between the leaves of grass and paper sheets
during the day. They were active, feeding at night.

Synoptical description of the larvae: Head capsule 3.30 and
3.33 mm wide, 2.99 and 3.01 mm high respectively. Colour: dark
brown with black lines on both sides and the front, no dorsolateral
horns. Body dark brown with black stripes on both sides and on
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the dorsum, body length when caught: 27,70 mm and 28,30 mm,
respectively, both with a pair of tail appendices, 0.1 mm long, not
especially coloured.

Etymology. J.R.F.-P. first noticed the occurrence of this new
taxon in the Laguna de Mucubaji region in 2000, when pursuing
field work for his Biology Diplom Thesis on the ecology of the but-
terflies of the genus Redonda. He names it R. chiquinquirana after his
father, Dr. José Chiquinquird Ferrer Gonzalez —“Chinco” Ferrer—, a
petroleum engineer, Emeritus Professor of the Faculty of Engineer-
ing of La Universidad del Zulia, Venezuela, of which he was its
20™ Rector (1984-1988). Chiquinqguirana is a derivation of the second
name of Professor Ferrer, applied to this butterfly species as a token
of love and gratitude for his continuous and steady support along
the author’s (J.R.F.-P.) life and professional career.

Redonda frailejona Ferrer-Paris and Costa, new species

Figs. 33, 34 (male), 35, 36 (female), 37 (dimorphism), 55 (male

genitalia)

urn:lsid:zoobank.org:act:BSDA0BB7-5774-45C1-A3B2-ACC7E2F01917

Male. Forewing length: 24-29.5 mm; mean: 26.04 mm; n = 12.
Eyes hairy, black. Palpi twice as long as head, white at base, remain-
ing part with scattered white scales ventrally; black setae predomi-
nant over some inserted creamy brown ones. Antennae reaching two
fifths of costa. Body black, except for abdomen underside which is
brown. Forewing subtriangular, outer margin almost straight. Hind-
wing oval, elongated beyond the outer borders of forewing, outer
edge crenate. Upperside ground colour brownish, notably darker on
basal half, especially hindwing; fringes dark, white between veins.
Forewing upperside: distal half more or less discretly separated of
darker basal half by a sinuous division, dusting of whitish scales
along the outer part of this sinuous line, and along subcostal area;
light, whitish dusting above distal extreme and center of discal cell;
submarginal series of five to six large circular white dots with dif-
fuse borders on cells R4 (tiny, sometimes absent) to Cul, regularly
aligned; costa dark brown. Hindwing upperside with a series of four
submarginal >-shaped white dots, from M1 to Cul, those in M1
and M2 larger and more distinctly shaped; a similar dot in cell RS,
but discal in relation to the position of the others. Forewing under-
side ground colour ochraceous brown, mottled with dark brown on
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basal half, more distinctly at base and at the border of discal area,
distal half speckled with brown, fine dusting of dark brown and
white towards subapical and apical region; white dots as above, but
less distinct and less rounded; all veins dark in distal half of wing.
Hindwing underside ground colour coffee brown, dusted all over
with white, more densely in the outer half of wing, anal area, and
costa at inner border of discal region; white dots more distinctly
>-shaped, and more or less surrounded by coffee brown, their posi-
tions as above; white specks beside each dot, discal to them. Geni-
talia illustrated in figure 55; vestigial subunci attached to tegumen,
saccus tubular, in the shape of a barrel, aedeagus straight in dorsal
view.

Female. Forewing length: 13; n = 1. Much smaller and lighter
than male. It is so small, and their wings are so narrow, that it has
the aspect of a micromoth. Brachypterous and flightless. Palpi twice
as long as head, devoid of scales (naked), setae shiny golden at basal
third, black in remaining two-thirds of its length. Antennae reaching
two thirds of costa. Body black. Forewing slender, narrower than
hindwing, spatulate, slightly wider in distal half, outer margin con-
vex, costa convex, but almost parallel to anal margin, veins much
closer to each other than in males; hindwig slender and narrow, but
broader than forewing, spatulate, outer margin rounded, not scal-
loped. Fringes with tufts of long scales at the end of the veins. Up-
perside ground colour golden white, base of wings, forewing costa
(and basal half of costal region), and hindwing anal region very
dark brown, almost black. Hindwing bearing a lightly marked se-
ries of five >-shaped, submarginal white spots (R5 to Cul), M3 and
Cul larger than the others. Forewing underside ground colour yel-
low; all mottled with dark chocolate brown, especially along coastal
border, centre of postdiscal area, discal area, and base; series of five
tiny, postdiscal, white dots. Hindwing underside groundcolour cof-
fee brown, speckled and mottled with white, especially on basal and
distal thirds, discal area darker; series of six submarginal white dots
from R5 to Cu2, those in M1, M2, M3 and Cul larger and with
characteristic >-shape, all more or less surrounded by dark coffee
brown.

Holotype. Male, Venezuela, Edo. Mérida, Sto. Domingo —
Apartaderos, 3000 m, 31.1i1.2012, M. Costa leg. (in MIZA).
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Figs. 27-32. Morphological (size and wing pattern) variability among adult
males of Redonda empetrus (Thieme, 1905) from the Serrania de La Culata
(SC); 27. Large individual (FWL: 30 mm) with typical wing colour pattern
as described and illustrated by Thieme, from the paramo de Los Conejos,
upper rio Albarregas, SE-SC, upperside; 28. Ibid., underside; 29. Darker,
large size form (FWL: 29.5 mm), with reduced hindwing postdiscal oce-
llar elements, from the upper rio Mucujun, NW-SC, upperside; 30. Ibid.,
underside; 31. Smaller individual (FWL: 25 mm) with more marked bluish
grey on the upperside of FW discal cell, from the upper rio Mucujun, NW-
SC, same locality as 29-30; 32. Ibid., underside.
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Figs. 33-36. Adults of Redonda frailejona Ferrer-Paris and Costa, n. sp.;
33. Male holotype (Santo Domingo - Apartaderos, 3000 m), upperside;
34. Ibid., underside; 35. Female paratype (Hotel Los Frailes), upperside;
36. Ibid., underside.

