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PRESENTACION

Los primeros dos volumenes de Biodiver-
sidad de Guatemala, editados por el difunto
Enio B. Cano, son la primera serie de libros
que abarca de una forma amplia toda la fau-
nay flora de Guatemala desde la publicacion
de la Biologia Centrali-Americana en el
siglo XIX. Ambos volimenes han sido in-
valuables para incrementar el conocimiento
e interés sobre la biodiversidad e historia
natural de Guatemala. También han sido un
motor que ha estimulado la realizacion de
mas investigaciones de este tema para Gua-

temala.

de la

publicacion del segundo volumen, se han

En la ultima década, después
desarrollado varios aspectos de investiga-
ciones biologicas (e.g., descripcion de nue-
vas especies, avance de técnicas de anali-
sis molecular). Tal y como se menciono
en la presentacion del segundo volumen,
se siguen registrando muchas especies de
Ichneumonidae (jahora hay mas de 730
morfoespecies conocidas en este bosqueci-
to!), lo cual es uno de los ejemplos del
avance de los estudios bioldgicos en Gua-

temala. Todas estas circunstancias hacen

Especies
Taxones traﬂadas
Coleoptera: Passalidae 63
Coleoptera: Scarabaeidae (género
Chrysina) 28
Coleoptera: Elateridae 310
Coleoptera: Nitidulidae 14
Coleoptera: Anthribidae 87
Diptera: Bibionidae 22"
Hymenoptera: Formicidae 568
Hymenoptera: Apidae (tribu Eu- 35
glossini)
Hymenoptera: Pyrrhocoridae 10
Hemiptera: Coccoidea 46
Hemiptera: Aleyrodidae 87
Araneae (clase Arachnida) 763
Moluscos marinos (clases Bival- 570
via, Gastropoda y Scaphopoda)
Peces (clase Actinopterygii) 258
Anfibios (clase Amphibia) 167
Reptiles (clase Reptilia) 275*
Plantas introducidas 614"
Orchidaceae 238
Total 4155

* Tres especies de posible distribucion en Guate-
mala incluidas.

** Cinco especies introducidas incluidas.

*#* No son nativas de Guatemala.



necesario publicar el tercer volumen de esta
serie con el fin de recopilar y actualizar los
datos de la flora y fauna de Guatemala y
de divulgar esta informacion al publico en

general.

Otro motivo muy importante y que es clave
de esta publicacion es homenajear a Enio,
puesto que la elaboracion del nuevo volu-
men era un gran deseo suyo. Por tal razén, en
el afo 2021 tomamos la decision de iniciar
una tercera “aventura’” para seguir mostran-
do mas aspectos de la gran biodiversidad de
nuestro pais. Para esta publicacion pedimos
la colaboracion de nuestros colegas bidlo-
gos, muchos amigos o compaifieros de Enio,
y la respuesta de ellos también fue impre-
sionante, tanto como la de los autores de los

volimenes anteriores.

Este nuevo volumen inicia con la biografia
y fotografias de Enio, seguidas por tres po-
emas en homenaje a ¢l. La siguiente parte
incluye las resefias (logros académicos de
Enio, recuerdos personales con ¢€l, etc.); lis-
tas de especies descritas por Enio o nombra-
das en su honor y sus publicaciones. Luego,
se presentan 20 capitulos escritos por 46
autores de siete paises, con el tratamiento
de 4155 especies (ver el cuadro). Hasta
la fecha, a partir de la publicacion de los
dos primeros volumenes, los datos de seis
grupos taxonoémicos han sido actualiza-

dos; en cambio, los tres temas (plantas in-

ii

troducidas, bosque nuboso y digitalizacién
de datos biologicos) no se habian abordado

anteriormente.

Agradecemos a los autores de los capitu-
los por su gran esfuerzo, entusiasmo y
paciencia para finalizar este proyecto de
publicacién con éxito. Damos un especial
agradecimiento a las personas que han co-
laborado con presentar un volumen especial
y Unico: Laura Sdenz por la recopilacion de
la informacién académica de Enio y la re-
vision del texto; Ana Fortuny y Julio Mo-
rales Can por la creacion de los poemas;
Mercedes Barrios por la redaccion de la
resefia académica; Diana Winter Garcia y
Augusto Estrada por la elaboracion de ilus-
traciones maravillosas para las portadas de
los capitulos y para las paginas del poema,
respectivamente. Estamos agradecidos tam-
bién con Silvia Pineda Saravia y Claudia
Pérez Archila por su apoyo en correccion
ortografica, a Manuel Acevedo, Carolina
Rosales y Maria Luisa Castillo por per-
mitirnos usar las fotografias de Enio, a José
Tectin Cano por prestarnos las libretas de
Enio y a Vanessa Granados por su apoyo y
coordinacién con la publicacién de este li-

bro.

Queremos hacer un agradecimiento muy
grande a la Universidad del Valle de Gua-
temala (UVG) por el apoyo académico,

especialmente a la Editorial UVG y al



Centro de Estudios Ambientales y Biodi-
versidad (CEAB). También reconocemos la
colaboracion del Museo de Historia Natu-
ral (MUSHNAT) y del Centro de Estudios
Conservacionistas (CECON) de la Univer-
sidad de San Carlos de Guatemala (USAC),
al igual que el apoyo del Consejo Nacional
de Areas Protegidas (CONAP) con las li-
cencias de investigacion, colecta y permisos
de exportacion de muchas de las muestras

cientificas recolectadas en el pais.

Esperamos que este volumen contribuya
a que las personas (especialmente los
jovenes) conozcan y aprendan acerca de la
fauna y flora de Guatemala, y que motive a
realizar mas investigaciones acerca de los
varios grupos taxondmicos presentes en el
pais. Es importante para nosotros que mas
gente conozca sobre la vida y trabajo de
Enio, y que aprecie la importancia de sus

logros académicos para la ciencia.

Ciudad de Guatemala, noviembre de 2023

Jack C. Schuster, Jiichiro Yoshimoto y

José Monzon Sierra
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Dedicado a
nuestro gran amigo y biologo Enio Boanerges Cano Davila
(1964-2021)

s

Ana Fortuny.

Enio Cano nacié en la Ciudad de Guatemala el 1 de diciem-
bre de 1964. Realiz6 sus estudios de Licenciatura en Biologia
en la Universidad de San Carlos de Guatemala (USAC).
Después tom6 una maestria en Estudios Ambientales en la
Universidad del Valle de Guatemala (UVG). Posteriormente
obtuvo el titulo de doctor en ciencias por la Universidad Na-
cional Auténoma de México (UNAM) en la especialidad de
taxonomia y filogenia de los escarabajos pasalidos (Coleop-

tera: Passalidae).

Trabajo como curador de la Coleccion de Artrépodos de la
UVG por 27 aios (1992-2018). Fue profesor titular en la
Escuela de Biologia de la USAC durante mas de 11 afos.
Imparti6é cursos con los temas de entomologia, taxonomia,
sistematica, biogeografia, biologia evolutiva, estadistica y

paleontologia.

vi

Figura 1. Enio frente a la Escuela de Biologia, USAC, enero 2017. F

i
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Escribio y participé en mas de 40 publicaciones académicas
nacionales e internacionales en colaboracion con cientificos
guatemaltecos y extranjeros. Edito los libros “Biodiversidad
de Guatemala Vol. I”, “Biodiversidad de Guatemala Vol.
II” (coeditor con J. C. Schuster), “The Dynastine Scarab
Beetles of Mexico, Guatemala, and Belize” (coeditor con B.
C. Ratcliffe y R. D. Cave) e “Insectos de Guatemala: Guia
de Identificacion” (coeditor con J. Yoshimoto y S. Orellana).
También participd como revisor de revistas internacionales
como Acta Zooldgica Mexicana, Revista Colombiana de
Entomologia, Revista de Biologia Tropical, Systematic

Entomology, Zootaxa, entre otras.

Ver la siguiente seccion “En memoria ;Quién era el Dr.
Enio B. Cano? Un gran académico, maestro, amigo, in-
vestigador y colega” (pp. xvii—xxvi) para los detalles de las
investigaciones y publicaciones del doctor Cano.



Figura 3. Gira de campo en la VII RELAS en Santa Cruz de la Sierra (Bo-
en Veracruz (México), octubre 1997. De izquierda a derecha: Enio Cano, livia), noviembre 2006. De izquierda a derecha: Pedro Reyes Castillo, Maria
Pedro Reyes Castillo, German Amat, Chris Marshall, Alan Gillogly, Jack Luisa Castillo, Jack Schuster y Enio Cano.

Schuster, Claudio R.V. da Fonseca. Mujeres de izquierda a derecha, Kar-

la Villatoro, Catherine Cardona y Maria Luisa Castillo. Foto Maria Luisa

Castillo.

* e S =

Figura 4. Atrapando insectos con red entomoldgica en San Juan Sa- Figura 5. Colectando insectos con trampa de luz en volcan Quezaltepeque
catepéquez, junio 2017. Foto Manuel Acevedo. (Chiquimula) en el afio 2005. Foto Manuel Acevedo.

Figura 6. Charla en el Museo de Historia Natural (MUSHNAT) de la Uni- Figura 7. Charla en el MUSHNAT en el afio 2018. Foto Carolina Rosales.
versidad de San Carlos de Guatemala en 2016. Foto Carolina Rosales.
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Muy Hondo

Hoy
de negro
los escarabajos detienen su marcha
las mariposas clerran sus alas
Se ha ido
Fl
con su pelo blanco
Su sonrisa enorme
su sarcasmo fino
Fl
con su sabiduria vasta
con su entrega

Pero, ;qué dices?
sAlucinas?
No se fue a ninguna parte
Esta ahi
en las aulas
en los corredores
en la memoria de sus discipulos

en sus manuscritos
en las montanas

en las colecciones que formaron sus
manos

Sigue aqui
muy hondo
en los amigos
en su retono
en los que comparten su sangre
en tantos que no conocemos
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Anda
ve a buscar a los escarabajos
a las mariposas, a las abejas y a los saltamontes
Que muevan de nuevo sus patas
que vuelen, que canten
que pongan huevecillos
y que hagan fiesta

Porque alli va Enio
alegre
caminando sobre el humus
por el sendero
de la luz
Porque alli va Enio

Para mi querido Enio

Autora: Ana Fortuny [lustraciones por
24 de marzo de 2021 Augusto Estrada
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Enio quernido:

Tus amigos te lloramos, te llora el aguila cautiva.
Te llora la primavera, el otono, la lluvia y la sequia.
Te llora el Quicheé, sus montanas y toda la clorofila que en ellas habita.
Te lloran el museo, el jardin, el herbario,
y a tus insectos en las colecciones, les duele por vez primera

ese alfiler que les atraviesa el angulo superior de su élitro derecho.

Hijo del maiz, has iniciado viaje en el interior del arbol sagrado
para morar el cielo de los abuelos.
Naclendo al infinito, has de ir de susto, con frio y con hambre,
pero calmate que ya van a llegar las hormigas
con las flores, y las luciérnagas y cocuyos con la luz.
Ya va a llegar tu mama con su perraje para ponerte a tuto
y asi vas a sentir su calor en tu panza, y en el rostro el calor del comal

y el olor de las tortillas.

Enio: Hermano ateo del siglo XXI
vos ahora te vestis de plenilunio, de jaguar, de colibri.

Que en tu viaje al inframundo te acompanen la hoja de sol, el cocodrilo.
Que te canten las ranas de las aguadas en las que la luna se sienta a tomar agua.
Que te llenen de atardecer los millones de murciélagos que vuelan en el Zotz.
Hijo de la selva, Hijo del bosque de niebla, del manglar, ron-ron glorioso,
que tu vista se llene con la piel de la barba amarilla y del coral,

y tu oido con el canto de una marimba de pajaros.



Hijo del trueno, Chipi Kakulja, 2 Q'anil portador de la semilla.
Ahora que dejas el arbol del mundo
vas a recibir el fuego, a comer tortillas de tu abuela, a conocer al que tizna los
amaneceres.
Mazorca de los cuatro colores, suave portador de la abundancia y de la generosidad.
Que los creadores y formadores te reciban
y te lleven jubilosos al lugar abundante en pataxte y cacao,
de los incontables zapotes, anonas, jocotes, nances, matazanos y miel.
Bebe tu chicha junto a tus ancestros y después descansa mirando a la Osa Mayor

desde tu estera de tules, musgos y selaginelas.

Nino campesino conocedor de la milpa,
adolescente de barrio con la mente clara y el pecho rebelde,
joven sonador creyente de la universidad publica,
adulto hermano y maestro, tu pelo plateado se anticipé a la vejez que no tuviste
y tu sabiduria aventajo a los anos que te faltd vivir.
Hasta pronto sempiterno patojito, tu recuerdo nos duele, pero nos hace reir
Que tu vuelo eterno junto a la serpiente emplumada sea bello y lleno de arco irs.

Nosotros, gozosos, comeremos las frutas que nos dejaste en el camino.

Autor: Julio Morales Can
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Para Enio...

A Enio le gustaban las cosas raras y extranas, los cuentos histéricos y las leyendas. Incluso escribié un arti-
culo sobre el chupacabras guatemalteco (Cano & Palomo 2017). Es por eso que escogi Jabberwocky (https://
en.wikipedia.org/wiki/Jabberwocky), el poema sobre un mundo extrano poblado por organismos extrafnos
presentado en A través del espejo (Through the Looking-Glass), obra de Lewis Carroll de 1871. Hice una paro-
dia cambiando algunas de las palabras de este poema por las de insectos extrafios y verdaderos que Enio
estudié o conocid por experiencia propia. Enio, ;en dénde estd ahora, Enio Cano? En la tierra de fantasia
de Alicia, con el hacha en la mano cazando al Proculus gigante, maravillosa bestia de tamano tremendo; en
la primera pagina del Capitulo 1 (Beza-Beza et al. 2023) se encuentra la fotografia de este insecto. Aunque
este bicho no es artista, si es capaz de extraer sangre (draw blood) desde la primera mordida (Schuster &
Monzén Sierra 2020).

EL PROCULUS GIGANTE

‘Twas brillig, and the slithy toves
Did gyre and gimble in the UV wabes;
All mimsy were the Chrysinas, in their encino?® groves,

And the mom rats huddled in their graves.

“Beware the Giant Proculus, my son!
The jaws that bite, the claws that scratch!
Beware the Jubjub bird, and shun

The frumious Bandersnatch?!”

Nor forget an extra double-traction pack toad to
Accommodate the machaca antidotes?®

Keep away from the flight corridors of

Dynastes and Megasoma* at apogee of toad hop

Or toad blindness might ensue

e e r e

Dynastes septentrionalis

As he stood in thought, ‘neath the Gumbo Limbo tree
Contemplating the horror of the beast

The machaca advanced with eyespots aflame
Whiffling thru the tulgy wood

It burbled as it came!

Xii


https://en.wikipedia.org/wiki/Jabberwocky
https://en.wikipedia.org/wiki/Jabberwocky

One, two! One, two! And through and through
The vorpal stinger went Snicker snack

Our hero was left for dead, and as the tale ends
He clings to a pack toad and returns to camp in search of antidotes.
Hast thou been stung by the wild machaca?

Come to my arms my freamish boy! Called out an antidote...

O frabjous day jCallooh! jCallay!”
Enio chortled in his joy.

As a giant Proculus calumphed by looking for frass
And a herd of blind chickens®

Hide in the soil under the grass. Machaca: Fulgora laternaria

Parodia del poema Jabberwocky (Lewis Carroll: https:/en.wikipedia.org/wiki/Jabberwocky):
Jack C. Schuster

!Corresponde a la palabra inglés “oak”.
?Criatura Imaginaria presentada en la obra A través del espejo.

®Como comunmente dicen en Mesoamérica y el noroeste de Suramérica, “si es mordido o picado por la
machaca, para evitar la muerte debera tener relaciones sexuales dentro de las préximas 24 horas”. Yo la
capturé en Petén, pero no logré que me mordiera, sin importar cuanto hice.

“Los escarabajos de los géneros Megasoma y Dynastes, se caracterizan por tener cuernos muy largos.

>Gallina ciega es la palabra coloquial en espanol utilizada para identificar a las larvas de muchos escara-
bajos, como los del género Phyllophaga. Enio fue experto tanto en las larvas como en los adultos de las
especies guatemaltecas de este género, algunos de los cuales son importantes plagas; consultar mi resena
académica en las pp. xvili-xx para conocer los detalles de las investigaciones de Enio.
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En memoria

.Quién era el Dr. Enio B. Cano?

Un gran académico, maestro, amigo, investigador y colega



RESENA DE SU TRABAJO ACADEMICO

JACK C. SCHUSTER

Centro de Estudios Ambientales y Biodiversidad, Universidad del Valle de Guatemala, Apartado Postal 82, 01901, Guatema-

la, Guatemala. jschuste@uvg.edu.gt

Sobre todo, era un buen amigo y un colega muy valioso.
Siempre corrigié mis manuscritos sin merced y me aconsejo
sobre aspectos que yo no dominaba, ej. matematica, estadisti-
ca, cladistica. Creo que pocas personas aprecian su contribu-
cién a la Universidad del Valle de Guatemala (UVG).

Cuando ¢l lleg6 al Laboratorio de Entomologia Sistemati-
ca, llegamos a “la masa critica” de investigadores; o sea, la
densidad y cercania de investigadores facilitaron las interac-
ciones constantes, y nuestros servicios y publicaciones au-
mentaron notablemente, no solo por la adicion de las publi-
caciones de ¢él, sino también por el estimulo que dio a otras
personas; era un enzima que cataliz6 nuestra productividad,
por ejemplo, el convencer a varias personas para contribuir
con capitulos de sus especialidades para los dos volumenes
de libros de Biodiversidad de Guatemala (Cano 2006, Cano
& Schuster 2012). También, Enio fue coeditor de la primera
guia de campo sobre insectos en Guatemala (Yoshimoto et al.
2015). Era una de las personas que mas publico en la UVG.

Fue coautor de un libro de suma importancia para conocer la
biodiversidad de Guatemala: The Dynastine Scarab Beetles of
Mexico, Guatemala, and Belize (Coleoptera: Scarabaeidae)
(Ratcliffe et al. 2013). Esto confirm6 su reputaciéon como un
experto mundial en este grupo de escarabajos. También era un
experto mundial en otros grupos de escarabajos: los pasalidos
(familia Passalidae) y los ronrones de mayo (Phyllophaga:
Scarabaeidae) de Guatemala, algunos de los cuales son pla-
gas importantes de cultivos; él habia encontrado mas de 120
especies de Phyllophaga. Describi6 nuevas especies de estas
familias (Fig. 1, 2; Lista 1 de la pagina xxiii), y tenia unas 30
especies nuevas de Phyllophaga y de pasalidos que estaba en
el proceso de nombrar y describir, al momento de su muerte.
Era una de las pocas personas en el mundo que podia identi-
ficar hasta especie las larvas de muchas especies de Phyllo-
phaga (las gallinas ciegas). El estimuld a un par de alumnos
y a mi a trabajar con estos escarabajos. También, junto con
nuestro colega, José Monzoén, son expertos mundiales de los
escarabajos joyas (Chrysina: Scarabaeidae) de Guatemala y
han descrito varias especies nuevas incluyendo la bella C.
schusteri (ver Capitulo 2: Monzon Sierra 2023). Otro de sus
intereses fueron las tarantulas. Una vez una de mal humor le
mordi6 y asi comprobd que no era letal. Ademas, definid y
nombro una nueva tribu de cucarachas.

Enio siempre estaba estudiando. Lo conoci cuando era alum-
no de la Escuela de Biologia en la Universidad de San Carlos
de Guatemala (USAC). El vino a hablar conmigo porque se
enter6 de que estaba dando un curso gratis, Pasalidologia, en

la UVG y €l queria saber si podia llevarlo. Le dije que si, y
¢l fue una de las dos personas que terminaron satisfactoria-
mente el curso. Sigui6 trabajando con pasalidos hasta llegar a
ser un experto mundial en el grupo. Obtuvo su maestria en la
UVG y su doctorado en un programa integrado por la USAC
y la Universidad Auténoma de México (UNAM).

No se limité a escarabajos, también determind qué era el
chupacabras en la costa sur de Guatemala (Cano & Palo-
mo 2017). También, publicé sobre peces (Kihn Pine-
da et al. 2006). Ademas, fue la tnica persona en la region
centroamericana capaz de identificar Trogoderma granarium
(familia Dermestidae), que es la plaga mas importante de
productos almacenados en el Viejo Mundo. Este insecto
causa MILES DE MILLONES DE DOLARES EN DANOS
AL ANO ALLA. El logr6 identificar esta plaga que invadio
Honduras y Guatemala varias veces en diferentes productos
desde arroz hasta de cuero, en cooperacion con el Organismo
Internacional de Sanidad Agropecuaria (OIRSA) a tiempo
para controlarla. También ayudé a OIRSA a establecer un
laboratorio diagnéstico en San Pedro Sula, Honduras, para
plagas interceptadas.

Antes de separarse de la UVG a principios del 2019, ¢l esta-
ba encargado de la identificacion de artropodos por la UVG
para la comunidad guatemalteca y desarrolld cursos para in-
dustrias tales como la identificacion de partes de insectos en
comida. También entrend a médicos del ejército en la identi-
ficacion de artrépodos de importancia médica.

Su importancia en los servicios del Laboratorio de Ento-
mologia Sistematica fue demostrada cuando el Ministerio
Publico nos visitd para la identificacion de unas larvas que

Figura 1. Macrodactylus eniocanoi Arce-Pérez & Moron, 2020. Fotografia
de Arce-Pérez & Mor6n (2020).



encontraron en un cadaver. Querian saber cuando habia
muerto la persona, Enio les informé que no se podia saber.
Los del Ministerio Publico dijeron que en los programas de
CSI en la television si lo podian saber, Enio respondié que en
los Estados Unidos se han estudiado los insectos que llegan
a cadaveres, pero que aqui no. Entonces el Ministerio Pabli-
co ofrecid un fondo para hacer un estudio. Con este dinero
Enio compr6 unos cerdos, los vistiéo con ropa humana y los
us6 como modelos de seres humanos. Los mat6 y los coloco
en diferentes ambientes. Cada dia examind qué insectos apa-
recian, y estaba por escribir una guia sobre su secuencia de
llegada a cadaveres y su identificacion. Entre sus hallazgos
encontrd la larva de cierta especie de mosca en un cadaver
colocado a la sombra. Lo interesante es que solamente se
conocia que esta especie se encuentra en cadaveres colocados
al sol, porque la hembra solo oviposita en esas condiciones.
Gracias a esto se pudo concluir que el cadaver habia sido
trasladado a la sombra, pero que inicialmente estuvo en un lu-
gar soleado. Unos vecinos del campo vieron lo que él estaba
haciendo y pensaron que era un brujo que estaba haciendo un
rito sobre un cadaver e intentaron lincharlo, pero afortunada-
mente, Enio habia informado a la policia local de su estudio,
y lograron rescatarlo a tiempo.

Aprecid la musica y tocaba marimba. Tengo buenas memo-
rias de cuando €l y su novia de entonces llegaron los fines de
semana para escuchar a mi banda “Hot Sanate” tocar en el
restaurante Piccadilly de la Plaza Espafia de Zona 9, Guate-
mala. Ademas, nombré una nueva especie Phyllophaga bad-
bunnyi, en honor del musico de regatéon, Bad Bunny. Tam-
bién publico sobre herpetologia, paleontologia y, la ecologia
y conservacion de la fauna insectil de cuevas. Varias especies
se han nombrado en honor a ¢l (Lista 2 de la pagina xxiii)
tales como Macrodactylus eniocanoi Arce-Pérez & Moron,
2020 (Fig. 1) y Phyllophaga canoana Morén, 2003.

En un congreso de la Sociedad Entomologica de América
a finales de los afos ochenta o inicios de los noventa, es-
tuve hablando con Mary Liz Jameson y Brett Ratcliffe, es-
carabaeidologos destacados, y mencioné que seria formidable
tener una reunioén de expertos en la superfamilia Scarabae-
oidea (que incluye las familias Passalidae, Scarabaeidae,
Ochodacidae, Trogidae, etc.). Meses después, recibi un men-
saje de Mary Liz preguntando si habia noticias acerca de la
reunion que habiamos discutido. Se lo mencioné a Enio y
¢l mostr6 interés en organizarla. De esta forma, Enio fue un
factor clave en el origen de la Reunion Latinoamericana de
Scarabacoidologia (RELAS).

Tras mucho esfuerzo, logramos llevar a cabo la primera re-
uniéon en 1993 en Guatemala con mas de sesenta asistentes
provenientes de Norteamérica, Sudamérica, Centroamérica y
Europa. Desde ese entonces, la reunion se ha llevado a cabo
cada dos afios hasta que fue suspendida en el 2020 tras el
inicio de la pandemia. Enio fue crucial en la organizacion de
la primera y XII RELAS en Guatemala.

La segunda reunion se llevo a cabo en Bogota y Villa Leiva,
Colombia, lugar en donde Enio y yo tuvimos la oportunidad

de recolectar pasalidos en las montafias del noreste del pais.
Alli determinamos que dos personas con un hacha y un ma-
chete podian tener amplio conocimiento de los pasalidos pre-
sentes en la fauna de un area en aproximadamente tres horas
de recoleccion.

La tercera reunion fue en Xalapa y Los Tuxtlas, en Veracruz,
México (Fig. 2 de la pagina vii). Eramos cinco: Catherine
Cardona y Karla Villatoro (alumnas de la UVG), Enio, José
Monzén y yo. Viajamos en el carro que nos prestd el padre de
Cathy. Todos presentamos una platica sobre nuestras investi-
gaciones. Chris Marshall, un estudiante de doctorado de Cor-
nell University, se unié a nosotros para el viaje a Guatemala.
Durante el regreso, recolectamos pasalidos y encontramos
una nueva especie.

La cuarta reunion fue en Quito, Ecuador. Enio y yo salimos
de la ciudad en buses publicos para buscar pasalidos. Du-
rante uno de nuestros viajes llegamos a la linea del ecuador,
lugar donde Enio comid su primer cuyo. En otra excursion,
bajamos de los Andes a la cuenca del Amazonas. También
descendimos por el lado oeste de las montafias y nos bajamos
del bus en un area boscosa con nuestra hacha y machetes.
Al anochecer, bajo la lluvia, tratamos de regresar a Quito,
pero no pasé ninglin bus. Intentamos pedir jalon con pulgares
extendidos, pero nadie tuvo piedad de dos tipos raros y arma-
dos. Finalmente, tras mas de media hora, alguien nos recogiod
en un picop y nos regres6 a Quito en la palangana.

También tuve el privilegio de asistir a la RELAS y de re-
colectar pasalidos con Enio en Costa Rica, Brasil, Bolivia
(Fig. 3 de la pagina vii), y otra vez en México. Con esta in-
formacion es posible entender por qué tenemos una de las
mejores colecciones del mundo de Passalidae.

Figura 2. Teneral de Ogyges handali Cano, 2014. Fotografia de Cano
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Durante una pasantia, Enio visité un museo en Denver, Col-
orado. También tuvo la oportunidad de asistir a museos en
Londres, Paris y Sudafrica, para examinar tipos primarios de
escarabajos colectados en Guatemala.

Tal vez con estas anécdotas la UVG y el pais pueden apreciar
la gran pérdida que sufrimos cuando se separd de la Univer-
sidad y cuando muri6. El merece algin premio o recono-
cimiento como investigador o bidlogo destacado.

Por ultimo, quisiera dedicar este capitulo a mi colega bidlo-
ga y coautora, Laura Saenz, por su ayuda con este trabajo,
especialmente por informarme de publicaciones de Enio que
desconocia y por sus contribuciones a la biologia chapina,
como hizo Enio, integrando esfuerzos de la USAC y la UVG.
Agradezco también a Roberto Arce Pérez por permitir el uso
de la foto del espécimen de Macrodactylus eniocanoi.
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RESENA DEL MAESTRO, INVESTIGADOR, COLEGA Y AMIGO: ENIO

BOANERGES CANO DAVILA

MERCEDES VIOLETA BARRIOS RUIZ

Centro de Estudios Conservacionistas (CECON), Universidad de San Carlos de Guatemala (USAC), Avenida La Reforma
0-53, Zona 10, Guatemala, Guatemala. mercedesbarrios@gmail.com

Querido Enio:

Claudio Méndez nos cuenta que recuerda haberte conocido en
1983, estabas sentado en la grada del corredor principal del
Museo de Historia Natural de la Universidad de San Carlos
de Guatemala (MUSHNAT-USAC). En aquel entonces, eras
un estudiante de nuevo ingreso y recuerda que le compartiste
tu interés por las arafnas “de caballo”; y él te recomendé de-
jarlas de lado y enfocarte en la entomologia, sugiriendo que
buscaras al Dr. Jack Schuster. Afios mas tarde, en algunas de
tus conferencias, recordabas esta conversacion y decias “y
vi la luz”. Fue la entomologia, la rama de la biologia que te
cautivdé como investigador y en la que brindaste tus aportes
a la ciencia.

Yo te conoci en 1986, en ese entonces a partir del 3er afio, se
recibian los cursos especificos de la licenciatura de biologia
en el MUSHNAT, de la Escuela de Biologia de la USAC.
Este espacio, lo recordamos con especial carifio porque fa-
vorecia la formacidn, la convivencia e identidad de los es-
tudiantes y docentes de nuestra carrera. En este tiempo ta
llevabas algunas veces tarantulas, grupo que te interesaba y
que con orgullo y asombro de los compafieros mostrabas y
manipulabas.

En 1987 tu y Sergio Pérez, me invitaron a llevar el curso de
formacion profesional de entomologia, impartido por Clau-
dio. Este curso marca una etapa muy importante de mi for-
macion, porque aprendi sobre los insectos, descubri e inicié
una amistad tan valiosa con personas que han sido y son im-
portantes en mi vida. Tu, Sergio Pérez, Claudio y yo llegamos
a ser grandes amigos, compartiamos: clases, viajes de colecta
y los cafecitos donde la Guanaca, lugar y espacio sencillo
para conversar, bromear y discutir. En el Biotopo Universi-
tario para la Conservacion del Quetzal Mario Dary Rivera
-BUCQ-, realizamos las primeras colectas del curso de ento-
mologia, y elegimos algunos grupos de estudio: Sergio se en-
foco en las hormigas, t en los escarabajos, Claudio continud
con las mariposas; y yo me interesé en los grillos y en par-
ticular en los grillos topo (Gryllotalpidae). Fue un tiempo in-
creible el que pasamos juntos, recorriendo los senderos hasta
llegar al cerro Quisis, la parte mas alta del BUCQ, trabajando
en equipo, disfrutando de la camaraderia, asombrados de los
temas ilimitados para estudiar; fascinados con la belleza del
bosque nuboso y del estudio de los insectos, ese vasto mundo
al que apenas nos asomamos.

Tu tesis de licenciatura titulada “Estudio Semidetallado de
los Suelos del BUCQ?”, aporté al conocimiento de los suelos

de esta arca protegida. Esta tesis fue dedicada a tu abuela,
Maria Aurelia Cano, una mujer muy significativa en tu vida.
Tu graduacion fue un acontecimiento especial para la Escuela
de Biologia, el Centro de Estudios Conservacionistas (CE-
CON), tu familia, y para nosotros tus compaferos y amigos.
El acto de graduacion fue en el auditorio del CECON, donde
ahora se ubica el Herbario USCG. La decana Licda. Clemen-
cia del Pilar Galvez de Avila presidio el acto y dejo en claro
que eras una persona calida y atenta a los estudiantes, pues
reconocié muchas de tus virtudes y dedicé un mensaje muy
positivo sobre tu futuro. Posterior a ello tu familia llevo a
cabo una breve ceremonia en la que te colocaron un zut en la
cabeza, simbolo de sabiduria, pues tu familia era originaria
de Quiché, momento muy especial, parecia un vaticinio de la
importancia de lo que seria tu trayectoria cientifica.

En la Universidad del Valle de Guatemala (UVG) conociste
al Dr. Jack Schuster, quien fue tu mentor, jefe, colega y un
amigo muy querido por muchos afios. En esa casa de estu-
dios compartiste con otros importantes investigadores: El Dr.
Charles MacVean, los doctores Margaret y Michael Dix, y
nuestra apreciada Dra. Elfriede P6ll. Al iniciar tu trabajo en la
UVG, estabas muy emocionado porque las condiciones para
el estudio de los insectos eran muy buenas, y porque el Dr.
Schuster te introdujo al estudio del orden Coleoptera, taxon
megadiverso y especificamente a la familia Passalidae de la
cual €l es un especialista mundial; lo que te motivo a explorar
y a especializarte en la subfamilia Scarabacinae (escarabajos
coprofagos). Fuiste uno de los investigadores mas prolificos
en la UVG, donde generaste un gran cumulo de aportes para
el estudio de la biodiversidad de Guatemala. Como profesor,
ademas de transmitir conocimientos en cursos como ento-
mologia, biogeografia y biometria, tocaste y transformaste
las vidas de tus alumnos y se te recuerda con respeto, gratitud
y carifio por ayudar en la formacion de decenas de estudi-
antes de licenciatura. Nunca faltd tu toque de humor durante
y fuera de las clases, lo que propici6 amistades duraderas con
algunos de tus alumnos.

Debo comentar que t y Claudio colaboraron en muchos
proyectos entre estos el de la palomilla barrenadora de los
brotes del pino, Rhyacionia frustrana (familia Tortricidae).
Debo resaltar, el proyecto de la Evaluacion Ecoldgica Rapida
de sierra de Las Minas, realizado por CECON y The Nature
Conservancy. Es importante indicar que en el Proyecto CCB/
CECON, del Centro para la Biologia de la Conservacion de
la Universidad de Stanford y del CECON; realizaste estu-
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dios sobre escarabajos copronecrofagos, organismos que se
alimentan de estiércoles y carrofia, como indicadores de per-
turbacion en distintas localidades de la Reserva de Biosfera
Maya (RBM), tales como Tikal, Uaxactin y Bethel. Estos
trabajos se incorporaron en talleres internacionales con el
apoyo de la Universidad de Stanford, en los que participaste
como instructor. También formaste parte de otros proyectos
del Centro de Datos para la Conservacion (CDC) del CE-
CON, antes de que yo empezara a trabajar en esta unidad y
también durante el tiempo que he estado a cargo de esta coor-
dinacién. Tu trabajo siempre fue muy respetado y apreciado
por todos los investigadores de la comunidad académica.

Fuiste un buen amigo. Cuando nacié mi hija Dione y debi
retirarme de las actividades académicas, me aconsejaste
aprovechar este tiempo para avanzar en mi tesis. Me diste
ejemplos inspiradores de investigadoras que fueron muy pro-
ductivas durante la crianza de sus hijos. Unos afios mas tarde
con tu asesoria, inicié mi proyecto de tesis y por tu medio tuve
la anuencia del Dr. Jack Schuster y del Dr. Charles MacVean,
para trabajar con los especimenes de Proyecto CCB/CECON
depositados entonces en la Coleccion de Artropodos de la
UVG. Ante la dificultad de contar con articulos cientificos
relevantes para el estudio, me motivaste a escribirle al Dr.
Jorge Llorente, especialista de mariposas de México, para so-
licitarle su ayuda para obtener la informacion del grupo de
interés. Su respuesta fue muy rapida y generosa, me enviod
dos paquetes de fotocopias de articulos cientificos a los que
no habria tenido acceso en aquella época. Con tu asesoria y la
de Claudio y Dr. George Austin (especialista en Hesperiidae),
tuve la oportunidad de desarrollar mi tesis y comprender la
relevancia de la colaboracion como valor fundamental de la
ciencia.

Entre 1996 y 2000, inici¢ mi participacion en la Sociedad
Mesoamericana para la Biologia y la Conservacion (SMBC).
Junto con los estudiantes de la USAC y otros que conoci en
la de la UVG, nos propusimos coordinar nuestros esfuerzos
para asistir a los congresos de la region. Aunque ti no par-
ticipaste directamente, brindaste tu apoyo para lograr esta
colaboracion que culmind en 1999 con la organizacion del
Congreso Regional en Guatemala.

En el 2006 llevamos a cabo un proyecto importante: la or-
ganizacion del III Curso sobre Diversidad Biologica: Bases
de Estudios de Diversidad Entomoldgica en Iberoaméri-
ca, de la Red de Iberoamericana de Biogeografia y Ento-
mologia Sistematica (RIBES). El objetivo principal era que
estudiantes y profesionales guatemaltecos, de la carrera de
biologia, pudieran formarse y actualizarse sobre los gru-
pos megadiversos. Para ello, contamos con la presencia de
destacados entomodlogos latinoamericanos y de Espafia: Nel-
son Papavero (Museu de Zoologia de Universidade de Séo
Paulo); Jorge Llorente Bousquets, Armando Luis Martinez,
Tania Escalante y David Espinosa Organista (Facultad de
Ciencias de la Universidad Nacional Autonoma de México);
Jorge Lobo (Museo Nacional de Ciencias Naturales, Espafa);
Carmen Pozo (Ecosur, Quintana Roo); Jorge Soberdn (Uni-
versity of Kansas); Angel Viloria (Centro de Ecologia del In-
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stituto Venezolano de Investigaciones Cientificas), Fernando
Fernandez (Universidad Nacional de Colombia), ademas de
ti, el Dr. Jack Schuster (UVG) y Claudio (USAC).

La edicion del primer volumen del libro “Biodiversidad
de Guatemala”, fue un proyecto significativo en tu vida,
porque tenias muy clara la necesidad de reunir y destacar
el conocimiento existente sobre la diversidad biologica del
pais. Estabas tan entusiasmado, pensando en los investi-
gadores que desarrollarian los capitulos, los revisores, el for-
mato y los detalles: el tamafio, el mejor papel, la portada.
Los investigadores y revisores invitados trabajamos de for-
ma voluntaria (sin remuneracion), porque consideramos un
privilegio ser parte de este volumen y no teniamos ninguna
duda sobre la importancia del proyecto ni de la capacidad del
equipo editorial que lideraste. Ademas de la ardua labor de
edicion, fue fundamental buscar los fondos para la impresion.
Yo te acompaiié¢ en esta fase, y puedo decir que fue por mo-
mentos agotador, porque los procedimientos administrativos
de los escasos fondos nacionales para estos fines consumen
mucho tiempo. A pesar de los obstaculos, tu dedicacion fue
incansable. Durante el proceso, tu cabello oscuro se tornd
gris, pero tu rostro estaba radiante al recibir y distribuir
los ejemplares del primer volumen. Aunque no estoy segu-
ra si hubo complicaciones con el segundo volumen, con el
primero se demostrd la calidad de la edicion, lo que facilitd
la obtencion de financiamiento para su impresion.

Al ver el sendero que caminamos juntos y en el que comparti-
mos un tiempo valioso de nuestras vidas, como estudiantes, y
luego como profesionales puedo ahora decir Enio Boanerges
Cano Davila, que tu amistad definitivamente enriquecio
mi vida; y que la amistad no se agradece, se corresponde.
De este trayecto quedan en mi memoria momentos impor-
tantes compartidos: contigo, Meline tu esposa, y José Tecun
tu hijo, cuando era un nifio, con nuestros amigos en comun,
las conversaciones, bromas, ocurrencias, discusiones,
desencuentros, utopias, la musica y algunos libros que me
recomendaste leer.

Comparto finalmente mi respeto y admiracion por tus
invaluables aportes: al conocimiento de la diversidad de
coledpteros de Mesoamérica, la divulgacion de la ciencia
en Guatemala, a las redes de colaboracion cientifica y por
supuesto, a la formacion de profesionales de las ciencias
bioldgicas de la Universidad de San Carlos de Guatemala y
de la Universidad del Valle de Guatemala. Todas estas con-
tribuciones son un testimonio de tu dedicacion y pasioén por
la ciencia, y seguramente trascenderan en la vida de quienes
te conocieron.