Paratypes. 1 male, Venezuela, Edo. Mérida, valle de Santo
Domingo, cerca Hotel Los Frailes, 3000 m, 31.i11.2012, M. Costa
leg. (genit. prep. ALV552-15); 4 males, Venezuela, Edo. Mérida, Los
Frailes, 3100 m, 12.iv.2004, M. Costa; 1 female, same data, 3050 m
(in MC); 1 male, Venezuela, Edo. Mérida, Hotel Los Frailes, 3000
m, 25.111.2015, 10:30-11:35, C. Lozano /eg.; 5 males, Venezuela,
Edo. Mérida, Laguna Victoria, 3000-3050 m, C. Lozano, L. Moran
leg. (in IVIC); 7 males, Venezuela, Mérida, Apartaderos-Sto. Do-
mingo, km 12.5, ca. 3100-3300 m, 26.ix.1997, A. Neild (in AFN)
[not measured]; 19 males, Edo. Mérida, oberes Domingo tal, 3070
m, 5.ix.1971, H. Huber; 2 males, same data, 3050 m [not measured]
(in ZSBS).

Distribution. 3000-3300 m. Known only from a reduced sec-
tor of the Serrania de Santo Domingo (southern slopes). It is the
lower, altitudinally parapatric species of Redonda chiquinquirana, n.
sp., which flies in an upper level of those paramos.
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Comments. There is very little bionomic information available
of this species, apart from what is known of its behaviour. Males are
strong flyers and the solitary female known in not capable of flight.
They represent the most outstanding case of sexual dimorphism
within the genus Redonda (Fig. 37).

Etymology. Frailejona, is a feminine derivation of “frailejon”,
the vernacular name applied in Venezuela, Colombia and Ecuador
to numerous species of asteraceous plants of the genus Espeletia
(and some related genera) which grow exclusively in the paramo,
and are characteristic elements of its vegetation adapted to high al-
titude North Andean environments. They have long, wooly, suc-
culent leaves that grow in a rosette-like pattern. Their flowers are
bright yellow, and are very attractive to the paramo butterflies and
other pollinator insects. “Frailejon” is possibly an archaic Castillian

Fig. 37. Proportional images, showing the most marked sexual dimor-
phism among representatives of the genus Redonda: R. frailejona Ferrer-
Paris and Costa, n. sp. (left: female paratype, right: male holotype).
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word equivalent to the most modern “fraile” (friar). The application
of this name to Espeletia plants may have derived from the appear-
ance of some columnar forms, that grow as tall as a person, looking
like static friars in the misty landscape of the paramo. Most speci-
mens known of R. frailejona, n. sp., were observed and captured in
the surrounding of the Hotel Los Frailes (The Friars), a well known
touristic destination on the road between Santo Domingo and the
Mucubaji Lagoon (Mérida state), established in an emblematic co-
lonial building that once was the dwelling for some hermits, friars
of a religious, Catholic Order. Thus, the name is both related to the
frailejon plants and to the Hotel Los Frailes.

Redonda lathraia Viloria and Camacho, new species
Figs. 38, 39 (male), 56 (male genitalia)

urn:lsid:zoobank.org:act:F5C1ABEA-20EC-448A-A473-2EEC06B92D22
[Redonda bordoni Viloria and Pyrcz, 2003: 21-24, e-appendix A: pp. [1-2]
(misidentification, in part)].

[Redonda kenke Pyrcz and Viloria] nom. nud.; Pyrcz, 2007a: 40; 2007b: 17,
18, 19.

[Redonda veilloni Pyrcz and Viloria] nom. nud.; Pyrcz, 2010a: 36 (fig. 17B, an-
tennal club), 181 (fig. 132E, male; F, female), 182, 184 (fig. 136, distribution), 244.

[Redonda n. sp. Pyrcz and Viloria]; Pyrcz, 2010b: 265.

[Redonda sp.]; Pyrcz, 2010b: 266 (figs. 1M, male, 1N, female), 267, 268 (fig.
2, distribution).

Male. Forewing length: 27-28 mm; mean: 27.5; n = 2. Eyes
hairy, black. Palpi twice as long as head, brown, without scales,

39

Figs. 38-39. Adult male holotype of Redonda lathraia Viloria and Cama-
cho, n. sp. (Paramo del Batallén); 38. Upperside; 39. Underside.
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setae dark brown and creamy brown alternate, some silvery setae
on ventral surface of basal segment. Antennae reaching two fifths
of costa. Body dark brown above, ventrally brown. Forewing tri-
angular, apex acute, outer margin slightly convex. Hindwing oval
not exceeding the extent of forewing (unlike R. bordoni, R. empetrus
and R. frailejona, n. sp.), outer margin slightly scalloped. Upperside
ground colour chestnut, finely dusted with brown scales all over, a
bit more dense above the distal extremity of forewing discal cell;
fringes dark chocolate brown; vestigial submarginal white dots on
forewing (only in paratype). Underside colour brown, finely dusted
with ochraceous yellow, more on anterior half of forewing. Apex
and anterior half of marginal region of forewing dusted with choco-
late brown; same colour softly speckled on the limit of discal and
postdiscal regions; a series of five submarginal white dots, small
and slightly oval, from cell R5 to Cul. Hindwing underside with
chocolate brown along outer margin, a submarginal undulated, fine
line of the same colour, running parallel to margin; basal half to
two-thirds of hindwing heavily dusted of whitish, especially near
veins and along cell Cu2, which are dark brown; dark chocolate
brown mottled inside discal cell, also running parallel to both sides
of whitish line in cell Cu2, and forming > -shaped discal lines point-
ing basad in cells that also bear submarginal fusiform cream-white
stripe-dots: R5, M1, M2, M3, Cul. Genitalia illustrated in figure
56. Uncus stout, not well differentiated from tegumen, valvae with
rounded tip, covered with very short setae, aedeagus relatively small.

Female. Unavailable for this study. Illustrated by Pyrcz 2010a
(pp.181, fig. 132F) and 2010Db (pp. 266, fig.1N). The aforementioned
figures show that female is slightly smaller and lighter in colour than
male, but generally similar in colour pattern.

Holotype. Male, Venezuela: [Estado] Tachira, P[aralmo El
Batallon, entre Laguna El Cenegdén — Laguna Grande, 3200-3400
m; 28.ii.1994, A. L. Viloria, M. Garcia and J. Camacho leg. (in
MALUZ) [previously misidentified as Redonda bordoni Viloria and
Pyrcz, and designated as paratype of that species].

Paratype. 1 male, same data as holotype (genit. prep. ALV546-
15) (in MALUZ) [previously misidentified as Redonda bordoni, and
designated as paratype of that species].
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Distribution. 3200-3400 m. Apparently, an endemic to the
lower level of the open paramos of the La Negra-El Batallon range
(southwestern Cordillera de Mérida), where it is possibly an altitudi-
nal parapatric, and certainly, partly sympatric with Redonda bordoni
(3000-3800 m). Most of the area shared by these two endemic taxa
is protected by a National Park (Parque Nacional Juan Pefialoza).
The paramos occupied by R. bordoni and R. lathraia seem to be pris-
tine in a large extension, especially towards the eastern El Batallon
region (in Tachira State), which is wetter than the Paramo de La
Negra (in Mérida State), but we noticed some agricultural activi-
ties and cattle grazing entering the boundary zone of the National
Park in the paramo. This is increasingly depauperating the original
paramo biome in the region of the Pico El Pulpito (near Sumusica).

Vegetation in the Paramo El Batallon is dominated by a dense
cover of grasses such as Cortaderia spp. and Calamagrostis spp. (Poace-
ae) (“pajonal and pastizal paramero”, sensu Bono 1996). The “frail-
ejones” (Ruilopezia jahnii (Standl.), R. atropurpurea (A. C. Smith),
Asteraceae) are outstanding floristic elements all over this paramo,
and rosettes of these plants are profusely scattered from the very hu-
mid intermontane valleys (where glacial lagoons often occur) to dry
and rocky cliffs on the higher peaks. Nearly 20 lagoons have been
recorded in the Park, but there are many other small ones or even
swampy areas that seem to be remnants of recent glacial pools. The
vegetation is noticeably more diverse in the narrow humid valleys,
especially around lagoons or flooded areas, where bamboos (Swal-
lenochloa angustifolia (Soderstrom and Calderén), S. spencei (Ernst),
Poaceae) occassionally occur. There is also a high number of flow-
ering plants in these places (see Vareschi 1970 and Bono 1996).

Comments. We found Redonda lathraia occasionally entering
open grassland areas above the treeline, between 3200-3400. How-
ever, according to Pyrcz (2010b: 265) it is parapatric to R. bordoni,
occupying a lower elevation level of the paramo. Perhaps, its true
elevation preference may not be much higher than 3100 m. Higher
up, there is a total dominance of R. bordoni (up to Pico El Pulpito,
ca. 3950 m). We found only two males among very abundant indi-
viduals of R. bordoni, during the dry season, in February 1994. Even
at that time this paramo was apparently more windy, humid and
cloudy than the neighbouring ones of the Cordillera de Mérida. The
behaviour of males of both species is very similar. They are fast-
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flying insects that drift with the wind, but are also capable of flying
strongly against it. Like all species of Redonda, and especially their
males, this one avoid attacks by stalling in flight, thus allowing the
wind to change their flight vector very suddenly.

Etymology. Two males of this butterfly species had been col-
lected in the paramo del Batallon in 1994. They were misidentified
as dark representatives of Redonda bordoni (Viloria et al. 2003), and
so, erroneously included among its type series. As a result of such
a confusion we decided to name this taxon with the epithet /athraia,
derived from Aafpaios, the greek adjective for clandestine, smug-
gled, or surreptitious.

Redonda leukasmena Viloria and Camacho, new species

Figs. 7 (female wing venation), 40, 41 (male), 42, 43 (female),

57 (male genitalia)
urn:lsid:zoobank.org:act:41B76B14-BD5C-4885-B795-159917FD309B

[Redonda sp. nov. 2]; Viloria, 2000: 270; Ferrer-Paris, 2000: 27 (fig. 3.1, dis-
tribution), 29 (tbl. 3.1), 36, 37 (fig. 3.5), 38, 69, 91-92 (tbl. C.7); Ferrer-Paris and
Viloria, [2004]: 628 (fig. 1), 629 (tbl. 1), 630 (fig. 3).

[Redonda n. sp.]; Viloria and Pyrcz, 2001: 15.

[Redonda sp. nov.]; Viloria et al., 2003: 22 (fig. le, male, female), 23 (fig. 3,
wing area).

[Redonda [n. sp.] Viloria and Pyrcz, MS]; Lamas et al., 2004: 215.

[Redonda sp.]; Viloria, 2005: 459.