Este tercer volumen del libro es la necesaria continuidad de
los dos anteriores, y es posible gracias a la dedicacion y es-
fuerzo de muchas valiosas personas entre editores y autores,
un homenaje a tu labor en la ciencia. Creo que la partici-
pacion de este selecto grupo, que aporta lo mejor de si a esta
obra, es algo que sin duda te haria muy feliz, porque buscaste
siempre, la conjuncion del conocimiento y el talento puesto
al servicio de la divulgacion de la ciencia.
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Lista 1. Especies descritas por Enio Cano
Coleoptera: Scarabaeidae

Copris caliginosus Kohlmann, Cano & Delgado, 2003
Copris nubilosus Kohlmann, Cano & Delgado, 2003
Chrysina tecunumani (Cano & Moron, 1994)
Chrysina schusteri (Monzon, Cano & Bailey, 1999)
Chrysina guatemalensis (Monzon, Cano & Bailey, 1999)
Chrysina ericsmithii (Monzon & Cano, 1999)
Orizabus ypsilon Ratcliffe, Cave & Cano, 2013
Phyllophaga serrana Morén & Cano, 2000
Phyllophaga serratipes Moron & Cano, 2000
Phyllophaga jovelana Morén & Cano, 2000
Phyllophaga schusteriana Cano & Moron, 2002
Phyllophaga marilucasana Cano & Moron, 2002
Phyllophaga fraternaria Cano & Mor6n, 2002
Phyllophaga badbunnyi Cano, 2020

Phyllophaga sechi Cano, 2020

Coleoptera: Passalidae

Petrejoides caralae Cano & Schuster, 1994
Proculus jicagquei Schuster, Cano & Reyes-Castillo, 2003
Ogyges coxchicopi Schuster, Cano & Boucher, 2005
Ogyges monzoni Schuster, Cano & Boucher, 2005
Ogyges aluxi Schuster, Cano & Boucher, 2005
Ogyges nahuali Schuster, Cano & Boucher, 2005
Ogyges cavei Cano, 2014

Ogyges handali Cano, 2014

Ogyges laurae Cano, 2014

Ogyges llama Cano, 2014

Ogyges menchuae Cano, 2014

Ogyges mutenroshii Cano, 2014

Ogyges ratcliffei Cano, 2014

Ogyges sandinoi Cano, 2014

Ogyges toriyamai Cano, 2014

Oileus gasparilomi Cano & Schuster, 2012

Lista 2. Especies dedicadas a Enio Cano
Coleoptera: Scarabaeidae
Phyllophaga canoana Mor6n, 2003

Stenocrates eniocanoi Ratcliffe & Cave, 2013

Coleoptera: Passalidae

Passalus (Pertinax) canoi Jiménez-Ferbans, Reys-Castillo
& Schuster, 2019

Homoptera: Fulgoridae

Sinuala canoi Goemans, 2005

Orthoptera: Romaleidae

Pararhicnoderma eniocanoi Cadena-Castafieda &
Monzén-Sierra, 2014
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RESUMEN

Los escarabajos de la familia Passalidae son reconocidos
por sus habitos saproxilofagos (alimentacion de madera en
descomposicion), comportamiento subsocial y distribucion
tropical. Guatemala exhibe una de las mayores riquezas de
especies de escarabajos pasalidos a nivel mundial. Esto es en
gran parte debido a la gran cantidad de especies endémicas y
cuasi endémicas (especies con distribucion principal en Gua-
temala que se comparten ligeramente con los paises vecinos)
en los sistemas montafiosos del pais. Sin embargo, la lista
de especies del pais no se ha actualizado desde hace mas de
20 afios. En este capitulo, proponemos una lista actualizada
de especies de Passalidae de Guatemala. Ademas, evalua-
mos la distribucion geografica de la diversidad taxondmica
(riqueza de especies) y filogenética en todo el pais. De las
63 especies de Passalidae descritas en Guatemala, mas del
50% son endémicas (17) o cuasi endémicas (19). La mayor
diversidad taxondmica y filogenética se concentrd en el area
de la sierra de Las Minas en la cuenca del Motagua, producto
de la confluencia de un alto numero de especies endémicas
lejanamente emparentadas. Nuestro estudio destaca la impor-
tancia de los sistemas montafiosos de Guatemala como sitios
de alta diversidad taxonomica y filogenética. También llama-
mos la atencion a la necesidad de continuar los esfuerzos para
explorar el pais, especialmente para regiones poco explora-
das como Petén. Toda vez que mejorar el conocimiento de
la diversidad de los pasalidos es de gran importancia para
comprender los patrones evolutivos y ecologicos de la ento-
mofauna guatemalteca.

ABSTRACT

Beetles of the family Passalidae are recognized for their sap-
roxylophagous habits (decaying wood feeding), subsocial
behavior, and tropical distribution, Guatemala exhibits one
of the highest species richness of passalid beetles globally.
This is largely because of the high number of endemic and
quasi-endemic (species with main distribution in Guatemala
that are slightly shared with neighboring countries) species
in the country’s mountains. However, the species list for the
country has not been updated for more than 20 years. In this
chapter, we propose an updated species list for the Passalidae
of Guatemala. In addition, we evaluated the geographical dis-
tribution of taxonomic (species richness) and phylogenetic
diversity across the country. Of the 63 described species of
Passalidae in Guatemala, more than 50% are endemic (17)
or quasi-endemic (19). The greatest taxonomic and phyloge-
netic diversity was concentrated in the sierra de Las Minas
area in the Motagua basin, which is a product of the conflu-
ence of a high number of distantly related endemic species.
Our study highlights the importance of mountainous systems
of Guatemala as sites of high taxonomic and phylogenetic
diversity. We also call attention to the need for continuing
efforts to explore the country, especially for little-explored
regions such as Petén. Thus, improving the knowledge of
passalid diversity is of great importance for understanding
the evolutionary and ecological patterns of the Guatemalan
entomofauna.



INTRODUCTION

The family Passalidac (order Coleoptera, superfamily
Scarabacoidea) are relatively large black beetles (13 to 80
mm in length), referred to as “bess beetles” or “wood-degrad-
ing beetles”. The family exhibits subsocial behavior, the lar-
vae and adults are adapted to saproxylophagous diet, fulfill-
ing the niche of important wood decomposers in tropical and
subtropical forests (Castillo & Reyes-Castillo 2008). Passalid
beetles are generalist deadwood feeders with a preference for
angiosperms (Castillo & Reyes-Castillo 2008). This family
was described by Leach in 1895 and is estimated to comprise
930 species that are mainly distributed in the Pantropical
region (Boucher 2006). The family is divided into two sub-
families: Aulacocyclinae, which is present in Asia, Australia,
and New Caledonia, and Passalinae, which is distributed pan-
tropically (Reyes-Castillo 1970, Boucher 2006). In the New
World, Passalinae is represented by the tribes Proculini and
Passalini (Beza-Beza et al. 2020).

Due to the works of Pedro Reyes-Castillo, Enio Cano, and
Jack Schuster, Guatemala and Mexico are arguably the
best-studied countries in the world regarding their passalid
biodiversity. Schuster (2006) compiled the first comprehen-
sive species list for Passalidae in Guatemala, which included
84 species, 25 of which were undescribed. The list consisted
of 14 species from Passalini (11 described, three undescribed)
and 70 from Proculini (49 described, 21 undescribed). How-
ever, there have since been new species descriptions (Cano &
Schuster 2012, Cano 2014, Jiménez-Ferbans & Reyes-Cas-
tillo 2014) and nomenclatural changes (e.g., Boucher 2006,
Jiménez-Ferbans & Reyes-Castillo 2014, Beza-Beza et al.
2020, Ariza-Marin et al. 2020). Thus, this list (Schuster 2006)
needs to be updated and revised.

In addition to high species richness, the montane forests of
Guatemala host at least 16 endemic species of passalid bee-
tles, plus seven more that can be considered quasi-endemic
(species with restricted distributions that are slightly shared
with neighboring countries) (Schuster 2006). In fact, the high
level of endemism in Passalidae has contributed significantly
to our understanding of Guatemalan biogeography. For ex-
ample, Schuster (1992) and Schuster et al. (2000) defined
areas of endemism for the Mesoamerican nucleus based on
the distribution of the family and identified eight endemism
areas located in montane environments characterized by the
presence of Mesoamerican humid montane forest (Schuster
et al. 2000)

Richness (number of species) is only one of the many facets
of biodiversity, and often does not reflect the complexity of
communities, especially in historical terms. By estimating
the diversity of lineages in a community, phylogenetic diver-
sity allows us to explore the components of biodiversity af-
fected by historical factors. Thus, it is a better measure of bio-
diversity that provides a comparable evolutionary measure,
which is not possible with species counts alone (Miller et al.
2018). Evaluating diversity patterns using multiple dimen-

sions (e.g., taxonomic and phylogenetic) can provide infor-
mation about the assembly processes of different communi-
ties. The specialization of habitats along altitudinal gradients
is highly conserved throughout the evolutionary history of
the New World Passalidae (Beza-Beza et al. 2021). Montane
environments harbor high levels of richness and endemism;
however, phylogenetic relatedness (phylodiversity) in these
communities has not been investigated. Thus, in this study,
we estimated the taxonomic and phylogenetic diversity of
Passalidae across Guatemala.

METHODS

Species list, occurrence matrix, and sampling
biases

We compiled a list of Passalidae species distributed in Guate-
mala based on a thorough bibliographic review, examination
of material deposited in the Universidad del Valle de Guate-
mala - Coleccion de Artropodos (UVGC), and digitization of
Jack Schuster’s field notes from 1977 to 1989. We followed
the classification of Beza-Beza et al. (2020) and Jiménez-Fer-
bans et al. (2023). An occurrence matrix was then built using
digital repositories (GBIF: https://www.gbif.org/), specimens
deposited in the UVGC collection, published papers (e.g.,
Schuster & Reyes-Castillo 1990, Schuster 1993, Schuster et
al. 2003, 2005, Cano 2014, 2017), and personal field notes.
Localities without geographical coordinates were georefer-
enced using Google Earth. We cleaned species occurrence
by removing ambiguous (specimens without geographical
department-level data), incorrect (data outside of the known
species distribution), and spatially correlated occurrences.
For spatial autocorrelation, we deleted occurrences closer to-
gether than 1 km using the R package “spThin” (Aiello-Lam-
mens et al. 2015, R Core Team 2021). We determined the
number of occurrences within Guatemala by cropping the
thinned database by species with a spatial polygon of Gua-
temala, using the R package “raster” (Hijmans et al. 2023).

To evaluate possible biases in passalid sampling for Gua-
temala, we estimated the relationship between passalid oc-
currences and the distance to municipal capitals and roads
and whether the sampling was inside natural protected areas
(NPA). To do this, we divided Guatemala with a rectangu-
lar grid of 2.5 arcmin (cells of 5 x 5 km), then determined
for each cell the presence or absence of passalid occurrenc-
es and located a central point for each cell in QGIS 3.22
(QGIS Development Team 2022). Then, we used shapefiles
of IGN (Instituto Geografico Nacional: http://ide.segeplan.
gob.gt/descargas.php) to calculate the geodesic distance be-
tween central points of each cell with municipal capitals and
roads with the R package “geodist” (Padgham 2021) and the
shapefile of CONAP (Consejo Nacional de Areas Protegidas:
https://conap.gob.gt/direccion-de-analisis-geoespacial/?fb-
clid=IwAR3 POUYdetermineRjLQbcNKkQdonoccurrence-
bwasOmmMhzButheGj0) to define whether the occurrences
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were inside a NPA. Finally, we performed a logistic regres-
sion with a generalized linear model using the distance to
municipal capitals and roads, the location of sampling sites
inside of NPAs as independent variables, and passalid occur-
rence in each cell as a dependent variable.

Species distribution models

Due to the low number of recorded occurrences in Guatema-
la, we performed species distribution models (SDM) for spe-
cies with at least five records to explore the diversity patterns
in the country. For species with fewer than five records, we
used clean occurrences. We performed SDM in four steps:
1) selection of bioclimatic variables, 2) construction of the
accessible area, 3) model selection and development, and 4)
binarization of SDM. First, we selected 15 bioclimatic vari-
ables from WorldClim2 (Fick & Hijmans 2017), excluding
four variables (bio8, bio9, biol8, and bio19), which are com-
binations of other variables, to avoid artifacts in the models
(Escobar et al. 2014). We performed a principal component
analysis to reduce the number of variables and avoid collin-
earity, choosing the principal component that explained 95%
of the variance (PC1 to PC5) using the R package “ntbox”
(Osorio-Olvera et al. 2020). Second, we built the accessible
area per species by intersecting its occurrences with the poly-
gons of terrestrial ecoregions (Olson et al. 2001) and Neo-
tropical biogeographic provinces (Morrone et al. 2022) and
merging the selected polygons with the R package “rgeos”
(Bivand et al. 2022). The accessible areas were manually
edited in QGIS 3.22 by removing areas outside the known
distribution area or overlapping biogeographic barriers, and
adding a buffer of 10 km. Then, we cropped the selected
principal components with the polygon of the accessible area
using the R package “raster” (Hijmans et al. 2023). Third,
we divided the cleaned occurrences into two subsets, training
(75%) and testing (25 %) data, to calibrate and select the best
model. We then calibrated and selected the best model by
performing models with training data and all possible com-
binations of principal components using an algorithm based
on ellipsoids (minimum volume ellipsoid). The model perfor-
mance was evaluated using the testing data by comparing the
significance of the partial receiver operating characteristics
(ROC) test, omission rate, and area under the curve (AUC)
and selecting the model with a significant value of partial
ROC test, low omission rate, and high AUC. We performed
SDM for each species using a combination of variables from
the best model. The calibration, selection, and development
of SDM were performed using the R package “ntbox” (Oso-
rio-Olvera et al. 2020). Fourth, we binarized the models with
the suitability value for each occurrence using a ten-percen-
tile threshold and converted rasters into polygons using the
R package “raster” (Hijmans et al. 2023). Suitability values
lower than the threshold were classified as absent, and those
higher than the threshold were classified as present. Finally,
we built a presence/absence matrix (PAM) with the binarized

models and a grid of 2.5 arcmin using the R package “letsR”
(Vilela & Villalobos 2015).

Elevational distribution

To identify elevational preferences of species, we extracted
the elevation values from a raster of WorldClim 2 (Fick &
Hijmans 2017) using cleaned ocurrences and the binarized
SDM by using the R package “raster” (Hijmans et al. 2023).
In the case of presence, we extracted elevational values for
each presence using the R package “raster”. Whereas for bi-
narized SDM, we cropped the elevational raster with SDM
shapefile and then converted it to SpatialPoints (shapefile)
using the R package “raster”. To illustrate the elevation
where each species is most likely to be found, we created vi-
olin plots for presence and SpatialPoints using the R package
“vioplot” (Adler et al. 2022).

Taxonomic and phylogenetic diversity

To visualize taxonomic diversity, we rasterized the grid with
the species richness values for each cell using the R pack-
age “raster” (Hijmans et al. 2023). For phylogenetic analysis,
we used the phylogeny of Beza-Beza et al. (2020), which in-
cluded 40 of the 63 passalid species recorded in Guatema-
la. We added species that were not included in Beza-Beza
et al. (2020) using Taxonomic Addition for Complete Trees
(TACT) (Chang et al. 2019). We performed 1000 TACT rep-
licates, the 1000 trees generated with TACT were used to es-
timate an ultrametric majority consensus rule tree in the R
package “phytools” (Revell 2012); the phylogenetic hypoth-
esis used for the analysis is shown in Figure A1. Then, we
calculated the PD (measure of phylogenetic diversity; Faith
1992) using the R package “picante” (Kembel et al. 2010). To
visualize phylogenetic diversity, we rasterized the grid with
the values of PD for each cell using the R package “raster”
(Hijmans et al. 2023). Finally, we evaluated the relationship
between taxonomic and phylogenetic diversity by using a lin-
ear model.

RESULTS

Our results yielded a list of 63 described species of Passali-
dae registered in Guatemala (12 Passalini and 51 Proculini;
Table 1). From this total, we gathered 666 presence records,
which were grouped into 63 species (Table 1). The majori-
ty of the records are concentrated in the southern region of
Guatemala, while we found fewer records for the west-cen-
tral mountains (e.g., sierra Los Cuchumatanes, zona Reyna
in Quiché) and the northern part of the country (e.g., Petén)
(Fig. 1a). The maximum number of records (species) in a 2.5
arcmin grid was 26, and only 5.34% of cells (295 of 5520
cells) had occurrences (Fig. 1b). Passalid sampling was bi-
ased by the distance of municipal capitals with a negative



Table 1. List of the described species of Passalidae from Guatemala, with a summary of passalid occurrences for their global (GLO) distribution and for Gua-
temala (GUA), and elevational range obtained from the presence (ERP) and from species distribution modelling (ERM). NA is not aplicable. *The minimum
and maximum elevation should be taken with caution because some records are georeferenced at the municipal capital scale.

Passalini

Species

Ameripassalus guatemalensis (Kaup, 1869)
Ameripassalus jacki Jiménez-Ferbans &
Reyes-Castillo, 2014

Ameripassalus nigritus Jiménez-Ferbans &
Reyes-Castillo, 2014

Passalus inops Truqui, 1857

Passalus interstitialis Bates, 1886

Passalus punctatostriatus Percheron,
1835Percheron

Passalus punctiger Lepeletier & Audinet-Ser-
ville, 1825

Passalus jansoni (Bates, 1886)
Paxillus leachi MacLeay, 1819

Ptichopus angulatus (Percheron, 1835)

Rhodocanthopus spiniger Bates, 1886

Rhodocanthopus caelatus (Erichson, 1847)

Proculini

Species

Arrox agassizi (Kaup, 1871)
Chondrocephalus gemmae Reyes-Castillo &
Castillo, 1986

Chondrocephalus debilis (Bates, 1886)

Chondrocephalus purulensis (Bates 1886)

Chondrocephalus granulum Kuwert, 1897
Chondrocephalus granulifrons (Bates, 1886)
Chondrocephalus guatemalae (Schuster &
Reyes-Castillo, 1983)

Chondrocephalus pokomchii (Schuster, 1991)
Chondrocephalus salvadorae (Schuster,
1989)

Heliscus ridiculus (Kuwert, 1891)

Heliscus yucatanus (Bates, 1886)

Heliscus eclipticus (Truqui, 1857)

Odontotaenius striatopunctatus (Percheron,
1835)

Ogyges quichensis Schuster & Reyes-Castil-
lo, 1990

Ogyges championi (Bates, 1886)

Citation

Kaup, 1869; Jiménez-Ferbans

& Reyes-Castillo, 2014

Jiménez-Ferbans &
Reyes-Castillo, 2014

Jiménez-Ferbans &
Reyes-Castillo, 2014

Schuster, 1992

Bates, 1886

Kaup, 1869; Kaup, 1871;
Bates, 1886

Kaup, 1871

Schuster, 2006
Bates, 1886

Gravely, 1918; Schuster, 1984

Bates, 1886

Bates, 1886

Citation

Kaup, 1871; Bates, 1886;
Boucher, 2006

Schuster et al., 2000

Bates, 1886

Bates, 1886

Schuster et al., 2000
Bates, 1886

Schuster & Reyes-Castillo,
1983

Schuster, 1991

Schuster, 2006

Gravely, 1918

Schuster, 2006

Bates, 1886

Bates, 1886

Schuster & Reyes-Castillo,
1990; Schuster et al., 2005

Bates, 1886; Schuster et al.,
2005

Distribution

Nuclear Mesoamerica
Guatemala
Guatemala
Mexicq—Nuclear Me-
soamerica

Argentina-Mexico

Colombia-Mexico

Argentina-Mexico

Nuclear Mesoamerica
Argentina-Mexico

North and Meso-
america

Colombia-Nuclear
Mesoamerica

Colombia-Nuclear
Mesoamerica

Distribution

Nuclear Mesoamerica

Nuclear Mesoamerica

Nuclear Mesoamerica

Nuclear Mesoamerica

Nuclear Mesoamerica

Nuclear Mesoamerica

Guatemala

Guatemala

Trifinio

Mexico-Guatemala
Mexico-Guatemala
Mexico-Colombia

Mexico-Colombia

Nuclear Mesoamerica

Nuclear Mesoamerica

GLO
36

31

276
83

420

41
174
455

24

74

GLO
37

34

29

42

52

GUA
22

GUA
31

29

28

12
38

39
10

12

ERP*
561-2645

89-1018

1371-1738

12-1299

3-2743
15-1974

0-3385

13-1526
3-2691
6-2709

3-2304

18-3341

ERP
16-2119

142-2593

574-2820

572-2822

9-2330
822-3226

2216-3050

1546

2197

1562-2446
9-274
6-2511
4-2743

304-2081

847-2073

ERM
297-2925

NA

NA

1-1788

1-2622
1-2887

1-2295

1-1556
1-3773
2-3245

1-2110

1-3773

ERM
2-3988

374-3188

249-3354

284-3041

1-3988
642-3302

2233-3182

NA

NA

NA

44-359
1-2920
1-3645

NA

415-2893



Ogyges furcillatus Schuster & Reyes-Castillo,
1990

Ogyges kekchii Schuster & Reyes-Castillo,
1990

Ogyges crassulus (Casey, 1897)

Ogyges monzoni Schuster, Cano & Boucher,
2005

Ogyges coxchicopi Schuster, Cano & Bouch-
er, 2005

Ogyges tzutuhili Schuter & Reyes-Castillo,
1990

Ogyges cakchiqueli Schuster & Reyes-Cas-
tillo, 1990

Ogyges laevissimus (Kaup, 1868)

Ogyges politus (Hinks, 1953)

Ogyges hondurensis Schuster & Reyes-Cas-
tillo, 1990
Ogyges menchuae Cano, 2014

Ogyges handali Cano, 2014
Oileus sargi (Kaup, 1871)

Oileus gasparilomi Cano & Schuster, 2011

Petrejoides chiapasae Schuster, 1991

Petrejoides caralae Cano & Schuster, 1995
Petrejoides haagi (Kaup, 1868)
Petrejoides mysticus (Bates, 1886)
Proculus goryi (Melly, 1833)

Proculus burmeisteri Kuwert, 1891

Proculus opacus Kuwert, 1891

Proculus mniszechi Kaup, 1868

Proculus opacipennis (Thompson, 1857)
Pseudacanthus subopacus (Bates, 1886)
Pseudacanthus junctistriatus Kuwert, 1891
Spurius dichotomus Zang, 1905

Spurius bicornis (Truqui, 1857)

§J9n8d6u)lifer violetae (Reyes-Castillo & Castillo,

Undulifer nigidiodes (Hinks, 1949)

Verres cavicollis (Bates, 1886)

Verres corticicola (Truqui, 1857)

Schuster & Reyes-Castillo,
1990

Schuster & Reyes-Castillo,
1990

Schuster et al., 2005
Schuster et al., 2005

Schuster et al., 2005
Schuster & Reyes-Castillo,

1990; Schuster et al., 2005

Schuster & Reyes-Castillo,
1990; Schuster et al., 2005

Kaup, 1968; Bates, 1886;
Schuster & Reyes-Castillo,
1990

Schuster et al., 2005

Schuster et al., 2005; Be-
za-Beza, 2011

Cano, 2014

Cano, 2014
Bates, 1886; Gravely, 1918
Cano & Schuster, 2011

Schuster, 2006
Cano & Schuster, 1995

Schuster, 2006

Bates, 1886

Kaup, 1968; Kaup, 1871;
Bates, 1886; Schuster et al.,
2003

Schuster et al., 2003
Schuster et al., 2003

Kaup, 1968; Bates, 1886;
Schuster et al., 2003

Kaup, 1868; Bates, 1886;
Schuster et al., 2003
Bates, 1886

Schuster, 2006

Gravely, 1918

Bates, 1886
Schuster, 2006

Schuster, 2006

Gravely, 1918
Bates, 1886

Guatemala

Guatemala

Guatemala, Honduras

Guatemala, Honduras

Guatemala

Guatemala

Guatemala

Guatemala

Trifinio

Nuclear Mesoamerica

Guatemala

Trifinio
Mexico-Panama

Guatemala

Mexico-Guatemala

Guatemala
Mexico-Guatemala
Mexico-Nuclear Me-

soamerica

Nuclear Mesoamerica

Nuclear Mesoamerica
Nuclear Mesoamerica

Nuclear Mesoamerica
Nuclear Mesoamerica
Nuclear Mesoamerica
Nuclear Mesoamerica
Mexico_-Nuclear Me-
soamerica

Mexico-Guatemala

Nuclear Mesoamerica

Nuclear Mesoamerica

Panama-Mexico

Costa Rica-Mexico

25

16

10

79

54
153

26

14

11

1546-2793

1462-1627

41-1968
441-526

2-2325

966-2132

1486-3239

1945-2888

680

1270-2056

1591-2108

1156-1668
6-3372
1729

1595
109-1227

138-1683

65-1169

28-3341

816-2056

463-2330
109-2528

45-2078

799-2890

1116-3226

1199-2132

42-1994
721-2878

722-1897

17-1729
8-2437

899-2339

NA

5-2133
NA

NA

NA

1183-3048

1851-3201

NA

NA

457-3645

NA
1-3238
NA

NA
NA

179-2959

1-2366

1-3773

NA

23-3167
4-2585

1-3269

957-3361

628-3473

1-3383

1-3773
922-3431

177-2045

1-2295
1-2755



Verres hageni Kaup, 1871 Kaup, 1871; Bates, 1886

Vindex sculptilis Bates, 1886 Bates, 1886

Xylopassaloides schusteri Reyes-Castillo et Schuster, 1993

al., 1987

Xylopassaloides moxi Schuster, 1993 Schuster, 1993

Xylopassaloides chortii Schuster, 1993 Schuster, 1993

relationship (m=-1.06e-4, z=-9.218, P<0.0001). The majority
of the sampling sites (71%) were outside of NPA (m=0.818,
7z=4.821, P<0.0001), whereas there was no significant rela-
tionship with distance to roads (z=-0.778, P=0.437). With
clean occurrences, we performed SDMs for 45 of the 63 spe-
cies (Fig. A2-A12). The remaining 18 species had fewer than
five records. Of these species, 11 are endemic and six are
quasi-endemic; thus, their geographical range is limited, im-
peding accurate development of SDMs.

When comparing the elevational preference and range be-
tween the occurrence points and SDM of each species, eleva-
tional preferences were similar between the two distribution
datasets (Fig. 2), whereas the elevation range was larger for
SDM (Table 1).

The taxonomic diversity of Passalidae was concentrated in
the mid-montane zones (1300-2000 m above sea level; Fig.
3a). The region with the highest species richness is the moun-
tains north of Motagua valley (sierra de Las Minas). We ob-
served a similar pattern for phylogenetic diversity, which had
the highest values in the same montane region (Fig. 3b). In
fact, both diversity measures showed a high degree of cor-
relation (R?>=0.9, F=49558, P<0.0001).

3000

2000

1000

Ecuador-Mexico 162 12 9-3341 1-2372

Mexico-Nuclear Me- 40 28 9-2890 2-3773

soamerica

Guatemala 5 5 650-2470 199-3773

Guatemala 1 1 1142 NA

Nuclear Mesoamerica 3 2 1018-1382 NA
DISCUSSION

Species list, new records, nomenclatural changes,
and undescribed diversity

In this study, we recorded 63 described passalid species in
Guatemala. Only considering the amount of species, we re-
ported three more than the 60 reported by Schuster (2006); in
addition, this author estimated at least 24 undescribed species
in the country, adding to a total of 84. However, considering
all taxonomic changes, we reported five species described
after 2006: Ameripassalus jacki, Ameripassalus nigritus,
Ogyges menchuae, Ogyges handali, and Oileus gasparilo-
mi (Cano & Schuster 2012, Cano 2014, Jiménez-Ferbans &
Reyes-Castillo 2014). Furthermore, from the species men-
tioned by Schuster (2006), we considered that the occurrence
of Passalus mirabilis in Guatemala is unlikely; Reyes-Cas-
tillo (2004) considered that the records for this species in
Mexico and Guatemala are erroneous, which is an idea that
we follow here. Additionally, Pseudacanthus solidus is now
considered a junior synonym of Pseudacanthus junctistriatus
(Ariza-Marin et al. 2020).

With at least 63 described species, Guatemala is one of the
New World countries with the highest diversity of Passali-
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Figure 1. Occurrences of passalid species distributed in Guatemala: (a) occurrence in digital elevation model of WorldClim2 (Fick & Hijmans 2017), (b)
number of occurrences in Guatemala. Natural protected areas are delineated with black lines.
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dae (Table 2). This is particularly significant considering the
small territory of the country (108,889 km?). In fact, the de-
scribed species from Guatemala correspond to 62% of those
known for Mexico, even though the Guatemalan territory
only represents 5.5% of the Mexican territory. Additionally,
the passalid fauna of Guatemala stands out for its high level
of endemism: more than 50% of Guatemalan species are en-
demic (17) or quasi-endemic (19).

At the genus level, we recorded five genera for Passali-
ni and 14 for Proculini, whereas Schuster (2006) reported
four (including one undescribed) and 15, respectively. The
disparity among the lists is mainly due to three major tax-
onomic rearrangements of the family (descriptions, syn-
onymization and revalidations) and new circumscriptions of
generic-level clades (Boucher 2006, Beza-Beza et al. 2020,
Jiménez-Ferbans et al. 2023). For Passalini, Jiménez-Ferbans
& Reyes-Castillo (2014) described the genus Ameripassalus,
which corresponds to the undescribed genus of Passalini re-
ported by Schuster (2006). In addition, Jiménez-Ferbans et
al. (2023) revalidated the genus Rhodocanthopus. For Procu-
lini, Popilius is no longer considered to occur in Guatemala,
since the species reported for Guatemala by Schuster (2006)
have been transferred to Heliscus and Petrejoides (Boucher
2006). Furthermore, the genus Coniger is now a junior syn-
onym of Heliscus (Boucher 2006). Publius was synonymized
with Veturius (Boucher 2006). However, the Publius species
reported by Schuster (2006) for Guatemala was transferred
to Arrox (Arrox agassizi). In fact, the genus Veturius is still
the only genus of Passalidae expected to be found in Guate-
mala (due to its occurrence in Chiapas and Honduras), that
has never been collected in the country. Finally, two species
of Pseudacanthus were transferred to Undulifer (Undulifer
violetae and Undulifer nigidiodes; Boucher 2006, Beza-Beza
et al. 2020).

a0
25

20
13
10

While Guatemala is an international benchmark in the study
of Passalidae, our analyses show the need to expand sampling
across the whole country, especially in the central mountain
regions and Petén. This will facilitate the refinement of the
records of Passalidae from Guatemala and their use in bio-
geographic analyses, allowing the evaluation of the country’s
bioregionalization, especially considering endemicity analy-
sis. Schuster (2006) mentioned at least 24 undescribed spe-
cies for the country, however only three of those have been
described (A4. jacki, A. nigritus, and Oileus gasparilomi).
Consequently, more taxonomic work must be done to de-
scribe the remaining species cited in previous works and the
products of new collecting events. Special emphasis should
be placed on montane specialist genera, including Chondro-
cephalus, Pseudacanthus, Vindex, and Xylopassaloides, for
which Schuster (2006) postulates around 17 undescribed spe-
cies in total for these genera. A current taxonomic revision of
Xylopassaloides is being developed, which would describe
at least eight new species in the country (Luisa Fernanda
Valdés, pers. comm.).

As the taxonomy of the family is being informed by new phy-
logenetic data (e.g., Beza-Bezaetal. 2020,2021, Jiménez-Fer-
bans et al. 2023), further taxonomic changes at the genus lev-
el are expected. Beza-Beza et al. (2020) found that the genus
Vindex is rendered paraphyletic by at least two genera (Xylo-
passaloides and Proculejus) and one species of uncertain ge-
neric placement, and these observations were also suggested
by two other independent studies (Ariza-Marin 2018, Valdés
2018). Additionally, Pseudacanthus is not monophyletic, and
the best strategy to solve the taxonomy of this group is to
split the genus into two distinct genera, which would result in
a potentially endemic genus being shared between Guatema-
la and southern Mexico (Beza-Beza et al. 2020, Ariza-Marin
et al. 2020). Furthermore, all phylogenetic studies that have

b
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Figure 3. Diversity patterns for passalid species in Guatemala: (a) taxonomic diversity, (b) Faith’s Phylogenetic Diversity. Natural protected areas delimited

with black lines.



Table 2. Passalid richness reported for eight american countries. Number inside parenthesis indicates endemic species.

Total number

Total number of

Country e Reference Country etk Reference

USA 2 (1) Schuster 1994 Colombia 118 (49) Jiménez-Ferbans et al. 2018
Mexico 104 (51) Reyes-Castillo 2011 Peru 61 (14) Bustamante et al. 2019
Guatemala 63 (17) This chapter Brazil 100 Fonseca & Reyes-Castillo 2004
Costa Rica 53 (13) Jiménez-Ferbans et al. 2017 Argentina 24 (0) Jiménez-Ferbans et al. 2013

evaluated the monophyly of Passalus (Boucher 2006, Be-
za-Beza et al. 2020, Jiménez-Ferbans et al. 2023) have not
recovered the genus as monophyletic; thus, the genus will
likely be split into smaller genera, resulting in an increase in
the number of genera in Guatemala.

Zoogeographical comments

In Mesoamerica, the species of Passalidae exhibit a signifi-
cant level of specialization in the different habitats that occur
along the altitudinal gradient of each mountain (MacVean
& Schuster 1981, Chamé-Vazquez et al. 2018, Beza-Beza
et al. 2021, Serrano-Peraza et al. 2022). For Guatemala, a
few species of Passalidae are mainly distributed in humid
lowland forests and are characterized by broad geographic
distributions. Some of these species (e.g., Passalus puncta-
tostriatus, Passalus punctiger, Paxillus leachi, and Pticho-
pus angulatus) are distributed from North to South America.
Most species with this distribution pattern are from Passalini
(Fig. 2a, b, A2, A3). For some of these lowland species with
mainly Southern Mesoamerican distribution (e.g., Passalus
jansoni and Rhodocanthopus spp.), Guatemala is the north-
ernmost limit. For Proculini, Heliscus yucatanus, Odontotae-
nius striatopunctatus, and the species of Verres have lowland
and mid-montane distributions. The aforementioned groups
rarely contained endemic species.

In contrast, the vast majority of passalid species in Guate-
mala are associated with montane environments; these spe-
cies tend to have high levels of endemicity in the country. In
Passalini, only the genus Ameripassalus exhibits this pattern
(Fig. 2a), whereas most of the species of Proculini are mon-
tane (Fig. 2 c-h). For example, the species of Ogyges and
Pseudacanthus in Guatemala are preferentially found in very
humid cloud forests, usually above 2000 m alt. Undulifer
species are restricted to humid montane forests in the western
region of the country. The species of Proculus, Vindex, and
Xylopassaloides are restricted to very humid forests through-
out their distribution in Guatemala. Chondrocephalus is also
a genus found at very high altitudes, with Chondrocephalus
granulifrons being one of the few species in the country found
above 2700 m alt. (MacVean & Schuster 1981, Beza-Beza et
al. 2023). With the exception of Vindex sculptilis and some
species of Chondrocephalus, the species of these genera have
very narrow distributions, with some limited to one mountain

10

(e.g., Ogyges politus, Chondrocephalus salvadorae) or one
mountain range (e.g., Chondrocephalus pokomchii, Ogyges
laevissimus, Undulifer nigidiodes, Xylopassaloides moxi).
In contrast, despite being a montane-associated species, Ar-
rox agassizi has a broad geographic range (from Chiapas to
Panama), perhaps because, unlike other passalid species, this
species is frequently found in conifers.

Because of these altitudinal specializations, the co-occur-
rence of some species allows us to hypothesize the existence
of particular assemblages associated with different habitats.
For example, Chondrocephalus debilis, C. purulensis, and
Oileus sargi form an assemblage characteristic of cloud for-
ests and moist broadleaf forests (pine-oak forests between
1600 and 2100 m alt.). Heliscus eclipticus may be a mem-
ber of this group, particularly at lower altitudes. The first
three species frequently coexist within the same log. On the
southern slopes of sierra de Las Minas, we found another
assemblage composed of Verres hageni and Ameripassalus
guatemalensis, and at lower altitudes, Odontotaenius stria-
topunctatus can be a member of this group. In the tropical
jungle of Petén and Izabal, another assemblage composed of
Passalus punctiger, P. interstitialis, and Ptichopus angulatus
seems to occur; however, the distribution of Pt. angulatus
is restricted by the distribution of leaf-cutter ants of the ge-
nus Atta because this species feeds on the waste produced by
these ants (Schuster 1984). Passalus punctatostriatus, Verres
corticicola, V. hageni, and Rhodocanthopus spiniger may be
part of this assemblage. Different species combinations of
this low altitude assemblage occur along most humid low-
land habitats of Mesoamerica.

Spatial distribution of taxonomic and phylogenet-
ic diversity

Here we estimate the distribution of phylogenetic diversity
(PD) of Passalidae in a given territory for the first time. Spe-
cies richness and phylogenetic diversity are strongly correlat-
ed, with the east-central mountains of the country having the
highest levels of these two biodiversity dimensions. Thus, the
largest species richness and PD are concentrated in the sierra
de Las Minas area in the Motagua basin, where 44 species
are expected to occur according to our distribution models.
Almost all the genera recorded for the country (excluding
Pseudachanthus and Undulifer) are represented in this area



by at least one species. Thus, the passalid fauna in sierra de
Las Minas contains a high number of distantly related spe-
cies. Additionally, this zone contains a high number of en-
demic species such as Ameripassalus jacki and A. nigritus,
both of which are the only two Passalini species endemic to
Guatemala.

The link between species richness, phylogenetic diversity,
and a high degree of endemism in Passalidae led us to postu-
late that the Guatemalan mountains have been an in situ di-
versification hotspot of multiple lineages, with little capacity
and opportunity for dispersal. This tripartite combination co-
incides with what was found by Beza-Beza et al. (2021), re-
garding Nuclear Mesoamerica as an area with high levels of
in situ speciation of passalids, which promoted long-standing
diversification in the Mesoamerican mountains. Thus, high-
lighting the uniqueness and importance of this region in a his-
torical and ecological context is essential for understanding
the distribution and diversification patterns of Passalidae, not
only in Guatemala, but also more broadly in the Neotropics.

Final considerations

In addition to taxonomic efforts, it is imperative to digitize
existing records of Passalidae in Guatemala. Species such as
P. interstitialis, P. punctatostriatus, Pa. leachi, Rhodocan-
thopus caelatus, and Spurius bicornis are widely distributed
throughout the Neotropics, with many specimens deposited
in collections (e.g., UVGC). However, in this study, we were
unable to find sufficient digitized or literature records for
these species. This could be the case for species with a more
restricted distribution such as Heliscus yucatanus, H. ridicu-
lus, Petrejoides chiapasae, and Spurius dichotomus. Access
to this data can provide refined SDMs for these species. This
shows that there is available geographic information on spe-
cies deposited in biological collections. Fortunately, the cur-
rent efforts of UVGC have helped us address this knowledge
gap, as more than 500 records of Passalidae from Guatemala
have been digitized in the Guatemalan Biodiversity Portal
(Portal de Biodiversidad de Guatemala 2023); see Chapter
20 (Orellana et al. 2023) for detailed information.

Given these limitations, it is likely that the phylogenetic di-
versity in this study was underestimated. We hope that ex-
isting efforts in data digitization and taxonomic descriptions
will allow for a thorough analysis of the bioregionalization
of Guatemala in the near future. This will create a framework
for describing more detailed patterns in the distribution of
taxonomic and phylogenetic diversity in the country, allow-
ing us to test evolutionary and historical biogeography hy-
potheses in the area.
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Paxillus leachi
Passalus puncliger
Passalus interstitialis
Fassalus jansoni
Passalusinops
Ameripassalus jacki
Ameripassalus nigritus _
Amenpassalus gualemalensis
Rhodocanthopus caelatus
Rhodocanthopus spiniger
Ptichopus angulatus
Passalus punctatostriatus
Proculus burmeisteri
Proculus goryi
Proculus opacus
Proculus opacipennis
Proculus mniszechi
Undulifer violetae
Undulifer nigidiodes
Pseudacanthus junchistriatus
Pseudacanthus subopacus
X)(y.ropassam[des chortii
Vyégluassamrqgs shuster
index scluptilis
Jéx!upassabrdgs moxi
ileus gasparilomi
Oileus sargi
Ogyges handali
Ogyges politus
Ogyges cakchigueli
Ogyges crassulus
Ogyges coxchicopi
Ogyges laevissimus
Ogyges championi
Ogyges monzoni
Ogyges {zutuhili
Ogyges furcillatus
Ogyges hondurensis
Ogyges kekchii
Ogyges mechuae
Gﬂﬂyges quichensis
Chondrocephalus purulensis
Chondrocephalus gemmae
Chodrocephalus granulum
Chondrocephalus salvadorae
Chodrocephalus guatemalae
Chodrocephalus pokomchii
Chondrocephalus cf debilis
Chondrocephalus granulifrons
Arrox agassizi
Vemes coricicola
Verres ca UEDU{J‘J'S
Verres hageni
Spurius dichotomus
Spurius bicornis
Petrejoides hagi
Pelrejoides mysticus
Pelrejoides caralae
Odontotaenius striatopunclatus
Heliscus yucatanus
Heliscus ecliplicus
Heliscus ridiculus

Figure A1l. Phyloegenetic hypothesis used to calculate the Faith’s Phylogenetic Diversity. Black tips correspond to the species included in the phylogeny of
Beza-Beza et al. (2020). Blue tips correspond to species added using Taxonomic Addition for Complete Trees (TACT). It is important to clarify that the rela-
tionship between species within genera can be changed by including DNA sequences of blue tips in phylogenetic analysis.
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Figure A2. Maps of potential distribution and ocurrence of Ameripassalus, Paxillus, Ptichopus, and Passalus: (a) Ameripassalus guatemalensis, (b) Ameri-
passalus jackii, (c) Ameripassalus nigritus, (d) Paxillus leachi, (e) Ptichopus angulatus, and (f) Passalus interstitialis. Red dots represent species ocurrence.
The green areas indicate the potential distribution of the species.
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Figure A3. Maps of potential distribution and ocurrences of Passalus and Rhodocanthopus: (a) Passalus inops, (b) Passalus jansoni, (¢) Passalus puncta-
tostriatus, (d) Passalus punctiger, (€) Rhodocanthopus caelatus, and (f) Rhodocanthopus spiniger. Red dots represent species ocurrence. Green areas indicate
the potential distribution of species.
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Figure A4. Maps of potential distribution and ocurrences of Arrox and Chondrocephalus: (a) Arrox agassizi, (b) Chondrocephalus debilis, (¢c) Chondrocepha-

lus gemmae, (d) Chondrocephalus granulifrons, (e) Chondrocephalus granulum, and (f) Chondrocephalus guatemalae. Red dots represent species ocurrence.
Green areas indicate the potential distribution of species.
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Figure AS. Maps of potential distribution and ocurrences of Chondrocephalus and Heliscus: (a) Chondrocephalus pokomchii, (b) Chondrocephalus purulensis,
(¢) Chondrocephalus salvadorae, (d) Heliscus eclipticus, (¢) Heliscus ridiculus, and (f) Heliscus yucatanus. Red dots represent species ocurrence. Green areas

indicate the potential distribution of species.
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Figure A6. Maps of potential distribution and ocurrences of Odontotaenius, Oileus and Petrejoides: (a) Odontotaenius striatopunctatus, (b) Oileus gasparilo-
mi, (c) Oileus sargi, (d) Petrejoides caralae, (e) Petrejoides chiapasae, and (f) Petrejoides haagi. Red dots represent species ocurrence. Green areas indicate
the potential distribution of species.
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Figure A7. Maps of potential distribution and ocurrences of Petrejoides and Proculus: (a) Petrejoides mysticus, (b) Proculus burmeisteri, (¢) Proculus goryi,
(d) Proculus mnizechi, (¢) Proculus opacipennis, and (f) Proculus opacus. Red dots represent species ocurrence. Green areas indicate the potential distribution
of species.
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Figure A8. Maps of potential distribution and ocurrences of Pseudacanthus and Ogyges: (a) Pseudacanthus junctistriatus, (b) Pseudacanthus subopacus, (c)
Ogyges cakchiqueli, (d) Ogyges championi, (€) Ogyges coxchicopi, and (f) Ogyges crassulus. Red dots represent species ocurrence. Green areas indicate the
potential distribution of species.
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Figure A9. Maps of potential distribution and ocurrences of Ogyges: (a) Ogyges furcillatus, (b) Ogyges handali, (c) Ogyges hondurensis, (d) Ogyges kekchii,
(e) Ogyges laevissimus, and (f) Ogyges menchuae. Red dots represent species ocurrence. Green areas indicate the potential distribution of species.
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Figure A10. Maps of potential distribution and ocurrences of Ogyges and Spurius: (a) Ogyges monzoni, (b) Ogyges politus, (c) Ogyges quichensis, (d) Ogyges
tzutuhili, () Spurius bicornis, and (f) Spurius dichotomius. Red dots represent species ocurrence. Green areas indicate the potential distribution of species.
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Figure A11. Maps of potential distribution and ocurrences of Undulifer and Verres: (a) Undulifer nigidioides, (b) Undulifer violetae, (c) Verres cavicollis, (d)
Verres corticicola, and (e) Verres hageni. Red dots represent species ocurrence. Green areas indicate the potential distribution of species.
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Figure A12. Maps of potential distribution and ocurrences of Vindex and Xylopassaloides: (a) Vindex sculptilis, (b) Xylopassaloides chortii, (¢) Xvlopassaloi-

des moxi, and (d) Xylopassaloides schusteri. Red dots represent species ocurrence. Green areas indicate the potential distribution of species.
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CAPITULO 2

ACTUALIZACION DEL CONOCIMIENTO DEL GENERO CHRYSINA
(COLEOPTERA: SCARABAEIDAE) EN GUATEMALA: TAXONOMIA,
BIOGEOGRAFIA E IMPLICACIONES PARA LA CONSERVACION

JOSE MONZON SIERRA

Ilustracion en acuarela de Chrysina purulhensis por Diana Winter Garcia.
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BIOGEOGRAFIA E
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Centro de Estudios Ambientales y Biodiversidad, Universidad del Valle de Guatemala, Apartado Postal 82, 01901, Guatema-

la, Guatemala. jmonzon@uvg.edu.gt

RESUMEN

El género Chrysina en Guatemala ha sido ampliamente es-
tudiado desde hace 143 afos, sin embargo, mas del 70% de
la informacion se ha generado en los ultimos 23. Este trabajo
busca actualizar la informacion taxondmica, biogeografica
y de implicaciones para la conservacion que se ha genera-
do. Se reconoce la presencia de 28 especies en Guatemala,
incluyendo dos que atn no han sido descritas. Se cita por
primera vez C. diversa y se consideran 12 especies como
endémicas de Guatemala. Se revisaron mas de 1700 ejem-
plares provenientes de 68 localidades que abarcan todos los
departamentos con excepcion de Chimaltenango, Jutiapa,
Petén, Retalhuleu y Totonicapan. Los departamentos con
mayor nimero de especies son Huehuetenango con 14 es-
pecies y San Marcos con 10. Las especies en Guatemala son
eminentemente montanas, y 26 especies se encuentran en-
tre los 1000 y 2500 m alt. Cada mes del afio tiene por lo
menos una especie con adultos activos, y los meses de mayo,
junio, julio y agosto son los mejores con mas de 20 espe-
cies registradas. Presento cinco zonas biogeograficas impor-
tantes basadas en la distribucion y endemismo de Chrysina;
cada una dividida en dos subzonas: 1a: Los Cuchumatanes;
1b: Chama-Las Minas; 2a: Cordillera Volcanica Occidental
(oeste); 2b: Cordillera Volcanica Occidental (este); 3a: Al-
tiplano Central Occidental; 3b: Altiplano Central Oriental;
4a: Merendon; 4b: Espiritu Santo; 5a: Tierras Bajas Franja
Transversal; y 5b: Tierras Bajas Petén. Las subzonas bio-
geograficas con mas alta prioridad para conservar segun la
diversidad, endemismo y proteccion de Chrysina son: Los
Cuchumatanes, Cordillera Volcanica Occidental (oeste),
Merendon, Espiritu Santo y Chama-Las Minas. Se presenta
una lista de especies con la informacion de distribucion na-
cional, departamental y fenologia. También incluyo laminas
fotograficas con las vistas dorsales y genitales masculinos de
todas las especies (cuando disponibles).

ABSTRACT

The genus Chrysina in Guatemala has been widely studied
for 143 years, nevertheless, more than 70% of the informa-

tion has been generated in the last 23 years. This chapter aims
to update the taxonomic, biogeographic and conservation
implication information that has been generated. I recognize
the presence of 28 species in Guatemala, including two un-
described ones. I record for the first time C. diversa, and 12
species are considered endemic to Guatemala. I have revised
more than 1700 specimens from 68 localities in all the Gua-
temalan departments except Chimaltenango, Jutiapa, Petén,
Retalhuleu, and Totonicapan. Departments with a greater
number of species are Huehuetenango with 14 species and
San Marcos with 10. Guatemalan species are eminently mon-
tane, and 26 species are found between 1000 and 2500 m
alt. Each month of the year has at least one species with ac-
tive adults, and the months in which the greatest number of
species was recorded are May, June, July, and August, each
having more than 20 species. I present five important biogeo-
graphic zones based on Chrysina distribution and endemism,;
each zone is divided in two subzones: biogeographic zone 1a:
Los Cuchumatanes; 1b: Chama-Las Minas; 2a: Western Vol-
canic Chain (West); 2b: Western Volcanic Chain (East); 3a:
Western Central Highlands; 3b: Eastern Central Highlands;
4a: Merendon; 4b: Espiritu Santo; 5a: Franja Transversal
Lowlands; and 5b: Petén Lowlands. The most important bio-
geographic subzones for conservation according to their di-
versity, endemism, and protection status for Chrysina are Los
Cuchumatanes, Western Volcanic Chain (West), Merendon,
Espiritu Santo, and Chama-Las Minas. I present a species list
with country and departmental distribution and phenology.
I illustrate the dorsal habitus and male genitalia for all the
species (when available).

INTRODUCCION

Los estudios de Chrysina en Guatemala empezaron hace
144 afios cuando Boucard describié Plusiotis rodriguezi
en 1878. En ese entonces el género estaba dividido en dos,
Plusiotis Burmeister y Chrysina Kirby; los cuales fueron si-
nonimizados por Hawks (2001). La primera obra con gran
impacto para el estudio de estos escarabajos en Guatemala
fue la publicacion del volumen sobre Plusiotis, Chrysina,
Chrysophora, Pelidnotopsis y Ectinoplectron por Miguel
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Angel Morén (1990). Este libro tuvo como efecto que es-
tudios mas detallados sobre nuestra fauna pudieran llevarse
a cabo. Entre los mas importantes se encuentran: Warner &
Monzoén (1993) y Monzon (1995, 2006, 2010). En el primer
volumen de la serie de libros “Biodiversidad de Guatemala”,
publiqué bastante de la informacion de Chrysina conocida de
Guatemala hasta ese momento (Monzon 2006). Sin embargo,
es necesaria una actualizacion, ya que se han obtenido datos
nuevos de Chrysina. El objetivo de este capitulo es presentar
toda la informacion, incluyendo la que se ha generado desde
entonces y agregar fotografias de las vistas dorsales y de los
genitales masculinos (edeagos) de todas las especies conoci-
das de Guatemala.

Actualizacion taxonomica

En el Volumen I de Biodiversidad de Guatemala, se hizo un
resumen de la informacion disponible del género Chrysina
en Guatemala (Monzoén 2006). En los siguientes 15 afios se
han hecho algunos avances en la taxonomia, principalmente
la descripcion de cinco especies nuevas que son: C. alexae
Monzén, 2017, C. baileyana Monzdn, 2010, C. giesber-
ti Monzoén, 2010, C. hawksi Monzon, 2010 y C. woodruffi
Monzon, 2017. Ademas, se agregd C. benesi Pokorny & Cu-
roe, 2012 a la lista. Un dato interesante es que C. centralis
(Moron, 1990) presentada en la lista anterior, representa en
realidad una especie no descrita del grupo Auripes (sensu

1- Chelem Ha, AV

2- Laguna Lachuad, AV

3- Orguigonia, AV

4 Biotopo Quetzal v Ranchitos, BY
5- Camuno a Chalasco, BY

= Finca Sania Rosa, BY

7- Posada Montafia Quetzal, BV
- Las Presas, €0

9= Plan de Ia Arada, CQ

1l Estacion Hector Centeno, E1*
11- Finca La Eminencia, ES

12- Cumbre San Nicokis, GLT
13- El Encinal, GU

14- Puenta Paradn, GU

15- Ruta Mataquescuintla, GU
16- San José Pinula, GLUI

17- Bulej, HU

18- Chiantla, [1U

19 Chisque, HU

20- Chibacabé, HU

21- Ciudad Huehue,, HU
22- Cuileo, HUT

23- Fl Quetzal, HU

25- Ixcansan, HLI
27- Malpais, HU

29- Peita Roga, HU

30 Pepajau, HU

31- Rio Brave, HU

32- San Martin Cuchu, HU
33- San Pedro Soloma, HU
34- Unidn Las Palmas, HU

24- Fea, La Providencia, HU
26- Laguna Magdalena, HU

28- Montafia Tzucanca, HU

0-300 msnm
300-800 menm

| 900-1500 msnm
[0 1500-2100 msnm
B 2100-2700 msnm
0 2700-3600 msnim
B Arriba de 3600 msnm

35- Villa Alicia, HU

36- Iea. Fumeza (abajo), 12
37-Fea, Firmesa {en medio), 12
38- Fea. Finmeza (arriba), 12
39- Sierra Santa Criz, 1/

40 Las Torres, Motaques, JA
41- Cantel, QF

42- Fea. San Isidro, (7

43- Fuentes Georginas, 07
44- Cuatro Chorros, QU

45- FEl Zapotal, QC

4= Laj Chimel, OC

47- Uspantin, OC

48- Antigun Gual,, SA

49- Cerro Alux, SA

50- Finca El Pilar, 8A

51- Acatenango nore, 5A

52- Volean Agua norte, SA
53- Aldea La Feria, SM

54- La Froternidod, 5M

55- El Bojonal, 5M

36- Mina Marlin, SM

57- Refugio Quetzal, SM

S8- Vega del Volcan, SM

59- Desconocida

60- Fea. Miramundo, SR

61- Panajachel, 50

62- Sta. Maria Visitacion, SO
63- Fea. Moga, 1S

- Refugio Quetzal UVG, ST
65- Cemro Manos, ZA

66- El Namanjo, ZA

67- Fea. Santa Clara, £A

6E- La Union, £A

Figura 1. Mapa de localidades de colecta de Chrysina en Guatemala. Ver Apéndice para abreviaturas de los departamentos.
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Cuadro 1. Distribucion de especies de Chrysina en los departamentos de Guatemala. En anaranjado el departamento de Huehuetenango que tiene el
mayor numero de especies, en verde obscuro San Marcos el segundo y en verde claro el tercero Baja Verapaz.

& & . 3
g §~ = 2 ] § § 2 8 ] =z
Especie g § é 5 g Té’ & % @ g g é % =
< M O 5 &3l O T N = o o ) N A 192 N N
C. hawksi X X X
C. pehlkei X X X X X X X X
C. quetzalcoatli X X X X X X X X X X X X X
Sp. Nowv. 1
C. luteomarginata X
C. alfredolaui X
C. turckheimi
C. ericsmithi X
C. strasseni X X X
C. guatemalensis
C. alexae X
C. baileyana X X X
C. halffteri X
C. karschi X X X
C. prototelica X X X X X X X
C. triumphalis X X
C. woodruffi X
Sp. Nov. 2 X
C. diversa X X X X
C. giesberti X
C. benesi X X
C. quiche X X X X
C. tecunumani X X X
C. rodriguezi X X X X
C. schusteri
C. auropunctata X X
C. moroni X
C. purulhensis X X X
Total / Departamento 5 8 4 1 2 3 14 2 4 4 3 10 2 3 5 6

Hawks 2001) (D. C. Hawks, comunicacion personal, 2020).
Este es el primer registro del grupo al sur de México. Tam-
bién se registra por primera vez a C. diversa (Ohaus, 1912)
para Guatemala.

METODOLOGIA

El material utilizado para producir este trabajo proviene
principalmente de mas de 1700 ejemplares de Chrysina
colectados y documentados con trampas de luz en 68 lo-
calidades de Guatemala (Fig. 1). La mayoria del material
revisado se encuentra en la Coleccion de Artropodos de la
Universidad del Valle de Guatemala (UVGC) y la coleccion
privada José Monzén (JMSC). También incluye informacion

de otras colecciones importantes como la de David C. Hawks
(Riverside, California). Los departamentos de Guatemala
se abrevian de la siguiente forma: AV (Alta Verapaz), BV
(Baja Verapaz), CQ (Chiquimula), ES (Escuintla), GU (Gua-
temala), HU (Huehuetenango), 1Z (Izabal), JA (Jalapa), PR
(EI Progreso), QC (Quiché), QZ (Quetzaltenango), SA (Sa-
catepéquez), SM (San Marcos), SR (Santa Rosa), SO (So-
lold), SU (Suchitepéquez) y ZA (Zacapa). Los meses del afio
son representados por su numero de orden en numeros roma-
nos (i-xii).

El analisis de zonas biogeograficas se realizo por medio de
analizar el mapa de distribucion de las especies (Fig. 4). Se
excluyd C. quetzalcoatli (Moron, 1990) del analisis debido
a que tiene una distribuciéon muy amplia en las montafias de
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Guatemala (Cuadro 3). Se determind qué especies son carac-
teristicas de las zonas biogeograficas como, por ejemplo: C.
rodriguezi (Boucard, 1878), C. auropunctata (Ohaus, 1913),
C. moroni (Curoe & Beraud, 1994), C. karschi Nonfried,
1891 y C. diversa (Ohaus, 1912). Especies que presentan
distribuciones mucho mas restringidas fueron la base para
determinar las subzonas biogeograficas.

Las prioridades de conservacion se realizaron en base a las
subzonas biogeograficas. Se hizo una sumatoria de los valores
de riqueza de especies (Cuadro 3), endemismo (Cuadro 4)
y proteccion a las especies. Para darle un valor igual a cada
uno de los tres parametros, se us6 el valor mas alto de rique-
za (10 especies) como referencia. De esta forma se ajusto a
10 el nimero maximo de especies endémicas (6 especies)
en una subzona de tal forma que 6 especies endémicas se
ajustd a 10; 3 especies endémicas a 5 y asi sucesivamente.
Para el valor de conservacion, se analizd cuantas especies
de la subzona estan protegidas en un area de conservacion
dentro de la misma subzona. El valor resultante se convirtio
a un porcentaje el cual posteriormente se ajustd a 10. Debi-
do a que este es un indice de prioridad de conservacion, se
asigno una calificacion inversa a las especies protegidas. Las
especies que tienen proteccion tienen menos valor que las
que no tienen, pues son las importantes en conservar. Por lo
tanto, una subzona en la cual todas sus especies estan en areas

=

g

B

B
B
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de conservacion, tiene un valor de prioridad de cero pues ya
estan protegidas. Por el contrario, si ninguna de sus especies
estd incluida en areas de conservacion, el valor asignado es
de 10 puntos. Una subzona en la cual la mitad de sus especies
tienen presencia en areas de conservacion tiene un valor de la
mitad o sea 5 puntos. Para finalizar, la subzona con mas alta
de prioridad sera la que tenga mas alto el valor de la suma-
toria de su riqueza de especies, especies endémicas y menos
proteccion a sus especies. Los resultados fueron divididos en
intervalos de la siguiente forma: prioridad de conservacion
muy alta con puntaje arriba de 20; prioridad alta entre 10 y 20
puntos; y prioridad media debajo de 10 puntos (Cuadro 5).
Debido a que creo que en general, todo el pais tiene una de-
ficiencia en areas de proteccion, no considero subzonas con
prioridad baja de conservacion.

RESULTADOS Y DISCUSION

Nuevo Registro de Distribucion
Chrysina diversa (Ohaus, 1912)

Esta especie dentro del grupo Marginata (sensu Hawks 2001)
se conocia originalmente de los estados de Veracruz, Oaxaca
y Chiapas en México (Mordn 1990). Recientemente se re-
portd también para el distrito Cayo en Belice (Gillett 2009).

Figura 2. Distribucion altitudinal de las especies de Chrysina de Guatemala.
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Los siguientes datos representan un NUEVO REGISTRO de
distribucion: “GUATEMALA, Huehuetenango, San Ramon,
rio Bravo, 600 m, 15.846620 -91.2322045, 18 de MAYO
2012, col. Monzon y Camposeco” (un macho); misma infor-
macion excepto “norte de Barillas, cerca de Union Las Pal-
mas, vii 2011, col. José Monzén” (una hembra).

Riqueza de Especies, Distribucion Departamental
y Altitudinal, y Fenologia

El resultado de analizar los mas de 1700 ejemplares de
Chrysina es una lista de 28 especies reconocidas para Gua-
temala, incluyendo 26 especies descritas y dos por describir
(Apéndice). Se han encontrado ejemplares de Chrysina en 17
de los 22 departamentos (Cuadro 1) y los departamentos con
mas especies conocidas son: Huehuetenango (14), San Mar-
cos (10), Baja Verapaz (8), y Zacapa ¢ Izabal (6). Los depar-
tamentos con menos especies registradas son: Suchitepéquez
y Alta Verapaz (5), Chiquimula y Quetzaltenango (4), Quiché
(4), Guatemala, Sacatepéquez y Solola (3), Escuintla (2), Ja-
lapa y Santa Rosa (2), y El Progreso (1). Los departamen-
tos para los cuales no hay registros de Chrysina son: Chi-
maltenango, Jutiapa, Petén, Retalhuleu y Totonicapan.

La distribucion de Chrysina esta dada por diversos factores,
principalmente la altura sobre el nivel del mar y la humedad.
En Guatemala el género es eminentemente montano (Fig. 2)
con distribuciones sobre el nivel del mar como sigue: 22 es-
pecies (71%) en alturas entre 1500-2000 m alt.; 9 especies
(32%) entre 1000-1500 m alt.; 7 especies (25%) entre 2000-
2500 m alt.; 4 especies (16%) entre 500-1000 m alt.; 3 es-
pecies (11%) entre 2500-3000 m alt.; y solamente 1 especie
(4%) entre 0-500 m alt. Las dos especies que se han registra-
do a mayor altura en Guatemala son C. pehlkei y C. quetzal-
coatli entre 2800 y 2900 m alt., en las montafias de Cuilco. La
especie registrada mas cerca del nivel del mar es C. diversa
a una altura de 180 m alt. en el area de Lachua, Alta Verapaz.

Se han encontrado especies de Chrysina volando durante
todos los meses del afio. Sin embargo, los meses con mas
especies son en orden descendiente: julio (25 especies), ju-
nio (23), agosto (22), mayo (21), septiembre (19), abril (14),
octubre (8), marzo y noviembre (3), enero y diciembre (2) y
febrero (1).

Endemismo y Especies Compartidas con Otros
Paises

De las 28 especies de Chrysina reportadas en este trabajo, 12
se han reportado solo de Guatemala (endémicas) (Cuadro 2).
Los departamentos con mas especies endémicas de Guatema-
la son Huehuetenango (4) y San Marcos (3). Especies con
una distribucion bastante reducida, aunque se compartan con
paises cercanos como México son: C. alfredolaui (Hawks,
1995), C. turckheimi (Ohaus, 1913), C. halffteri Morén,
1990, C. giesberti y C. benesi. La tinica especie que tiene

Cuadro 2. Distribucion de las especies guatemaltecas de Chrysina en Méx-
ico y otros paises de Centroamérica. En color anaranjado las especies que
solo se conocen de Guatemala. Ver Apéndice para abreviaturas de paises.

Especie GT | MX | BZ | HN | ES | NI | CR
C. hawksi X X

C. pehlkei X X

C. quetzalcoatli X X X X

Sp. Nov. 1 X

C. luteomarginata X X X X X
C. alfredolaui X X

C. turckheimi X X

C. ericsmithi X

C. strasseni X X

C. guatemalensis X

C. alexae X

C. baileyana X

C. halffteri X X

C. karschi X X

C. prototelica X

C. triumphalis X X

C. woodruffi X

Sp. Nov. 2 X

C. diversa X X X

C. giesberti X X

C. benesi X X

C. quiche X

C. tecunumani X

C. rodriguezi X

C. schusteri X

C. auropunctata X X

C. moroni X X

C. purulhensis X X

Total compartido 28 11 3 4 2 1 1

una distribucion en toda Centroamérica es C. luteomarginata
(Ohaus, 1913), que se encuentra de Guatemala a Costa Rica
(Cuadro 2).

Zonas Biogeogridficas

Analizando la distribucion de especies conocidas de Chrysi-
na de Guatemala (Fig. 4), podemos determinar que hay cinco
zonas importantes (Fig. 3). Cada una de estas zonas esta sub-
dividida en dos como sigue:

Zona Biogeogrdfica 1

Comprendida por bosques muy humedos y nubosos en altu-
ras entre 1200 y 2560 metros sobre el nivel del mar. Es en
general una franja angosta que viene desde la frontera con
México en las montafias al norte de Gracias a Dios, pasan-
do por el norte de Los Cuchumatanes de Huehuetenango y
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Quiché. En Alta Verapaz pasa por su parte central y llega al
area alrededor de Purulha en Baja Verapaz y sierra de Las
Minas en El Progreso y Zacapa. Las principales especies de
Chrysina que caracterizan esta zona son C. rodriguezi, C. pu-
rulhensis (Monzén & Warner, 1993) y C. hawksi. Con once
especies, es la zona mas diversa en Guatemala.

Zona Biogeogrdfica 1a: Los Cuchumatanes. Comprende
la parte occidental de esta zona y viene por las montafias
desde la frontera con México, norte de Huehuetenango y
norte de Quiché, hasta la frontera con Alta Verapaz en el rio
Chixoy. Las especies caracteristicas de esta subzona son: C.
alfredolaui, C. benesi, C. giesberti, C. halffteri, C. woodruffi
Monzén 2017 y la especie nueva 2.

Zona Biogeogrdfica 1b: Chama-Las Minas. Comprende la
parte oriental de esta zona y va desde el rio Chixoy entre
Quiché y Alta Verapaz, por la sierra de Chama hasta Purulha.
Finaliza en la parte alta y norte de la sierra de Las Minas en
Zacapa. Las especies caracteristicas de esta subzona son: C.
alexae 'y C. tecunumani (Cano & Morén, 1995).

Zona Biogeografica 2

Comprendida por bosques muy hiimedos y nubosos en alturas
entre 1500 y 2450 m alt. Es en general una franja angosta en

la parte sur de los volcanes occidentales de Guatemala desde
la frontera con México en San Marcos, pasando por los de-
partamentos de Quetzaltenango, Solold y Suchitepéquez. El
limite actualmente conocido para esta subzona es la parte sur
y més hiimeda del volcan Atitlan. Las especies caracteristicas
de esta zona son: C. auropunctata y C. moroni. Con diez es-
pecies es la segunda zona mas rica de Guatemala.

Zona Biogeogridfica 2a: Cordillera Volcanica Occidental
(oeste). Es la parte occidental de la zona desde el volcan
Tacana en San Marcos hasta el Zunil en Quetzaltenango. El
Bojonal en San Rafael Pie de la Cuesta (San Marcos) con
ocho especies, es la localidad de Guatemala con mas especies
conocidas del mismo lugar. Las especies que caracterizan esta
zona son: C. guatemalensis (Monzén, Cano & Bailey, 1999),
C. schusteri (Monzén, Cano & Bailey, 1999), C. triumphalis
Morén, 1990 y C. turckheimi.

Zona Biogeogrdfica 2b: Cordillera Volcanica Occidental
(este). Es la parte oriental de esta zona. No se conocen bien
los limites ni la barrera biogeografica que la separa de la sub-
zona 2a. La division esta dada principalmente por la presen-
cia de C. baileyana Monzén, 2010 en la parte oriental (2b) y
C. triumphalis en la occidental (2a). Esta subzona es mucho
menos diversa y no contiene especies caracteristicas o tinicas.

Figura 3. Mapa de las zonas biogeograficas de Guatemala basados en distribucion de Chrysina. 1a. Los Cuchumatanes; 1b. Chama-Las Minas; 2a. Cordillera
Volcanica Occidental (oeste); 2b. Cordillera Volcanica Occidental (este); 3a. Altiplano Central Occidental; 3b. Altiplano Central Oriental; 4a. Merendon; 4b.

Espiritu Santo; 5a. Tierras Bajas Franja Transversal; Sb. Tierras Bajas Petén.
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Cuadro 3. Riqueza de especies de Chrysina en las subzonas biogeograficas
de Guatemala. En cuadro verde las especies que se encuentran dentro de un
area de proteccion. Ver Fig. 3 para el detalle de las subzonas.

Cuadro 4. Endemismo de especies de Chrysina en las subzonas biogeografi-
cas de Guatemala. Ver Fig. 3 para el detalle de las subzonas.

Especie la|1b|2a|2b|3a|3b|4a|4b | 5a | 5b Especie la | 1b|2a|2b|3a|3b|4a|4b | 5a | 5b

C. hawksi X | X C. hawksi

C. pehlkei X | X | X | X C. pehlkei

C. quetzalcoatli X [ x| x| x| x|[Xx X C. quetzalcoatli

Sp. Nov. 1 Sp. Nov. 1

C. luteomarginata X C. luteomarginata X

C. alfredolaui X C. alfredolaui X

C. turckheimi X C. turckheimi X

C. ericsmithi X C. ericsmithi X

C. strasseni X | x C. strasseni

C. guatemalensis X C. guatemalensis X

C. alexae X C. alexae X

C. baileyana X | x C. baileyana

C. halffteri X C. halffteri X

C. karschi X | x C. karschi

C. prototelica X C. prototelica X

C. triumphalis X X C. triumphalis

C. woodruffi X C. woodruffi X

Sp. Nov. 2 X Sp. Nov. 2 X

C. diversa X C. diversa X

C. giesberti X C. giesberti X

C. benesi X C. benesi X

C. quiche X | x C. quiche

C. tecunumani X C. tecunumani X

C. rodriguezi X | x C. rodriguezi

C. schusteri X C. schusteri X

C. auropunctata X | x C. auropunctata

C. moroni X | X C. moroni

C. purulhensis X | x X C. purulhensis

Total compartido 107954343210 Total compartido 623|001 |2]0(|1]|0
Zona Biogeogrdfica 3

Comprendida principalmente por bosques de pino y encino
del altiplano central de Guatemala. Se encuentran en alturas
entre 1400 y 2665 m alt. Para Chrysina estos bosques no son
muy diversos y por lo tanto no se les ha dedicado mucho
esfuerzo de colecta. Las especies que caracterizan principal-
mente esta zona son C. pehlkei'y C. quetzalcoatli. Sin embar-
g0, la primera también ocurre en bosques mas hiimedos de la
Zona Biogeografica 2. Chrysina quetzalcoatli es una especie
que se encuentra en cualquier bosque del pais en donde haya
pinos naturalmente.

Zona Biogeogrdfica 3a: Altiplano Central Occidental.
Conformada principalmente por la parte occidental del al-
tiplano central de Guatemala, desde la frontera con Méxi-
co, pasando por San Marcos y Huehuetenango. No se han
hecho suficientes colectas en esta subzona para tener claro
sus limites hacia el este. La especie que caracteriza esta sub-

zona es C. baileyana, muy comUn en los bosques de encino
y pino del altiplano alrededor de Huehuetenango. El mapa de
esta subzona se extiende hacia el sur y este debido a que se
han encontrado ejemplares de C. baileyana en el area oeste
del lago Atitlan. El area ha sido tan poco estudiada que, por
ejemplo, no se ha registrado ninguna especie en los departa-
mentos de Chimaltenango y Totonicapan.

Zona Biogeogrdfica 3b: Altiplano Central Oriental. Con-
formada principalmente por la parte oriental del altiplano
central de Guatemala, desde Sacatepéquez hasta Jalapa. En
su parte norte ingresa al departamento de Baja Verapaz y
sigue hacia el este por la parte sur de la sierra de Las Minas en
los departamentos de El Progreso y Zacapa. La especie que
caracteriza esta subzona es C. prototelica (Moron & How-
den, 1992).
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Cuadro 5. Prioridad de conservacion para las diferentes subzonas biogeograficas de Chrysina en Guatemala. Riqueza = riqueza de especies;
End. = endemismo; Sp Prot = nimero de especies dentro de areas de proteccion (ver Cuadro 3 especies marcadas en verde); Prot % = porcentaje
de especies en areas de proteccion; Prot Aj. = porcentaje de proteccion ajustado a riqueza (= Prot% dividido 10); End. Aj. = endemismo ajusta-
do a riqueza de especies; Prot. Inv. = proteccion ajustada invertida; Total = sumatoria de riqueza, endemismo ajustado y proteccion invertida.

Subzona Riqueza End. Sp Prot Prot % Prot. Aj. | End. Aj. Prot. Inv. Total PRIORIDAD
la 10 6 6 de 10 60 6 10 4 24 MUY ALTA
1b 7 2 7de 7 100 10 33 10.3 ALTA
2a 9 3 6de9 66 6.6 5 34 17.4 ALTA
2b 5 0 S5de5 100 10 0 0 5 MEDIA
3a 4 0 2de4 50 5 0 5 9 MEDIA
3b 3 1 2de3 66 6.6 1.7 34 8.1 MEDIA
4a 4 2 1de4 25 2.5 33 7.5 14.8 ALTA
4b 3 0 0de3 0 0 0 10 13 ALTA
5a 2 1 1de 2 50 5 1.7 5 8.7 MEDIA
5b Sin datos

Zona Biogeografica 4 (Petén). Sin embargo, puesto que se han encontrado espe-

Conformada principalmente por bosques nubosos de altura
baja a media (1200 a 1700 m alt.); bosques tropicales muy
himedos arriba de 600 m alt. y bosques de encino y pino
entre 1600 y 1900 m alt. Es una franja estrecha que abarca la
sierra del Merendon en Izabal y la sierra del Espiritu Santo en
Zacapa y Chiquimula. En general son las montafias que estan
cerca y que también se comparten con Honduras. La espe-
cie que caracteriza esta zona es C. karschi y en los bosques
humedos C. strasseni (Ohaus, 1924).

Zona Biogeogrdfica 4a: Merendén. Conformada por las
montafias de la sierra del Merendon al este de la aldea La
Francia en el municipio de Los Amates, Izabal. La especie
caracteristica de esta subzona es C. luteomarginata, que
ocurre en bosques tropicales himedos entre 600 y 1200 m alt.
La especie mas importante de la subzona porque parece que
es endémica del cerro Negro Norte es C. ericsmithi (Monzoén
& Cano, 1999).

Zona Biogeogrdfica 4b: Espiritu Santo. Conformada prin-
cipalmente por la sierra del Espiritu Santo en los departa-
mentos de Zacapa y Chiquimula. No hay una especie que la
caracteriza particularmente, pero puede ser por falta de es-
tudios de campo. Es muy posible que, con mas muestreos,
en las partes mas altas y humedas de las montafas al norte
de Esquipulas y El Trifinio, se encuentren especies ain no
reportadas para Guatemala como C. spectabilis (Ratcliffe &
Jameson, 1992) y C. maishei Monzon, 2017.

Zona Biogeografica 5

Conformada principalmente por bosques tropicales muy
humedos en las tierras bajas del norte de Guatemala, desde el
norte de Huehuetenango, Quiché, Alta Verapaz e Izabal. Las
alturas de esta zona oscilan entre 180 y 700 m alt. Debido
a la poca diversidad de especies de Chrysina en esta zona,
no se han realizado estudios mas profundos en la parte norte
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cies de Chrysina tanto del otro lado de la frontera en México
como de Belice (Gillet 2009), deben de estar también en las
montafias guatemaltecas de la sierra del Lacandon, Chinaja
y Montaflas Mayas. La especie caracteristica de esta zona es
C. diversa. Es la zona con menos especies de Chrysina en
Guatemala, que consiste basicamente en su mayoria solo de
C. diversa y muy pocos registros de C. purulhensis.

Zona Biogeogridfica 5a: Tierras Bajas Franja Transversal.
Esta es una zona muy amplia que abarca todas las tierras ba-
jas muy humedas alrededor de la franja transversal del norte
entre Huehuetenango e Izabal. La especie caracteristica de
esta subzona es C. diversa que es la especie con distribucion
sobre el nivel del mar mas baja en Guatemala (180 m en el
Parque Nacional Laguna Lachua).

Zona Biogeogrdfica 5b: Tierras Bajas Petén. Esta subzo-
na se ha creado tedricamente pues aun no hay registros de
Chrysina en la misma. Se deben hacer mas estudios de campo
en las sierras de Chinaja, Lacandon y Montafias Mayas para
conocer la fauna de esta zona. La razén de incluir esta sub-
zona entre la biogeografia de Chrysina es porque muy cerca
de la frontera en México y en Belice se ha encontrado C. di-
versa. También a 20 kilometros de la frontera de Guatemala
en la Reserva de Biosfera Montes Azules se ha encontrado C.
chloreis (Bates, 1888) que tiene una distribucion muy amplia
desde Veracruz (GBIF.org 2021), por lo cual es casi seguro
que también estd en Guatemala.

Prioridades de Conservacion

Basado en las zonas biogeograficas de Chrysina presentadas
en este trabajo, he realizado un andlisis de prioridad de con-
servacion por subzonas; considerando la riqueza de especies,
endemismo y areas protegidas (Cuadro 5). Para contemplar
el aspecto de conservacion, se analizd cuantas especies pre-
sentes en la subzona estaban contenidas en una zona de pro-
teccion en la misma. Las prioridades de conservacion para



Guatemala se dividieron en tres categorias: muy alta, alta y
media. Considero que no hay lugares con presencia de Chry-
sina con prioridad BAJA pues en todos lados hay amenazas
importantes para su existencia a largo plazo. Las prioridades
de conservacion son como siguen: MUY ALTA: Subzona 1a,
Los Cuchumatanes (24 puntos); ALTA: Subzona 2a, Cor-
dillera Volcanica Occidental (oeste) (17.4 puntos); Subzona
4a, Merendon (14.8 puntos); Subzona 4b, Espiritu Santo (13
puntos); Subzona 1b, Chama-Las Minas (10.3 puntos); ME-
DIA: Subzona 3a, Altiplano Central Occidental (9 puntos);
Subzona 5a, Tierras Bajas Franja Transversal (8.7 puntos);
Subzona 3b, Altiplano Central Oriental (8.1 puntos); y, por
ultimo, subzona 2b, Cordillera Volcanica Occidental (este)
(5.0 puntos).

CONCLUSIONES Y PERSPECTIVAS

Después de analizar la informacion obtenida desde la publi-
cacion del capitulo de Chrysina (Monzdn 2006) en el libro
Biodiversidad de Guatemala Volumen I, esta resulta ser es-
casa. Esto quiere decir que el conocimiento de la presencia
de especies y su distribucion geografica en Guatemala esta
muy avanzado (Fig. 4). La informacion que se pueda agregar
en estos temas es bastante limitada y encontrar nuevos si-
tios de colecta no es facil. Sin embargo, todavia hay trabajo
de campo que nos proporcionaria informacién importante.
El area mas interesante de explorar serian las montafias del
Merendon en los departamentos de Izabal y Zacapa en donde
seria posible encontrar C. spectabilis (Ratcliffe & Jameson,
1992) y tal vez C. pastori (Curoe, 1994). En la region de
El Trifinio y otras montafias cercanas a Esquipulas también
se podria encontrar C. spectabilis y posiblemente C. maishei
Monzén, 2017. La parte norte de Los Cuchumatanes es muy
interesante y se conocen de lugares muy puntuales espe-
cies como C. woodruffi Monzén, 2017 y C. alfredolaui. El
suroeste de Los Cuchumatanes y montafia de Cuilco tienen
poblaciones que parecen C. triumphalis, aunque las mis-
mas parecen un poco diferentes de las poblaciones de San
Marcos; seria interesante hacer estudios mas detallados para
ver si en realidad son especies diferentes. Por Gltimo, seria
muy importante poder colectar y reportar para Guatemala
la presencia de C. chloreis, pero el esfuerzo de busqueda y
colecta seria muy grande para obtener resultados. Aspectos
muy importantes que no se han estudiado son principalmente
temas de ecologia, incluyendo estados inmaduros, fenologia,
longevidad y alimentacion de adultos.
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Figura 4. Mapa de distribucion de especies de Chrysina de Guatemala.

APENDICE. Lista comentada de las especies de Chrysina
conocidas de Guatemala ordenadas por grupos (sensu Hawks
2001). Entre corchetes la abreviatura de paises de los cuales
son conocidos, de los departamentos de Guatemala, rango
altitudinal y por ltimo numeros romanos que representan
el niimero de mes. Los nombres de paises y de los departa-
mentos de Guatemala se abrevian de la siguiente forma: MX
(México), GT (Guatemala), BZ (Belice), HN (Honduras), ES
(El Salvador), NI (Nicaragua), CR (Costa Rica), AV (Alta Ve-
rapaz), BV (Baja Verapaz), CQ (Chiquimula), ES (Escuintla),
GU (Guatemala), HU (Huehuetenango), 1Z (Izabal), JA (Ja-
lapa), PR (El Progreso), QC (Quiché), QZ (Quetzaltenango),
SA (Sacatepéquez); SM (San Marcos), SR (Santa Rosa), SO
(Solola), SU (Suchitepéquez) y ZA (Zacapa).

GRUPO ADELAIDA

1- C. hawksi Monzon, 2010 (Fig. 5, 6, 37) [MX, GT] [BV,
HU, ZA][1650-2270m] [v-x]

2- C. pehlkei (Ohaus, 1930) (Fig. 7, 8, 38) [GT, ES] [GU,
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GRUPO MARGINATA

[ € diversa
GRUPO PERUVIANA
() C. giesberti
GRUPOQUICHE
W C benesi
b A guiche
C. tecunumeni
GRUPO MACROPUS
A C alexae GRUPO RODRIGUEZI
A C bailevana W O rodriguesi
I\ C halffieri 77 C. schusteri
A C karsehi
A C prototelica GRUPO VICTORINA
¥ C triumphalis 57 C. awropunciata
¥ O woodmiffi W . moroni
¥ Sp.onov.2 W C. purulhensis

HU, JA, QZ, SA, SM, SU] [1600-2865m] [v-x]

3- C. quetzalcoatli (Morén, 1990) (Fig. 9, 39) [MX, GT, HN,
ES] [BY, CQ, ES, GU, HU, JA, QC, QZ, SA, SM, SR, SO,
SU, ZA] [1540-2850m] [iii-x]

GRUPO AURIPES
4- Sp. Nov. 1 (Fig. 9) [GT] [SM] [vii]

GRUPO AURORA

5- C. luteomarginata (Ohaus, 1913) (Fig. 11, 40) [GT, BZ,
HH, NI, CR] [1Z] [600-1200m] [iv-ix]

GRUPO BADENI

6- C. alfredolaui (Hawks, 1995) (Fig. 12, 41) [MX, GT]
[HU] [1260-1440m] [v-ix]

7- C. turckheimi (Ohaus, 1913) (Fig. 13, 42) [MX, GT] [SM]
[1560-1800m] [iv-x]



GRUPO CHRYSARGYREA

8- C. ericsmithi (Monzén & Cano, 1999) (Fig. 14, 43) [GT]
[1Z] [1200m] [iv-v]

9- C. strasseni (Ohaus, 1924) (Fig. 15, 44) [GT, HN] [1Z,
CQ, ZA] [1200-1650m] [iii-viii]

GRUPO GUATEMALENSIS

10- C. guatemalensis (Monzon, Cano & Bailey, 1999) (Fig.
16, 45) [GT] [SM] [1560-1800m] [iv-ix]

GRUPO MACROPUS

11- C. alexae Monz6n, 2017 (Fig. 17,46) [GT] [BV] [1650m]
[vi-ix]

12- C. bailepana Monzon, 2010 (Fig. 18, 47) [GT] [HU, SO,
SU] [1550-2035m)] [iv-x]

13- C. halffteri Morén, 1990 (Fig. 19, 20, 21, 48) [MX, GT]
[HU] [1570m] [viii-ix]

14- C. karschi Nonfried, 1891 (Fig. 22, 49) [GT, HN] [IZ,
CQ, ZA] [950-1900m] [v-x]

15- C. prototelica (Moron & Howden, 1992) (Fig. 23, 50)
[GT] [BV, ES, GU, JA, PR, SA, SR, ZA] [1400-2200m] [iv-
vii]

16- C. triumphalis Mor6n, 1990 (Fig. 24, 51) [MX, GT]
[HU, SM] [1524-2428m] [iv-viii]

17- C. woodruffi Monzén, 2017 (Fig. 25, 52) [GT] [HU]
[1990m] [vii-viii]

18- Sp. Nov. 2 (Fig. 26, 53) [GT] [HU] [1600m] [vi-vii]

GRUPO MARGINATA

19- C. diversa (Ohaus, 1912) (Fig. 27, 54) [MX, GT, BZ]
[AV, HU, 1Z] [180-700m] [v, vi, vii]

GRUPO PERUVIANA

20- C. giesberti Monzon, 2010 (Fig. 28, 55) [MX, GT] [HU]
[1260-1650m] [v-ix]

GRUPO QUICHE

21- C. benesi Pokorny & Curoe, 2012 (Fig. 29, 56) [MX,
GT] [HU, QC] [1600-1990m] [v-viii]

22- C. quiche (Morén, 1990) (Fig. 30, 57) [GT] [AV, BV, EP,
SM, QZ, ZA] [1650-2428m] [v-xi]

23- C. tecunumani (Cano & Moron, 1995) (Fig. 31, 58) [GT]
[AV, EP] [2500-2560m] [iv, ix]

GRUPO RODRIGUEZI

24- C. rodriguezi (Boucard, 1878) (Fig. 32, 59) [GT] [AV,
BV, HU, QC] [1440-1650m] [iv-ix]

25- C. schusteri (Monzon, Cano & Bailey, 1999) (Fig. 33,
60) [GT] [SM] [1600-1800m] [iv-ix]

GRUPO VICTORINA

26- C. auropunctata (Ohaus, 1913) (Fig. 34, 61) [GT] [SM,
SO, SU] [1550-1850m] [i, iv-xi]

27- C. moroni (Curoe & Beraud, 1994) (Fig. 35, 62) [MX,
GT] [SM, SU] [1550-1850m] [i-xii]

28- C. purulhensis (Monzon & Warner, 1993) (Fig. 36, 63)
[GT, BZ] [AV, BV, HU, 1Z] [700-1650m] [vi-ix]
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Lamina 1. Figuras 5-20. Vista dorsal de Chrysina de Guatemala. Ver Apéndice para las abreviaturas de los departamentos.
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21- C. halffteri
forma metalica (HU)

8

23- C. prototelica (SA)

&3

27- C. diversa (HU)
Lamina 2. Figuras 21-36. Vista dorsal de Chrysina de Guatemala. Ver Apéndice para las abreviaturas de los departamentos.