[Redonda camachoi Viloria and Pyrcz] nom. nud.; Viloria, 1998: 319; Ferrer-
Paris, 2000: 96 (tbl. C.9); Pyrcz, 2007a: 40, 41; 2007b: 17, 18, 19; 2010a: 38 (fig.
22D), 45 (fig. 35A, female venation), 87 (fig. 82, cladogram), 111, 180 (fig. 131,
wing area), 181 (figs. 132G, male; H, female; 134A, habitat), 182,183, 184 (fig.
136, distribution), 244; 2010b: 265, 266 (figs. 10, male, 1P, female), 267, 268 (fig. 2,
distribution), 270 (fig. 4A, habitat), 273.

Male. Forewing length: 28-33 mm; mean: 30.13 mm; n = 27.
Eyes hairy, reddish brown, tiny black hairs. Palpi twice as long as
head, dark coffee brown, devoid of scales, with long black setae,
some sparse bright brown setae on dorsum. Antennae two fifths
length of costa, 37-38 segments; shaft orange-brown, with some
sparse hairs and light brown scales; club broadened and concave
(but less so than R. bordoni), keel running along the concavity of the
club. Body dark coffee brown, with exception of ventral surface of
abdomen, which is light creamy-brown; ventral surface of body very
hairy (less so than R. bordoni). Forewing triangular, tornus obtuse;
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hindwing oval, outer margin very slightly scalloped. Groundcolour
of dorsal surface of wings dark coffee brown, darker on discal area
of both wings; basal third of wings with greenish sheen; forewing
slightly hairy at base, showing sparse white scales along costal mar-
gin, and much more distinct on outer margin, between veins; po-
lygonal subdiscal silvery white patch within discal cell, distal edge
of which straight and well defined at second third of cell, basal edge
rather diffuse, following vein Cu2; hindwing lacking additional
markings except darker postdiscal line and some white scales flank-
ing margin in cells M1 and M3. Ground colour of forewing ventral
surface chocolate brown, becoming coffee brown towards costal
margin and apex; speckling of dark coffee brown over entire sur-
face of wing, denser in apical region and discal area, which appears
well limited at its edges; white scales dusted along costal margin
and apical region; two postdiscal white dots (one basal, the other
distal, separated by ca. 2 mm) in R5; another dot in M2, parallel to
that distal in R5; all of them irregularly surrounded by dark brown.
Groundcolour of hindwing ventral surface chocolate brown, en-
tirely speckled by black, notably denser on basal half of wing and
in submarginal region of each cell; series of five postdiscal creamy-
yellow >-shaped spots, in cells R5 to Cul, all pointing basad and
surrounded by irregular “shadows” of dark coffee-brown; heavy
dusting of white scales on inner and outer edges of discal area, as
well as on distal margin and around veins; distal margin flanked
with white between the extremities of veins. Genitalia illustrated in
figure 57, shows a long and very stout uncus, lack of subunci; valvae
broad, with rounded tips, saccus wide but small.

Female. Forewing length: 26.5-29 mm; mean: 27.87 mm;
n = 4. It differs from male by its slightly smaller size and narrower
wings. More pointed forewing apex and tornus. Antennae 42 seg-
ments. Palpi devoid of scales (only very few ventral white scales at
base), brown, setae brown and coffee brown, less abundant than
in male. Dorsal surface of wings less dark and brownish, forewing
showing postdiscal series of 4-5 ochraceous, minute dots, in cells
R5 to Cul (sometimes missing in M2). Groundcolour of forewing
ventral surface brown, light brown at apex; postdiscal series of five
white dots in cells R5 to Cul. Groundcolour of hindwing ventral
surface not chocolate, but pale brown, which gives higher colour
contrast to general design.
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Holotype. Male, Venezuela: Estado Lara, Municipio Moran,
Paramo de La Rosa [sic|, 3000 m, 20-viii-1991, J. Camacho /Jeg. (in
MALUZ).

Paratypes. 6 males, 2 females (1 wing prep. ALVSN2-1997),
Venezuela: Estado Lara, Parque Nacional Dinira, Paramo La Rosa
[sic], 2800 m; 16-i-1994; A. [L.] Viloria and J. Camacho Jeg.; 18
males (1 in BMNH, 1 in MZU]J), 2 females, Estado Lara, Parque
Nacional Dinira, Paramo Cendé, 3100 m; 8-viii-1995, M. Garcia
leg. (in MALUZ); 2 males, Estados Lara-Trujillo, Paramo El Jabdn,
3000 m, 25-xii-1989, CEUM /eg. (in MIZA).

Distribution. 3000-3100 m. High and humid paramos of the
Cendé Region, easternmost extreme of the Venezuelan Andes,
between the States of Trujillo and Lara. This geographic unit in-
cludes the highlands or paramos of Agua de Obispos, Las Rosas,
Jabon, Guache, Nariz, Los Nepes, Cendé, and El Vigia, among oth-
ers (Bricefio-Valero 1920). Monasterio (1980) has defined the main
vegetation there as “rosetal de Espeletia jabonensis” (Asteraceae) be-
cause of the remarkable dominance of this endemic plant, but R.
leukasmena is better associated with the equally common “pastizal
de Swallenochloa-E. jabonensis” (Poaceae-Asteraceae). These para-
mos are highly influenced by the atmospheric conditions of the
Lake Maracaibo basin, which results in two highly pronounced wet
seasons (Monasterio and Reyes 1980). Most of the paramo area is
protected within the Dinira National Park.

Comments. This species has never been found abundant.
Males and females show similar behaviour, and it is almost impos-
sible to sex individuals in flight, because they share similar wing
patterns and size. Both sexes fly energetically, 1-2 m above the thick
bambusoid grasses (mainly Swallenochloa angustifolia (Soderstrom
and Calderon) and Rhipidocladum geminatum (McClure) (Poaceae),
Viloria 1994) that grow in the Cendé paramos. We failed to find R.
leukasmena in the dry, low Paramo de Los Nepes (2400-2850 m),
where bamboos seem to be partly replaced by tussock grasses such
as Agrostis and Calamagrostis (Poaceae). The first female collected
laid one egg immediately upon capture. It was spherical and pale
green, with no evidence of any adhesive on its surface.