22- C. karschi (ZA)

24- C. triumphalis (SM)

8

25- C. woodruffi (HU)

26- Chrysina Sp. Nov. 2 (HU)

28- C. giesberti (HU)

32- C. rodriguezi (BV)

29- C. benesi (HU)
30- C. quiche (QZ)
31- C. tecunumani (PR)

35- C. moroni (SU)
36- C. purulhensis (HU)

33- C. schusteri (SM)
34- C. auropunctata (SM)
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Lamina 3. Figuras 37-63. Vista dorsal de edeagos de Chrysina de Guatemala. Longitud en milimetros. Ver Apéndice para las abreviaturas de los departamentos.
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REVISED KEY TO GENERA, AND AN UPDATED SPECIES CHECKLIST, OF
CLICK BEETLES OF GUATEMALA (COLEOPTERA: ELATERIDAE)

EDWARD R. FULLER

Tlustracion en acuarela de Chalcolepidius rugatus Candéze por Diana Winter Garcia.
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REVISED KEY TO GENERA, AND AN UPDATED SPECIES CHECKLIST, OF
CLICK BEETLES OF GUATEMALA (COLEOPTERA: ELATERIDAE)

EDWARD R. FULLER

457 Kinlin Road, Tweed, Ontario KOK 3J0, Canada. fullerer@outlook.com

RESUMEN

Se presentan una clave ilustrada actualizada de 59 géneros y
una lista actualizada de 310 especies de Elateridae de Gua-
temala. Balgus Fleutiaux y Meristhus Candeze son géneros
que se registran por primera vez para Guatemala. Drapetes
aterrimus Horn, Drapetes nigriceps Bonvouloir, Balgus
humilis Bonvouloir, Pyrophorus strabus Germar, Mono-
crepidius depressipennis Candéze, Heteroderes amplicol-
lis (Gyllenhal), Platycrepidius grandini (Candéze), Pher-
himius fascicularis (Fabricius), Lacon mixtus (Candeze),
Lacon palliatus (Latreille), Meristhus cristatus (Horn),
Athous acuminatus (Champion), Agriotes bicolor Candéze,
Anchastus quadrimaculatus Candeze, Anchastus unipla-
gipennis Casari, Atractosomus arcuatus Candéze, Dicrepid-
ius ramicornis (Beauvois), Dipropus rufus (Candéze), Es-
thesopus apicatus Candéze, Esthesopus quadripustulatus
Candéze, Horistonotus brunneus Candeze y Horistonotus
mixtus Champion son nuevos registros para Guatemala. Pro-
bothrium subopacus (Champion), Probothrium subsericus
(Candeze) y Probothrium tropicalis (Champion) son nuevas
combinaciones propuestas. Se discuten los problemas con
los caracteres diagnosticos de géneros en la subtribu Dicrepi-
diina.

ABSTRACT

An updated illustrated key to 59 genera and an updated check-
list of 310 species of Elateridae of Guatemala are presented.
Balgus Fleutiaux and Meristhus Candéze are new genera
records for Guatemala. Drapetes aterrimus Horn, Drapetes
nigriceps Bonvouloir, Balgus humilis Bonvouloir, Pyropho-
rus strabus Germar, Monocrepidius depressipennis Candéze,
Heteroderes amplicollis (Gyllenhal), Platycrepidius grandini
(Candeze), Pherhimius fascicularis (Fabricius), Lacon mix-
tus (Candeze), Lacon palliatus (Latreille), Meristhus crista-
tus (Horn), Athous acuminatus (Champion), Agriotes bicolor
Candéze, Anchastus quadrimaculatus Candéze, Anchastus
uniplagipennis Casari, Atractosomus arcuatus Candéze, Di-
crepidius ramicornis (Beauvois), Dipropus rufus (Candeze),
Esthesopus apicatus Candeéze, Esthesopus quadripustulatus
Candeéze, Horistonotus brunneus Candéze and Horistonotus

42

mixtus Champion are new country records for Guatemala.
Probothrium subopacus (Champion), Probothrium subseri-
cus (Candéze), and Probothrium tropicalis (Champion) are
proposed new combinations. Problems with diagnostic ge-
neric characters in the subtribe Dicrepidiina are discussed.

INTRODUCTION

Elateridae are the ninth largest family of beetles in terms of
number of species. Approximately 10,000 species have been
described, with most diversity found in tropical, temperate
and boreal regions throughout the world (Johnson 2002a).
Most adults can be recognized by their elongate body shape
(Fig. 81-97), large freely articulating prothorax, usually elon-
gate posteriorly or posterodorsally directed intercoxal pro-
cess on the prosternum (Fig. 38, 54), and conspicuous cavity
on the mesoventrite (Fig. 14, 58). The common name for
adults is “click beetles”, which comes from the actions of the
prosternal intercoxal process. Large muscles in the prothorax
are used to force the intercoxal process into the mesoventri-
tal cavity, with contact between the pro- and mesothoraces
producing an audible “click” (Evans 1972). The click mecha-
nism flings the beetle into the air, and functions as an escape
mechanism, either to remove the beetle from the immediate
vicinity of predators, or to dislodge the beetle from the grip
of a predator.

In Central America, the Elateridae are a conspicuous and
diverse group of beetles (Champion 1894-1897). Adults of
many species are nocturnal or crepuscular and, since most
species have fully developed flight wings, they are frequently
attracted to lights, at times in large numbers. Species of the
tribe Pyrophorini exhibit bioluminescence and are colloqui-
ally called “cucuyos” or “cocuyos” (Perkins 1869, Yoshimo-
to et al. 2015). In Guatemala, this tribe includes Pyrophorus
Bilberg, Deilelater Costa and Lygelater Costa. The ecologi-
cal and behavioral functions of their bioluminescence are not
well studied.

Larvae of elaterids are called wireworms, or “gusanos de
alambre”, and are frequently encountered beetle larvae
(Becker 1991). A small number of species are important



pests of agricultural crops in some parts of the world, but
larvae of most species are found in wood in various stages
of decay, leaf litter and soil. Larvae use extra-oral digestion
as a feeding mechanism (Johnson 2002a) and most species
are probably opportunistic predator-scavengers. In temperate
regions, most species are thought to spend 1-4 years in the
larval stage (Becker 1991, Johnson 2002a). The biology of
most elaterid species is unstudied, and few larvae have been
associated with an identifiable adult.

In this chapter I provide an updated key to genera and an up-
dated species list for the elaterid fauna of Guatemala, as part
of my studies conducted since 2008.

Taxonomic History

The last comprehensive treatments of Guatemalan elaterids
are the works of Horn (1890) and Champion (1894-1897)
in the Biologia Centrali-Americana (hereafter, “Biologia”).
Both works are now taxonomically out of date, contain
few keys to genera, and definitive identification of almost
all species included in these works still requires examining
type specimens. Other contributions to the knowledge of the
Guatemalan fauna have been isolated species descriptions
(Candeéze 1859, 1863, 1874, 1878, 1882, 1886, 1889, 1895,
Schwarz 1902, Van Zwaluwenberg 1936, Fleutiaux 1940,
Cobos 1966, Aranda 2001, 2003, 2008, Casari 2003, Fuller
2021, 2023) and generic revisions (Schaaf 1970-1971, Cos-
ta 1968, 1972, 1976, 1980, 1983, Casari-Chen 1991, Casa-
ri 1996, 1998, 1999, 2002, Douglas 2009). The first key to
Guatemalan elaterid genera is Fuller (2012), who recorded
55 genera and 291 known or expected species for the fauna.

METHODS

Material Examined. Specimens used in this study are the re-
sult of field work in Guatemala up to 2022 by the author, and
specimens from the collections of Universidad del Valle de
Guatemala (UVGC), Washington State University (WSUC),
and Florida State Collection of Arthropods (FSCA). Speci-
mens are in the author’s collection, except as noted. Label
data are recorded verbatim with separate labels indicated by
a double backslash (/). Reference specimens were compared
with types and other Biologia specimens in The Natural His-
tory Museum, London (NHML), Senckenberg Deutsches
Entomologisches Institut (SDEI) and Institut royal des Sci-
ences naturelles de Belgique, Brussels (ISNB). Stacked im-
ages were compiled using Picolay (www.picolay.de). Genus
definitions in Cardiophorinae follow Douglas (2017).

Terms. The prosternal intercoxal process is that part of the
sclerite projecting posteriorly between the procoxae (Fig. 36-
38); it has also been called the prosternal spine or prosternal
mucro. The posterior intercoxal process of the mesoventrite
is that part of the sclerite between the mesocoxae (Fig. 56,

58); although the process is three-dimensional, in the context
of the key, I am referring to the ventral surface. The fron-
toclypeal region is the anterior surface of the head capsule
between the antennal sockets.

RESULTS

Fifty-eight genera and 287 species are now recorded from
Guatemala, and one additional genus and 23 species are ex-
pected to be found in Guatemala, for a total of 59 genera and
310 species (Appendix). Three genera, Meristhus Candéze,
Balgus Fleutiaux and Deromecus Solier, are added to the key
to genera of Fuller (2012), and 22 species are recorded as
new country records. In North and South America, Meristhus
was previously known from northern Mexico and southern
United States (Blackwelder 1944). No species of Balgus are
recorded from Guatemala by Barbosa (2016), who records the
collective distribution of the species in this genus from Belize
to Brazil, Bolivia and Peru. Two species of Deromecus are
recorded from Guatemala by Fuller (2021); in Mesoamerica
(Mexico to Panama), the genus was previously known only
from southern Mexico.

The species placed in Mulsanteus in Fuller (2012) are trans-
ferred to Probothrium Candéze. The type species of Probo-
thrium is Probothrium pupillum Candéze, as designated by
Hyslop (1921). I have examined the type (NHML), and con-
sider P. subopacus (Champion), P. subsericus (Candéze), and
P, tropicalis (Champion) congeneric with P. pupillum; these
three species are New Combinations. Blackwelder (1944)
and Johnson et al. (2018) placed P. physorhinus (Candéze)
in Probothrium.

A couplet separating Psiloniscus Candéze and Megapenthes
Kiesenwetter, based on examination of the described species
of Psiloniscus in NHML, is included in the key; I was unable
to separate these genera in my previous key in Fuller (2012).

The most challenging group to identify to date are the sub-
tribe Dicrepidiina (Elaterinae, Ampedini). The literature is
inadequate to identify most species, and the genera are not
always separable. The key to genera below and the species
list for this group (Appendix) are traditional, and mostly fol-
low Schwarz (1906); another option for a key to genera is
Casari (2017).

The two most speciose and most frequently encountered
genera are Anoplischius Candéze and Dipropus Germar. In
literature prior to 1960, the species of Dipropus were placed
in Ischiodontus Candéze (e.g., Candéze 1891, Champion
1895, Schwarz 1906). The last treatment of the Mesoameri-
can fauna of these two genera is Champion (1895), who fol-
lowed the generic definitions of Candéze (1891) [metacoxal
plate toothed along posterior margin in Dipropus, not toothed
in Anoplischius]. Champion (1895), followed by Casari
(2017), proposed using the shape of the apex of the proster-
nal intercoxal process as an additional character to separate
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Plate 1. Figure 1: Meristhus cristatus, scutellar shield, dorsolateral. Fi;
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gure 2: Pherhimius fascicularis, scutellar shield, dorsolateral. Figure 3:

Agrypnus scarrosus, prothorax, ventral. Figure 4: Dilobitarsus inopinus, prothorax, ventral. Figure S: Agrypnella sp., prothorax, ventral. Figure
6: Rismethus scobinula, pronotum, dorsal. Figure 7: M. cristatus, pronotum, dorsal. Figure 8: 4. scarrosus, mesothorax, ventrolateral. Figure 9:
D. inopinus, mesothorax, ventrolateral. Figure 10: D. inopinus, mesotarsus. Figure 11: Lacon pollinaria, protarsus. Abbreviations: ag — anten-
nal groove; ¢ — coxa; ca — carina; sm — mesepimeron; ss — mesepisternum; sv — mesoventrite; tl — tarsal lobes; tv — metaventrite.

these two genera [notched in Anoplischius, not notched in
Dipropus]. The shape of the metacoxal plate varies among
species, and in at least two species in Guatemala, varies with-
in a species. In both Anoplischius sanguinipennis Champion
and Dipropus quadraticollis (Candéze), the shape of the pos-
terior margin of the metacoxal plate grades from smoothly
oblique laterad the trochanteral condyle to distinctly toothed
(i.e., projecting posteriorly) near the trochanteral condyle in
a single population. The shape of the apex of the prosternal
intercoxal process also varies within some species. In 4.
sanguinipennis and A. variabilis Champion, the apex of the
prosternal intercoxal process grades from notched to round-
ed in a single population. In most museum specimens, the
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apex of the prosternal intercoxal process is concealed within
the mesoventrital cavity, and specimens need to be flattened
to the same longitudinal plane to see the intercoxal process
clearly.

Schwarz (1906-1907) functionally (and perhaps inadvertent-
ly) changed the diagnostic character separating Anoplischius
and Dipropus. In his key, Anoplischius and Dipropus go to
different parts of the key at couplet 3, which describes the
configuration of the anteromesal angle of the hypomeron
[“prosternal sutures open” in Dipropus, i.e., anteromesal an-
gle of hypomeron raised, excavate, with long carina; “pros-
ternal sutures closed” in Anoplischius, i.e., anteromesal angle



of hypomeron not raised and excavate, or with a short cari-
na]. However, the species list of Schwarz (1906-1907) is tak-
en from the literature, and when I was attempting to identify
morphospecies using the Biologia material, I encountered
many species that appeared to be in the “wrong” genus. A
species list compiled using Schwarz’s key characters did not
conform to Schwarz’s published species list. In Schwarz’s key,
the following Mesoamerican species of Anoplischius will key
to Dipropus: A. atractodes Candéze, A. divisus Champion, A.
foveifrons Champion, A. mexicanus Champion, A. parvulus
Champion, 4. sanguinicollis, A. variabilis, A. glis Candéze,
A. teapensis Champion, A. melantoides Candéze, A. elegans

Champion, 4. lineatus Champion, and 4. pallidus Champion.
The following Mesoamerican species of Dipropus will key to
Anoplischius in Schwarz’s key: D. denticornis (Champion),
D. marginatus (Champion), and D. griseipilis (Champion).
Dipropus aterrimus (Champion) could key to either Anoplis-
chius or Atractosomus Lacordaire depending on the inter-
pretation of the slope of the posterior intercoxal process of
the mesoventrite. Anoplischius curticollis (Champion) could
key to either Atractosomus or Dipropus for the same reason
as D. aterrimus. Blackwelder (1944) places A4. curticollis in
Anoplischius without comment; the species was described in
Atractosomus, and 1 don’t know whether Blackwelder’s ac-

Plate 2. Figure 12: Pherhimius fascicularis, antenna. Figure 13: Chalcolepidius lacordairii, antenna. Figure 14: Alaus plebejus, mesoventrite,
ventral. Figure 15: Chalcolepidius rugatus, mesoventrite, ventral. Figure 16: Chalcolepis sp., elytral apex. Figure 17: 4. plebejus, elytral apex.
Figure 18: Hemirhipis sp., tarsal claw. Figure 19: Athous acuminatus, antenna. Figure 20: Hemirhipis sp., scutellar shield, anterodorsal. Figure
21: Atractosomus arcuatus, tarsus. Abbreviations: ¢ — coxa; s — suture; sv — mesoventrite; ts — tibial spur; tv — metaventrite.
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tion is a new combination or a lapsus. Anoplischius piliger
Champion is ambiguous for the length of the carina at the
anteromesal angle of the hypomeron, and I have at different
times interpreted it as either long or short. It is not safe to
assume that any of the non-Mesoamerican species listed by
Schwarz (1906) under Anoplischius or Dipropus, and subse-
quently by Schenkling (1925) and Blackwelder (1944), has
the characters which Schwarz (1906) used for these genera
in his key.

The type species of Anoplischius, as designated by Hyslop
(1921), is Anoplischius pallidipes Candéze. The probable
lectotype is a specimen originally from the Deyrolle collec-
tion in NHML. Champion (1895), by proposing Anoplischio-
psis Champion and Spilomorphus Champion, made the shape
of the prosternal intercoxal process a character of generic
significance in the Dicrepidiina, though I found it difficult
to extract this information from his descriptions without
examining types. In Anoplischiopsis and Spilomorphus, the
prosternal intercoxal process is dorsoventrally flattened and
rounded (more or less oval in cross-section), while in the re-
maining Mesoamerican genera it is more or less triangular
in cross-section, narrowing ventrally. Casari (2008, 2017)
does not discuss this character. The prosternal intercoxal pro-
cess of A. pallidipes more closely resembles that of Anoplis-
chiopsis and Spilomorphus. If this character is accepted as
diagnostic of genera, none of the described Mesoamerican
species of Anoplischius are congeneric with the type species.

Oistus Candéze needs revision. Champion (1894) misinter-
preted the sex of the types of O. cacicus Candéze and O.
sphenosomus Candéze; both are males rather than females
as he assumed. The male which Champion assigned to O.
cacicus is not conspecific with the type. Nine morphospecies
of Oistus were found in this study, but I have not confidently
assigned any to a described species.

Revised Key to Genera of Elateridae of Guate-

mala

1. Setae flattened, scale-like (Fig. 1).......ccccovveveviinieniieiennen. 2
Setae rounded, thin, tapering, hair-like (Fig. 2).............. 11

2(1). Hypomeron with well-developed groove for reception
of antennae (Fig. 3,4, 5)....cccooveiiiieiicieeeeeeeee e 3
Hypomeron without antennal grooves ............cccceeveveennene. 8

3(2). Antennal groove adjacent to prosternum, open along
pronotosternal suture between hypomeron and prosternum

Antennal groove open on surface of hypomeron only (Fig.
) e Agrypnella Champion

4(3). Scutellar shield longitudinally carinate (Fig. 1)........... 5
Scutellar shield not carinate (as in Fig. 2).............c.......... 6

5(4). Anterolateral angles of pronotum constricted (Fig. 6)..
............................................................... Rismethus Fleutiaux

Anterolateral angles of pronotum not constricted (Fig. 7).
................................................................. Meristhus Candéze
6(4). Mesepimeron not forming part of lateral margin of me-

socoxal cavity (Fig. 8).......c.cccoeevvnennn. Agrypnus Eschscholtz
Mesepimeron forming part of lateral margin of mesocoxal
CaVItY (. 9).ccvviiiiiiiecieeee e 7

7(6). Tarsomeres 2-4 with ventrodistal lobes (Fig. 10).........
............................................................. Dilobitarsus Latreille

Tarsomeres without ventral lobes (Fig. 11).......................
..................................................................... Lacon Castelnau

8(2). Antennae pectinate (as in Fig. 12)....... Lacais Fleutiaux
Antennae serrate (Fig. 13).......cccccevviiviiieniienieiieeieeieee 9

9(8). Transverse meso-metaventrital suture visible between
mesocoxae, variously grooved (Fig. 14).............cccceveuvennen. 10

Transverse meso-metaventrital suture not visible between
mesocoxae, or very shallowly grooved (Fig. 15)....................
.................................................... Chalcolepidius Eschscholtz

10(9). Apex of elytron with spine at sutural margin (Fig. 16)
.............................................................. Chalcolepis Candéze
Apex of elytron subtruncate (Fig. 17)... Alaus Eschscholtz

11(1). Tarsal claws with one or more setae at the base (Fig.

18) e 12
Tarsal claws without basal setae............ccccovveevereenennen. 22
12(11). Antennae pectinate (Fig. 12).........ccecvevvevrvevennnnnen. 13
Antennae serrate (Fig. 13) or filiform (Fig. 19)............. 15

13(12). Scutellar shield horizontal posteriorly (Fig. 20).........
............................................................... Hemirhipus Latreille
Scutellar shield evenly sloping (Fig. 2)........cccccvevveuennen. 14

14(13). Tibial spurs present (as in Fig. 21)........ccccceevenrnnenne.
.............................................................. Saltamartinus Casari
Tibial spurs absent.............cccevenens Pherhimius Fleutiaux

15(12). Luminous organs present posterolaterally on protho-
rax (Fig. 22, 23), and on abdomen..........c.cccccecerenireniennnn. 16

Luminous organs absent...........cceeverveeeenreeeenreeeesneennns 18

16(15). Antennae reaching or surpassing posterior margin of

pronotum (Fig. 23).......cooviviiiiiiiieeeeee e 17
Antennae not reaching hind margin of pronotum (Fig. 22)
................................................................. Pyrophorus Bilberg

17(16). Length of antennomeres 2+3 combined shorter than

antennomere 4 (Fig. 25).......ccccoevvvvveniieennenne Lygelater Costa
Length of antennomeres 2+3 combined subequal to anten-
nomere 4 (Fig. 24).......ccccovvvvevieniiiiiennenne, Deilelater Costa

18(15). Antescutellar notch of pronotum bordered by promi-
nent rounded protuberance (Fig. 26)......... Pyrischius Hyslop
Antescutellar notch not bordered by prominent protuber-
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ca — carina; g — prosternal groove; p — protuberance.

ance, protuberance if present small and well separated from
anterior margin of NOtCh.........ccooviriinieiiiieie e, 19

19(18). Tarsomeres 2-4 bearing large ventrodistal lobes (Fig.
27T ) e Platycrepidius Candéze
Tarsomere 4 only bearing ventrodistal lobe (Fig. 28).... 20

20(19). Pronotum with punctures coarse, deep; interspaces
finely punctured throughout (Fig. 29)... Heteroderes Latreille

Pronotum with punctures various; interspaces without fine
punctures throughout............ccoooeiiniiiniieee, 21

Plate 3. Figure 22: Pyrophorus strabus, pronotum, dorsal. Figure 23: Deilelater radians, pronotum, dor-
sal. Figure 24: D. radians, antennomeres 1-4. Figure 25: Lygelater succinum, antennomeres 1-4. Figure
26: Pyrischius haagi, pronotum, lateral. Figure 27: Platycrepidius grandini, metatarsus, ventral. Figure
28: Monocrepidius pilatei, mesotarsus, lateral. Figure 29: Heteroderes amplicollis, pronotum, dorsolater-
al. Figure 30: Aeolus pulchellus, profemur, anteromesal. Figure 31: Drapetes aterrimus, prothorax, ven-
tral. Figure 32: Balgus humilis, abdominal ventrite 5, ventrolateral. Abbreviations: ag — antennal groove;

21(20). Femur of front leg with tibial groove bordered ante-
riorly by carina (Fig. 30)........cccccccoce.... Aeolus Eschscholtz

Femur of front leg without carina anterad tibial groove ...
.................................................... Monocrepidius Eschscholtz

22(11). Hypomeron with deep transverse pockets for recep-
tion of antennae (Fig. 31).......cccoevivieiinieiiiee e
Hypomeron without pockets

23(22). Abdominal ventrite 5 with posterior longitudinal ca-
1Na (Fige 32) e 24
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Abdominal ventrite 5 without posterior longitudinal ca-
TINA. ettt ettt ettt 25

24(23). Pronotum with variously prominent rounded tuber-

cles (Fig. 33)..oiiiieeeeeeceecece e Balgus Fleutiaux
Pronotum with cuticle smoothly convex (Fig. 34)...........
............................................... Pterotarsus Guérin-Méneville

25(23). Prosternal intercoxal process with grooves on ventral

surface (Fig. 31)....cccoovviriiiniiieeec Drapetes Dejean
Prosternal intercoxal process without grooves on ventral
surface (Fig. 35).....cccveneneneeececee Lissomus Dalman

26(22). Prosternal intercoxal process short, robust in lateral
aspect (FIg. 36, 37)...cc.coviiiiiinieiieieeeeee e 27
Prosternal intercoxal process elongate (Fig. 38)............ 32

27(26). Prosternum short, broader than long (Fig. 39)...........
.............................................................. Scaptolenus LeConte

Prosternum subquadrate to longer than broad (as in Fig.
B0 28

28(27). Protibia widened distally (Fig. 41)........cccccecvrvrenene.
.................................................................. Blaiseus Fleutiaux
Protibia with margins subparallel throughout................ 29

29(28). Tarsomere 4 with ventrodistal lobe or lamina (Fig.
A2).coeee bbb 31

30(29). Tarsal claws pectinate (Fig. 44); lateral pronotal ca-
rina ventral (Fig. 37).....cccccocevnninnne. Aptopus Eschscholtz
Tarsal claws toothed or flanged (Fig. 45); lateral pronotal

Plate 4. Figure 33: Balgus humilis, prothorax, lateral. Figure 34: Pterotarsus histrio, prothorax, lateral. Fig. 35: Lissomus bicolor, prothorax, ven-
tral. Figure 36: Scaptolenus femoralis, prothorax, ventrolateral. Figure 37: Aptopus sp., prothorax, lateral. Figure 38: Probothrium sp., prosternal
intercoxal process, lateral. Figure 39: S. femoralis, prosternum, ventral. Figure 40: Athous acuminatus, prothorax, ventral. Figure 41: Blaiseus
sp., protibia. Figure 42: Esthesopus quadrimaculatus, metatarsus. Figure 43: Horistonotus brunneus, metatarsus. Abbreviations: pp — prosternal
intercoxal process; ca — carina; ¢ — coxa; ps — prosternum.
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carina lateral (Fig. 46)............c.cccc...... Horistonotus Candéze

31(29). Elytra with 9" interval carinate from humerus to apex
(Fige A7) Triplonychoides Schwarz
Elytra without carinate intervals... Esthesopus Eschscholtz

32(26). Gena prolonged anterad ventral mandibular condyle
(FAZ. 48)...eeeeeeeeeeteeteee ettt enens 33

(FAZ. 49ttt enens 38
33(32). Tarsomere 4 with ventrodistal lobe (as in Fig. 42).....
................................................................ Glyphonyx Candéze

Tarsomeres without ventral lobes (as in Fig. 43)........... 34

34(33). Lateral carina of pronotum and mesal margin of hy-
pomeron meeting anteriorly (Fig. 50)...........ccccoveevininennene 35

Lateral carina of pronotum separate from mesal margin
of hypomeron anteriorly (Fig. 51).......ccccccoeieiiininincnnne 36

35(34). Frontoclypeal carina incomplete (Fig. 52)................
.............................................................. Agriotes Eschscholtz

Frontoclypeal carina complete between eyes (Fig. 53)....
................................................................... Deromecus Solier

36(34). Prosternal intercoxal process abruptly declivous be-
tween procoxae and ventral tooth in lateral aspect (Fig. 54)...
............................................................. Diplostethus Schwarz

Prosternal intercoxal process horizontal or gradually de-
clivous between procoxae and ventral tooth in lateral aspect
(FI. 38) .ottt 37

37(36). Mesoventrital posterior intercoxal process abruptly
declivous anterad anterior margin of mesocoxae in lateral

Plate 5. Figure 44: Aptopus sp., tarsal claw. Figure 45: H. brunneus, tarsal claw. Figure 46: Horistonotus mixtus, prothorax, lateral. Figure 47:
Triplonychoides trivittatus, elytron, lateral. Figure 48: Diplostethus setosus, head, lateral. Figure 49: Melanotus rodriguezi, head, lateral. Figure:
50: Agriotes bicolor, hypomeron, ventral. Figure 51: Psiloniscus sticticus, hypomeron, ventral; anterior to the right. Figure 52: A. bicolor, head,
frontal. Figure 53: Deromecus georginas, head, frontal. Figure 54: D. setosus, prosternal intercoxal process, lateral. Abbreviations: ca — carina;
fc — frontoclypeal carina; g — gena; vc — ventral mandibular condyle.

49



Plate 6. Figure 55: Orthostethus infuscatus, mesoventrite, lateral. Figure 56: Probothrium sp., mesoventrite, ventrolateral. Figure 57: Oistus sp.,

pronotum, dorsal. Figure 58: Semiotus ligneus, mesoventrite, ventral. Figure 59: Paradonus sp., prothorax, ventrolateral. Figure 60: Anoplischi-
us sp., hypomeron, ventral. Figure 61: Zorochros cucullatus, habitus. Figure 62: Paradonus sp., habitus. Figure 63: Neoarhaphes americanus,
prothorax, ventrolateral. Figure 64: Athous acuminatus, hypomeron, ventral; anterior to the right. Figure 65: Cylindroderus sp., prothorax, ventral.
Abbreviations: ¢ — coxa; ca — carina; pp — prosternal intercoxal process; sv — mesoventrite; tv — metaventrite.

aspect (Fig. 55)......cccovvvvincncncnne. Orthostethus Lacordaire

Mesoventrital posterior intercoxal process gradually de-
clivous from posterior margin of mesoventrite (Fig. 56)........
............................................................. Probothrium Candéze

38(32). Posterior margin of pronotum and anterior margin of

elytra crenulate (Fig. 57).....ccccevevveienrenenne. Oistus Candéze
Posterior margin of pronotum and anterior margin of elytra
NOt CIENUIALE. .....eoveiiiriiriieiirererteteteeceteeeeee e 39

50

39(38). Meso-metaventrital suture not visible or grooved

(Fig.58)..eeeeeeeeeeeeeeeeee Semiotus Eschscholtz
Meso-metaventrital suture visible, variously transversely
grooved (as in Fig. 14).......cccoovinininininiiicncncene, 40
40(39). Pronotosternal sutures curved laterally (Fig. 59), or
not visible (Fig. 63).......ccccceierieiieeeeeeeeeee e 41
Pronotosternal sutures straight (Fig. 40) or curved mesally
(FI. 60).....eeeeeeieiiieirieieee et 43
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Plate 7. Figure 66: Tomicephalus sp., mesoventrite, lateral. Figure 67: Psiloniscus sticticus, antennomeres 2-8. Figure 68: Hypodesis chrysom-

alla, tarsus. Figure 69: Allotriopsis nasalis, head, anterior. Figure 70: Physorhinus distigma, tarsus. Figure 71: Anchastomorphus sp., prothorax,
ventral. Figure 72: Anchastus uniplagipennis, prothorax, ventral. Figure 73: Physorhinus distigma, hypomeron, ventral. Figure 74: Dicrepidius
ramicornis, head, anterior. Figure 75: A. arcuatus, mesoventrite, lateral. Figure 76: Dipropus rufus, prothorax, ventral. Figure 77: D. ramicornis,
male antenna. Figure 78: Crepidius emarginatus, female antenna. Abbreviations: ag — antennal groove; ca — carina; mb — mesal border of hypomer-

on; pp — prosternal intercoxal process; sv — mesoventrite.

Elytra punctate, but without striae (Fig. 62)..................
42(41). Pronotosternal sutures visible (Fig. 59)
.................................................................. Paradonus Stibick

Pronotosternal sutures not visible (Fig. 63)............c..........
................................................................. Neoarhaphes Costa

43(40). Posterolateral angle of hypomeron not projecting
(FAG. 64).....ieiiieieie e 44

44(43). Anterior prosternal lobe well developed (Fig. 40).....
................................................................. Athous Eschscholtz

Anterior prosternal lobe absent (Fig. 65)............cccccceuene.
........................................................... Cylindroderus Latreille

45(43). Tarsomeres without ventrodistal lobes (as in Fig. 43)
............................................................................................ 46

One or more tarsomeres with ventrodistal lobes (Fig. 21).
............................................................................................ 49



47(46). Mesoventrital posterior intercoxal process abruptly
declivous from posterior margin of mesoventrite (Fig. 66).....
............................................................ Tomicephalus Latreille

Mesoventrital posterior intercoxal process gradually de-
clivous from posterior margin (as in Fig. 56)...................... 48

48(47) Antennomeres carinate laterally (Fig. 67)...................
............................................................... Psiloniscus Candéze

Antennomeres not carinate laterally (as in Fig. 19)...........
..................................................... Megapenthes Kiesenwetter

49(45). Tarsomere 4 with ventrodistal lobe (Fig. 68).......... 50
Tarsomere 4 not lobed (Fig. 21)........cccccevevvvieveeienieennnn, 51

50(49). Frontoclypeal region with a pair of diagonal, dorsally
convergent carinae (Fig. 69)............... Allotriopsis Champion

Frontoclypeal region without carinae dorsad labrum (as
N FIZ. 52) e, Hypodesis Latreille

............................................................................................ 52

At least tarsomeres 2 and 3 with ventrodistal lobes (Fig.
20 )b st 54
52(51). Hypomeron and prosternum excavate along prono-
tosternal sutures (Fig. 71)........ Anchastomorphus Champion

Hypomeron shallowly excavate anteriorly along prono-
tosternal sutures (Fig. 72).......ccccvvviieviienciienieeieenie e 53

53(52). Smooth mesal border of hypomeron narrow posterad

anterior excavation (Fig. 72)................... Anchastus LeConte
Smooth mesal border of hypomeron broad posterad ante-
rior excavation (Fig. 73)................. Physorhinus Eschscholtz

54(51). Pronotosternal sutures straight (as in Fig. 40)..........
........................................................ Acanthathous Champion
Pronotosternal sutures variously curved (Fig. 60)......... 55

55(54). Frontoclypeal region with a pair of oblique, dorsally
convergent carinae (Fig. 74)............ Dicrepidius Eschscholtz
Frontoclypeal region without carinae.............c.cccueen.... 56

56(55). Mesoventrital posterior intercoxal process subhori-
zontal, abruptly declivous anterad mesocoxae (Fig. 75).......
........................................................ Atractosomus Lacordaire

Mesoventrital posterior intercoxal process gradually slop-
ing from posterior margin of mesoventrite (as in Fig. 56)... 57

57(56). Anteromesal angle of hypomeron concave with rela-
tively long projecting carina (Fig. 76)........ Dipropus Germar

Anteromesal angle of hypomeron slightly concave, ei-
ther without projecting carina, or projecting carina relatively
Short (Fig. 60)........c.cceeiiieiieiieieie et 58

52

58(57). Male antenna pectinate (as in Fig. 77), female anten-
na serrate (Fig. 78).......cccocvvvvvvvcvenninennn. Crepidius Candéze

Antenna more or less filiform in both sexes (as in Fig. 19)
............................................................. Anoplischius Candéze

Species newly recorded from Guatemala
Drapetes aterrimus Horn (Fig. 79)

GUATE. SUCHITEPEQUEZ: 11 km N. Patulul, 700-1100m;
beating; 10-13.vi.2012; E. Fuller// 14°31-32'N 91°08.91'W;
12-6C [1]

The specimen was compared with the lectotype and paralec-
totype from Nicaragua (NHML).

Drapetes nigriceps Bonvouloir (Fig. 80)

GUAT. SUCHITEPEQUEZ: 11 km N. Patulul, 900-1100m;
sweeping; 21.v.2017; E. Fuller// 14°31-32'N 91°08.91'W;
17-7B [1]

The specimen is consistent with a Biologia specimen from
“Cerro de Plumas”, Mexico [Cerro de Palmas, Veracruz (Se-
lander & Vaurie 1962:25)] (NHML).

Balgus humilis Bonvouloir (Fig. 81)

GUATEMALA Izabal, Morales, Finca Firmeza, Sierra de
Caral; 600m; 11 ABRIL 2008; Col. Monz6on y Camposeco
[1, UVGC]

GUAT. PETEN: 5 km s. Santa Elena, 200-330m; It./It. trap;
16°52.350'N 89°48.899'W; 3-6.vi.2015; E. Fuller, W. Tyson
15-4 1]

One male and one female. Specimens were identified using
Barbosa (2016), who recorded the species from Brazil,
French Guiana, Nicaragua, and Trinidad and Tobago.

Pyrophorus strabus Germar (Fig. 82)

GUAT. PETEN: 5 km s. Santa Elena, 200-300m; flying at
night; 16°52.350'N 89°48.899'W; 5-6.vi.2015; E. Fuller,
15-8 [1]

One male. This species was expected to be found in Guate-
mala. The specimen was identified using Costa (1969, 1976),
who recorded it from Mexico, British Honduras [Belize] and
Honduras.

Monocrepidius depressipennis Candéze (Fig. 83)

GUATE. SUCHITEPEQUEZ: 11 km N. Patulul, 700-1100m;
beating; 10-13.vi.2012; E. Fuller// 14°31-32'N 91°08.91'W;
12-1D, 12-4C, 12-6C/D [5; 1, UVGC]

Six males. The species was described from “Mexico”.
Specimens were compared with the type (NHML). This spe-
cies has the cuticle double punctured throughout the body
and will key to Heteroderes Latreille. Johnson (2002a, as
Conoderus) stated that Monocrepidius and Heteroderes can-
not always be reliably distinguished, and I am leaving this
species in Monocrepidius until the genera can be adequately
resolved.

Heteroderes amplicollis (Gyllenhal) (Fig. 84)
GUAT. EL PROGRESSO: 10 km n. El Rancho Ject., Hacien-



da La Vega; light; 10-11.vi. 2015; E. Fuller //14°54.864'N
90°06.006'W; 310m 15-13 [1]

One male. The specimen is consistent with North American
and West Indian (St. Kitts) specimens of this species. The
species is widely distributed from the southern United
States and West Indies, through Central and South America
(Arias-Bohart & Elgueta 2012).

Platycrepidius grandini (Candéze) (Fig. 85)

GUAT. PETEN: 5 km s. Santa Elena, 200-330m; It./It. trap;
16°52.350'N 89°48.899'W; 3-6.vi.2015; W. Tyson 15-4 [1]
One male. This species was expected to be found in Guate-
mala; Johnson (2000) records it from Mexico to Panama. The
specimen was identified using Champion (1894).

Pherhimius fascicularis (Fabricius) (Fig. 86)

GUAT. PETEN: 5 km s. Santa Elena, 20Im; light;
16°52.350'N 89°48.899'W; 19-25.vi.2012; E. Fuller 12-14
[

GUATEMALA Peten Dept. Biotopo Cerro Cahui E of El Re-
mate 191m N16.99765° W89.70386° 28 June 2014; BL/MV
light traps R.S. Zack [1, WSUC]

Two males. This species was expected to be found in Guate-
mala. It is widely distributed from east-central United States
to northern Argentina.

Lacon mixtus (Candéze) (Fig. 87)

GUATEMALA, Huchuetenango Nenton, Gracias a Dios,
El Quetzal, 1600m 20-vi-2006 J. Monzén y F. Camposeco
COLECCION J. MONZON [1, UVGC]

GUAT. BAJA VERAPAZ: 3 km S. Purulhd, 1658m; light:
montane forest; 27-30 vi.2012; E. Fuller// 15°12.985'N
90°13.142'W; 12-19 [1]

GUAT. BAJA VERAPAZ: 3 km S. Purulha, 1676m; It./1t.
trap; 12-14.vi.2013; E. Fuller// 15°12.96'N 90°13.15'W; 13-
12 [1]

GUAT. BAJA VERAPAZ: 3 km S. Purulha, 1677m; It./It.
trap: montane forest; 31.v.-2.vi.2015; E. Fuller, W. Tyson//
15°12.951'N 90°13.145'W; 15-1 [1]

GUAT. BAJA VERAPAZ: 3 km S. Purulha, 1650-1800m,;
beating: montane forest; 31.v.-2.vi.2015; E. Fuller/
15°12.951'N 90°13.145'W; 15-2 [1]

GUAT. BAJA VERAPAZ: 3 km S. Purulha, 1650-1800m; It./
It.trap: montane forest; 4-6.vi.2017; E. Fuller// 15°12.951'N
90°13.145'W; 17-18 [1]

The species was described from “Mexico”. My reference
specimen was compared with the type (ISNB). One female
was found on a standing dead tree at night. Blackwelder
(1944) records this species from Nicaragua, however Cham-
pion (1894) misinterpreted the characters of L. mixtus, and
Blackwelder’s record may require confirmation.