Like most butterflies found at very high elevations in the north-
ern Andes, R. leukasmena only flies in sunshine and is very hard
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to see on the wing in either cloudy or foggy conditions. Then, the
adults tend to hide in the bamboo grasses, preferring the most inac-
cessible basal stems, where they are also thought to spend the night.
Nothing is known about its biology. However, from observations of
the biotopes occupied by the adults, we infer that their larvae feed
on bamboos throughout the paramo. Diaphanos fuscus Viloria and
Steromapedaliodes schuberti Viloria and Pyrcz are two more satyrines
of the paramos of the Cendé region. S. schuberti shows a similar
wing pattern and behaviour, which may suggest a possible mimetic
relationship with Redonda leukasmena, but they have not been found
flying together (see comments in Viloria and Pyrcz 2001).

Etymology. Redonda leukasmena owes its specific name to the
conspicuous white patches on the dorsal surface of its forewings,
which look like bleached portions of the very dark background.
Therefore, we designate this new species with the greek word
Aevkaouéva, which literally means bleached.

Redonda lossadana Ferrer-Paris, new species
Figs. 44, 45 (male), 58 (male genitalia)
urn:lsid:zoobank.org:act:23E43E42-CA82-4FC3-A37B-2EB9677F684B

[Redonda empetrus ssp. nov. 1; Viloria, 2000: 270 (in part misidentification of
R. centenaria centenaria, n. sp.)]

Redonda empetrus decenia Pyrcz and Viloria, nom. nud.; Pyrcz, 2010a: 83 (fig.
79A), 182, 184 (fig. 136, distribution), 244.

[Redonda empetrus ssp. 3; Pyrcz, 2010b: 266 (figs. 1E male, 1F female), 268
(fig. 2), 270 (fig. 5A male) (misidentification)]

Male. Forewing length: 24-28 mm; mean: 25.87 mm; n = 4.
Eyes hairy, dark coffee brown. Palpi twice the length of costa, white,
dusted with black laterally, setae coffee brown and light brown al-
ternate more or less in equal proportion. Antennae reaching two
fifths of costa. Body dorsally dark brown, ventrally dusted with
white scales, abdomen brown. Forewing subtriangular, apex acute,
outer margin convex. Hindwing oval, about same extent of fore-
wing, outer margin softly scalloped. Upperside ground colour dark
brown, finely dusted with ochraceous scales. Forewing discal area
darker (less ochraceous scales), but also limited on both sides by
more dense light dusting, whitish scaling above veins closing distal
extremity of discal cell; a series of tiny, almost vestigial, white, sub-
marginal dots, from R5 to Cul; fringes dark, white between veins.
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Figs. 40-43. Adults of Redonda leukasmena Viloria and Camacho, n. sp.
(Paramo de Las Rosas); 40. Male holotype, upperside; 41. Ibid., underside;
42. Female paratype, upperside; 43. Ibid., underside.

Figs. 44-45. Adult male holotype of Redonda lossadana Ferrer-Paris, n. sp.
(Paramo de Tufiame); 44. Upperside; 45. Underside.
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Hindwing unicoloured; white marginal dots in cell R5 (diffuse),
M1, M3 (diffuse). Forewing underside ground colour hazelnut, gen-
erally speckled with chocolate brown, more densely at both sides of
discal area; yellow scales dusted irregularly all over, mottled along
costal margin and in subapical region, just beyond the limit of discal
dark area; dense yellow and dark brown dusting inside discal cell;
tiny submarginal white dots as above, but continued with a series
of linear dots towards the outer edge of wing. Hindwing underside
ground colour brown, heavily mottled with dark coffee brown and
white; a series of white elongated dots (sometimes >-shaped), sub-
marginal, from R5 to Cu2, those in R5 and M1 twice the length of
the others, all surrounded by dark brown; white mottling especially
heavy on discal area, which has a lichenous aspect; a white, fine line
along the middle of cell Cu2; marginal area darker. Genitalia as il-
lustrated in figure 58, valvae with sharp tips.

Female. Unavailable for this study. Illustrated by Pyrcz (2010b:
266, fig. 1F). Similar in general appearance to the female of R. castel-
lana, n. sp., but slightly smaller and with broader and less pointed
forewing.

Holotype. Male, Venezuela, [Edo.] Trujillo, Paramo de Tu-
flame, via Las Mesitas, 3100 m, 10.ix.1991, A. L. Viloria, R. Calchi
leg. in MALUZ).

Paratypes. 2 males, same data as holotype (2 genit. prep.
ALV545-15, ALV547-15) (in MALUZ); 1 male, Venezuela, Estado
Trujillo, Paramo de Tufiame, 3200 m, 16.11.2010, M. Costa eg. (in
MCQC)

Distribution. 3200 m. Restricted to the paramo area of Tu-
flame and Guirigay (border of Trujillo and Mérida states), SW of
the Niquitao massif.

Comments. This butterfly has been found scarce, and was col-
lected by two of the authors (A. L. V. and M. C.) only once each
(September 1991 and February 2010, respectively). It was not found
in the same places during a visit to the area in August 2003.