Lacon palliatus (Latreille) (Fig. 88)

GUATEMALA Izabal Morales, Sierra de Caral 16-18 Julio
1993 J. Monzon 450m//Coleccion Jose Monzon [1, UVGC]
GUATEMALA Izabal San Antonio 10 VIII 1996 J. Monzon
[1, UVGC]

GUATEMALA Izabal Cerro San Gil, Camino Los Torres 500
msnm 4.VIII 1999 Bosque tropical, Trampa luz de mercuri-
0+UV Col. G. Goemans [1, UVGC]

GUATEMALA Izabal Cerro San Gil, Camino Las Torres mi-
rador, Bosque Tropical 200m 03.IX 1999 Col. G. Goemans
[1, UVGC]

GUATEMALA Izabal Cerro San Gil, Carboneras estacion
Biol. Bosque Tropical 400m 08.IX 1999 Col. G. Goemans
[1, UVGC]

GUATEMALA Izabal Santo Tomas de Castilla, Pta. de Pal-
ma 10 msnm 4-XI-00 Monzon y Bailey [1, UVGC]
GUATEMALA Izabal Chocon Machacas 27-30/V/2002 luz
UV Col. E. Cano [1, UVGC]

GUATEMALA Petén Parque Nacional Rio Azul campamen-
to El Cedro UTM 238227 1958422 15-16 VII 2003 Col. E.
Cano Bosque alto latifoliando seco [1, UVGC]
GUATEMALA Petén Biotopo El Zotz, Centro de Visitantes
220m Lat 17° 14'46.7"N Long. 89°48'34.1"W Bosque gua-
mil Viejo 16-18 VII 2004 Col. E. Cano trampa de luz de mer-
curio [1, UVGC]

GUATEMALA, Izabal SSE Morales, Merendén, Fca Firme-
za 600m 10-v-2005 J. Monzon y G. Goemans COLECCION
JMONZON [3, UVGC]

GUATEMALA Izabal Morales, Finca Firmeza, Sierra de
Caral 600m 5-10 JUNIO 2008 F. Camposeco y J. Monzén
[1, UVGC]

GUATEMALA Peten Santa Elena, Ixpanpajul 250m 8 Ju-
nio 2008 16.872964 -89.81478 Col. J. Monzon y A. Bic [1,
UVGC]

GUATEMALA Petén Flores, Sitio Arqueologico El Mirador
12 VII 2011 Bosque Tropical Humedo Col. J.C. Schuster [1,
UVGC]

GUATE. PETEN: 5 km s. Santa Elena, 201m; It. trap;
16°52.350'N 89°48.899'W; 19-25.vi.2012; E. Fuller 12-15
2]

GUATEMALA Izabal Dept. Parque Regional Municipal
Montafna Chiclera N of CA9, NE of Valle Nuevo, 176m;
N15.50861° W88.86202° 18 Oct. 2012; R. S. Zack lights [1,
WSUC]

GUATEMALA Izabal Dept. Parque Regional Municipal
Montafna Chiclera N of CA9, NE of Valle Nuevo, 176m;
N15.50861° W88.86202° 1 Oct. 2013; R. S. Zack lights [1,
WSUC]

My reference specimen was compared with the lectotype
(NHML). This species is distributed from Mexico to Peru
(Blackwelder 1944) and was expected to be found in Gua-
temala.

Meristhus cristatus (Horn) (Fig. 89)

GUAT. Zacapa, La Palmilla, 6 km w. Teculutan, gallery for.
ca. 300m, u.v. light 91-30 4.V1.91// H.F. Howden GUATE-
MALA EXPED. 1991// G.E. Ball and D. Shpeley Collectors
[1]

GUAT. EL PROGRESSO: 10 km n. El Rancho Jct.,
14°54.864'N 90°06.006"W; 310m; light; 22.vi.2013; E. Full-
er 13-21 [3]
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84,

Plate 8. Habitus, dorsal. Figure 79: Drapetes aterrimus. Figure 80: Drapetes nigriceps. Figure 81: Balgus humilis. Figure 82: Pyrophorus
strabus. Figure 83: Monocrepidius depressipennis. Figure 84: Heteroderes amplicollis. Figure 85: Platycrepidius grandini. Figure 86: Pher-
himius fascicularis.

GUAT. EL PROGRESSO: 10 km n. El Rancho Jct., Ha-
cienda La Vega; light; 10-11.vi.2015; E. Fuller, W. Ty-
son//14°54.864'N 90°06.006'W; 310m 15-13 [5]

GUAT. EL PROGRESSO: 10 km n. ElI Rancho Jct.,
Hacienda La Vega; light; 27.v.2017; E. Fuller //14°54.864'N
90°06.006'W; 310m 17-14 [1]

Specimens are consistent with North American specimens.
The species has been recorded from northern Mexico and the
southern United States (Champion 1894, Blackwelder 1944).
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Athous acuminatus (Champion) (Figs. 90, 91)

GUAT. QUETZALTENANGO: 8 km e. Zunil, Fuentes
Georginas, 2700m; 17.v.2017; E. Fuller/ 14°45.023'N
91°28.834'W; beating: pine-cypress forest; 17-4A [3]

One male, two females. This species was described from
the states of Veracruz and Oaxaca, Mexico; specimens were
compared with types (NHML). This species was mentioned
from this locality by Fuller (2021).
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Plate 9. Habitus. Figure 87: Lacon mixtus, dorsal. Figure 88: Lacon palliatus, dorsal. Figure 89: Meristhus cristatus, dorsal. Figure 90,
91: Athous acuminatus, dorsal (Fig. 90: male, Fig. 91: female). Figure 92, 93: Agriotes bicolor (Fig. 92: dorsal, Fig. 93: lateral). Figure 94:
Anchastus quadrimaculatus, dorsal. Figure 95: Anchastus uniplagipennis, dorsal. Figure 96: Atractosomus arcuatus, dorsal.

Agriotes bicolor Candéze (Figs. 92, 93)

GUATE. PETEN: 5 km s. Santa Elena, 200-300m; beating;
16°52.350'N 89°48.899'W; 20-25.vi.2012; E. Fuller 12-18
(1]

One male. The species was described from “Mexico”. The
specimen was compared with a syntype (NHML).

Anchastus quadrimaculatus Candéze (Fig. 94)
GUATEMALA 1Izabal Dept., ca. 20 km SSE of Morales;
N15°22.895" W88°43.043"; 6 May 2008 bl/mv light traps;

R.S. Zack Collector [1]

GUAT. PETEN: 5 km s. Santa Elena, 201m; It. trap;
16°52.350'N 89°48.899'W; 19-25.vi.2012; E. Fuller 12-15
[1]

GUATEMALA Peten Dept. Parque Arqueologico El Ceibal
e of Sayaxche N16.51297° W90.06256° 29-30 June 2014
233m BL/MV lights R.S. Zack [1, WSUC]

GUAT. PETEN: 5 km s. Santa Elena, 200-330m; It./It. trap;
16°52.350'N 89°48.899'W; 3-6.vi.2015; E. Fuller, W. Tyson
15-4 1]
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GUATE. ZACAPA: Santa Cruz, San Lorenzo Rd., 732m;
1.vi.2022; E. Fuller, J. Monz6n//15°03.163'N 89° 40.318'W;
light; 22-6 [1]

Four males, one female. Specimens were identified using
Chassain (2010) and Casari (2015). The species has been re-
corded from Costa Rica, Brazil, Guyana, and Bolivia (Casari
2015).

Anchastus uniplagipennis Casari (Fig. 95)

GUAT. SUCHITEPEQUEZ: 11 km N. Patulul, 750-850m;
It./lt. trap; 18-23.v.2017; E. Fuller// 14°39'N 91°08.19'W;
17-5[1]

One female. Specimen was identified using Casari (2015).
The species was described from two specimens found in Bo-
livia. The Guatemala specimen differs from the photograph
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of the holotype in Casari (2015) by the width of the yellow
vitta at the apex of the elytra; in the Guatemala specimen, the
transverse vittae at the apex of the elytra are separated by one
interval at the suture and are slightly wider. With small sam-
ple sizes, I am treating this as individual variation.

Atractosomus arcuatus Candéze (Fig. 96)

GUATE. PETEN: 5 km s. Santa Elena, 200-300m; beating;
16°52.350'N 89°48.899'W; 20-25.vi.2012; E. Fuller 12-18
[1]

GUATEMALA. Huchuetenango Dept., ca 3km NW of
Yolhuitz Grande, 1477m 18-19 July 2012; N15°55.863'
W91°17.960" R.S. Zack collr. MV/BL light traps [I; 2,
WSUC]

GUATEMALA: Huchuetenango Dept., ca 2km NW of San

Plate 10. Habitus, dorsal. Figure 97: Dicrepidius ramicornis. Figure
98: Dipropus rufus. Figure 99: Esthesopus apicatus. Figure 100: Es-
thesopus quadripustulatus. Figure 101: Horistonotus brunneus. Fig-
ure 102: Horistonotus mixtus.



Ramon, 580m 20-21 July 2012; N15°53.081' W91°13.922'
R.S. Zack col. BL/MV light traps [1, WSUC]

GUAT. PETEN: 5 km s. Santa Elena, 200-330m; It./It. trap;
16°52.350'N 89°48.899'W; 3-6.vi.2015; E. Fuller, W. Tyson
15-4 [2]

GUAT. PETEN: 5 km s. Santa Elena, 200-330m; on dead tree
at night; 16°52.350'N 89°48.899'W; 3-6.vi.2015; E. Fuller
15-7 2]

GUAT. PETEN: 4 km s. Poptun; It./It. trap; 7-9.vi.2015; E.
Fuller, W. Tyson//16°18.235'N 89°25.363'W; 15-9 [1]

Five males, two females. A reference specimen was com-
pared with a type (NHML). The two females were found on
dead standing trees at night. This species was expected to be
found in Guatemala, and has been recorded from Mexico,
Nicaragua, and Panama (Champion 1895).

Dicrepidius ramicornis (Beauvois) (Fig. 97)

GUATE. PETEN: 5 km s. Santa Elena, 201m; light;
16°52.350'N 89°48.899'W; 19-25.vi.2012; E. Fuller 12-14
[1]

One male. The specimen is consistent with those identified
as this species in NHML. This species is widely distributed
from the southern United States to Argentina and was expect-
ed to be found in Guatemala.

Dipropus rufus (Candéze) (Fig. 98)

GUAT. PETEN: 5 km s. Santa Elena, 200m; It./It. trap;
16°52.350'N 89°48.899'W; 28.v.-2.vi.2017; E. Fuller, 17-15
[2]

One male, one female. The species was described from
“Mexico”. Specimens were compared with the type (NHML).

Esthesopus apicatus Candéze (Fig. 99)

GUAT. PETEN: 5 km s. Flores, 207m; light; 16°52.364'N
89°48.905'W; 21-25.x.2011; E. Fuller 11-24B [1]

GUATE. PETEN: 5 km s. Santa Elena, 201m; It. trap;
16°52.350'N 89°48.899'W; 19-25.vi.2012; E. Fuller 12-15
(1]

Two females. The species was described from “Mexico”.
Specimens were compared with the type (ISNB).

Esthesopus quadripustulatus Candéze (Fig. 100)

GUAT. PETEN: 5 km s. Santa Elena, 200-330m; It./It. trap;
16°52.350'N 89°48.899'W; 3-6.vi.2015; E. Fuller, W. Tyson
15-4 1]

One female. The species was described from “Venezuela”.
My reference specimen was compared with two specimens
in NHML. No two specimens were identical. One of the
NHML specimens is labelled “Columbia// type Cand. Cdze.
ex coll de Laferte”; Champion (1896) considered this a type.
The other NHML specimen is a Biologia specimen from
Chontales, Nicaragua. The “type” has the yellow patches on
the elytra sharply separated by a transverse black band, and
the basal transverse crease on the pronotum is only as long
as the antescutellar notch. On the Chontales specimen, the
transverse black band on the elytra is suffused with yellow,

the basal transverse crease on the pronotum is about half the
width of the pronotum, and the antescutellar notch is almost
absent. My reference specimen has extensive yellow suffu-
sion through the transverse black band on the elytra (Fig.
100), the transverse crease on the pronotum is the same length
as on the Chontales specimen, and the antescutellar notch is
intermediate between that of the “type” and the Chontales
specimen. With small sample sizes, I am treating this as indi-
vidual variation, and accepting my reference specimen as E.
quadripustulatus.

Horistonotus brunneus Candéze (Fig. 101)

GUAT. EL PROGRESSO: 10 km n. El Rancho Jct., Ha-
cienda La Vega; light; 10-11.vi. 2015; E. Fuller, W. Tyson
//14°54.864'N 90°06.006'W; 310m 15-13 [1]

GUAT. SUCHITEPEQUEZ: 11 km N. Patulul, 700-800m;
beating; 20-22.v.2017; E. Fuller// 14°32.21'N 91°08.91'W;
17-8 [2]

Three males. This species was described from “Mexico”.
Specimens were compared with the type (ISNB).

Horistonotus mixtus Champion (Fig. 102)

GUAT. EL PROGRESSO: 10 km n. El Rancho Jct., Pu-
ente Las Pericas; beating: river valley; 11.vi.2015; E. Fuller
//14°54.864'N 90°06.006'W; 310m 15-14 [8]

GUAT. SUCHITEPEQUEZ: 11 km N. Patulul, 1100m; It.
trap; 19-22.v.2017; E. Fuller// 14°32.21'N 91°08.91'W; 17-6
[1]

Nine specimens, males and females. The species was de-
scribed from the states of Veracruz and Oaxaca, Mexico. My
reference specimen was compared with types (NHML).
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Appendix. Annotated checklist of Elateridae of Guatemala.
Species diagnoses follow Horn (1890), Champion (1894-
1897) and Fuller (2012), unless specified. The classification
of the FElateridae at the subfamily, tribe and subtribe level is
unstable and disputed. The classification used here mostly
follows Johnson (2002b) and Kundrata et al. (2018). Hypod-
esis Latreille is placed in the subfamily Lissominae following
Johnson (2002b), but the genus is not included in the Lissom-
inae by Kundrata et al. (2019). Species of the genus Tomiceph-
alus Latreille lack a prolonged gena (couplet 32; Fig. 48) and
the genus is excluded from the Elaterini in this list. Kundrata
& Bocak (2011) group Tomicephalus with genera of the sub-
tribes Melanotina, Dicrepidiina, Megapenthina and Ampedi-
na (Ampedini), and [ am placing Tomicephalus in the Ampe-
dini, subtribe Cardiorhinina in this list. Species marked with
an asterisk are expected to be found in Guatemala based on
their distribution in neighbouring countries. Synonyms listed
in Fuller (2012) are not repeated here.

Thylacosterninae Fleutiaux, 1920
Pterotarsus Guérin-M¢éneville, 1831
Pterotarsus histrio (Guérin-Méneville, 1829)
Balgus Fleutiaux, 1920
Balgus humilis Bonvouloir, 1875

Lissominae Laporte, 1835
Lissomini Laporte, 1835
Drapetes Dejean, 1821

Drapetes aterrimus Horn, 1890

Drapetes balteatus Bonvouloir, 1859

Drapetes bipustulatus Bonvouloir, 1859

Drapetes brunneus Bonvouloir, 1859

Drapetes marginicollis Horn, 1890

Drapetes niger Bonvouloir, 1859

Drapetes nigriceps Bonvouloir, 1859

Drapetes plagiatus Boheman, 1858

Drapetes pusillus Horn, 1890

Drapetes quadrimaculatus Horn, 1890

Drapetes quadrisignatus Bonvouloir, 1859

Drapetes rubrimaculatus Cobos, 1966 (1967)

Drapetes ruficollis Bonvouloir, 1859

Drapetes sellatus Bonvouloir, 1859
Lissomus Dalman, 1824

Lissomus bicolor Chevrolat, 1835

Lissomus flavipennis Guérin-Méneville, 1844

Lissomus foveolatus Dalman, 1824

Lissomus impressifrons Bonvouloir, 1859

*Lissomus pilarius Horn, 1890

Lissomus punctulatus Dalman, 1824

Lissomus trapezoideus Horn, 1890

Lissomus ustulatus Bonvouloir, 1860

Johnson (2021) believes the distributions of L. foveo-

latus, L. punctulatus and L. ustulatus are restricted to South
America. This would make Horn’s (1890) concept of these
names undescribed species.

Hypodesini Candéze, 1891
Hypodesis Latreille, 1834
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Hypodesis chrysomalla Candeze, 1863
Hypodesis penicillata Candéze, 1863
Hypodesis punctata Candéze, 1863
Hypodesis viridipennis Champion, 1896
*Hypodesis vittata Candéze, 1863

Agrypninae Candéze, 1857
Pyrophorini Candéze, 1863
Deilelater Costa, 1975
Deilelater bellamyi (Van Zwaluwenberg, 1936)
*Deilelater mexicanus (Champion, 1896)
Deilelater radians (Champion, 1896)
*Deilelater stella (Candéze, 1863)
Lygelater Costa, 1975
Lygelater succinum Costa, 1980
Pyrophorus Bilberg, 1820
*Pyrophorus indistinctus Germar, 1841
Pyrophorus luscus Candéze, 1889
Pyrophorus mellifluus Costa, 1972
*Pyrophorus noctilucas (Linnaeus, 1758)
*Pyrophorus phosphorescens (Castelnau, 1840)
Pyrophorus strabus Germar, 1841
Pyrophorus veriloquus Costa, 1972

Euplinthini Costa, 1975
Cleidecostina Johnson, 2002
Pyrischius Hyslop, 1921

Pyrischius haagi (Champion, 1896)

Oophorini Gistel, 1848
Aeolus Eschscholtz, 1829
Aeolus atriceps Champion, 1895
*Aeolus circumscriptus (Germar, 1824)
Aeolus discoideus Champion, 1895
Aeolus fumatus Champion, 1895
Aeolus hexastigma Champion, 1895
*Aeolus mellillus (Say, 1839)
*Aeolus meridionalis (Champion, 1895)
*Aeolus nigrinus Candéze, 1859
Aeolus pictus Candeze, 1859
Aeolus pulchellus Candéze, 1859
Aeolus rodriquezi Candéze, 1889
Aeolus testudineus Champion, 1895
Aeolus trilineatus Candéze, 1859
Aeolus tropicalis Champion, 1895
Aeolus vermiculatus Champion, 1895
Aeolus vittatus Candéze, 1859
Monocrepidius Eschscholtz, 1829
=Conoderus Eschscholtz, 1829
Monocrepidius aversus LeConte, 1853
*Monocrepidius bellus (Say, 1823)
Monocrepidius bipustulatus Champion, 1895
Monocrepidius depressipennis Candéze, 1859
Monocrepidius exclamationis Candéze, 1859
Monocrepidius flavangulus Candeze, 1859
Monocrepidius inconstans Champion, 1895
Monocrepidius melliculus Candéze, 1859
Monocrepidius nocturnus Candéze, 1859



Monocrepidius pictus Candéze, 1859
Monocrepidius pilatei Candéze, 1859
*Monocrepidius posticus (Eschscholtz, 1822)
Monocrepidius probus Candéze, 1881
Monocrepidius rodriguezi Candéze, 1881
Monocrepidius rubricatus Candéze, 1859
Monocrepidius rugicollis Champion, 1895
=Monocrepidius restinctus Schwarz, 1902
Monocrepidius sexpustulatus Champion, 1895
Monocrepidius varians Steinheil, 1875
Kundrata et al. (2019) have invoked the first reviser rule
(Code of Zoological Nomenclature, Article 24.2) to give
Monocrepidius priority over Conoderus.
Heteroderes Latreille, 1834
Heteroderes amplicollis (Gyllenhal, 1817)
Heteroderes heterostixus Candéze, 1889

Platycrepidiini Costa & Casari-Chen, 1993
Platycrepidius Candéze, 1859
*Platycrepidius boucardi (Sallé, 1873)
Platycrepidius grandini (Candéze, 1865)

Hemirhipini Candéze, 1857
Hemirhipis Latreille, 1829
Hemirhipis bimaculatus Candéze, 1857
Hemirhipis guatemalensis Fleutiaux, 1940
Hemirhipis rojasi Candeze, 1857
Casari (1998) records one specimen of H. rojasi from
“Guatemala”.
Lacais Fleutiaux 1942
Lacais nietoi (Sallé, 1873)
Pherhimius Fleutiaux, 1942
Pherhimius fascicularis (Fabricius, 1787)
*Saltamartinus Casari, 1996
*Saltamartinus decorus (Candéze, 1857)
Chalcolepidius Eschscholtz, 1829
Chalcolepidius bomplandii Guerin, 1844
Chalcolepidius chalcantheus Candéze, 1857
Chalcolepidius desmarestii Chevrolat, 1835
Chalcolepidius gossipiatus Guérin-Méneville, 1844
Chalcolepidius inops Candéze, 1886
Chalcolepidius lacordairii Candéze, 1857
*Chalcolepidius lafargi Chevrolat, 1835
Chalcolepidius mocquerysii Candéze, 1857
Chalcolepidius oxydatus Candéze, 1857
Chalcolepidius rodriguezi Candéze, 1886
Chalcolepidius rugatus Candeze, 1857
Chalcolepidius silbermanni Chevrolat, 1835
Chalcolepis Candéze, 1857
Chalcolepis austerus Casari, 1999
Chalcolepis luczoti Candeze, 1857
Chalcolepis splendidus Casari, 1999
Alaus Eschscholtz, 1829
Alaus plebejus Candéze, 1874
Alaus thoracopunctatus Casari, 2003
Alaus veracruzanus Casari, 1996

Agrypnini Candéze, 1857
Agrypnus Eschscholtz, 1829
Agrypnus aristatus (Champion, 1894)
Agrypnus calamitosus (Candéze, 1874)
Agrypnus lezeleucii (Candeze, 1857)
Agrypnus scarrosus (Candéze, 1857)
Agrypnus suillus (Candéze, 1857)
Agrypnus tuspanensis (Candeze, 1857)
Dilobitarsus Latreille, 1834
Dilobitarsus eloini Candéze, 1874
Dilobitarsus inopinus Candéze, 1874
Lacon Castelnau, 1836
Lacon coecus (Candéze, 1874)
Lacon longicornis (Champion, 1894)
*Lacon mexicanus (Candéze, 1857)
Lacon mixtus (Candeze, 1878)
Lacon palliatus (Latreille, 1811)
Lacon pollinarius (Candéze, 1857)
Rismethus Fleutiaux, 1947
Rismethus scobinula (Candéze, 1857)
Rismethus squamiger (Champion, 1894)
Meristhus Candeéze, 1857
Meristhus cristatus Horn, 1871

Dendrometrinae Gistel, 1856
Oxynopterini Candeéze, 1857
Oistus Candeze, 1857

Oistus cacicus Candéze, 1857

Dendrometrini Gistel, 1856
Acanthathous Champion, 1896
Acanthathous aequinoctialis (Champion, 1896)
Acanthathous campanulatus (Champion, 1896)
Acanthathous pachyderoides Champion, 1896
Acanthathous photinoides (Champion, 1896)
Acanthathous rugipennis (Champion, 1896)
Athous Eschscholtz, 1829
Athous acuminatus (Champion, 1896)
Athous chicamensis Etzler, 2020
=Athous biformis (Champion, 1896)
Athous consobrinus (Champion, 1896)
Athous cruciatus (Champion, 1896)
Athous germanus (Champion, 1896)
Athous instabilis (Candéze, 1863)
Athous parvulus (Champion, 1896)
Etzler (2020) transferred most species in Champion’s (1896)
concept of Hemicrepidius Germar to Athous.

Semiotini Yakobson, 1913

Semiotus Eschscholtz, 1829
Semiotus badeni Steinheil, 1875
Semiotus cuspidatus (Chevrolat, 1833)
Semiotus insignis Candéze, 1857
Semiotus lafertei Candéze, 1857
Semiotus ligneus (Linnaeus, 1767)

Elaterinae Leach, 1815
Aplastini Stibick, 1979
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Cylindroderus Latreille, 1834
Cylindroderus cribricollis Champion, 1896

Cebrionini Latreille, 1812

Scaptolenus LeConte, 1853
Scaptolenus candezei Chevrolat, 1874
Scaptolenus femoralis (Chevrolat, 1835)
Scaptolenus gehini Chevrolat, 1874
Scaptolenus hirticollis Champion, 1896
Scaptolenus longicornis Champion, 1896

Elaterini Leach, 1815
Elaterina Leach, 1815
Diplostethus Schwarz, 1906
Diplostethus setosus (Germar, 1844)
Probothrium Candéze, 1863
Probothrium physorhinus (Candéze, 1863)
Probothrium subopacus (Champion, 1896)
Probothrium subsericus (Candéze, 1863)
Probothrium tropicalis (Champion, 1896)
Orthostethus Lacordaire, 1857
Orthostethus corvinus (Germar, 1844)
Orthostethus infuscatus (Germar, 1844)
Orthostethus piceus Candeze, 1863

Agriotina Champion, 1896

Agriotes Eschscholtz, 1829
Agriotes bicolor Candéze, 1863
Agriotes binotatus Champion, 1896
Agriotes castaneipennis Champion, 1896
Agriotes cruciatus Champion, 1896
Agriotes guatemalensis Champion, 1896
Agriotes hilaris Candéze, 1863
Agriotes incallidus Champion, 1896
Agriotes ligatus Candéze, 1878
Agriotes longipennis Candéze, 1863
Agriotes monticola Champion, 1896
Agriotes opacicollis Champion, 1896
Agriotes pectoralis Champion, 1896
Agriotes pexus Candéze, 1863
Agriotes pulcherrimus Candéze, 1863
Agriotes quadraticollis Champion, 1896
Agriotes quadrilineatus Champion, 1896
Agriotes quadrivittatus Candeze, 1863
Agriotes taeniatus Candéze, 1863
Agriotes vaccinus Candéze, 1863

Synaptina Gistel, 1856

Glyphonyx Candéze, 1863
Glyphonyx angulatus Champion, 1896
Glyphonyx brevicollis Champion, 1896

Glyphonyx championi Smith & Balsbaugh, 1984

Glyphonyx cruciellus (Erichson, 1842)
Glyphonyx cuneatus Champion, 1896
Glyphonyx ebeninus Champion, 1896
Glyphonyx fasciatus Champion, 1896
Glyphonyx flohri Champion, 1896
Glyphonyx laticollis Champion, 1896
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Glyphonyx mimeticus Horn, 1874
Glyphonyx nigritus Candéze, 1878
Glyphonyx praecox (Erichson, 1842)
Glyphonyx propinquus Champion, 1896
Glyphonyx quadraticollis Champion, 1896
Glyphonyx quadrinotatus Champion, 1896
Glyphonyx rugipennis Champion, 1896

Pomachiliina Candéze, 1859
Deromecus Solier, 1851
Deromecus georginas Fuller, 2021
Deromecus longitarsis Fuller, 2021

Ampedini Gistel, 1856
Cardiorhinina Candeéze, 1891
Tomicephalus Latreille, 1834
Tomicephalus abdominalis Candéze, 1889
Tomicephalus melanotus Champion, 1896
*Tomicephalus substriatus Candéze, 1863

Melanotina Candéze, 1859

Melanotus Eschscholtz, 1829
*Melanotus cribrosus (Champion, 1896)
Melanotus guatemalensis (Champion, 1896)
Melanotus laevis (Champion, 1896)
Melanotus rodriguezi Candéze, 1878
Melanotus rubicundus Candéze, 1889
Melanotus tropicalis (Champion, 1896)

Physorhinina Candeze, 1859

Anchastomorphus Champion, 1895
Anchastomorphus apicalis (Steinheil, 1877)
Anchastomorphus minutus Schwartz, 1902
Anchastomorphus phedrus (Candéze, 1859)

Anchastomorphus quadriguttatus Champion, 1895

Anchastomorphus suturalis (Candeéze, 1865)
Anchastus LeConte, 1853
Anchastus augusti (Candéze, 1863)
Anchastus flavomaculatus Champion, 1895
Anchastus flavovittatus Champion, 1895
Anchastus forticornis Champion, 1895
Anchastus lateritius Champion, 1895
Anchastus moratus (Candeze, 1889)
Anchastus quadrimaculatus Candeze, 1889
Anchastus uniplagipennis Casari, 2015
Physorhinus Eschscholtz, 1833
Physorhinus distigma Candeze, 1859
Physorhinus frontalis Candeze, 1859
Physorhinus longicornis Champion, 1895

Dicrepidiina Candéze, 1859
Allotriopsis Champion, 1896
Allotriopsis nasalis Champion, 1896
Anoplischius Candéze, 1859
Anoplischius atractodes Candeze, 1859
Anoplischius chalcopterus Champion, 1895
Anoplischius curticollis (Champion, 1895)
Anoplischius divisus Champion, 1895



Anoplischius dorsalis Schwarz, 1901
*Anoplischius foveifrons Champion, 1895
Anoplischius furvus Champion, 1895
Anoplischius lucidus Champion, 1895
Anoplischius mexicanus Champion, 1895
Anoplischius parvulus Champion, 1895
Anoplischius piliger Champion, 1895

Anoplischius sanguinicollis Champion, 1895

Anoplischius semiaeneus Champion, 1895
Anoplischius variabilis Champion, 1895
Atractosomus Lacordaire, 1857
Atractosomus arcuatus Candéze, 1859
Atractosomus mucronatus Champion, 1895
Atractosomus nigerrimus Schwarz, 1901
Crepidius Candéze, 1859
Crepidius emarginatus Candeze, 1859
Crepidius resplendens (Champion, 1895)
Dicrepidius Eschscholtz, 1829
Dicrepidius corvinus Candéze, 1859
Dicrepidius ramicornis (Beauvois, 1805)
Dipropus Germar, 1839
Dipropus alopex (Fabricius, 1801)
Dipropus anceps (Candéze, 1859)
Dipropus angustatus (Champion, 1895)
Dipropus atricornis (Champion, 1895)
Dipropus badius (Candéze, 1859)
Dipropus balteatus (Champion, 1895)
Dipropus brevis (Champion, 1895)
Dipropus carinicornis (Champion, 1895)
Dipropus chloropterus (Erichson, 1848)
Dipropus cyanopterus (Candéze, 1859)
Dipropus denticornis (Champion, 1895)
Dipropus erythroderus (Candéze, 1878)
Dipropus ichthydius (Candéze, 1859)
Dipropus marginatus (Champion, 1895)
Dipropus melas (Champion, 1895)
Dipropus posticus (Candéze, 1893)
Dipropus quadraticollis (Candéze, 1878)
Dipropus rufulus (Candéze, 1859)
Dipropus rufus (Candéze, 1859)
Dipropus tuspanus (Candéze, 1859)
*Dipropus yucatecus (Champion, 1895)

Megapenthina Guryeva, 1973

Megapenthes Kiesenwetter, 1863
Megapenthes asperatus Champion, 1895
Megapenthes badius Champion, 1895
Megapenthes bicostatus Champion, 1896

Megapenthes cinnamomeus Champion, 1895

Megapenthes cincticollis Champion, 1895
*Megapenthes furvus Champion, 1895
Megapenthes longitarsis Champion, 1895

Megapenthes melanotoides Champion, 1895

Psiloniscus Candeze, 1860
Psiloniscus apicalis (Chevrolat, 1835)
Psiloniscus brunneus Candéze, 1860
Psiloniscus sticticus Candéze, 1860

Cardiophorinae Candéze, 1860
Blaiseus Fleutiaux, 1931
Blaiseus guatemalensis Douglas, 2009
Aptopus Eschscholtz 1829
Aptopus collaris Champion, 1895
Aptopus guatemalis Aranda, 2008
Aptopus lateralis (Erichson, 1840)
Aptopus longipennis Champion, 1895
Aptopus pruinosus (Erichson, 1840)
Aptopus puca Aranda, 2003
Aptopus ricchana Aranda, 2001
Aptopus vicinus Champion, 1895
Esthesopus Eschscholtz, 1829
Esthesopus apicatus Candéze, 1881 (1882)
Esthesopus hepaticus (Erichson, 1840)
Esthesopus humilis Candeze, 1860
Esthesopus nitidulus Candéze, 1860
Esthesopus quadripustulatus Candéze, 1860
Esthesopus scapularis Champion, 1896
*Esthesopus troglodytes (Germar, 1840)
Horistonotus Candéze, 1860
Horistonotus apterus Champion, 1895
Horistonotus bicinctus Champion, 1895
Horistonotus brunneus Candéze, 1889
Horistonotus dilaticornis Champion, 1895
Horistonotus duplicatus Champion, 1895
Horistonotus exoletus (Erichson, 1840)
Horistonotus flavipes Champion, 1895
Horistonotus haemorrhoidalis Champion, 1895
Horistonotus mixtus Champion, 1895
Horistonotus nigricornis Champion, 1895
Horistonotus obliteratus Champion, 1895
Horistonotus pedestris Candéze, 1881
Horistonotus rufiventris Candeéze, 1881
Horistonotus spernendus (Erichson, 1840)
Horistonotus sulcifer Champion, 1895
Horistonotus zunilensis Champion, 1895
Wells (2000) restricts the distribution of H. exoletus
(Erichson) to South America. This would make Champion’s
(1895) concept of the name an undescribed species.
Triplonychoides Schwarz, 1906
Triplonychoides parvulus (Champion, 1895)

Negastriinae Nakane & Kishii, 1956
Agrypnella Champion, 1895
Agrypnella squamifera (Candéze, 1865)
Neoarhaphes Costa, 1966
Neoarhaphes americanus (Champion, 1895)
Paradonus Stibick, 1971
Paradonus mexicanus (Fleutiaux, 1895)
Paradonus quadriplagiatus (Champion, 1895)
Paradonus tetraspilotus (Champion, 1895)
Zorochros Thomson, 1859
Zorochros canescens (Champion, 1895)
Zorochros cucullatus (Horn, 1891)
Zorochros guatemalensis (Champion, 1895)
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RESUMEN

Nitidulidae es una familia diversa (aprox. 4,500 especies)
con un rango muy amplio de habitos de alimentacion y habita
en multitudes de habitats. Este capitulo se enfoca en espe-
cies antofilas (asociadas a flores) de Nitidulidae del bosque
estacionalmente seco de Guatemala; se presenta un listado
de especies de visitantes florales y se discute la ecologia de
habitantes de flores de cactus. Recolectamos 14 especies de
seis géneros de cuatro subfamilias de Nitidulidae en flores de
17 taxones de plantas (12 identificadas hasta especie, género
o familia y cinco no identificadas) en dos sitios del bosque
seco. Cinco especies de Nifops (subfamilia Carpophilinae) se
muestrearon en flores caidas y flores recién marchitadas del
cactus columnar Stenocereus pruinosus (Cactaceae). Nues-
tras observaciones sugieren que adultos de estas especies ovi-
positan dentro de las flores durante o antes del florecimiento,
con la alimentacion larval subsecuente de los tejidos florales,
probablemente sin dafiar el ovario debido a la abscision de
flores. El muestreo de flores recién marchitadas de la pitaya
Hylocereus guatemalensis (Cactaceae) también permitié ob-
tener cinco especies de Carpophilinae, y una de estas (Nitops
sp.) es la misma que una de las especies que habita el cactus
columnar. Un experimento preliminar de campo no mostrd
evidencia positiva de que pudiera sustentar que las especies
de Nitops son las polinizadoras de S. pruinosus. Este resulta-
do sugiere una menor contribucion de las especies de Nitops
a la polinizacion del cactus; se necesitan mas investigaciones
dirigidas para verificar estas observaciones iniciales de com-
portamientos.

ABSTRACT

Nitidulidae are a diverse family (ca. 4,500 species) with a
wide range of feeding habits and occur in a multitude of habi-
tats. This chapter focuses on anthophilous (flower-associated)
nitidulid species of Guatemalan seasonally dry forests; we
present a species list of flower visitors and discuss the ecolo-

gy of cactus flower inhabitants. Fourteen species in six gen-
era from four subfamilies of Nitidulidae were collected from
flowers of 17 plant taxa (12 identified to species, genus or
family and five unidentified) at two dry forest sites. Five spe-
cies of Nitops (subfamily Carpophilinae) were sampled from
fallen flowers and freshly withered flowers of a columnar
cactus Stenocereus pruinosus (Cactaceae). Our observations
suggest that adults of these species oviposit inside flowers
during or before the blooming period, with subsequent lar-
val feeding on floral tissues, probably without damaging the
floral ovaries due to flower abscission. Sampling of freshly
withered flowers of a pitaya Hylocereus guatemalensis (Cac-
taceae) also yielded five carpophiline species, one of which
(Nitops sp.) is the same as one of columnar cactus-inhabiting
species. A preliminary field experiment did not demonstrate
positive evidence to support that Nitops species are S. pruino-
sus pollinators. This result suggests a minor contribution of
Nitops species to cactus pollination; further directed research
is needed to verify these initial behavioral observations.

INTRODUCTION

Nitidulidae (sap beetles) are a diverse family with approxi-
mately 4,500 species worldwide. They are ecologically di-
verse, possessing one of the widest ranges of feeding habits
in Coleoptera (Jelinek et al. 2010, Powell & Bybee 2023). Al-
though this family is known to feed mostly on decomposing
material such as fungi and rotten fruits, there exist numerous
anthophilous or flower-associated species feeding on pollen,
nectar or foral tissues (Kirejtshuk 1997, Jelinek et al. 2010,
Powell et al. 2020). Many of the flower-visiting nitidulids
function as pollinators for various plants (e.g., Gottsberger
1999, Kono & Tobe 2007), and some species inhabit and
reproduce inside flowers (Murtfeldt 1903, Kirejtshuk et al.
2007). Thus, the anthophilous sap beetles are interesting or-
ganisms for ecological and entomological research, although
there still have been few publications on the ecology of flow-
er-associated nitidulids.
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The New World hosts a high nitidulid diversity with numer-
ous endemic genera; its fauna has been documented mainly
in North America (Habeck 2002, Majka & Cline 2006, Price
& Young 2006, Majka et al. 2008, Cline & Skelley 2013), and
is poorly known from the Neotropics. Given that Guatemala
harbors a rich entomofauna (Cano 2006, Cano & Schuster
2012), it stands to reason to expect a diverse nitidulid fauna
as well, although no intensive surveys of this family have
been conducted thus far. Much of the comprehensive cover-
age of Nitidulidae not only in Guatemala, but also for many
Central American countries, was last documented in the Bio-
logia Centrali-Americana (Sharp 1890).

Most coleopteran studies in Guatemala have primarily been
carried out in cloud forests and tropical rainforests (e.g.,
Avendaino-Mendoza et al. 2005, Schuster & Cano 2000),
whereas fewer surveys have been pursued in other forest
types. At a seasonally dry forest in central Guatemala, we
investigated cactus flower-inhabiting nitidulid species, sev-
eral of which were determined to be undescribed species
(Yoshimoto et al. 2018). All these facts highlight the impor-
tance and neccesity for additional entomological research in
the dry regions, including anthophilous and general sap bee-
tle surveys.

Herein, we present a list of anthophilous nitidulid species
(flower visitors and cactus flower inhabitants) collected in
two dry forest sites. Additionally, we discuss nitidulids as
potential cactus pollinators, based on the results of a field ex-
periment.

BACKGROUND
Feeding habits and habitats

Most nitidulid species are broadly categorized as fungivores,
feeding on various fungal lineages (basidiomycetes and as-
comycetes; Audisio et al. 2000, Jelinek et al. 2010, Cline et
al. 2014a). This feeding habit (i.e., fungivory or mycophagy)
is likely the ancestral state for Nitidulidae, according to re-
cent molecular studies (Cline et al. 2014b, Lee et al. 2020).
There are also many saprophagous species which consume
and/or inhabit decomposing plant materials such as rotten
sap and fruits, and leaf litter. For example, in eastern Cana-
da, Colopterus truncatus (Randall, 1838) and Glischrochilus
quadrisignatus (Say, 1835) were collected from white birch
oozing sap (Majka et al. 2008). In Japanese temperate decid-
uous forests, many adults and larvae of the genera Amphi-
crossus Erichson, Cryptarcha Shuckard, and Glischrochilus
Reitter are commonly observed on fermented tree sap (Ha-
yashi 1978, Yoshimoto et al. 2005). Other feeding behaviors
include necrophagy (e.g., Torres et al. 2018), seed predation
(Bronstein & Ziv 1997, Garcia-Robledo et al. 2005), fac-
ultative predation on other insects (Kovac et al. 2007), and
many others. Some species are economically important as
agricultural, forestry or apicultural pests; such as the straw-
berry sap beetle Stelidota geminata (Say, 1825) feeding on
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berries and many other commercial fruits (e.g., Loughner et
al. 2007), and the small hive beetle Aethina tumida Murray,
1867 and Brachypeplus basalis Erichson, 1842 which inhabit
honeybee hives (e.g., Hood 2004, Neumann et al. 2016, Sagi-
li et al. 2016). Some Carpophilus species can damage stored
products (Dobson 1954). Carpophilus hemipterus (L., 1758),
Urophorus humeralis (Fab., 1798), and Epuraea ocularis
Fairmaire, 1849 transmit a disease in sugarcane (Chang &
Jensen 1974). Many species including Colopterus niger (Say,
1823), C. semitectus (Say, 1825), and C. truncatus transmit
the oak wilt fungus (e.g., Juzwik et al. 2004, Hayslett et al.
2008).