Etymology. The University of Zulia in Maracaibo operated as
a novel institution between 1891 and 1904, the year that Cipriano
Castro, President of Venezuela decreed its closure on the ground
of certain academic and administrative recommendations of Ed-
uardo Blanco, Ministry of Public Instruction. It was formally re-
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opened only in August 1946 under the national administration of
a Revoultionary Joint of Government. Dr. Jests Enrique Lossada
(1892-1948) was appointed as the new Rector of the university. Los-
sada was a professional lawyer and educator from Maracaibo. He
was in fact, a polymath, who apart from have taken several gov-
ernment responsabilities, played music, wrote narrative, poems and
theatrical plays, among others heterodox activities. His role in the
reinstauration, consolidation and development of the university,
was a renowned example of academicism, austerity and honesty.
He is well remembered as a scholar; a respectable figure, who lead
a group of colleagues and disciples to establish a modern univer-
sity. His untimely death came not long after he was removed from
the rectorship. The name Jossadana is a posthumous homage to this
most noble man, Jests Enrique Lossada.

CONSIDERATIONS ON THE POSSIBLE ORIGINS OF
REDONDA AND CONCLUSIONS

Preliminary phylogenetic hypotheses suggest that the genus
Redonda 1s monophyletic (Viloria, 1997, 1998, 2003, 2007, Ferrer-
Paris 2000, Viloria et al., 2003, 2007, Ferrer-Paris and Viloria 2004,
Pyrcz 2007a, 2007b, 2010a, 2010b, Posso Duque ef al. 2010). Results
of any robust cladistic analysis of its species should be correlated
with vicariant events in which the current paramo units sequen-
tially fragmented, and alternatively connected, during the cycles of
the Mérida Glaciation (geologically documented for each range in
Schubert 1970, 1972, 1974, 1975, 1982, Schubert and Valastro 1974,
and Schubert and Vivas 1993).

The glaciers in the Venezuelan Andes, and the consequent
elevation of the paramo biome, may have retreated gradually and
simultaneously at the end of the Mérida Glaciation (Salgado-La-
bouriaru et al. 1988, Schubert and Vivas 1993). It is plausible there-
fore that, the narrower the geographic connection of the current
paramo units during the glacial maximum, the sooner a disjunction
would occur as glacial conditions ended. If so, we can predict a most
recent sequential splitting of the paramo units: (Cendé (Batallon-La
Negra (Niquitao + Mérida + La Culata))). Any attempt to unveil
the phylogenetic history of Redonda needs to take the evidence for
these events into account.
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Figs. 46-49. Lateral views of the male genitalia of three species of Redonda.
Valvae and aedeagus have been detached from natural positions. Valvae:
upper, inner side; lower, outer side. Aedeagus: upper, lateral view; lower,
dorsal view; 46. R. bolivari Adams and Bernard, n. stat., Loma Redonda;
47. Same species, Paramo del Batallon; 48. R. bordoni Viloria and Pyrcz,
Paramo del Batallon (paratype); 49. R. castellana Viloria and Camacho, n.
sp., Paramo de Ortiz (paratype).
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Figs. 50-51. Lateral views of the male genitalia of two species of Redonda.
Valvae and aedeagus have been detached from natural positions. Valvae:
upper, inner side; lower, outer side. Aedeagus: upper, lateral view; lower,
dorsal view; 50. R. centenaria Viloria and Camacho, n. sp., Paramo de
Cabimbu (holotype); 51. R. chiquinquirana Ferrer-Paris, n. sp., Paramo de
Mucubaji (paratype).

The problem of the origins of the high montane representa-
tives of the satyrine subtribe Pronophilina has been raised in previ-
ous works (. e., Brown 1942, Adams 1977, 1985, Adams and Ber-
nard 1981, Descimon 1986, Shapiro 1992, Viloria 1998, 2007, Pyrcz
2010a, 2010b). Adams and Bernard (1981) considered that the oreal
genera Dangond and Redonda were relics “which have their origins
in an early south-temperate pronophiline fauna”. More recent mor-
phological investigations (Viloria 1998, 2003, 2007) and DNA phy-
logenies (Pefia 2009, Pefia et al. 2011) have shown that the majority
of genera of the Satyrinae in the austral region of South America
might not belong to the same group of Pronophilina than those of
the Tropical Andes. There have not been comparative studies on
the tribe to determine what can be a “relic” or an “early” genus, but
from field observations on the flight behaviour of the butterflies in
question, we hypothesize that dispersal within these pronophilines
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Figs. 52-54. Lateral views of the male genitalia of Redonda empetrus (Thie-
me). Valvae and aedeagus have been detached from natural positions. Val-
vae: upper, inner side; lower, outer side. Aedeagus: upper, lateral view;
lower, dorsal view; 52. Typical individual from the Paramo de Los Conejos
(type locality, herein established); 53. Large, dark form individual from the
upper Rio Mucujun; 54. Small, grey-marked individual from same locality
and date.
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Figs. 55-58. Lateral views of the male genitalia of four species of Redonda.
Valvae and aedeagus have been detached from natural positions. Valvae:
upper, inner side; lower, outer side. Aedeagus: upper, lateral view; lower,
dorsal view; 55. R. frailejona Ferrer-Paris and Costa, n. sp., Paramo de
Santo Domingo (paratype); 56. R. lathraia Viloria and Camacho, n. sp.,
Paramo del Batallon (paratype); 57. R. leukasmena Viloria and Camacho,

n. sp., Paramo de Las Rosas (paratype); 58. R. lossadana Ferrer-Paris, n.
sp., Paramo de Tufiame (paratype).
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must be exceedingly slow. Pronophiline butterflies were most prob-
ably lowland forest dwellers in the past, and continuous forests in
large portions of the South American continent may have favoured
a wide distribution. However, extant genera show very localised dis-
tribution patterns, which also suggests local origins and local spe-
ciation processes that can be better understood by correlation of
phylogenies with the geological history of each area. As the open
habitats of the high Andes are certainly one of the most recently
established biomes in South America, we consider a local, relatively
recent origin for their faunas far more likely than dispersal of an
ancient fauna, and thus explain the occurrence of highly especial-
ised pronophiline butterflies in the oreal zone of the northernmost
extremity of the Andes.