Anthophilous nitidulids, which include flower (anthophagy)
or pollen-feeding (antherophagy) species, are a major feed-
ing group within herbivorous sap beetles. These habits are
known from the subfamilies Carpophilinae, Meligethinae,
Cillaeinae, Epuraeinae, and Nitidulinae (Jelinek et al. 2010,
Powell & Bybee 2023). There is also evidence of indepen-
dent multiple origins of anthophily within Carpophilinae
(Powell et al. 2020). Many flower-visiting nitidulids play an
important role as pollinators for plants of disparate lineag-
es such as palms (Arecaceae: Anderson et al. 1988, Nufiez
et al. 2005, Kirejtshuk & Couturier 2010), aroids (Araceae:
Garcia-Robledo et al. 2004, Prieto & Cascante-Marin 2017),
cycads (Cycadaceae: Kono & Tobe 2007, Proches & Johnson
2009), annonas (Annonaceae: Nadel & Pefia 1994, Momose
et al. 1998, Gottsberger 1999, Jiirgens et al. 2000, Saunders
2012, Higuchi et al. 2014), and magnolias (Magnoliaceae:
Dieringer et al. 1999, Gottsberger et al. 2012, Wang et al.
2014). Some examples of flower-feeding species include:
Epuraea ocularis on a parasitic plant Balanophora tobiraco-
la Makino (Suetsugu & Hisamatsu 2020), Carpophilus mela-
nopterus Erichson, 1843 on yucca flowers (Murtfeldt 1903),
and several species of Nitops Murray and Carpophilus Ste-
phens on Neotropical cactus flowers.

Cactus flower inhabitants

Yoshimoto et al. (2018) documented that Nitops concolor
(Sharp, 1889) (Fig. 1a), Nitops (Urocarpolus) sp.1, and Ni-
tops (Urocarpolus) sp.2 inhabit and reproduce in flowers
of the columnar cactus Stenocereus pruinosus (Otto) Buxb.
(Cactaceae; Fig. 2a) in a seasonally dry forest in central
Guatemala. Collecting and rearing of these Nitops species
indicate that the adults oviposit inside the flowers during or
prior to anthesis (Fig. 2b), with larvae feeding on floral tis-
sues (Fig. 1b), with subsequent pupation in the soil (Fig. 1¢).
These results also suggest that larval feeding does not cause
significant damage to the floral ovaries due to flower abscis-
sion after withering (Fig. 2¢, d, e); however, direct observa-
tion of oviposition behavior was not possible.

Similar types of feeding on columnar cactus flowers have
been reported for Nitops pilosocerei Kirejtshuk & Kuroch-
kin, 2007, N. aff. pilosocerei, and N. cerei Kirejtshuk & Ku-
rochkin, 2007 in Brazilian dry forests (Kirejtshuk et al. 2007,



Figure 1. Representative species of Nitidulidae collected from flowers at Los Cerritos in Salama, Baja Verapaz and at Heloderma Reserve at El
Arenal village in Cabaias, Zacapa from 2011 to 2021: (a) Nitops concolor (Sharp, 1889), (b) larva of Nitops sp. inside a withered flower, (c) pupa
of Nitops sp. on soil, (d) Carpophilus nepos Murray, 1864, (e) Camptodes championi Sharp, 1889, (f) Camptodes communis Erichson, 1843, (g)
Camptodes morio Erichson, 1843, (h) Conotelus femoralis Erichson, 1843, (i) Cryptarcha sanguinea Sharp, 1891. Photographs: G. S. Powell (a), J.
Yoshimoto (b, c, d, h, i) and S. Hisamatsu (e, f, g). The red bars shown beside the specimen photos (d-i) represent scale (1 mm).
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Figure 2. Columnal cactus (commonly referred to as tuno 6rgano in Guatemala) Stenocereus pruinosus (Cactaceae): (a) whole view, (b) flower in bloom, (c)
freshly withered flower on cactus, at Los Cerritos, Salama, Baja Verapaz, and (d) withered and (e) faded flowers (dissected) fallen on the ground at El Arenal
village, Cabafias, Zacapa.
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Figure 3. Pitaya Hylocereus guatemalensis (Cactaceae): (a) freshly bloomed flower, (b) flower in bloom, (c) withered flower, at Los Cerritos, Salama, Baja
Verapaz.
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Menezes & Sampaio 2021). Between N. pilosocerei and N.
cerei there was a difference in the period when adults en-
tered the cactus flowers. The former species penetrates buds
of Pilosocereus arrabidae (Lem.) Byles & G. D. Rowley by
perforating the foral tissue during pre-anthesis, whereas the
latter species enters flowers of Cereus fernambucensis Lem.
without perforation (Kirejtshuk et al. 2007). In a Mexican dry
forest, Carpophilus lugubris Murray, 1864 inhabits flowers
of the columnar cactus Pilosocereus leucocephalus (Poselg.)
Byles & G. D. Rowley. The adults feed on nectar and exhib-
it mating behaviors within the flowers, however larvae were
not observed inside the flower (Miranda-Jacome et al. 2021).
Connell (1956) reported that the larvae of Nitops floralis
(Erichson, 1843) also feed on flowers of a nopal (Opuntia) in
Mexico, although the bionomics have not been clarified due
to a lack of further studies.

MATERIALS AND METHODS
Study sites

The present study was conducted at Los Cerritos Municipal
Park (hereafter, Los Cerritos) and a small garden in the foot-
hills in Salama, Baja Verapaz (90°18’W, 15°05°N, 960—1160
m elevation), which is the same site as the previous study
(Yoshimoto et al. 2018). Another site was the Heloder-
ma Natural Reserve (hereafter, Heloderma Reserve) with
a woodland area and a small garden at El Arenal village in
Cabaiias, Zacapa (89°47°W, 14°53°N, 510-790 m elevation).
In both regions the rainy season typically persists from late
May to October, and the dry season from November to April
with monthly precipitation being less than 100 mm, which
is a principal climatic trait that defines the seasonally dry
tropical forests (4—6 months with <100 mm rainfall; Dirzo
et al. 2011). The vegetation of these areas is characterized by
an abundance of various aculeate plants, including numerous
cacti species (Cactaceae). The most dominant cactus species
is the columnar cactus Stenocereus pruinosus (Fig. 2), with
Pilosocereus leucocephalus and Pereskia lychnidiflora DC.
also being abundant at both sites; their Guatemalan common
names are tuno o6rgano, cabeza de viejo, and manzanote, re-
spectively.

Sampling

Field surveys were carried out from September—November
2011, March—September 2012, March 2015 at Los Cerritos,
and in April, May, and October 2019 and January 2021 at
Heloderma Reserve (for a total of 15 and four days at each
site, respectively). Flower-visiting adult nitidulids of cacti,
shrubs, and several cultivated plants were collected by hand
or with an insect net. Flowers of the columnar cactus S. pru-
inosus (tuno Organo; hereafter, 6rgano) which had recently
fallen on the ground (hereafter, fallen flowers; Fig. 2d, e),
and freshly withered flowers that were still on the cacti (here-

after, withered flowers; Fig. 2¢) were sampled at Los Cerri-
tos in March and April 2012 and March 2015 (the surveys
in 2012 are the same as those described in Yoshimoto et al.
2018), and at a woodland area adjacent to Heloderma Re-
serve in April 2019 when the host plant was in bloom (Fig.
2b). Additionally, three freshly withered flowers of the pitaya
Hylocereus guatemalensis (Eichlam) Britton & Rose (Cac-
taceae) were also sampled at Los Cerritos at the end of July
2019 (Fig. 3¢). Adult nitidulids inside the 6rgano and pitaya
flowers were collected, and larvae were reared to adults in
plastic containers with soil at room temperature. Almost all
collected individuals were identified to species or subgenus;
some were determined to be new species after genitalia dis-
section.

Most of the voucher specimens were deposited at the Colec-
cion de Artropodos de la Universidad del Valle de Guatemala
(Guatemala City), with representatives deposited at the Mon-
te L. Bean Life Science Museum at the Brigham Young Uni-
versity (Provo, UT), California State Collection of Arthro-
pods at the California Department of Food and Agriculture
(Sacramento, CA), Florida State Collection of Arthropods
(Gainesville, FL), and University of Human Environments
(Okazaki, Japan).

Field experiment

To obtain information on the possibility of Nifops species as
potential pollinators for the érgano, we implemented a pre-
liminary experiment in which flowers were netted for around
one month between April and May 2019 (in the initial anthe-
sis) at a small garden at El Arenal village. Three apical parts
which had buds and/or freshly bloomed flowers were covered
with a nylon net of 4-mm mesh (one of these parts already
had an immature fruit), and each net was tied up with string
(Fig. 4a, b). This mesh was used to exclude only large ani-
mals and to allow the entry of smaller ones including Nitops
(<2 mm of body size) to the netted parts. A control group was
not assigned in this experiment due to insufficient quantity of
buds and flowers at the garden. One week later, flowering and
fruiting conditions of the netted parts were observed without
taking off the nets. Then, one month after netting, all the nets
were removed to see if fructification occurred in the experi-
mental parts.

RESULTS

A total of 14 species (including seven new species) in six
genera currently classified in four subfamilies were recorded
from flowers of 17 plant taxa (12 identified to species, ge-
nus or family and five unidentified) comprising nine botani-
cal families at the two study sites (Table 1). Nine species of
the subfamily Carpophilinae were sampled only from cactus
flowers; the organo Stenocereus pruinosus (Fig. 2) and the
pitaya Hylocereus guatemalensis (Fig. 3) harbored six spe-
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cies each. All nitidulid larvae sampled from withered flowers
of the organo at Heloderma Reserve were reared to adults
and determined to be two species of Nitops, both of which
differ from the species collected from the 6rgano at Los Cer-
ritos (Table 1). From the pitaya flowers in bloom, six adult
individuals of Nitops concolor (Sharp, 1889) were collected,
whereas the sampling of its withered flowers yielded five spe-
cies in three genera of Carpophilinae, one of which, Nitops
(Nitops) sp.1, was also sampled from the 6rgano at Heloder-
ma Reserve (Table 1). Three Camptodes species were col-
lected from flowers of 12 plant taxa comprising eight families
(Table 1; Fig. 1e, f, g). Conotelus femoralis Erichson, 1843
was sampled from three plant taxa, and three individuals of
Cryptarcha sanguinea Sharp, 1891 from the timboque 7eco-
ma stans (L.) Juss. Ex Kunth (Table 1; Fig. 1h, i).

During the field experiment (Fig. 4a, b), fructification did not
occur in any of the three netted parts of the 6rgano, except
for the one that originated from immature fruit which had
previously developed prior to the experiment. In the first ob-
servation (1-week after netting), a few stingless bees (Hyme-
noptera: Apidae: Meliponini) were observed to visit a flower
inside a netted part. In the final observations (1-month after
netting), no sign of fructification was detected, with only a
faded and dried flower remaining on the cactus (Fig. 4c).

DISCUSSION
Genus-level feeding habits

Three species of Camptodes were collected from flowers
of eight plant families (Table 1; Fig. 1e, f, g), representing
generalist flower visitation behavior across the genus with
a demonstrated broad range of flower preference. None of
these species were sampled by banana-baited traps at Los
Cerritos in 2011-2012 (J. Yoshimoto, unpublished data), sug-
gesting that these species utilize nectar and/or pollen as their

main food resource in Guatemalan dry forests. Camptodes is
endemic to the New World and has a peculiar feeding habit
including antherophagy (pollen-feeding), despite that genera
related to Camptodes are fungivores (Leschen 1999, Cline
2003). Interestingly, larvae of this genus are known to feed
on rotting cacti (Leschen 1999), a prevailing habitat at our
study sites where cacti are highly abundant. Further examina-
tions of larval ecology in relation to cactus, as well as com-
parisons with other related species, are needed to obtain more
information on the habits and habitats of Camptodes. Addi-
tional research will focus on examining larval morphology
and performing dissections to confirm feeding specificity in
all these species.

Conotelus, a highly diverse genus in the Neotropics, also spe-
cializes on floral resources, presumably being a moderately
generalist flower visitor, as evidenced by C. femoralis (Fig.
1h) being collected from Allamanda (Apocynaceae) and jas-
mine (Oleaceae) flowers in Guatemala City (J. Yoshimoto,
unpublished data), and C. mexicanus Murray, 1864 observed
on flowers of six families in Hawaii (Nishida 1957). Many
species of this genus, however, appear to prefer Convolvula-
ceae, further supported by our data (C. femoralis on Ipomoea,
Table 1) and other records from flowers of this family in vari-
ous regions of the Americas (Lachance et al. 2001, Rosa et al.
2007, Fidalgo-Jiménez et al. 2008). Quantitative surveys of
floral visitations to multiple disparately related plant species
are necessary to corroborate the preferences of this genus.

Cryptarcha is also a diverse genus in the Neotropics where
most New World species are distributed (Cline & Skelley
2013). Species of this genus feed predominantly on fer-
mented sap and fruits (Yoshimoto et al. 2005, Jelinek et al.
2010). At Los Cerritos the banana-baited traps have yield-
ed C. sanguinea, C. brevidens Sharp, 1891, C. omositoides
Reitter, 1837, and Cryptarcha sp. (J. Yoshimoto, unpublished
data). In the present study, only three individuals of C. san-
guinea were collected from Tecoma stans (Table 1; Fig. 1i),

view of netted buds, (c) faded and dried flower on experimental plant one month after netting.
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Table 1. Nitidulid species collected from flowers at Los Cerritos in Salama, Baja Verapaz and at Heloderma Reserve at E1
Arenal village in Cabaiias, Zacapa from 2011 to 2021. Common names or abbreviations for sampled flowering plants are
given (see footnotes for scientific names). Nitidulid species collected from fallen or withered flowers are depicted in bold.

Subst;a:;Z Los Cerritos Heloderma Reserve
Carpophilinae Erichson, 1843
Caplothorax sp. 1 Cactus-sp, Pitaya -
Carpophilus (Myothorax) nepos Murray, Organo, Pitaya -
1864Y*
Nitops (Nitops) concolor (Sharp, 1889)Y Organo, Pitaya** -
Nitops (Nitops) sp. 1 Pitaya Organo
Nitops (Nitops) sp. 2 Pitaya -
Nitops (Nitops) sp. 3 Pitaya -
Nitops (Nitops) sp. 4 - Organo
Nitops (Urocarpolus) sp. 1Y Organo -
Nitops (Urocarpolus) sp. 2Y Organo -
Nitidulinae Latreille, 1802
Camptodes championi Sharp, 1889 Timboque, Legume Pifia de coche
Camptodes communis Erichson, 1843 Cactus-Ep, Pumpkin, Loroco, Rubi
Oth 1, Oth 2
Camptodes morio Erichson, 1843 Timboque, Copal, Oth 3, Oth 4 -
Cillaeinae Kirejtshuk & Audisio, 1986
Conotelus femoralis Erichson, 1843 Cactus-Ep Ipo, Oth 5
Cryptarchinae Thomson, 1859
Cryptarcha sanguinea Sharp, 1891 Timboque -

Cactus-sp: unidentified cactus species; Organo: Stenocereus pruinosus; Pitaya: Hylocereus guatemalensis; Cactus-Ep:
Epiphyllum sp. (all Cactaceae); Pumpkin: Cucurbita sp. (Cucurbitaceae); Loroco: Fernaldia pandurata (Apocynaceae);
Copal: Bursera bipinnata (Burseraceae); Timboque: Tecoma stans (Bignoniaceae); Legume: Fabaceae sp.; Rubi: Rubi-
aceae sp.; Pifia de coche: Hechtia guatemalensis (Bromeliaceae); Ipo: Ipomoea sp. (Convolvulaceae); Oth 1, 2, 3, 4, 5:

other unidentificed plants.
Y Presented in Yoshimoto et al. (2018).

* Identified at the subgenus level and shown as Carpophilus (Myothorax) sp. in Yoshimoto et al. (2018).
** Six adult individuals were sampled from flowers in bloom (larvae were not collected).

suggesting that this species may be an opportunistic flower
visitor, or it may potentially show more anthophily than the
other Cryptarcha species mentioned above. More surveys
are needed to determine differences in anthophily frequency
among the species of this genus.

Among the nine carpophiline species sampled from cactus
flowers, Nitops concolor (Fig. 1a) was also collected with
banana-bated trap at Los Cerritos (J. Yoshimoto, unpublished
data). This result, together with the fact that many species of
Nitops and Carpophilus have been collected from ferment-
ing fruits in Nearctic regions (A. R. Cline & G. S. Powell,
personal observations), suggests that adults of many carpo-
philine species feed on a wide variety of fermented materials.
This adult feeding behavior seems to contrast with larvae uti-
lizing and inhabiting the cactus flowers and may be indicative
of niche partitioning between adult and larval life stages.

The present study is the first inventory of flower-associated
sap beetles for Guatemalan dry forests, although our list is
incomplete due to limited sampling and insufficient botani-
cal information. Future studies will include: 1) more inten-

sive sampling of flower-visiting nitidulids in seasonally dry
forests, with more precise identifications of plant species,
specific floral morphological observations, and phenologi-
cal data; 2) sampling and observations of flower-visiting ni-
tidulids in other forest types; and 3) faunal comparisons of
flower visitors with other feeding guilds including specific
fungivorous behaviors. These additional endeavors will en-
hance our understanding of the nitidulid fauna in Guatemala
and add to the foundational knowledge of feeding habits and
habitats of this diverse and unique family.

Catus flower inhabitants

A total of five Nitops species were collected from the 6rgano
flowers at the two sites, and five carpophiline species in three
genera from the withered pitaya flowers (Table 1), suggest-
ing that these species utilize the cactus flowers as food, hab-
itats, and oviposition sites. This type of cactus flower-feed-
ing was also reported for Nifops species in the dry forests of
Brazil (Kirejtshuk et al. 2007, Menezes & Sampaio 2021)
and for Nitops and Carpophilus species in Mexico (Connell
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1956, Miranda-Jacome et al. 2021), which implies that this
ecological phenomenon could be ubiquitous in Neotropical
dry regions where cacti are present.

Previous surveys at Los Cerritos yielded three Nitops species
from fallen flowers and freshly withered flowers still attached
to the dorgano trunks (Yoshimoto et al. 2018). These results
suggest that adults lay eggs inside the flowers during bloom,
or possibly before anthesis, not after they fade and fall on
the ground. The developing larvae likely feed only on flo-
ral tissue, probably without damaging floral ovaries or fruits,
as these parts are dissociated due to flower abscission after
withering (Fig. 2d, e). Further detailed observations of ovi-
position and feeding behaviors are needed to obtain precise
information on the life cycle of these Nifops species and to
clarify ecological relationships between larvae, adults, con-
geners, and the cactus. Also, it is important to examine when
and how adults of each Nitops species enter flowers of the
organo at both study sites, considering the difference in the
flower state (pre-anthesis or during anthesis) when adults en-
tered cactus flowers in Brazil (Kirejtshuk et al. 2007).

The species inhabiting the 6rgano flowers are different be-
tween Los Cerritos and Heloderma Reserve, with no species
being shared between the sites (Table 1). Since only two
Nitops species were collected in a single year at Heloderma
Reserve, additional intensive sampling for multiple years at
this site is needed to examine geographical differences in the
organo-inhabiting nitidulid fauna. Species composition also
differed between the 6rgano and pitaya at Los Cerritos, with
only one species (Carpophilus nepos) being shared between
these cactus species (Table 1). This faunal difference may be
partly attributed to flowering periods; the 6rgano blooms at
the end of the dry season (March—April; Fig. 2a, b), whereas
the pitaya blooms in the middle of the rainy season (July—Au-
gust; Fig. 3a, b) at Los Cerritos (J. Yoshimoto, personal ob-
servations). The unidentified species of Nitops (subgenus Ni-
tops) sampled from both cactus species may be multivoltine
with generations emerging in dry and wet seasons and may
possess a wider range of feeding habit. Nitops concolor was
also sampled from o6rgano and pitaya, although it remains un-
clear if the species inhabits the pitaya flowers, as only adults
were collected from flowers in bloom (Table 1). Both study
sites contain diverse flora of cacti and nopals (e.g., Melocac-
tus, Pilosocereus, Nopalea, Opuntia), and it is imperative to
examine flower-inhabiting nitidulids on these plants to make
faunal comparisons among cactus species and between beetle
lineages.

The netting experiment suggested the possibility that the
organo does not bear fruit when large-sized pollinators are
excluded. Bats are the known pollinators for columnar cac-
ti, based on the data on floral visitations of the Mexican
long-tongued bat Choeronycteris mexicana Tschudi at Los
Cerritos (Cajas-Castillo et al. 2015) and other columnar
cactus-bat systems in Mexico (Valiente-Banuet et al. 1996,
Ibarra-Cerdefia et al. 2005). Accordingly, our experimental
results would corroborate the importance and efficiency of
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bats as pollinators for the 6rgano and did not show positive
evidence to support the contribution of Nifops to cactus polli-
nation at the study sites. However, these results do not nullify
the hypothesis that Nifops may be a potential pollinator for
the organo, due to the non-optimal experimental design (e.g.,
lack of a control group, impossibility of manipulating only
Nitops). This hypothesis should be verified by implementing
well-designed controlled experiments in which Nitops spe-
cies are excluded or introduced, as well as conducting be-
havioral observations of adult nitidulid individuals and the
analyses of pollen attached to the beetle body. These stud-
ies on anthophilous nitidulids would provide insight into the
ecology and evolution of insect-plant relationships.
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RESUMEN

Se presenta un listado preliminar de Anthribidae de Guatema-
la, basado en registros previos en la literatura y especimenes
disponibles en colecciones entomologicas. Un total de 87
especies son registradas para Guatemala, clasificadas en 30
géneros, 15 tribus y dos subfamilias. Una tribu (Anthribinae:
Corrhecerini), dos géneros (Nemotrichus Labram & Imhoff,
Acaromimus Jordan), y dos especies (Nemotrichus inermis
Jordan, Acaromimus sharpi Jordan) son nuevos registros para
el pais. Los departamentos con la mayor cantidad de espe-
cies conocidas son Quetzaltenango (30 spp.), Alta Verapaz
(23 spp.) y Baja Verapaz (21 spp.). Se incluyen los primeros
registros de Anthribidae para El Progreso, Zacapa y Santa
Rosa. Ilustraciones de especies representativas y una clave
para los géneros conocidos en Guatemala son incluidos.
Recursos adicionales en linea fueron generados en el Por-
tal de Biodiversidad de Guatemala, incluyendo un listado
de especies y una clave taxonomica (https:/biodiversidad.
gt/portal/checklists/checklist.php?clid=64). En general, el
conocimiento de los antribidos de Guatemala es atn escaso.
La mayoria de especies (62 spp.) no han sido registradas en
el pais luego de su descripcion, y la distribucion conocida de
45 especies permanece restringida a las localidades tipo. Es
necesario realizar nuevos muestreos a nivel nacional y revi-
siones taxonomicas para incrementar la informacion de este
grupo en el pais.

ABSTRACT

A preliminary checklist of Anthribidae of Guatemala is pro-
vided, based on previous literature records and specimens
available in entomological collections. A total of 87 species
are recorded for Guatemala, classified in 30 genera, 15 tribes,
and two subfamilies. One tribe (Anthribinae: Corrheceri-
ni), two genera (Nemotrichus Labram & Imhoff, Acaromi-
mus Jordan), and two species (Nemotrichus inermis Jordan,
Acaromimus sharpi Jordan) are new country records. The
departments with the highest number of known species are

Quetzaltenango (30 spp.), Alta Verapaz (23 spp.), and Baja
Verapaz (21 spp.). Anthribid records for El Progreso, Zacapa,
and Santa Rosa are included for the first time. Illustrations
of representative species and a key to the known genera in
Guatemala are included. Additional online resources were
generated in the Guatemala Biodiversity Portal, including an
interactive checklist and a taxonomic key (https://biodiver-
sidad.gt/portal/checklists/checklist.php?clid=64). In general,
knowledge of the anthribids of Guatemala remains scarce.
Most species (62 spp.) have not been recorded in the country
following their description, and the known distributions of 45
species remain restricted to the type localities. New surveys
at the national level and taxonomic revisions are needed to
increase the information about this group in the country.

INTRODUCTION

The family Anthribidae Billberg, 1820, an early diverging
group of Curculionoidea, is a cosmopolitan group contain-
ing around 3,900 species in 378 genera and three subfami-
lies (Rheinheimer 2004, Oberprieler et al. 2007, Mermudes
& Leschen 2014). Like all Curculionoidea, species in
Anthribidae have a rostrum (short or long, Fig. 1-5), con-
sisting of an elongation of the frontal part of the head (Mer-
mudes & Leschen 2014). Some distinctive characteristics of
the family include the presence of a separate labrum (Fig.
1), clubbed antennae, ventrites 1-5 connate, and an exposed
pygidium (Zimmerman 1994, Valentine 2002, Triplehorn &
Johnson 2005, Legalov 2006). Additional information on
adult and larval morphology can be found in Mermudes &
Leschen (2014). Two subfamilies (i.e., Anthribinae, Choragi-
nae) are present in the Neotropical region, and are easily dis-
tinguished by the position of the antennal insertions, which
are lateral and covered by the rostrum in Anthribinae (Fig.
1-4), and dorsal in Choraginae (Fig. 5) (Jordan 1906, Hollo-
way 1982, Valentine 1998, 2002, Orellana & Barrios 2021).
In the tribe Discotenini (Anthribinae), the antennal insertions
are lateral, but are not covered by the rostrum and hence ap-
pear to be dorsal (Fig. 4). The defining characters for tribes
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remain poorly defined and it is likely that most are not mono-
phyletic (Oberprieler et al. 2007).

Currently, 205 species of Anthribidae are recorded in Central
America (Jordan 1906, 1907, Rheinheimer, 2004, Orellana
& Barrios 2021), 85 of which are known to be present in
Guatemala. Most country records are based on the Biolo-
gia-Centrali Americana volumes (Godman & Salvin 1879-
1915), in which Jordan (1906, 1907) recorded 82 species for
Guatemala. Later, an introduced pest species was recorded
by Brannon (1964), and two species were described by Val-
entine (1998). Species from Guatemala have been previous-
ly included in regional and world catalogs (Wolfrum 1929,
Blackwelder 1964, Rheinheimer 2004), with commensurate
nomenclatural updates; however, no country-specific check-
list has ever been published. Moreover, recent classification
changes (Valentine 1998, Alonso-Zarazaga & Lyal 1999,
2002, Bouchard et al. 2011) are not reflected in previous cat-
alogs (e.g., Rheinheimer 2004). Therefore, the goal of this
paper is to generate a checklist of the Guatemalan anthribid
species, including known distributions within the country,
and illustrations of representative species. Moreover, aiming
to facilitate the access for further study of the group in the
region, this work provides interactive resources in Spanish
generated with online Symbiota biodiversity portals (Gries
et al. 2014, Gilbert et al. 2020, Symbiota Support Hub 2021),
specifically the Guatemala Biodiversity Portal (Portal de Bio-
diversidad de Guatemala 2022). These resources include an
interactive illustrated checklist (Johnston et al. 2018, Pearson
& Walker 2021) and an interactive taxonomic key (Gries et
al. 2014).

METHODS

The checklist of Anthribidae of Guatemala is based mainly
on records available in the literature (Jordan 1904, 1906,
Blackwelder 1947, Wolfrum 1929, Valentine 1980, 1998,
Rheinheimer 2004, Mermudes & Napp 2006, Orellana &
Barrios 2021). Additionally, 138 specimens were examined
from the following collections:

ASUCOB- C. W. O’Brien Collection, Arizona State Univer-
sity, Arizona, U.S.A. (Nico Franz).

ASUHIC- Arizona State University Hasbrouck Insect Col-
lection, Arizona, U.S.A. (Sangmi Lee).

KUNHM- Kansas University Natural History Museum, En-
tomology Division, U.S.A. (Zack Falin).

SOAC- Samanta Orellana A. Research Collection, Arizona,
U.S.A. and Guatemala (Samanta Orellana).

SSAC- Salvatore S. Anzaldo Research Collection, Arizona,
U.S.A. (Salvatore Anzaldo).

UVGC- Coleccion de Artrépodos de la Universidad del Valle
de Guatemala, Guatemala (Jiichiro Yoshimoto).
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Identifications to genus and species were made by the first
author, using the descriptions and keys included in Jordan
(1906, 1907), Valentine (1960, 1980, 1998, 2002), Mermudes
& Napp (2006), and Orellana & Barrios (2021). Previous
identifications by B. D. Valentine, C. W. O’Brien, and S. S.
Anzaldo are recorded.

Specimens in ASUCOB were digitized by the first author on
the Ecdysis Symbiota portal (Gries et al. 2014, Ecdysis Portal
2022), and published to the Global Biodiversity Information
Facility (GBIF.org 2022, Arizona State University Biocollec-
tions 2022). A complementary search (i.e., scientific name:
Anthribidae, country: Guatemala) was made in this aggrega-
tor, and four additional specimen records from the following
collections were found. However, the specimens are uniden-
tified or lack specific locality. Also, two observations from
iNaturalist, verified by the authors, were included. The com-
plete dataset of online records is available in GBIF (GBIF.org
Occurrence Download 2022).

LACM- Entomology Collection, Natural History Museum
of Los Angeles County, U.S.A.

MZLU- Insect Collections, Lund Museum of Zoology, Swe-
den.

NYSM- New York State Museum Entomology Collection,
U.S.A.

The specimens examined were organized following the su-
prageneric classification in Alonso-Zarazaga & Lyal (1999,
2002) and Rheinheimer (2004), with updates to the tribe
names based on Bouchard et al. (2011). Subfamilies, tribes,
genera, and species are ordered alphabetically due to the lack
of phylogenetic information (Oberprieler et al. 2007). Each
species entry in the checklist contains authors and synonyms
information. An Appendix with the label data (verbatim) of
each specimen examined, and complementary information
in brackets is included. Country names are given in English,
whereas departments and localities names are in Spanish, or
are provided verbatim. To illustrate the known distributions
of Anthribidae species in Guatemala, all records amenable to
accurate georeferencing were plotted on maps generated in
the R Software, using the packages ggplot2 (Wickam 2016),
sf (Pebesma 2018), and tydiverse (Wickham et al. 2019).
The code is available in GitHub (Orellana 2022a). Historic
records in Jordan (1906) were georeferenced using the co-
ordinates in Selander & Vaurie (1962). Additional records
(Valentine 1998, Mermudes & Napp 2006) and collection
material (ASUCOB) were georeferenced using GEOLocate
(Rios & Bart 2010). A key to genera was generated, based on
previous keys by Jordan (1906), Valentine (1998, 2002) and
Orellana & Barrios (2021), with modifications using char-
acters of the examined material. Representative specimens
were imaged with a Visionary Digital Passport II and a Can-
on EOS 5D Mark II camera. Images were staked using the
Zerene Stacker software, version 1.04, and edited in Adobe
Photoshop 21.1.1. (AdobeSystems, Inc., San Jose, CA). Pro-
cessed images were also included in the online records of the



Figures 1-5. Diversity of Anthribidae (Coleoptera: Curculionoidea), frontal habitus. Subfamily Anthribinae: 1. Tribe Ptychoderini: Ptychoderes
rugicollis Jordan [ASUCOB0023195]. 2. Tribe Piesocorynini: Piesocorynus plagifer (Jordan) [ASUCOBO0015376]. 3. Tribe Zygaenodini: Eus-
phyrus circulus Jordan [ASUCOBO0023412]. 4. Tribe Discotenini: Eucyclotropis gibbosa Jordan [ASUCOB0014482]. Subfamily Choraginae: 5.
Tribe Choragini: Holostilpna sp. [ASUCOB002370]. White arrow: position of antennal insertion. Black line: scale 1 mm. [Additional images of
ASUCOB specimens available in Ecdysis Portal (2022, https://serv.biokic.asu.edu/ecdysis) and the Guatemala Biodiversity Portal (2022, https://
biodiversidad.gt)].
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Figure 6. Localities with at least one species of Anthribidae (Coleoptera: Curculionoidea) in Guatemala. Previous records based on Jordan (1906), Frieser
(1979), Mermudes & Napp (2006), Valentine (1998), and Rheinheimer (2004). New records available in GBIF Occurrence Download (2022, https://doi.
org/10.15468/d1.5bzpzc). Code to generate the map available in Orellana (2022a, https://doi.org/10.5281/zenod0.6636379).

specimens (ASUCOB) in Ecdysis portal and GBIF, under a
CCO 1.0 license. An interactive and illustrated version of the
checklist and an interactive key can be found on the Guate-
mala Biodiversity Symbiota portal (Orellana 2022b).

RESULTS

A total of 87 described species of Anthribidae are reported
for Guatemala, classified in 30 genera, 15 tribes, and two
subfamilies: [Anthribinae]: Basitropini (2 genera, 6 spe-
cies), Corrhecerini (1,1), Cratoparini (1,4), Discotenini (2,5),
Gymnognathini (1,2), Ischnocerini (1,3), Piesocorynini
(4,8), Platyrhinini (4,13), Platystomini (1,4), Ptychoderini
(1,3), Stenocerini (1,2), Trigonorhinini (1,2), Zygaenodini
(5,28), [Choraginae]: Araecerini (4,4), Choragini (1,1) In-
certae Sedis (1,1). The genera Nemotrichus Labram & Im-
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hoff (Anthribinae: Corrhecerini) and Acaromimus Jordan
(Choraginae: Araecerini) are recorded for the first time in
Guatemala, with the species Nemotrichus inermis Jordan
and Acaromimus sharpi Jordan, respectively (Appendix 2).
The records of Nemotrichus constitute the first of the tribe
Corrhecerini for the country. Several specimens included
in the genera Eugonus Schoenherr, Corrhecerus Schoen-
herr, Discotenes Labram & Imhoff, Gymnognathus Schoen-
herr, Meconemus Labram & Imhoff, Toxonotus Lacordaire,
Homocloeus Jordan, Monocloeus Jordan, Strabus Jekel,
Eugonops Jordan, Eusphyrus LeConte, Ormiscus Water-
house, Acaromimus Jordan, and Holostipna Jordan, remain
unidentified at the species level.

Anthribids are recorded for 18 of the 22 departments (prov-
inces) of Guatemala (Fig. 6), with specimens from El Progre-
so, Santa Rosa and Zacapa recorded here for the first time.
Two observations from Jalapa are also included. In addition
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to the new country records, a total of 25 new in-country re-
cords for 19 species are included for the genera Eugonus
Schoenherr, Eucyclotropis Jordan, Gymnognathus Shoen-
herr, Meconemus Labram & Imhoff, Piesocorynus Dejean,
Anthiera Alonso-Zarazaga & Lyal, Monocloeus Jordan,
Trachytropis Jordan, Toxonotus Lacordaire, Ptychoderes
Schoenherr, Stenocerus Jekel, and Araecerus Schoenherr
(Appendix 2). The departments with the highest number of
species are Quetzaltenango (30), Alta Verapaz (23), Baja Ve-
rapaz (21) and Escuintla (16). The departments of Chiquimu-
la, Huehuetenango, Jutiapa, and Retalhuleu lack Anthribidae
records.

Key to the genera of Anthribidae of Guatemala

The following key is based on Jordan (1906), Valentine
(1998, 2002), and Orellana & Barrios (2021). The characters
described may vary in species not recorded from Guatema-
la. Keys to species can be found in Jordan (1906), Valentine
(1960, 1998), and Mermudes & Napp (2006). An interactive
version of the key (in Spanish) is available in the Guatemala
Biodiversity Portal (Orellana 2022b).

1. Antennal insertion dorsal, close to the lower portion of
the eyes (Fig. 5); scape bent and asymmetrical; size of most
species less than 1 mm (Fig. 23, 24) (Subfamily Choragi-

1’. Antennal insertion lateral (Fig. 1-3), or if dorsal in ap-
pearance (Fig. 4), exposed and far from the lower portion of
the eyes; scape symmetrical; size variable (Fig. 7-22) (Sub-
family Anthribinae)................cccooviiiiiniiie 6

SUBFAMILY CHORAGINAE

2(1). Eyes elongated-oval, with the upper edges closer than
the lower, frons therefore narrower in the upper portion (Tribe
Choragini). Sides of the prothorax sulcated beneath the base
of lateral carina; antennal club clearly 3-articulate (Fig. 24)...
................................................................ Holostilpna Jordan
2’. Eyes rounded, with the upper edges not closer than the
lower, frons therefore not narrower in the upper portion
(Tribe ATACCETINI)....eveeieeteieieieieeeieee ettt 3

3(2’). Head not retractile into the prothorax; body covered
WIEH SELAC ..e.vevieiieieee e 4
3’. Head retractile into the prothorax; body glabrous........... 5

4(3). Dorsal carina of prothorax distant from base (antebas-
al); lateral carina of prothorax absent..... Neoxenus Valentine
4’. Dorsal carina of prothorax basal; lateral carina of protho-
rax present. Invasive...........ccocevveeen. Araecerus Schoenherr

5(3’). Body eclongated; lateral prothoracic carina dou-
ble, with the lower carina reaching the apex and the up-
per carina shorter; lateral margin of the elytra not sul-
CALC..euveeniieieeie ettt Habroxenus Valentine

5’. Body globular; lateral prothoracic carina simple, apex up-
turned; lateral margin of the elytra sulcate (Fig. 23)...............
.............................................................. Acaromimus Jordan

SUBFAMILY ANTHRIBINAE

6(1°). Antennal insertions visible in frontal view (Fig. 4); an-
tennal club 3 or 4-articulate (Tribe Discotenini)................... 7
6’. Antennal insertions not visible in frontal view (Fig. 1-3);
antennal club 3-articulate............ccoeoevireneneneeeeee 8

7(6). Antennal club 3-articulate (Fig. 3, 12).......c.cccccvvevenn.
........................................................... Eucyclotropis Jordan

7’. Antennal club 4-articulate (Fig. 11)........ccccocevvvevienierreennnn,
.............................................. Discotenes Labram & Imhoff

8(6°). Lateral carina of prothorax complete, straight; eyes
emarginated; body cylindrical (Tribe Basitropini, in part);
apex of rostrum with mesial sinus (Fig. 7)........cccccevvevverieennnn.
............................................................ Eugonus Schoenherr
8’. Lateral carina of prothorax incomplete, various shapes;
eyes variable; body variable............ccccoeveeiiiieniiiieeceeen 9

9(8”). Rostrum short and wide, rounded shape in frontal view;
antennal insertion foveiform, triangular, reaching the lower
margin of the eyes; eyes coarsely faceted; antennae covered
with long, erect setae (Tribe Corrhecerini)............cocuv.e..... 10
9’. Rostrum longer, quadrangular to elongated in frontal
view; antennal insertion variable, not reaching the lower
margin of the eyes; eyes variable; if antenna with long setae,
rostrum very elongated..........ccccoeveviieieniinieniciee e 11

10(9). Dorsal carina of prothorax antebasal, with rounded
angles (Fig. 9)...........c....... Nemotrichus Labram & Imhoff
10’. Dorsal carina of prothorax basal, with acute angles (un-
determined species)..................... Corrhecerus Schoenherr

11(9’). Eyes emarginate, interrupted by the lateral margin of

the TOSTIUML...c..oiiiiiiiii e 12
11°. Eyes not emarginate, oval, truncate, or at most slightly
sinuous in the lower or upper margin.............ceceeeveeveneene. 16

12(11). Rostrum with an apical mesial sinus; basal angles of
pronotum not projected; generally more than 3 mm (Tribe
Basitropini, in part) (Fig. 8)............ Phaenithon Schoenherr
12°. Rostrum without mesial sinus; basal angles of pronotum
projected, acute; generally less than 3 mm (Tribe Zygaenodi-
TH) ettt ettt ettt ettt ettt ettt neebens 13

13(12°). Dorsal carina of prothorax basal (Fig. 3, 22)..........
.............................................................. Eusphyrus LeConte
13’. Dorsal carina of prothorax distant from base (antebas-

14(13”). Dorsal carina curved, almost touching the base in the
CONTLT....ueieiiiieeeiieeeteeeitee ettt e e Eugonops Jordan
14°. Dorsal carina not curved, not near the base in the cen-
11S) SO O PO RTORPSUROUPTRRPI 15
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Figures 7-12. Representative species of Anthribidae (Coleoptera: Curculionoidea) recorded in Guatemala, lateral habitus. Subfamily Anthribinae. (Tribe
Basitropini): 7. Eugonus sp. Jordan [ASUCOBO0015355]; 8. Phaenithon curvipes (Germar) [ASUCOB0014482]. (Tribe Corrhecerini): 9. Nemotrichus in-
ermis Jordan [ASUCOBO0023377]. (Tribe Cratoparini): 10. Euparius torquatus (Jekel) [ASUCOB0027371]. (Tribe Discotenini): 11. Discotenes sp. [ASU-
COBO0014508]; 12. Eucyclotropis gibbosa Jordan [ASUCOB0014482]. Scale: 1 mm. [Additional images of ASUCOB specimens available in Ecdysis Portal
(2022, https://serv.biokic.asu.edu/ecdysis) and the Guatemala Biodiversity Portal (2022, https://biodiversidad.gt)].
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Figures 13-18. Representative species of Anthribidae (Coleoptera: Curculionoidea) recorded in Guatemala, lateral habitus. Subfamily Anthribinae. (Tribe
Gymnognathini): 13. Gymnognathus abundans Jordan [ASUCOBO0015409]. (Tribe Ischnocerini): 14. Meconemus championi Jordan [ASUCOB0023265].
(Tribe Piesocorynini): 15. Piesocorynus plagifer (Jordan) [ASUCOBO0015376]. (Tribe Platyrhinini): 16. Strabus sp. [ASUCOB0015500]; 17. Trachytropis
aspera Jordan [ASUCOB0023321]. (Tribe Platystomini): 18. Toxonotus vagus (Horn) [KUNHM1527893]. Scale: 1 mm. [Additional images of ASUCOB
specimens available in Ecdysis Portal (2022, https://serv.biokic.asu.edu/ecdysis) and the Guatemala Biodiversity Portal (2022, https://biodiversidad.gt)].
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Figures 19-24. Representative species of Anthribidae (Coleoptera: Curculionoidea) recorded in Guatemala, lateral habitus. Subfamily Anthribinae. (Tribe
Ptychoderini): 19. Ptychoderes bivittatus Jordan [ASUCOB0023157]. (Tribe Stenocerini): 20. Stenocerus longulus Jekel [ASUCOB0028484]. (Tribe Trigo-
norhinini): 21. Trigonorhinus sp. from Honduras to illustrate [ASUCOB0023390]. (Tribe Zygaenodini): 22. Eusphyrus circulus Jordan [ASUCOB0023412].
(Tribe Araecerini): 23. Acaromimus sharpi Jordan [KUNHMO0918725]. (Tribe Choragini): 24. Holostilpna sp. [ASUCOB002370]. Scale: 1 mm. [Additional
images of ASUCOB specimens available in Ecdysis Portal (2022, https:/serv.biokic.asu.edu/ecdysis) and the Guatemala Biodiversity Portal (2022, https:/

biodiversidad.gt)].
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15(14°). Anal sclerite truncated; pygidium twice as long as

broad.......ooeveeii e Cybosoma Jordan
15°. Anal sclerite not truncated; pygidium short-
Bl ettt ettt ettt Ormiscus Waterhouse

16(11°). Antennal insertion contiguous to the lower margin

OF the @Y€ 17
16°. Antennal insertion far from to the lower margin of the
B € ettt ettt ettt ettt et a et ettt bt et e b et b et ene et enes 19

17(16). Antennae long, reaching beyond the base of elytra;
basal margin of pronotum straight to feebly sinuose; pro-
notum and elytra with tufts of erect scales (Fig. 18) (Tribe
Platystomini).........cccceeevvenenvenenenne Toxonotus Lacordaire
17°. Antennae short, not reaching the base of elytra; basal
margin of pronotum sinuose; pronotum and elytra without
tufts of erect scales ...........ooeoiiviiininninincncicneeeenn 18

18(17°). Mandibles broad, with a strongly toothed ven-
tral cutting edge; rostrum not distinctly narrowed from
base to apex, quadrangular; size usually more than 3 mm,;
feed on fungi (Polyporales) (Fig. 10) (Tribe Cratopari-
)ittt Euparius Schoenherr
18°. Mandibles narrow, without a toothed ventral cutting
edge; rostrum narrowed from base to apex; size less than
3 mm; feed on pollen (Asteraceae) (Fig. 21) (Tribe Trigo-
NOrhinini)........coooeeveneenenienenne Trigonorhinus Wollaston

19(16’). Antennae covered with long, erect setae; rostrum
elongated, widened at apex, curved in lateral view; dorsal
carina of prothorax very close to the base (Fig. 20) (Tribe

StENOCETINI).c.vvievieeieeiieeiieeee e Stenocerus Jekel
19°. Antennae not covered with very long setae; rostrum vari-
able; dorsal carina of prothorax variable...................... 20

20(19’). Dorsal carina of pronotum completely basal or
curved, reaching the base only at the lateral margins (Tribe

Piesocorynini, in Part)..........cceceevereerenienenieneeie e 21
20°. Dorsal carina of pronotum completely anterior to the
base (antebasal), straight..........coocevieninieniiiiiniee e 23

21(20). Tibia and tarsi of all legs covered with long, erect
SELAC ..euvieiiieieeiee et Lagopezus Dejean
21°. Tibia and tarsi without long erect setae.............cc.c...... 22

22(21”). Third antennal segment longer than the first (scape)
and second (pedicellum) together (Fig. 2, 15).......ccccceoene.
........................................................ Piesocorynus Dejean

22’. Third antennal segment shorter than first and second to-
ether.. ..o Piezobarra Jordan

23(20). Scutellum below the basal margin of the elytra (Fig.
13) (Tribe Gymnognathini)....... Gymnognathus Schoenherr
23’. Scutellum at the same level or above the basal margin of
the ELYTra...c.eeiiiieeee e 24

24(23’). Rostrum long, at least 1.5 times longer than wide,

subcylindrical or flattened at apex... e .25
24°. Rostrum short, quadrangular or w1der than long, flat-
teNEd AT APEX..euvieietieiieieeiieie e 26

25(24). Eyes elliptical; rostrum with a mesial carina; ely-
tra with a row of elevated tubercles in the third interspace,
usually with tufts of erect setae (Fig. 14) (Tribe Ischnoceri-
111 ) SR Meconemus Labram & Imhoff
25°. Eyes rounded, truncate at frontal margin; rostrum with
one to three carinae; elytra variable, with smaller tubercles
(Fig. 19) (Tribe Ptychoderini)........ Ptychoderes Schoenherr

26(24’). Eyes rounded; elytra oval (Tribe Piesocorynini, in
PATL) et Barridia Jordan
26’. Eyes oblique; elytra subcylindrical or quadrangular
(Tribe Platyrhinini)........ccccoeoveiinienieeiinieeeeeeeeee 27

27(26’). Postbasal carina of prothorax, present.................. 28
27°. Postbasal carina of prothorax, absent.............c.ccc..c..... 30

28(27). Apex of mesosternal process rounded; anterior tibia
with abrush-like lobe at apex; elytra smooth; eyes large, almost
touching inthe middle..........cccooiiiiiiniiiiie e,

29(28’). Lateral carina of prothorax raised in the middle of
the sides to a stout tubercle; rostrum curved in lateral view
(FIe 7). Trachytropis Jordan
29°. Lateral carina of prothorax not raised, evenly curved;
rostrum straight in lateral view (Fig. 16).......... Strabus Jekel

30(27°). Rostrum with mesial carina; coxae round-
€. Homocloeus Jordan
30°. Rostrum without mesial carina; coxae angulated..............
............................................................... Monocloeus Jordan

DISCUSSION

This work represents the first species-level checklist focused
on the Anthribidae of Guatemala. Most of the knowledge
about the species in this country originates from the region-
al catalog Biologia Centrali-Americana (Godman & Salvin
1879-1915), in which Jordan (1906, 1907) described 76
species for Guatemala (72 currently valid) and recorded six
more (for a total of 82 spp.). One cosmopolitan pest species
was reported by Brannon (1964), and two additional species
were described by Valentine (1998). A few in-country spe-
cies records of the following genera: Phaenithon Schoenherr,
Stenocerus Schoenherr, and Ptychoderes Schoenherr, were
published by Frieser (1979), Valentine (1980) and Mermudes
(2006). Two more species (Nemotrichus inermis Jordan, Ac-
aromimus sharpi Jordan) are included in this paper, for a total
of 87 currently known species for Guatemala. The Guatema-
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lan anthribid fauna consists mainly of Neotropical genera,
with a few representatives of Holartic groups (i.e., Trigo-
norhinus Wollaston) (Valentine 1998, 2002, Rheinheimer
2004, Orellana & Barrios 2021). The cosmopolitan species,
Araecerus fasciculatus (DeGeer), is a pest of stored grains,
and has been recorded in coffee beans (Brannon 1964). This
study reports for the first time a specimen of A4. fasciculatus
collected on Gonolobus sp. (Gentianales: Apocynaceae) in an
urban area.

No extensive research focused on the local diversity of an-
thribids has been performed since the Biologia Centra-
li-Americana; hence information about the biology and dis-
tribution of this group in the country remains limited. Most
of the recent material examined is housed in the extensive
O’Brien collection, currently at Arizona State University,
and originates from samples collected during the Leaf Lit-
ter Arthropods of Mesoamerica project (LLAMA 2008-2011,
https://archives.evergreen.edu/webpages/projects/llama/),
directed by John T. Longino (Evergreen State College, now at
The University of Utah) and Robert S. Anderson (The Cana-
dian Museum of Nature). During these and other recent sur-
veys, specimens have been collected at night on dead wood
(Ptychoderes Schoenherr, Stenocerus Jekel), under bark (Eu-
gonus Schoenherr), by beating vegetation (4dcaromimus Jor-
dan, Araecerus Schoenherr), using malaise traps (Phaenithon
Schoenherr), by sifting leaflitter (4caromimus Jordan, Holos-
tilpna Jordan), and using UV & metal halide lights (Nemo-
trichus Labram & Imhoff, Ptychoderes Schoenherr).

Anthribids are often difficult to capture in large numbers,
thus long-term surveys are necessary to increase the num-
ber of specimens available to advance the knowledge of this
group in Guatemala. For example, malaise traps have been
successful to document the subfamily Anthribinae in Pana-
ma (Orellana & Barrios 2021), and extensive leaf litter sur-
veys provided abundant material of Choraginae from several
countries of Central America (LLAMA project). Except for
the species in the genera Ptychoderes Schoenherr, Stenocerus
Jekel, and Araecerus Schoenherr, the new in-country records
represent the first for 15 regional species since Jordan (1906,
1907). Over 50% of the species of anthribids recorded from
Guatemala (45 spp.) are based on unique records and are only
known from the type localities. Species-level identifications
remain challenging for new material. The genus-level iden-
tification is fairly easy with previous keys and newly illus-
trated resources (Jordan 1906, Valentine 1960, 1998, 2002,
Mermudes & Napp 2006, Orellana & Barrios 2021), but most
groups need taxonomic revisionary work, based on the exam-
ination of the type material (most specimens at the Natural
History Museum in London) to identify and describe several
potential new species. Design and implementation of exten-
sive surveys of Guatemalan anthribids is particularly critical,
considering the high rate of deforestation and habitat loss in
the country (IARNA 2012).
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Appendix 1. Anthribidae specimens examined. Arizona
State University: Charles W. O’Brien Collection (ASUCOB);
Hasbrouck Insect Collection (ASUHIC); Salvatore S. Anzal-
do Collection (SSAC); Samanta Orellana Insect Collection
(SOAC); University of Kansas Natural History Museum:
Entomology Division (KUNHM, SEMC); Universidad del
Valle de Guatemala: Coleccion de Artropodos (UVGC).

Family ANTHRIBIDAE Billberg, 1820
Subfamily ANTHRIBINAE Billberg, 1820

Eugonus subcylindricus Fahraeus, 1839: 172
GUATEMALA: [Petén] km. 47-62 N Sta. Elena, 21-VII-2008,
[cols.] C. W. O’Brien, L. B. O’Brien, F. Skillman, J. Monzon,
det. C. W. O’Brien (1, ASUCOB: ASUCOB0014561).

Note. Specimens of several morphotypes of Fugonus avail-
able (ASUCOB).

Phaenithon curvipes (Germar, 1824: 176)

GUATEMALA: [Petén] Poptan, 4 km, S. Poptun, 1640
ft, 7,8-vi-2015, [col.] W. H. Tyson (1, ASUCOB: ASU-
COB0014482); Parque Nacional Tikal,17.24119 -89.62224
+6m,270m,22-25-V-2009, Malaise trap, tropical moist forest,
LLAMA Ma-B-05-2-01 (1, KUNHM-ENT SEMC0882958).

Phaenithon jucundus Jordan, 1906: 359

GUATEMALA: [Petén] km. 47-62 N. Sta Elena, 21-VII-
2008, [cols.] C. W. O’Brien, L. B. O’Brien, F. Skillman, J.
Monzén, on down wood (1, ASUCOB: ASUCOB0023462).

Phaenithon semigriseus (Germar, 1824: 177)
GUATEMALA: [Petén] Santa Elena, Reserva Privada Ix-
panpajul, 20 jun [20]07, [cols.] J. Monzon, F. Camposeco (1,
ASUCOB: ASUCOB0015516).

Nemotrichus inermis Jordan, 1906: 353 [NEW COUNTRY
RECORD]
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GUATEMALA: [Izabal] Firmeza, 30 km SE Morales, 23-
VII-2008, [cols.] C. W. O’Brien, L. B. O’Brien, F. Skillman,
UV & metal halide light, det. C. W. O’Brien (2013) (4, ASU-
COB: ASUCOB0023595-ASUCOB0023598; 1, ASUHIC:
ASUHIC0079279); [Suchitepéquez] Patulul, Los Tarrales
Private Nature Reserve, N14 31° W91 08’, 27-VII-2008
[cols.] C. W. O’Brien, L. W. O’Brien, F. Skillman, det. C.
W. O’Brien (2013) (4, ASUCOB: ASUCOB0023599-ASU-
COB0023602).

Euparius torquatus (Jekel, 1855: 127

GUATEMALA: [Izabal] 2 km SE Mariscos, 26 June 1993,
250 m, J. Ashe, R. Brooks, #121, ex. Fungus-covered log (3,
KUNHM).

Discotenes nigrotuberculata (Schaeffer, 1904)
GUATEMALA: [Sacatepéquez] Antigua Guatemala, 20 June
1973, [col.] Ginter Ekis (1, ASUCOB: ASUCOB0014525)

Eucyclotropis gibbosa Jordan, 1906: 312

GUATEMALA: [El Progreso] Sierra de Las Minas, N Es-
tancia de la Virgen, 6000°, April 18-20 1990, [col.] E. Gies-
bert (3, ASUCOB: ASUCOB0027321, ASUCOB0027372,
ASUCOBO0027373).

Gymnognathus abundans Jordan, 1906: 339
GUATEMALA: [Suchitepéquez] Los Tarrales Private Nature
Res., 27-VII-2008, [col.] C. W. O’Brien, det. C. W. O’Brien
(1, ASUCOB: ASUCOB0015409).

Meconemus championi (Jordan, 1906: 307)
GUATEMALA: [Suchitepéquez] Los Tarrales Reserve, 9
June 2005, [col.] R. Turnbow, det. C. W. O’Brien (2015)
as Ischnocerus championi Jordan (2, ASUCOB: ASU-
COB0023265, ASUCOB0023266); idem, but 6 June 2005 (5,
ASUCOB: ASUCOB0023267-ASUCOB0023271).

Meconemus tuberculatus Labram & Imhoff, 1838: fasc. 3

GUATEMALA: [EI Progreso] km. 88 CA 14, Tulumajillo,
15-VII-2008, on lumber yard, thorn scrub, [cols.] C. W.
O’Brien, L. B. O’Brien, F. Skillman, det. C. W. O’Brien
(2012) as Ischnocerus infuscatus Fahraeus (2, ASUCOB:
ASUCOBO0023137, ASUCOBO0023138); nr. El Rancho,
18-19-VI-2015, [col.] W. H. Tyson (1, ASUCOB: ASU-
COBO0027535); [Santa Rosa]: Taxisco, Finca El Manantial,
Aldea Tepeaco, 31-10-2021, Jiichiro Yoshimoto leg. (1,
UVGC); [Suchitepéquez] Patulul, Los Tarrales Private Nature
Res., 27-VII-2008, [col.] C. W. O’Brien, det. C. W. O’Brien
(2012) as Ischnocerus infuscatus Fahraeus (3, ASUCOB:
ASUCOBO0023135, ASUCOB0023136, ASUCOB0027610);
Finca Tarrales, 17-20-VI-2015, [col.] W. H. Tyson (1, ASU-
COB: ASUCOB0015329); Patulul, Finca Los Tarrales, Vol-
can Atitlan, alrededores fca., 1050m, 4 junio 2019, 14.53393
-91.147537, [cols.] J. Monzén, M. Dickman, M. Thomas (1,
UVGQ); [Petén] km. 47-62 N Sta. Elena, 20-VII-2008, [col.]
C. W. O’Brien, on down wood, lowland forest, det. C. W.
O’Brien (2012) as Ischnocerus tuberculatus (Labram & Im-
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hoff) (2, ASUCOB: ASUCOB0023139, ASUCOB0023140);
CA 13, between San Luis-Canchacan, 19-VII-2008, [cols.] C.
W. O’Brien, L. B. O’Brien, F. Skillman, under bark (1, ASU-
COB: ASUCOBO0027534); [Zacapa] road to San Lorenzo,
July 19 2001, [col.] W. B. Warner, det. C. W. O’Brien (2012)
as Ischnocerus infuscatus Fahraeus (1, ASUCOB: ASU-
COBO0023134); San Lorenzo Rd above Quarry, Sierra de Las
Minas, Cerro Monos cloud forest, [cols.] Skillman, Wappes,
Monzdn, det. S. S. Anzaldo (2020) as Meconemus infuscatus
Fahr (1, SSAC: SSAC0004097); Monte Grande, 5/28/1923,
[col.] E. G. Smyth, det. C. W. O’Brien (1981) as Ischnoce-
rus infuscatus Fahraeus (1, ASUCOB: ASUCOB0027717);
idem but 5/29/1923 (1, ASUHIC: ASUHIC0070960); 3 km
S. Gualan, 250 m, 27 June 1993, [cols.] J. Ashe, R. Brooks,
#140, ex. Under bark. (1, KUNHM-ENT).

Piesocorynus atratus (Jordan, 1906: 318)
GUATEMALA: [Alta Verapaz] 32 mi. SE Coban, [cols.] C.
W. O’Brien, L. B. O’Brien, Marshall, det. C. W. O’Brien
(1981) (1, ASUCOB: ASUCOB0027526).

Piesocorynus plagifer (Jordan, 1904: 277)

GUATEMALA: [Santa Rosa] Santa FElena Barillas,
Cerca Pocitos, [col.] A. Bailey (3, ASUCOB: ASU-
COB0015376-ASUCOB0015378).

ANTHIERA Alonso-Zarazaga & Lyal, 1999: 32

Anthiera oculata (Jordan, 1906: 332)

GUATEMALA: [Escuintla] Finca Eminencia, Volcan Agua,
1400 m. 4 iv 2000, colector Jose Monzdn (1, UVGC).

Monocloeus idaeus Jordan, 1904: 258

GUATEMALA: [Sacatepéquez] Antigua, 2000 m, [col.]
Ginter Ekis, det. C. W. O’Brien (1996) (1, ASUCOB: ASU-
COB0014625).

Trachytropis aspera Jordan, 1904: 266
GUATEMALA: [Solola] Lake Atitlan, 7/13/62, (1, ASU-
COB: ASUCOB0023321).

Toxonotus championi (Jordan, 1906: 343)

GUATEMALA: [Solola] 3 mi. N. Panajachel, 1951 m, VII-
28-1974, [cols.] C. W. O’Brien, L.B. O’Brien, Marshall, det.
C. W. O’Brien (1981) as Neanthribus championi Jordan (1,
ASUCOB: ASUCOB0014652).

Toxonotus vagus (Horn, 1894: 448)

GUATEMALA: [Zacapa] Heloderma Nat. Res. 540 m,
14.86210 -89.78615, 5-XI1-2016, G. Salazar ex. UV light
trap, GUAT1F16124 (1, SEMC1527893).

Ptychoderes bivittatus Jordan, 1894: 594

GUATEMALA: [Escuintla] km 87 a Taxisco, 15-25 V 1993,
[col.] M. Centeno, luz (1, UVGC); [Santa Rosa] Pueblo Nue-
vo Vifias, VI-1995, [cols.] J. Monzén, (1, ASUCOB: ASU-
COBO0023157;2,UVGC); Las Lisas, Finca, 21-1V-2000, Nivel

del Mar, col. J. Monzén y A. Bailey (1, UVGC); [Petén] 62
km north of Santa Elena, 20-VII-2008, [cols.] C. W. O’Brien,
L. B. O’Brien, F. Skillman, on down wood, lowland forest,
det. C. W. O’Brien (2013) (1, ASUHIC: ASUHIC0079364);
Camino entre Carmelita y Sitio Arqueologico [El] Mirador,
Sitio Arqueologico El Tintal, 17 34°49.8” -89 59°47.2”, 8 de
agosto 2008, [cols.] J. Monzén y F. Camposeco (2, UVGC);
L[aguna] Yaxha, Topoxté, 180-300 msnm, 26-VI-1992, col.
no record (1, UVGC).

Ptychoderes nebulosus (Olivier, 1795: 5)

GUATEMALA: [Petén] km.47-62 N Sta. Elena, 20-VII-2008,
[cols.] C. W. O’Brien, L. B. O’Brien, F. Skillman, at UV &
metal halide lights (4, ASUCOB: ASUCOB0023197-ASU-
COB0023200); idem but 26-VII-2008 (2, ASUCOB: ASU-
COB0023205, ASUCOB0015514); idem but 27-VII-2008, at
night on dead wood (4, ASUCOB: ASUCOB0023201-ASU-
COB0023204, ASUCOB0015512, ASUCOB0015513).

Ptychoderes rugicollis Jordan, 1895: 122

GUATEMALA: [Suchitepéquez] Patulul, Los Tarrales Pri-
vate Nature Res., 26-VII-2008, [cols.] C. W. O’Brien, L.
B. O’Brien, F. Skillman, at UV & metal halide lights (1,
ASUCOB: ASUCOBO0023194); Los Tarrales Res., X/11-13/
[20]07, [col.] J. Huether (1, ASUCOB: ASUCOB0023158).

Stenocerus longulus Jekel, 1855: 56

GUATEMALA: [Suchitepéquez] Patulul, Los Tarrales Pri-
vate Nature Res., 27-VII-2008, [cols.] C. W. O’Brien, L. B.
O’Brien, F. Skillman, at night on dead wood (1, ASUCOB:
ASUCOBO0028484); San Lucas Toliman, San Felipe Quixaya,
860 m., 24-X-1980, col. M. Dix, trampa de luz (1, UVGC).

Eusphyrus circulus Jordan, 1906: 372

GUATEMALA: [Chimaltenango] 42 mi. NW Chimaltenan-
go, 2591 m, VI-7-1974, [col.] C. W. O’Brien, det. C. W.
O’Brien (2013) (1, ASUCOB: ASUCOB0023412).

Subfamily CHORAGINAE Kirby, 1819

Acaromimus sharpi Jordan, 1907: 382 [NEW COUNTRY
RECORD]

GUATEMALA: [Petén] 13 km NW Machaquild 16.44147
-89.53447, 390 m, 28-V-2009 ex. sifted leaf litter, tropical
moist forest, LLAMAO09 Wa-B-06-2-all (1, SEMC0917481);
Cerro Cahui, 17.00226 -89.71661, 250 m, 22-V-2009, ex.
sifted leaf litter, tropical moist forest, LLAMAOQ9 Wa-B-05-
l1-all (3, SEMC0918725,SEMC0918625, SEMC0918710);
Cerro Cahui, 16.99995 -89.71513, 195 m, 24-V-2009, beat-
ing vegetation, tropical moist forest, LLAMAO09 Go-B-05-4-
02 (1, SEMCO0884455).

Araecerus fasciculatus (DeGeer, 1775: 276)
GUATEMALA: [Guatemala] San Miguel Petapa, 7-jun-
2020, col. K.S. Orellana, on Gonolobus sp. in urban garden
(1, SOAC: SOAC0000037).
Additional observations.

GUATEMALA: [Jalapa] Lat.
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14.597107 Long. -89.983175 (uncertainty 3910 m), 9-ene-
2022, near dry coffee beans (translated from Spanish by the
author), obs. M. Molina, det. B. Biicke (confirmed by the first
author) (iNaturalist ID 104705984); Lat. 14.597107 Long.
-89.983175 (uncertainty 3910 m), 17-apr-2020, obs. M. Mo-
lina, det. B. Biicke (confirmed by the author) (iNaturalist ID
2859956384).

[Note: Brannon (1964) includes Guatemala in the known dis-
tribution of this pest species but does not mention specific

localities. For this reason, the state/department records are
considered new].

Holostilpna Jordan, 1907: 382
Note. Specimens of several morphotypes available (KUNHM,

ASUCOB).

Appendix 2. Species of Anthribidae (Coleoptera: Curculionoidea) recorded for Guatemala and their known distributions in the
country. New country records formatted in bold and marked with (**). New records for the departments (provinces) marked
with (*). Species known only from Guatemala, marked with (+). Departments (provinces) of Guatemala: AV= Alta Verapaz,
BV=Baja Verapaz, CH=Chimaltenango, EP= El Progreso, ES= Escuintla, IZ= Izabal, GU= Guatemala, PE= Petén, QZ= Quet-
zaltenango, QU= Quiché, SA= Sacatepéquez, SM= San Marcos, SO= Solola, SU= Suchitepéquez, TO= Totonicapan, ZA=
Zacapa. Previous records based on: a= Jordan (1906, 1907), b= Blackwelder, 1947, c= Brannon (1964), d= Frieser (1979), e=
Valentine (1980), f= Valentine (1998), g= Mermudes (2006), h= Rheinheimer (2004), i= Orellana & Barrios (2021). Synonyms

“__o

indicated with a sign.
# GENUS # SPECIES DISTRIBUTION IN GUATE- SOURCE
MALA
Subfamily Anthribinae Billberg, 1820
Tribu Basitropini Lacordaire, 1865
1 Eugonus Schoenherr, 1833: 144 1 Eugonus subcylindricus Fahraeus, 1839: 172 AV, 1Z, PE* a,b,i
2 Phaenithon Schoenherr, 1826: 37 2 Phaenithon championi Jordan, 1906: 356* BV a,b,h
3 Phaenithon curvipes (Germar, 1824: 176) AV, ES, PE*, QZ, SU a,b,i
= Anthribus curvipes Germar, 1824: 176
4 Phaenithon jucundus Jordan, 1906: 356 PE*, SU a,d, h,i
= Phaenithon jucundus s. latevittatus Frieser, 1979:
113
5 Phaenithon nigritarsis Jordan, 1904: 294 BV a,b
6 Phaenithon semigriseus (Germar, 1824: 177) AV, BV, ES, PE*, QZ, SU a,b,i
= Anthribus semigriseus Germar, 1824: 177
Tribu Corrhecerini, Lacordaire, 1865**
3 Nemotrichus Labram & Imbhoff, | 7 Nemotrichus inermis Jordan, 1906: 353 ** 1z*, SU*
1838: fasc. 3 **
Tribu Cratoparini, LeConte, 1876
4 Euparius Schoenherr, 1823: 1135 8 Euparius championi Jordan, 1906: 350" TO a,b,h
9 Euparius coelebs Jordan, 1906: 349* SA a,b,h
10 | Euparius placidus Jordan, 1937: 255 SM a,b
= Euparius suturalis Jordan, 1906: 348
11 | Euparius torquatus (Jekel, 1855: 127) AV, ES, 1Z, QZ, SM, SU a,b,h,i
= Cratoparis torquatus Jekel, 1855: 127
Tribu Discotenini Lacordaire, 1865
5 Discotenes Labram & Imhoff, | 12 | Discotenes cylindratus Jordan, 1906: 310 AV, BV a,b,i
1841: fasc. 8
13 | Discotenes imitans Jordan, 1906: 309* QZ a,b,h
14 | Discotenes nigrotuberculata (Schaeffer, 1904: 235) CH, QZ, SA a,b,h
= Discotenes affinis Jordan, 1906
15 | Discotenes picticollis Jordan, 1906: 310 BV, QZ, SO a,b,h,i
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6 | Eucyclotropis Jordan, 1904: 273 16 | Eucyclotropis gibbosa Jordan, 1906: 312° BV, EL* a,b, h
Tribu Gymnognathini Valentine, 1960
7 | Gymnognathus Schoenherr, 1826: | 17 | Gymnognathus abundans Jordan, 1906: 339* BV, SU* a,b,h
37
18 | Gymnognathus pulcher Jordan, 1906: 340 BV a,b,h,i
Tribu Ischnocerini Lacordaire, 1866
8 Meconemus Lambram & Imhoff, | 19 | Meconemus championi (Jordan, 1906: 307) AV, ES, QZ, SU* a,b,h,i
1838: fasc. 3 = Ischnocerus championi Jordan, 1906: 307
20 | Meconemus griseatus (Jordan, 1906: 307)* Qz a,b,h
= Ischnocerus griseatus Jordan, 1906: 307
21 | Meconemus tuberculatus Labram & Imhoff, 1838: | AV, BV, EP*, 1Z, PE*, QZ, SR*, | a, b, i
406: fasc. 3 SU*, ZA*
= Ischnocerus infuscatus Fahraeus, 1839: 192
Tribu Piesocorynini Valentine, 1960
9 Barridia Jordan, 1906: 313 22 | Barridia corticina Jordan, 1906: 313" SA a,b,h
10 | Lagopezus Dejean, 1834: 275 23 | Lagopezus inversus Jordan, 1906: 315* AV a,b,h
11 | Piesocorynus Dejean, 1834: 235 24 | Piesocorynus atratus (Jordan, 1906: 318)* AV*, QZ a,b,h
25 | Piesocorynus lateralis (Jordan, 1906: 316) ES a,b,f,h, i
26 | Piesocorynus occipitalis (Jordan, 1906: 318) QZ, SO a,b,h,i
27 | Piesocorynus plagifer (Jordan, 1904: 277) AV, QZ, SR* a,b,i
28 | Piesocorynus sellatus (Jordan, 1906: 316)* QzZ a,b,h
12 | Piezobarra Jordan, 1906: 314 29 | Piezobarra sparsilis Jordan, 1906: 314 AV, QZ a,b,h,i
Tribu Platyrhinini Bedel, 1882
13 | Anthiera Alonso-Zarazaga & Lyal, | 30 | Anthiera oculata (Jordan, 1906: 332) BV, ES*, SM*, SR* a,b,g h
1999: 32 = Hiera oculata Jordan, 1906: 332
14 | Monocloeus Jordan, 1904: 255 31 | Monocloeus anas Jordan, 1906: 334" TO a,b,g
32 | Monocloeus idaeus Jordan, 1904: 258 SA*, QZ a,b,g
15 | Strabus Jekel, 1860: 239 33 | Strabus carbonarius (Jordan, 1906: 325) AV a,b,h,i
= Goniocloeus carbonarius Jordan, 1906: 325
34 | Strabus insignis (Jordan, 1906: 331) AV a,b,h,i
= Goniocloeus insignis Jordan, 1906: 331
35 | Strabus laticeps (Jordan, 1906: 326) AV a, b, h,i
= Goniocloeus laticeps Jordan, 1906: 326
36 | Strabus linifer (Jordan, 1906: 328)" Qz a,b,h
= Goniocloeus linifer Jordan, 1906: 328
37 | Strabus parvulus (Jordan, 1906: 331)° CH a,b,h
= Goniocloeus parvulus Jordan, 1906: 331
38 | Strabus pumilus (Jordan, 1906: 329) QzZ a,b,h
= Goniocloeus pumilus Jordan, 1906: 329
39 | Strabus pusillus (Jordan, 1906: 330) ES, SM a,b,h,i
= Goniocloeus pusillus Jordan, 1906: 330
40 | Strabus tholerus (Jordan, 1906: 325)" AV, BV a,b,h
= Goniocloeus tholerus Jordan, 1906: 325
41 | Strabus umbrinus (Jordan, 1904: 264) AV a,b,i
= Goniocloeus umbrinus Jordan, 1906: 45
16 | Trachytropis Jordan, 1904: 266 42 | Trachytropis aspera Jordan, 1904: 266 AV, SO* a,h
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Tribu Platystomini Pierce, 1916

17 | Toxonotus Lacordaire, 1866: 575 43 | Toxonotus bipunctatus (Schaeffer, 1904: 235) ES a,b,h,i
= Anthribus bipunctatus Schaeffer, 1904: 235
= Neanthribus bipunctatus (Schaeffer, 1904: 235)
= Neanthribus obtusus Jordan, 1906: 343
44 | Toxonotus championi (Jordan, 1906: 342) BV, QZ, SA, SO* a,b,i
= Neanthribus chamioni Jordan, 1906: 343
45 | Toxonotus penicellatus (Schaeffer, 1904: 236) ES a,b,h,i
= Anthribus penicellatus Schaeffer, 1904: 236
= Neanthribus segregus 1906: 343
46 | Toxonotus vagus (Horn, 1894: 448) BV, ZA* a, h i
= Anthribus vagus Horn, 1894: 448
= Neanthribus hieronymus Jordan, 1906: 343
Tribu Ptychoderini Jekel, 1855
18 | Ptychoderes Schoenherr, 1823: | 47 | Ptychoderes bivittatus Jordan, 1894: 594 AV, ES*, SR*, PE* a,b,g,i
1135
48 | Ptychoderes nebulosus (Olivier, 1795: 5) AV, ES, PE, QZ, SM, SO a,b, g, h,i
= Ptychoderes tricostrifrons Fabricius in Schoen-
herr,
1839: 158
49 | Ptychoderes rugicollis Jordan, 1895: 122 ES, PE*, QZ, SU* a,b,g,i
Tribu Stenocerini Kolbe, 1895
19 | Stenocerus Schoenherr, 1826: 39 50 | Stenocerus angulicollis Jekel, 1855: 14 AV, ES, QZ a,b,e i
= Stenocerus platalea Jordan, 1906: 322
51 | Stenocerus longulus Jekel, 1855: 106 AV, QZ, SU* a, b, i
Tribu Trigonorhinini Valentine, 1998
20 | Trigonorhinus Wollaston, 1861: | 52 Trigonorhinus championi (Jordan, 1906: 378)* Qz a,b,h
102 = Brachytarsus championi Jordan, 1906: 378
53 | Trigonorhinus limbatus (Say, 1826: 250) BV a,b,h
= Brachytarsus naviculus Jordan, 1906: 379
Tribu Zygaenodini Lacordaire, 1866
21 | Cybosoma Jordan, 1906: 361 54 | Cybosoma grande Jordan, 1906: 361" BV a,b,h
22 | Eugonops Jordan, 1904: 285 55 | Eugonops championi Jordan, 1906: 361" SO a,b,h
23 | Eusphyrus LeConte, 1876: 32 56 | Eusphyrus analis Jordan, 1906: 376" CH a,b,h
57 | Eusphyrus bicolor Jordan, 1906: 372* QzZ a,b,h
58 | Eusphyrus circulus Jordan, 1906: 372" CH, QU a,b,h
59 | Eusphyrus dilutus Jordan, 1906: 375" QzZ a,b,h
60 | Eusphyrus fragilis Jordan, 1906: 375" GU a,b,h
61 | Eusphyrus insignis Jordan, 1906: 377" Qz a,b,h
62 | Eusphyrus irpex Jordan, 1906: 377* SA a,b,h
63 | Eusphyrus lioderus Jordan, 1906: 374" QzZ a,b,h
64 | Eusphyrus minax Jordan, 1906: 378" QzZ a,b,h
65 | Eusphyrus mucronatus Jordan, 1906: 374" ES a,b,h
66 | Eusphyrus rugicollis Jordan, 1906: 376" ES a,b,h
67 | Eusphyrus scutosus Jordan, 1906: 373" BV a,b,h
68 | Eusphyrus simplex Jordan, 1906: 376" QU a,b,h
69 | Eusphyrus tonsor Jordan, 1906: 375* GU, SA a,b,h
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24 | Ormiscus Waterhouse, 1845: 37 70 | Ormiscus aeneus Jordan, 1906: 367" GU a,b,h
71 | Ormiscus aequalis Jordan, 1906: 365" BV a,b,h
72 | Ormiscus calus Jordan, 1906: 367" SA a,b,h
73 | Ormiscus costifrons Jordan, 1904: 289 BV, GU, QZ, SA a,b,h
74 | Ormiscus elegans Jordan, 1906: 366" QzZ a,b,h
75 | Ormiscus frieseri Rheinheimer, 2004: 53* CH a,b,h
= Ormiscus brunneus Jordan, 1906: 369
76 | Ormiscus marmoreus Jordan, 1906: 370" QU a,b,h
77 | Ormiscus minor Jordan, 1906: 368" BV, SA a,b,h
78 | Ormiscus nanus Jordan, 1906: 368" ES a,b,h
79 | Ormiscus phaeomelas Jordan, 1906: 370" TO a,b,h
80 | Ormiscus stratus Jordan, 1906: 365" BV a,b,h
81 | Ormiscus tener Jordan, 1906: 367 GU, SA a,b,h
Subfamily Choraginae Kirby, 1819
Tribu Araecerini Lacordaire, 1866
25 | Acaromimus Jordan, 1907: 381 82 | Acaromimus sharpi Jordan, 1907: 382** PE* a
26 | Araecerus Schoenherr, 1823: 1135 | 83 | Araecerus fasciculatus (DeGeer, 1775: 276) GU*, JA* c
= Curculio fasciculatus DeGeer, 1775: 276
= Curculio coffeae Fabricius, 1801: 411
= Araecerus coffeae (Fabricius, 1801: 411)
27 | Habroxenus Valentine, 1998: 256 84 | Habroxenus fuscus Valentine, 1998: 257" AV, 1Z e, h
28 | Neoxenus Valentine, 1998: 253 85 | Neoxenus polius (Jordan, 1907: 380) AV e, h
= Notioxenus polius Jordan, 1906: 380
Choragini Kirby, 1819
29 | Holostilpna Jordan, 1907: 382 | 86 | Holostilpna picipes Jordan, 1907: 383" | BV | a,h
Choraginae Incertae Sedis
30 | Ambonoderes Jordan, 1907: 381 | 87 | Ambonoderes punctiger Jordan, 1907: 381" | ES | a, g
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BIBIONIDAE (DIPTERA) OF GUATEMALA

SCOTT J. FITZGERALD

Pacific NW Diptera Research Lab, 1460 SW Allen St., Corvallis, Oregon, USA 97333. woodyfitz@gmail.com

RESUMEN

Este estudio resume los registros publicados y nuevos de
especies de moscas de la familia Bibionidae de Guatemala;
se registran cuatro géneros, 18 especies identificadas y se
discuten algunas especies extralimitales. Se proporcionan
los datos de localidades de colecciones en Guatemala para
cada especie. También cuando es apropiado se presenta la
informacion adicional como distribucién geografica mas am-
plia (incluso registros nuevos para el pais) y otros detalles
bionémicos y taxonémicos.

ABSTRACT

This study summarizes the published records and adds new
records of bibionid fly species from Guatemala; four genera
and 18 identified species are recorded and several extralimi-
tal species discussed. Guatemalan collection locality data is
provided for each species and where appropriate, additional
information such as the broader geographic distribution (in-
cluding new country records), and other bionomic and taxo-
nomic details are given.

INTRODUCTION

The family Bibionidae is worldwide in distribution and in-
cludes eight extant genera, including the genus Hesperinus
Walker (Pinto & Amorim 2000, Fitzgerald 2004), though
Hesperinus is treated as a distinct family by some authors
(Krivosheina & Mamaev 1967, Krivosheina 1997). A sum-
mary of the classification and biology of the family can be
found in any of the regional Diptera manuals (e.g., Fitzgerald
2009, Skartveit 2017) with several recent alternative classifi-
cations based on molecular methods or considering inclusion
of newly discovered fossil forms discussed by Sev¢ik et al.
(2016) and Skartveit & Ansorge (2020) respectively.

The immature stages of Bibionidae are generally considered
to be gregarious and phyto-saprophagous, feeding on decay-
ing plant materials, such as leaves and sometimes plant root-
lets in the top layers of soil and leaf litter; some species have
also been reared from manure and rotten wood (see review of
larval biology in Fitzgerald 2009). Adults are short-lived, of-
ten collected on flowers where they apparently feed on nectar
or pollen and are the exclusive pollinators of some Orchida-

ceae and Iridaceae (see review of adult biology in Fitzgerald
2009). There are approximately 192 species of Neotropical
Bibionidae with about 47 of these known from Central Amer-
ica (Fitzgerald 2004, 2009, 2021a, 2021b). The present study
summarizes our understanding of the species of Bibionidae
occurring in Guatemala, recognizing 18 identified species in
four genera.

The history of the taxonomy of Neotropical bibionids
stretches back to Fabricius (1805) with the description of
the first few species of Neotropical Plecia Wiedemann. This
was followed by 135 years of new species trickling-in from
various authors, with significant contributions by Blanchard
(1854) and Philippi (1865) on the Chilean species and a
string of papers by F. W. Edwards between 1920 and 1938
describing numerous species and reviewing the known spe-
cies of Chile (Edwards 1930). However, it wasn’t really until
D. E. Hardy’s efforts between 1940 and 1967 that more fo-
cused and synthetic works on the group were developed, such
as Hardy’s (1945) revision of Neotropical Plecia and Penthe-
tria Meigen and later, Hardy’s (1953) paper on the Bibioni-
dae of Argentina. After Hardy, there was quite a lull in activ-
ity until the revision of Mexican and Central American Bibio
Geoffroy (Fitzgerald 1997a), and Neotropical treatments of
the genera Bibionellus Edwards (Pinto & Amorim 1997) and
Penthetria (Fitzgerald 2021a) as well as a number of oth-
er contributions mostly by Fitzgerald (1997b, 1998, 2000,
2009, 2021b), Pinto & Amorim (1996), and Amorim & Pinto
(2004). Hardy (1966) cataloged the Neotropical bibionids as
a whole, but there are only a few papers (ranging from cat-
alogs to full taxonomic treatments) that address the bibionid
fauna of specific countries: Chile (Edwards 1930, Fitzger-
ald et al. 2020), Argentina (Hardy 1953), Nicaragua (Maes
1990), Mexico (Fitzgerald 2000), and Colombia (Falaschi et
al. 2016). While several species of bibionids have been de-
scribed from Guatemala, no previous studies have focused
on its fauna.