This assertion is reinforced by considering also the results of
Vuilleumier and Ewert (1978) and Vuilleumier (1981), who found
very little evidence for an austral origin of the high Andean birds
in Venezuela. The conclusion is also consistent with the ideas of
Kroonenberg, Bakker and van der Wiel (1990), who suggested that
the recent origin of the Colombian and Venezuelan high Andes
leaves no temporal or spatial possibility for austral-antarctic biotic
colonization, as had been previously conceived. Additionally, the
mountains considered in this study have always been separate from
the Colombian Eastern Cordillera (the only link with the main An-
dean chain) by a major orographical barrier, the so called “Tachira
Depression”” (Vuilleumier 1984). To explain this scenario, it is nec-
essary to review the local geological history.

Vigorous mountain uplift to the paramo zones above 3000 m
in the non-volcanic, extreme northern end of the Andes (Sierra Ne-
vada de Santa Marta, Sierra de Perija, Cordillera de Mérida, Ser-
rania del Tama and Sierra Nevada del Cocuy) occurred less than
6 million years ago, in the Late Miocene, long after the establish-
ment of high elevation regions in the rest of the Andean chain
south of the Santander Massif (Kroonenberg et al. 1990). An open

A geographical depression is defined as a portion of land lying below
the sea level. Although largely accepted in Venezuelan toponymy,
the term “T4chira depression”should not strictly be used in this case,
because it refers to the wide and low intermontane valley of the rivers
Uribante and Tachira.
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type of vegetation (preparamo) is thought to have occurred locally
on hilltops before the northern Andes rose to its present level (van
der Hammen and Cleef, 1986). The formation of preparamo areas
would have been more influenced by local edaphic and climatical
conditions (like the savannahs of the Pantepui), than altitudinal
alone, but the theoretical possibility of an early open vegetation at
increasingly higher elevations during the Late Tertiary uplift should
be considered (“embryonic paramillos” sensu van der Hammen and
Cleef). The possible precursor of the paramo vegetation may have
been present in such open areas and developed from floristic ele-
ments of these “paramillos” in the Early Pliocene, when the tree
line was about 2500 m. The upper forest-paramo belts started to
change position when more land was available for the establishment
of true paramo vegetation, and subsequently with the climatic fluc-
tuations of the Quaternary.

Since there are no true pronophiline butterflies inhabiting open
Andean vegetation habitats at low or middle elevations (they occur
only in the cloud forests where their foodplant Chusquea is abun-
dant and diverse; see Clark 1995), we assume that the few existing
pronophiline butterflies of the paramos (and montane savannah)
are exceptions within the tribe. These taxa may have a relatively
recent origin, more or less contemporary with the new high altitude
habitats to which they are exclusively adapted. Therefore, the north
Andean species belonging to endemic genera of the high elevations
Paramo, Dangond, Redonda, and Steromapedaliodes are here consid-
ered very recently evolved animals whose precursors conquered the
protoparamo from the upper cloud forests, most probably at the end
of the Miocene. Other satyrine genera inhabiting the high paramos
of the northern Andes (Diaphanos Adams and Bernard, Idioneurula
Strand, and Sabatoga Staudinger) are morphologically, ethologically
and ecologically different from what we consider true pronophil-
ines, and their must be set apart.

By the time the Cordillera de Mérida had reached its present
elevation, the genus Redonda could already have been differentiated
from the cloud forest fauna. The former occurrence of a continuous
paramo along the different units of the Cordillera de Mérida (north-
east of the “Tachira Depression”, from El Batallon to the Cendé)
suggests that a single species of Redonda inhabited the paramo at
least during the first fragmentation to form the current units dur-
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ing the last Quaternary glacial period (dated 11,100 years ago; Rull
1996). Thus, the ten species of Redonda are probably geographic vi-
cariants, forming a cohesive monophyletic clade.
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Resumen

En América del Sur, Latineosus Sun y McCafferty (Insecta:
Ephemeroptera) habia sido registrado solamente en Colombia cen-
tral (Tolima). Se consigna aqui el primer registro de la presencia de
este taxdn en Venezuela, con el cual aumenta a dos el nimero de gé-
neros de la familia Caenidae detectados en este pais.

Palabras clave: Efimera, insecto acuatico, larva, region neotropical,
Zulia.
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Finding of Latineosus Sun & McCafferty
(Ephemeroptera: Caenidae) in Venezuela

Abstract

In South America, the genus Latineosus Sun and McCafferty
(Insecta: Ephemeroptera) had hitherto been recorded only in central
Colombia (Tolima). It is herein recorded for the first time the pres-
ence of this taxon in Venezuela. Latineosus becomes the second genus
of the Caenidae detected in this country.

Keywords: Aquatic insect, mayfly, Neotropical region, nymph, Zu-
lia.

En cuanto a su diversidad taxonomica, el orden Ephemeroptera
es un grupo de insectos acuaticos relativamente pequeiio. Sin embar-
g0, en sus etapas inmaduras constituye uno de los grupos mas abun-
dantes y representativos de la fauna de macroinvertebrados bentoni-
cos que habitan en los cuerpos de agua dulce. Caenidae es una de las
familias de efemeropteros con representantes de menor talla, los cua-
les no alcanzan mas de 8 mm de longitud total. Los estadios inmadu-
ros de estos insectos se encuentran en todo tipo de ambientes dulcea-
cuicolas, desde grandes rios hasta pequefias charcas. Prefieren aguas
con fondo arenoso y vegetacion, con poca o ninguna corriente (Ed-
munds ez al. 1976). En América del Sur, la familia Caenidae esta re-
presentada por cuatro géneros: Alloretochus Sun y McCafferty, Brasi-
locaenis Puthz, Caenis Stephens y Latineosus Sun y McCafferty (Do-
minguez et al. 2001, 2012, Molineri y Goitia 2006, Sun y McCafferty
2008, Molineri 2014). De éstos, solamente Caenis se habia registrado
previamente en Venezuela (Segnini ez al. 2003), sin embargo, tal re-
gistro pudo haber sido una determinacion preliminar o una identifi-
cacion erronea ya que después no aparecio referido en la lista de los
efemeropteros de Venezuela (Chacon ez al. 2009). No obstante, Moli-
neri et al. (2011) describieron la primera especie de Caenis auténtica-
mente venezolana, C. teipunensis, un taxodn aparentemente endémico
de la regién de la Gran Sabana.
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Durante un estudio realizado por los autores en los rios y arro-
yos de la region noroccidental del estado Zulia, Venezuela, se pudo
constatar la presencia de una especie de Latineosus, que en sus parti-
cularidades morfologicas se aproxima a L. cayo Sun y McCafferty,
una especie descrita y conocida solamente de Belize. Nuestro regis-
tro constituye el primero y hasta ahora, tinico de éste género, conoci-
do para el territorio venezolano. De cualquier manera la distribucion
del género Latineosus parece ser muy amplia, pero hasta este momen-
to apenas detectada puntualmente en Estados Unidos de América
(L. cibola Sun y McCafferty, Texas), Belize (L. cayo) y Colombia (L. co-
lombianus (Soldan), Tolima) (Sun y McCafferty 2008; Dominguez et
al. 2012).

Los géneros Latineosus'y Alloretochus fueron diagnosticados por
Sun & McCafferty (2008) para reubicar dos especies suramericanas
anteriormente asignadas a Cercobrachys Soldan (1986), género que
hoy se considera inexistente en la region Neotropical. Latineosus se
caracteriza por presentar en el segundo segmento abdominal dos
branquias cuadrangulares operculadas, que se juntan en la linea me-
dia dorsal y cubren las branquias restantes, y por la presencia de
flecos o proyecciones posterolaterales en los margenes de las bran-
quias de los segmentos abdominales 3-6 (Fig. 1). Segun Sun y
McCafferty (2008) la acentuada curvatura en direccion medial del
fleco 6 es diagnostica en las tres especies conocidas de Latineosus (ca-
racter compartido con los géneros Alloretochusy Cercobrachys), sin em-
bargo, en el caso del taxon venezolano esta caracteristica no es evi-
dente. En Latineosusla superficie ventral del primer segmento del pal-
po labial carece de setas largas; los 0jos compuestos estan fuertemen-
te abultados dorsalmente; los margenes laterales del occipucio poste-
rior a los 0jos compuestos son aproximadamente paralelos al eje lon-
gitudinal del cuerpo. Comparte con Brachycercus Curtis y Cercobrachys
la presencia de tres tubérculos ocelares en la cabeza (nunca con setas
largas en Latineosus) y palpos maxilares y labiales bisegmentados. To-
dos los esternitos toracicos son planos. Tibia anterior sin hilera de se-
tas largas en la superficie posterior (en cambio, en Alloretochusy Cerco-
brachys siempre existe una hilera distintiva de 4 a 7 setas largas). Ter-
gum abdominal 2 sin proceso posteromedial o procesos en la base de
las branquias operculadas. Proyeccién posterolateral abdominal 7
vestigial o indistinguible.
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Figura 1. Latineosus sp. Larva, vista dorsal. Escala: 0,2 mm. Localidad: rio
Palmar, municipio Rosario de Perija, estado Zulia, 10° 28’ N, 72° 13° W, 67
m s.n.m., Venezuela. Dibujo: Edibeth Gomez.
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Las larvas recolectadas en este estudio fueron identificadas
como Latineosus debido a que presentan mas o menos distinguible-
mente las caracteristicas descritas anteriormente.

Con el hallazgo de Latineosus se eleva a dos el numero de géne-
ros de la familia Caenidae registrados en Venezuela. La presencia de
este taxon en el extremo occidental de Venezuela (estado Zulia), asi
como los hallazgos novedosos de otras especies y géneros en zonas
marginales o remotas del pais (p. €j., Molineri et al. 2011) confirma
que Venezuela debe albergar una mayor diversidad taxondémica de
representantes del orden Ephemeroptera, la cual reclama seguir sien-
do estudiada. Con las altas tasas de degradacion y destruccidn de los
ecosistemas, particularmente los acuaticos, es necesario documentar
tan rapido como sea posible, tanto la presencia de los efemeropteros
como del resto de los insectos acuaticos de Venezuela.

Material examinado: 43 ejemplares: rio Palmar, municipio Rosario de Perija,
estado Zulia, 10° 31’ N, 72° 24’ W. 120 m s.n.m., Venezuela, 30-i-2004, 31-iii-2004,
E. Gémez, C. Bello y P. Diaz, cols. (seis larvas); rio Palmar, municipio Rosario de
Perija, estado Zulia, 10° 28’ N, 72° 13’ W. 67 m s.n.m., Venezuela, 30-i-2004, 27-ii-
2004, 31-iii-2004, E. Gomez, C. Bello, P. Diaz y J. Fernandez cols. (34 larvas); Rieci-
to de Maché, municipio Mara, estado Zulia, 10° 51’ N, 72° 19’ W. 98 m s.n.m., Vene-
zuela, 10-vi-2004, E. Gomez e L. Vilchez, col. (tres larvas). Depositados en el Museo
de Biologia de La Universidad del Zulia, Seccion Laboratorio de Limnologia, Mara-
caibo, Venezuela.
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