MATERIALS AND METHODS

Guatemalan records listed in species accounts include both
previously published and unpublished records. Label data
has not been standardized. Photographed specimens were
collected in Guatemala. The following list provides acro-
nyms for collections referenced in the species accounts:
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American Museum of Natural History, New York (AMNH);
Academy of Natural Sciences, Philadelphia, Pennsylvania
(ANSP); Canadian National Collection of Insects, Ottawa,
Canada (CNCI); Field Museum of Natural History, Chica-
g0, Illinois (FMNH); Florida State Collection of Arthropods,
Gainesville, Florida (FSCA); Snow Entomological Collec-
tions, University of Kansas, Lawrence, Kansas (SEMC);
Scott Fitzgerald, Corvallis, Oregon (SFC); The Bohart Mu-
seum of Entomology, University of California, Davis, Cali-
fornia (UCDC); National Museum of Natural History, Smith-
sonian Institution, Washington, D.C. (USNM); Coleccion de
Artropodos de la Universidad del Valle de Guatemala, Gua-
temala City, Guatemala (UVGC).

RESULTS

Key to bibionid genera known from Central
America

1 Rs furcate (R, , present); apex of fore tibia simple (not
drawn-out into a strong point nor with an apical crown of
spines) (Fig. 1-3)...cooiiiiieie e 2

la Rsunbranched (R,,, absent); apex of fore tibia drawn-out

into a strong point (Fig. 4) or with an apical crown of spines

2 R, ,short, oblique or vertical in position (Fig. 2, 3).............
................................................................... Plecia Wiedemann

3 Apex of fore tibia drawn-out into a strong point (Fig. 4, 5)..
......................................................................... Bibio Geoffroy

3a Fore tibia with an apical crown of spines and one or more
sets of subapical spines (Fig. 6, 7)................ Dilophus Meigen

Species accounts of Guatemalan Bibionidae

Four genera of Bibionidae are recorded from Guatemala: Pen-
thetria, Plecia, Bibio, and Dilophus. The genus Enicoscolus
occurs in Mexico and Brazil, but there are currently no re-
cords of this genus from Central America and no single
species is known from neighboring areas on both sides of
Guatemala (Fitzgerald 1997b, Amorim & Pinto 2004). The
only other bibionid genus known from the Neotropics is
Bibionellus with four species restricted to South America
(Pinto & Amorim 1997). A more inclusive key to the bibionid
genera than the key presented herein (for taxa which occur in
Central America, Mexico, and the Caribbean) can be found in
the Manual of Central American Diptera (Fitzgerald 2009).

The following 18 species (and one unidentified species which
may represent Dilophus stygius Say) of Bibionidae are here
recorded from Guatemala.
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1. Genus Penthetria Meigen

The New World species of Penthetria were revised by Fitz-
gerald (2021a); eight species were recognized with three re-
corded from Guatemala and an additional two (considered
extralimital below) recorded from both southern Mexico
and Costa Rica. The little that is known about the biology of
Penthetria is based on the immature stages of two Palearctic
species; one known to recycle leaf litter in central European
forests and the second species collected in cow manure in
China (see summary of biology of Penthetria in Fitzgerald
2021a).

1-1. Penthetria arizonensis Fitzgerald, 2021a

Guatemalan records (Fitzgerald 2021a): “Guatemala, Puerta
Parada, 1850 m, 7-14 IX 2013, J. C. Schuster, IM (UVGC),
22-28 Aug 2015, 1M, 2F (SFC).”

Comments: This species, described from southern Arizona, is
also recorded from Mexico and Costa Rica.

1-2. Penthetria distincta Hardy, 1945 (Fig. 1)

Guatemalan records (Hardy 1945 (type series) & Fitzgerald
2021a): Holotype male, “Antigua,” 24 June 1923, E. G.
Smyth, (USNM); Guatemala, Guatemala City, 2 May 1923,
E. G. Smyth, 4 male paratypes (USNM), 20 July 1923, 1 male
paratype (USNM); Sacatepéquez, “Antiqua,” D. G. Eisen, 2
male paratypes (USNM); “Antiqua,” [these localities likely
refer to Antigua], 24 June 1923, E. G. Smyth, 1 female (allo-
type) (USNM); Quetzaltenango, Volcan Santa Maria, Nov.,
Schaus & Barnes, 1 male paratype (USNM); “Guatemala,
Puerta Parada, 1850 m, Bosques cipres, J. C. Schuster, 15-22
XII 2012, 1male (UVGC), 22-29 XII 2012, 2 males (SFC),
29 XII 2012-5 1 2013, 1 female (SFC), 22 1I-1 III 2014, 1
female (SFC); Puerta Parada, 1850 m, Casa Jack, 14.556630,
-90.463362, 5-12 Jan 2013, J. C. Schuster, 1 female (SFC);
Puerta Parada, 1840 m, 7—14 VII 2018, J. C. Schuster, 1 fe-
male (UVGC), 14-21 VII 2018, 1 male (SFC); Totonicapan,
Momostenango, 9 Dec. 1979, 1 male (UCDC).”

Comments: One of the few Bibionidae described from Gua-
temala, this fairly large species has male wing 7.0-9.5 mm
and female wing 12.0-12.5 mm. It is also recorded from El
Salvador and Chiapas in Mexico.

1-3. Penthetria mexicana (Hardy, 1937)

Guatemalan records (Fitzgerald 2021a): “Guatemala, Puerta
Parada, 1850 m, J. C. Schuster, 27 June—4 July 2015, 1 male
(SFC), 11-18 July 2015, 1 male (SFC), 19-26 Oct 2013, 1
male (SFC), 2-9 XI 2013, 3 males, 2 females (SFC); Guate-
mala, Puerta Parada, 1840 m, J. C. Schuster, 4-11 XI 2017, 6
males (4 SFC, 2 UVGC), 28 Oct—4 Nov 2017, 1 male (SFC).”

Comments: Originally described from Mexico in the genus
Plecia, this species is also recorded from Costa Rica.



2. Genus Plecia Wiedeman

Aside from the poles, Plecia is found worldwide with its
greatest diversity in the tropical regions. Hardy (1945)
provided the most recent revision of the Neotropical spe-
cies, though many species have been added and a few
synonymized since that publication (summarized by Fitzger-
ald 2021b), bringing the total number of Neotropical Plecia
species to 83. Larvae of the genus are generally considered
to be gregarious in the top layers of soil where they are phy-
tosaprophagous. The few known immature stages of Plecia
have been collected in moist areas under decaying vegeta-
tion, under cow manure, and in leaf litter or sod and some
have been reared from rotten logs (Hardy 1940, Buschman
1976, Denmark et al. 1998). Adults are sometimes collected
on flowers and can occur in large numbers. A summary of the
biology of the well-known species Plecia nearctica Hardy
(see Comments below) by Denmark et al. (1998) provides a
good starting-point for the study of other lesser-known spe-
cies. Updated genus-level synonyms and a list of selected
references covering all aspects of the Neotropical species of
Plecia (taxonomy, morphology, biology, immature stages, re-

Figure 1. Penthetria distincta Hardy, male. Scale = ca. 1.0 mm.

gional keys and lists, phylogeny, etc.) was provided by Fitz-
gerald et al. (2020).

2-1. Plecia bicolor Bellardi, 1859

Guatemalan records: ALTA VERAPAZ: Coban, 4000
ft., 8 July 1947, C. & P. Vaurie, 1 male (AMNH);
HUEHUETENANGO: ca 9 km NNE of Barillas, Reser-
va Natural Protegida Yal Unin Yul Witz, 13-14 July 2018,
N15.86946° W91.27551°, 1075m, light traps, R. S. Zack, 1
male, 1 female (SFC, UVGC).

Comments: P. bicolor was previously known from Mexico
and Panama (Hardy 1945, 1966, Fitzgerald 2000). In addition
to the Guatemalan material, specimens of this species were
also studied from Honduras and Costa Rica.

2-2. Plecia nearctica Hardy, 1940

Guatemalan records: Hardy (1940) records 1 male from

“Patulul (M. Bates)” and 1 male and 1 female from “Puerto

Barrios.” An additional specimen from “Santa Rosa Dept.,
El Cerinal off CA-1. Rd to Lag. El Pino. 5 Oct 2013.
N14.33698° W90.40596°, 1035m, R. S. Zack collr.,
sweeping” (UVGC) has been studied.

Comments: P. nearctica, the original “love-bug,” is
very common in the southeastern USA where it can
reach nuisance-pest status. Due to this pestiferous

‘) reputation, it is without doubt the best studied of all

Plecia species and has been the focus of no less than
20 publications (see Denmark et al. 1998 as well as
the many papers cited by Fitzgerald et al. 2020). Ple-
cia nearctica has also been recorded from Mexico,
Honduras, and Costa Rica (Hardy 1966). The envi-
ronmental conditions of Patulul and Puerto Barrios
are not at all similar (J. Schuster, pers. com.), sug-
gesting that P. nearctica has a broad ecological range.

2-3. Plecia parvistylata Hardy, 1942a

Guatemalan records: Holotype male from “Antigua,
Guatemala, May 14, 1925 (E. G. Smyth)” (USNM).

Comments: Known only from Guatemala. P. parvi-
stylata belongs to the americana-species-group (Fitz-
gerald 2021b).

2-4. Plecia pertinens Hardy, 1942a

Guatemalan records: Hardy (1942a) lists paratype
specimens from “Guatemala City” and “Moca, Gua-
temala, March 24, 1935, 3000 ft. (D. M. Bates).”

Comments: Also recorded from Mexico and Hon-
duras by Hardy (1942a). P. pertinens belongs to the
americana-species-group (Fitzgerald 2021b).
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2-5. Plecia plagiata Wiedemann, 1824

Guatemalan records: BAJA VERAPAZ: Rabinal, 1-3-1965,
G. S. O’Neal, 1 female (UCDC), same except 5 Sept. 1964, 1
female; JUTTAPA: Tiucal, 20 Aug. 1961, M. E. Irwin, 1 male,
1 female (UCDC); SUCHITEPEQUEZ: Variedades, 500 ft.,
30 June 1947, 7 males 1 female (AMNH). Noting the wide-
spread Neotropical distribution of this species, Hardy (1945)
states that “Edwards also reports this [species] from Nicara-
gua and Guatemala.” However, I have been unable to find the
Edwards paper or records to which Hardy refers.

Comments: P. plagiata is one of the most common, wide-
spread, and distinctive of all the New World Plecia; it has
boldly patterned wings (dark along the veins and clear in
the middle of the cells) which is uncommon for the genus.
This species occurs from Mexico to Argentina with coun-
try records from Mexico, Guatemala, Nicaragua, Honduras,
Costa Rica, Panama, Peru, Colombia, Venezuela, Guyana
(as “British Guiana”), Surinam (as “Dutch Guiana”), Brazil,
and Argentina (Hardy 1945, 1953, Maes 1990). Additionally,
the following new country records are here reported based
on material examined by the author: Belize, El Salvador,
Ecuador, French Guiana, Trinidad, Bolivia, and Paraguay.
The immature stages of this species were described by Pinto
& Amorim (1996). P. plagiata belongs to
the nigra-species-group (Fitzgerald 2021b).

2-6. Plecia quadrivittata Williston, 1900
(Fig. 2)

Guatemalan records: GUATEMALA:
Puerta Parada, 1840-1850 m, J. C. Schus-
ter from August, October and November
(SFC, UVGO).

Comments: Previously known from Mexi-
co and Honduras (Honduran records based
on P uberta which was synonymized
with P. quadrivittata by Fitzgerald 1998).
Color of the mesonotum in this species is
variable, ranging from orange to bicolored
(black anteriorly and orange posteriorly as
in Fig. 2), to entirely black.

2-7-1.  Plecia
Walker, 1848

Guatemalan records: Hardy (1966) lists this
species from “Guatemala”

rufithorax  rufithorax

Comments: See Comments under P. . con-
cava.

2-7-2. Plecia rufithorax concava Hardy,
1942a

Guatemalan records: Hardy (1945) includes
the following Guatemalan specimens as
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part of the type series: “Cacao Trece Aguas, Alta V. Paz, Gua-
temala, Aug. 4, ’06 (Schwarz-Barber)” (holotype and allotype
on same pin (USNM) and one female paratype) and “Cayuga,
Guat., April 1915, (Wm. Schaus).” Roback (1957) records 1
male from “Piedras Negras, Peten, Guatemala, IV-VI, 1936
(L. Satterthwaite, Jr.)” (ANSP). An additional specimen was
studied by the author from: PETEN: Santa Elena, 120-160 m,
Aug 1976, N. L. H. Krauss, 1 male (AMNH).

Comments: P. r. rufithorax was originally described from
Jamaica. Hardy (1942a) erected P. . concava for a similar
form discovered both on the mainland (including Guatema-
lan specimens) and Jamaica. Since then, both subspecies are
known from both Jamaica and the mainland (Hardy 1966).
Hardy (1945) notes that the male terminalia are very similar
while there is more difference in the female terminalia. These
forms require further study to better understand their status.

2-8. Plecia schusteri Fitzgerald, 2021b (Fig. 3)

Guatemalan records: “GUATEMALA, Puerta Parada, 1840
m, 27 X —3 X1 2018, J. C. Schuster” (CNCI).

Comments: Presently known only from the holotype. P.

Figure 2. Plecia quadrivittata Williston, male. Scale = ca. 1.0 mm.



——

Figure 3. Plecia schusteri Fitzgerald (holotype male); photo previously published in Zootaxa (Fitzgerald 2021b). Scale = ca. 1.0 mm.

schusteri belongs to the americana-species-group (Fitzgerald
2021b).

2-9. Plecia varabilis Hardy, 1942a

Guatemalan records: Two female paratypes from “Guatalon,
Guat., May 4, 1931 (D. M. Bates)” (Hardy 1942a).

Comments: Recorded also from Panama (Hardy 1942a,
1966). Additional specimens were studied from Costa Rica.

3. Genus Bibio Geoffroy

The Mexican and Central American species of Bibio were
revised by Fitzgerald (1997a) with 15 species recorded from
this region. Larvae are found gregariously in soil and leaf-lit-
ter and adults can sometimes be conspicuous during male
swarming.

3-1. Bibio atrigigas Fitzgerald, 1997a

Guatemalan records: Fitzgerald (1997a) tentatively included
a record of this species based on a single female (USNM)
from “Volcan, Sta. Maria, October, Schaus & Barnes.” A male
specimen has been studied from Guatemala, Puerta Parada,
1850 m, 23-30 May 2015, col. J. C. Schuster (UVGC).

Comments: The species is also recorded from Mexico (in-
cluding Chiapas) and Costa Rica. As the species name
(meaning “black giant”) indicates, this species is distinctive
by its large size (wing 7.0-8.0 mm in males and 8.5-11.0
mm in females) and is the largest Bibio species known from
Mexico and Central America. The species has been recorded
from April to June with a single record from October (the ten-
tatively included female from Guatemala) and at elevations
from 1,700-2,867 m.

3-2. Bibio fuligineus Bellardi, 1859

Guatemalan records (Fitzgerald 1997a): “Chichicastenan-
go, 6,000 ft., 7 Aug. 1947, F. Johnson donor, C. & P. Vaurie
coll., 1 female (AMNH)” and “Capetillo, Sac., 5,000 ft., 21
Aug. 1947, F. Johnson donor, C. & P. Vaurie coll., 3 males
(AMNH).”

Comments: B. fuligineus is one of the most common species
of Bibio in Mexico and is recorded from June to November
with most records from July to August. Adults have been
collected at elevations of 1,403—-2,135 m and one female on
Asteraceae.

3-3. Bibio intermedius Rondani, 1850 (Fig. 4)

Guatemalan records (Fitzgerald 1997a): “Antiqua, 17 June
1923, E. G. Smyth, 5 males 11 females (USNM) [this local-
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Figure 4. Bibio intermedius Rondani, male. Arrow indicating the apex of the fore tibia, which is drawn-out into a strong point (mucron);
this is characteristic for the genus and several other small genera of Bibionidae not currently known to occur in Guatemala. Scale = ca.

1.0 mm.

ity likely refers to Antigua]; Dept. Solola, Panajachel, Lk.
Atitlan, 26 June 1965, M. G. Naumann, 2 males (SEMC);
Nebaj, 6,000 ft., 10 Aug. 1947, F. Johnson Donor, Cols. C.
& P. Vaurie, 1 male (AMNH); Chimaltenango, 19-20 Aug.
1965, P. J. Spangler, 1 male (USNM); Chimaltenango, Chi-
mal, 6,600 ft., 2 Aug. 1958, Neff & Mathews, 1 male (CUIC);
Chichicastenango, 6,000 ft., 7 Aug. 1947, F. Johnson Donor,
Cols. C. & P. Vaurie, 1 male 1female (AMNH).” Additional
material has been studied from Guatemala, Puerta Parada,
from 2-9 June, 25 July—1 August, 14-21 & 18-26 July, and
1-8, 3-10, 8-15, & 22-28 August, coll. J. C. Schuster (SFC,
UVGCO).

Comments: Found in the mountains from northwestern Mex-
ico south to South America, this species is one of the most
common Bibio species in Mexico. Most records are from
June to August though records extend from May to February.
The species has been taken at elevations of 1,495-3,140 m.

3-4. Bibio stonei Hardy, 1942b

Guatemalan records (Fitzgerald 1997a): “Palin, W. M. Mann,
4 males (USNM).”

Comments: This species is also known from Mexico and El
Salvador. Recorded from June to August with most records
from July. The species has been taken at ultraviolet lights, in
scrub forest, and at elevations of 159-1,891 m.
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3-5. Bibio superfluus Schiner, 1868 (Fig. 5)

Guatemalan records: Records from Fitzgerald (1997a): “La
Jolla Grande (Finca Monserrat) NW Slope Volcan Fuego,
5,700 ft., Mun., Yepocapa, Chimal, 4 May 1948, CNHM Gua-
temala Zool. Exped. (1948) R. L. Wenzel, 2 males (FMNH);
S. P. Yepocapa, Chimal, 30 April 1948, 4,800 ft., sweeping
vegetation, CNHM Guatemala Zool. Exped. (1948) R. D.
Mitchell, 3 males (FMNH); S. P. Yepocapa, Chimal, 12 May
1948, 4,800 ft., at light, CNHM Guatemala Zool. Exped.
(1948) R. D. Mitchell, 1 male 2 females (FMNH); Antigua,
September 1959, N. L. H. Krauss, 1 female (USNM); San
Marcos Finca La Paz near La Reforma, 3,460 ft., 5 May 1956,
T. H. Hubbell 252, 1 male (FSCA); Yepocapa, March-June
1945, H. Elishewitz, 1 male 1female (AMNH).” Addition-
al material has been studied from Guatemala, Puerta Parada,
12—19 May and 2-9 June, coll. J. C. Schuster (SFC, UVGC).

Comments: One of the most common Bibio species in Mex-
ico and Central America with a distribution stretching from
the southeastern USA to northern South America. Mexican
and Central American populations appear to fly nearly year-
round with records from January to November. Adults have
been collected at elevations from 820-2,623 m.

4. Genus Dilophus Meigen

Fitzgerald (2004) lists 80 species of Dilophus from the Neo-
tropical region, but aside from Hardy’s (1953) work on the



Figure 5. Bibio superfluus Schiner, male. Scale = ca. 1.0 mm.

Figure 6. Dilophus ornatus (Hardy), female. Arrow indicating apex of fore tibia with crown of spines, which is
diagnostic for the genus. Scale = ca. 1.0 mm.

101



Argentine species, the lack of more modern taxonomic treat-
ments and the difficulty in locating and studying the multitude
of old type specimens has largely paralyzed further work on
the Neotropical species (Fitzgerald et al. 2020). In addition to
the species listed below, at least six additional morphospecies
of Dilophus occur in Guatemala. Dilophus ornatus (Hardy),
described from Guatemala, is the only species that could be
identified with confidence in the material studied. A revision
of the genus, including the study of all the available types is
needed.

4-1. Dilophus ornatus (Hardy, 1942¢) (Fig. 6)

Guatemalan records: Hardy (1942c¢) records the holotype and
allotype (same pin; USNM) from “Guat. City, Guatemala, El.
5000 ft., March 1932 (C.N. Ainslie).” Additional specimens
from the months of January, February, March, June, July,
August, and September were studied from GUATEMALA:
Puerta Parada, 1840-1850 m, J. C. Schuster (SFC, UVGC).
Three specimens from “Solola Dept., Rt. CA-1, ca 1 km W of
Los Encuentros jct., 16 July 2018, N14.83621° W91.12714°,
2650 m, sweeping, R. S. Zack collr.” are tentatively identified
as this species, but show variation that warrants further study.

Comments: This species was originally described from Gua-
temala. Hardy (1942c) notes that “this species represents
one of the few known examples of sexual dimorphism in the
arrangement of the teeth on the front tibiae;” females with a
row of 4 spines in the middle set and males with three spines
in the middle set with a fourth spine offset slightly more
apically. However, study of additional material indicates
that sometimes the arrangement of tibial spines of the male
mirrors that in the female. Additional specimens of this spe-
cies have been studied from Mexico.

4-2. Dilophus sp. near stygius Say, 1829 (Fig. 7)

Guatemalan records: GUATEMALA: Puerta Parada, 1840—
1850 m, J. C. Schuster (SFC, UVGC).

Comments: A fairly large, entirely black, and relatively com-
mon species may represent D. stygius Say (described from
Mexico), but Say’s species will most likely need to be treated
as unrecognized as the type is lost and more than one species
occurs in the region that matches the original description (S.
Fitzgerald, pers. obs.). Material previously considered to be
Say’s species by the present author also appears to be con-
specific with the types of D. melanarius Wulp, but Wulp’s
species is based only on females which complicates the issue.
As noted above, the genus needs revision.

5. Extralimital species

An additional three extralimital species are listed below;
these species have not been recorded from Guatemala, but
have been recorded from neighboring areas on both sides of
Guatemala and are therefore likely to occur there. Undoubt-
edly, additional species will be recorded, particularly in the
genus Dilophus which needs taxonomic revision.

5-1. Penthetria appendicula Hardy, 1945

Comments: Recorded from Mexico and Costa Rica, this spe-
cies also likely occurs in Guatemala.

5-2. Penthetria dolichopeza Fitzgerald, 2021a

Comments: This uncommon species is recorded from
Chiapas in Mexico and Costa Rica and therefore likely oc-
curs in Guatemala.

Figure 7. Dilophus sp. near stygius Say, female. Scale = ca. 1.0 mm.
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5-3. Bibio borisi Fitzgerald, 1997a

Comments: This species is recorded from Chiapas in Mexi-
co and Honduras (Fitzgerald 1997a) and therefore also likely
occurs in Guatemala.

DISCUSSION

This preliminary list of the Bibionidae of Guatemala will un-
doubtedly grow longer with time and the discovery of both
new distribution records and new species. Some species list-
ed from southern Mexico (Fitzgerald 2000) or described/re-
corded from other adjacent countries (Hardy 1966) are likely
candidates to be eventually recorded from Guatemala. The
lack of a revision of the Neotropical species of Dilophus pro-
vides the greatest hurdle to a more complete list of Guate-
malan species as most of the species in this genus remain, at
present, unidentifiable.
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RESUMEN

El conocimiento sobre la diversidad de hormigas para Guate-
mala se ha desarrollado de manera importante en los ultimos
aflos. Los avances en la sistematica molecular han ayudado
a dilucidar algunas de las relaciones dentro de Formicidae
y, con ello, sentado las bases para los cambios taxonémicos
recientes. En este capitulo se presenta una lista actualizada de
las hormigas para Guatemala que incluye claves de identifi-
cacion para subfamilias y géneros. Se realizo una busqueda
exhaustiva de literatura y los datos se corroboraron a través
del uso de paginas especializadas (e.g., AntWeb, AntCat y
AntWiki). Se reporta un total de 10 subfamilias, 92 géneros y
568 especies de hormigas para Guatemala.

ABSTRACT

The knowledge on Guatemalan ant diversity has increased
dramatically in the last few decades. Advances in molecu-
lar phylogenetics have helped to clarify some of the rela-
tionships within Formicidae, thus laying the groundwork
for recent taxonomic changes. In this chapter we present an
updated checklist of the Guatemalan ants, including identi-
fication keys to subfamilies and genera. An exhaustive liter-
ature search was carried out and the data were corroborated
according to the specialized websites (e. g., AntWeb, AntCat
and AntWiki). A total of 10 subfamilies, 92 genera and 568
species of ants were recorded for Guatemala.

INTRODUCCION

El conocimiento sobre la diversidad y clasificacién mirme-
coldgica se ha desarrollado de forma sustancial en las ultimas
décadas. De acuerdo con Ward (2007), por ejemplo, en el afio
1758 Linnaeus habia descrito 17 especies de hormigas dentro
del género Formica. Actualmente, esas mismas especies se
han reubicado en 11 géneros y 4 subfamilias. A nivel mun-
dial se reconocen poco mas de 14 mil especies de hormigas
distribuidas en 16 subfamilias y 345 géneros (Bolton 2022).

El primer informe general sobre las hormigas de Guate-
mala aparece en Biologia Centrali-Americana (Godman &
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Salvin 1879-1915), en el que Forel (1899) reporta 97 espe-
cies. Luego, Kempf (1972) registra 143 especies y mas tarde
Brandao (1991) agrega mas registros para un total de 171
especies. Recientemente, en el volumen II de Biodiversi-
dad de Guatemala (Cano & Schuster 2012), Branstetter &
Saenz (2012) informan de 418 especies. Este incremento en
los registros para Guatemala se debe, sobre todo, al proyecto
Leaf Litter Arthropods of Mesoamerica llevado a cabo en
2009; del que, hasta la fecha, se contintan describiendo nue-
vas especies.

Los objetivos de este capitulo son una actualizacion del
conocimiento de la diversidad de especies de hormigas para
Guatemala, y la presentacion de claves de identificacion para
subfamilias y géneros. Esperamos que sirva de apoyo a las
personas interesadas en conocer y estudiar este grupo de in-
sectos.

METODOS

Para generar la lista taxonémica se tom6 como referencia el
trabajo realizado por Branstetter & Séenz (2012) que presenta
una lista de hormigas de Guatemala hasta el afio 2012. En este
capitulo se realizd, por un lado, una actualizacion de la lista
mencionada a través de una revision bibliografica exhausti-
va que incluy6 informacién sobre la presencia de especies
de hormigas en el pais hasta agosto de 2022. Por otro lado,
se realizaron los cambios nomenclaturales correspondientes
con la informacion disponible en AntCat (Bolton 2022); ver
Apéndice 1 para esta actualizacion taxonoémica.

Las claves de identificacion a nivel de subfamilia se
generaron siguiendo a Camacho et al. (2022), Mackay &
Mackay (1989), y Schmidt & Shattuck (2014). Las claves
para géneros se basaron en los trabajos de Baccaro et al.
(2015), Bolton (1994), Borowiec (2016), Branstetter (2009),
Camacho et al. (2022), LaPolla (2010), LaPolla et al. (2012),
Palacio & Fernandez (2003), Schmidt & Shattuck (2014),
Shattuck (1992), Solomon et al. (2019), y Ward & Boudinot
(2021).

Con el objetivo de ayudar en la identificacion de subfamilias
y géneros se presenta un dibujo de la morfologia externa de
las hormigas (Fig. 1). También, para facilitar el uso de las



Cabeza

Mesosoma

a aguijon fm  fémur P peciolo

A Zg(rir(lgl(i)niil segmento gaster pi pigidio

c coxa gm  glandula metapleural pn  pronoto

cl clipeo gta  garras tarsales pp  postpeciolo
e espiraculo hi hipopigio pr propodeo
es  escapo mn  mandibula t tibia
A flagelo ms  mesonoto ta tarso

o 0jo tr trocanter

Figura 1. Morfologia externa de una hormiga. Imagen modificada de Branstetter & Saenz (2012).

claves se ilustraron usando imagenes disponibles en www.
antweb.org en donde se sefialan los caracteres morfologicos
relevantes para su identificacion.

RESULTADOS

Hasta la fecha se han registrado 10 subfamilias, 92 géneros y
568 especies de Formicidae en Guatemala. A nivel mundial
se reconocen 16 subfamilias, 63% de las cuales estan pre-
sentes en Guatemala (Fig. 2). Las cuatro subfamilias mejor
representadas en términos de niimero de especies son (en or-
den descendente): Myrmicinae, Ponerinae, Formicinae y Do-
rylinae; las que en conjunto contienen el 82% de las especies
de Guatemala (Fig. 3). El nimero de géneros registrados en
Guatemala (92) representa un 26% del total de géneros en el
mundo (Fig. 4).

Figura 2. Porcentaje de subfamilias de hormigas presentes en Guatemala
respecto al total de subfamilias a nivel mundial.
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Cuadro 1. Numero de especies por género reportadas para Guatemala. En negritas los géneros de hormigas que no se habian
reportado previamente del pais.

Género Nlimerf) de Género Nl’lmer? de Género Nl’lmer? de
especies especies especies
Acanthognathus 2 Gnamptogenys 2 Ponera 1
Acanthoponera 1 Holcoponera 3 Poneracanta 1
Acromyrmex 3 Hylomyrma 1 Prionopelta 4
Acropyga 4 Hypoponera 8 Probolomyrmex 1
Adelomyrmex 12 Labidus 2 Proceratium 5
Alfaria 2 Lachnomyrmex 3 Procryptocerus 3
Anochetus 2 Leptanilloides 1 Pseudomyrmex 41
Aphaenogaster 1 Leptogenys 9 Pseudoponera 2
Apterostigma 2 Linepithema 2 Rasopone 5
Atta 3 Mayaponera 1 Rhopalothrix 6
Azteca 17 Megalomyrmex 4 Rogeria 10
Belonopelta 1 Monomorium 3 Sericomyrmex 2
Brachymyrmex 13 Mycetophylax 1 Simopelta 1
Camponotus 36 Mpycetomoellerius 2 Solenopsis 13
Cardiocondyla 1 Mycetosoritis 1 Stenamma 17
Carebara 2 Myrmelachista 4 Strumigenys 29
Cephalotes 14 Myrmicocrypta 1 Syscia 16
Cheliomyrmex 1 Neivamyrmex 15 Tapinoma 3
Colobopsis 1 Neoponera 11 Tatuidris 1
Crematogaster 17 Nesomyrmex 4 Technomyrmex 1
Cryptopone 3 Nomamyrmex 1 Temnothorax 15
Cylindromyrmex 3 Nylanderia 5 Tetramorium 1
Cyphomyrmex 5 Octostruma 11 Thaumatomyrmex 1
Discothyrea 3 Odontomachus 10 Trachymyrmex 1
Dolichoderus 5 Pachycondyla 3 Tranopelta 1
Dorymyrmex 3 Paratrachymyrmex 3 Typhlomyrmex 2
Eciton 4 Paratrechina 1 Wadeura 1
Ectatomma 2 Perissomyrmex 1 Wasmannia 3
Eurhopalothrix 8 Pheidole 86 Xenomyrmex 2
Forelius 2 Platythyrea 2 Zatania 1
Fulakora 3 Pogonomyrmex 1 Total 568
B AgroccomyTmecinac
B Amblyoponinac
Proceratiinae

u Ectatomminae

® Dolichoderinac

u Pseudomyrmecinas
® Dorylinas

® Poncrinac

G5 (11%)

= Formicinae

® Myrmicinae
Figura 3. Porcentaje de especies de hormigas por subfamilia presentes en
Guatemala.

Figura 4. Porcentaje de géneros de hormigas presentes en Guatemala
respecto al numero de géneros a nivel mundial.
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Clave para subfamilias de hormigas de Guate-
mala

Modificada de Camacho et al. (2022), Mackay & Mackay
(1989), y Schmidt & Shattuck (2014).

1. Region entre el propodeo y el gaster compuesta de dos
segmentos (peciolo y postpeciolo; Fig. 5A)........ccccceoveenene. 2

- Region entre el propodeo y el gaster compuesta de un solo
segmento (peciolo; Fig. 5B); el postpeciolo forma parte del
BASTOT. ...ttt ettt e 5

Fig. 5B

2(1). Carinas frontales (cf) colocadas muy cerca entre si y no
cubren las inserciones antenales que estan colocadas cerca
de la base de las mandibulas (Fig. 6A)...........cccccoevvevvrnennen. 3

- Carinas frontales (cf) no colocadas muy cerca entre si, por
lo general tienen lobulos que cubren parte o toda la insercion
de las antenas (Fig. 6B)...........cccocvvoenirienieecee e 4

3(2). Ojo muy grande y cubre casi la mitad de la longitud
de la cabeza, usualmente con tres ocelos (Fig. 7A)..............
<eveeeee... Pseudomyrmecinae

- Ojo reducido a un solo omatidio, vestigial o ausente (Fig.
Dorylinae

4(2). En vista frontal, inserciones antenales mas cerca de
la mitad de la cabeza que de los bordes laterales de esta;
mandibulas usualmente se entrecruzan (al menos sus apices)
al estar cerradas (Fig. 6B). Tibia posterior rara vez con es-
polén pectinado..........cccoceeeeievieieieeencneee.... Myrmicinae

- En vista frontal, inserciones antenales muy separadas y mas
cerca de los lados de la cabeza que de la mitad; mandibulas
se oponen, no se cruzan al estar cerradas (Fig. 8). Tibia media
y posterior con espolon pectinado...... Agroecomyrmecinae

5(1). Aguijon presente; gaster relativamente alargado y cilin-
drico (Fig. QA)....oooiiiieieeceeeeee e s 6

- Aguijon ausente; gaster frecuentemente corto y subesférico

6(5). Peciolo y primer segmento del gaster ampliamente ar-
ticulados, separados entre si por una constriccion poco pro-
funda (Fig. 10A)........cccooeevieiieieieieeees Amblyoponinae

- Peciolo y primer segmento del gaster unidos por una articu-
lacién muy estrecha, separados entre si por una constriccion
muy profunda (Fig. 10B)..........ccccocevvieviiiieriiiieieceeeeiene 7



7(6). Inserciones antenales expuestas y ubicadas en el mar-
gen anterior de la cabeza (Fig. 11A). Sutura promesonotal
fusionada o ausente (Fig. 12A)...........cccoe...e. Proceratiinae

- Inserciones antenales por lo menos parcialmente cubiertas
por los lébulos frontales y ubicadas detras del margen ante-
rior de la cabeza (Fig. 11B). Sutura promesonotal presente
(Fig. 12B)
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8(7). Orificio de la glandula metapleural en forma de hen-
didura longitudinal a curvadamente oblicua, delimitado abajo
por un borde convexo de cuticula, de tal manera que el ori-
ficio queda orientado dorsalmente (Fig. 13A)........c.ccceeenee.
....................................................................... Ectatomminae

- En vista de perfil el orificio de la glandula metapleural for-
ma una abertura o foramen simple, eliptica o circular, que
se abre lateral o posteriormente, sin el borde cuticular como
se describe arriba (Fig. 13B). Dorso de la cabeza sin carina
longitudinal en la parte media, margen anterior del clipeo sin
una extension en forma de lamina..........c..c.c.ce.... Ponerinae

9(5). Tergo (esclerito dorsal del gaster) del V segmento
del gaster (Gltimo segmento abdominal) grande y visible;
propodeo casi siempre redondeado o ligeramente angulado
visto de perfil (Fig. 14A). Apice del gaster con acidoporo
(orificio de la glandula venenosa) semicircular a circular, fre-

cuentemente con corona de pelos...................... Formicinae

- Tergo del V segmento del gaster pequefio y usualmente no
visible; propodeo algunas veces notablemente angulado con
protuberancias, laminas o espinas conspicuas en particular en
especies de mas de cinco milimetros (Fig. 14B). Apice del
gaster sin acidoporo y sin corona de pelos.... Dolichoderinae



Claves para géneros de hormigas de Guatemala

Modificadas de Baccaro et al. (2015), Bolton (1994),
Borowiec (2016), Branstetter (2009), Camacho et al. (2022),
LaPolla (2010), LaPolla et al. (2012), Palacio & Fernandez
(2003), Schmidt & Shattuck (2014), Shattuck (1992), Solo-
mon et al. (2019), y Ward & Boudinot (2021).

AGROECOMYRMECINAE

Solamente un género (Fig. 8)......c..cccoevenenenccn Tatuidris

AMBLYOPONINAE

1. Mandibulas largas y lineales separadas del clipeo cuan-
do estan cerradas; entrecruzadas en el apice con mas de tres
dientes prominentes en el margen masticador (Fig. 15A)........
................................................................................ Fulakora

- Mandibulas cortas y estrechas adyacentes al clipeo cuando
estan cerradas; con solo tres dientes en el margen masticador
(Fig. 15B)....cciiiiiiiciciciccccee e Prionopelta

DOLICHODERINAE

1. Hipostoma (franja de cuticula inmediatamente posterior a
la cavidad bucal) con una expansion anterolateral dentiforme
(Fig. 16A), algunas veces poco desarrollada. Mesosterno
expandido anteromedialmente, convexo en vista ventral.
Tegumento grueso y con frecuencia esculturado. Propodeo
con espinas, lamelas o angulos bien definidos. Pronoto con o
sin espinas anterolaterales...........c.cccceooenennen. Dolichoderus

- Hipostoma reducido a una tenue banda anterolateral (Fig.
16B). Borde anterior del mesosterno plano. Tegumento del-
gado y flexible. Propodeo algunas veces con procesos coni-
cos o auriculas, nunca con espinas. Pronoto inerme......... 2

Fig. 16B

2(1). Nodo del peciolo en forma de escama fuertemente re-
ducida o ausente (Fig. 17A). Peciolo oculto por el gaster
cuando es visto dorsalmente (Fig. 18A)..........c.cccceiieiinene. 3

- Escama peciolar presente y definida, aunque algunas veces
fuertemente inclinada hacia adelante (Fig. 17B). Peciolo visi-

ble dorsalmente, no oculto bajo el gaster (Fig. 18B)............. 4

3(2). En vista dorsal cuatro tergos visibles en el gaster (Fig.
TOA) e Tapinoma
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- En vista dorsal cinco tergos visibles en el gaster (Fig. 19B)
...................................................................... Technomyrmex

4(2). Tercer segmento del palpo maxilar alargado, tan lar-
go como los demas juntos; psamoforo (ps) siempre pre-
sente con distinto grado de desarrollo (Fig. 20A). Propodeo
con protuberancias coniformes que se proyectan mas o
menos verticalmente, o menos frecuentemente con auricu-
LS.+ Dorymyrmex

- Tercer segmento del palpo maxilar tan largo como el cuarto;
psamoéforo (ps) ausente (Fig. 20B). Propodeo generalmente
inerme, a lo sumo angulado...............coiiiii 5

5(4). Margen anterior del clipeo con dos a doce pelos
curvados ventralmente, rara vez casi rectos, que tienen
aproximadamente la misma longitud que las mandibulas
cuando estan cerradas; pronoto con al menos un par de pelos
erectos y largos (Fig. 21A). Primer segmento del gaster se
proyecta anteriormente y oculto o semioculto por el peciolo
en vista dorsal. Hipostoma medial presente.....................
Forelius

- Borde anterior del clipeo con dos a seis pelos cortos, rec-
tos, raramente curvos, que son mucho mas cortos que las
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mandibulas cerradas; pronoto sin pelos erectos (Fig. 21B).
Primer segmento gastral generalmente vertical u ocasional-
mente se proyecta anteriormente y sin ocultarse por el peciolo
en vista dorsal. Hipostoma medial con muescas o ausente... 6

6(5). Perfil del mesonoto notablemente elevado por encima
del nivel del pronoto (Fig. 22). Gaster frecuentemente dobla-
do sobre el mesosoma en especimenes montados en seco....
..................................................................................... Azteca

- Perfil de mesonoto a lo sumo al mismo nivel del pronoto
(Fig. 21B). Gaster nunca doblado sobre el mesosoma en es-
pecimenes montados €N SECO.........ccuerveeeerreenenne Linepithema

DORYLINAE

1. Pigidio armado con numerosas setas especializadas, en
forma de clavija o espiniformes mucho mas gruesas que los
pelos finos circundantes (Fig. 23A). Si el pigidio es pequefio
0 con pocas setas especializadas entonces los lobulos del

Figuras modificadas de Borowiec (2016)
Propodeo SON CONSPICUOS. . ... .uveeueeeeieeienieneeeeenieeeesieenen e e e 2

- Pigidio no armado con numerosas setas, como maximo con
uno o dos pares de setas gruesas o proyecciones cuticulares
(Fig. 23B). Lobulos del propodeo cortos o ausentes........... 3

0 L Fig Fig.24B ,




2(1). Tibias medias y traseras cada una con dos espolones
(Fig. 24A).c.ciiiiiiiiieeeceeee Cylindromyrmex

- Tibias medias con un solo espolon o sin espolones, tibias
posteriores siempre con un solo espolon (Fig. 24B)..... Syscia

3(1). Espiraculos del propodeo ubicados por debajo de la

mitad de la altura de este (Fig. 25A). Pigidio pequeiio y
lobulos del propodeo ausentes. Hormigas no comunes ......
...................................................................... Leptanilloides

- Espiraculos del propodeo ubicados por arriba de la mitad
de la altura de este (Fig. 25B)......cccoooiiieiinieencecceeeeen 4

4(3). Solo el segmento abdominal II (peciolo) diferenciado y

mas pequefio que los siguientes segmentos I y IV (Fig. 26A)
..................................................................... Cheliomyrmex

- Segmento abdominal II (peciolo) y segmento abdominal IIT

Figuras modificadas de Borowiec 2016

(postpeciolo) diferenciados, ambos mucho mas pequefos que
el segmento [V; segmento abdominal IV siempre de manera

notoria el mas grande (Fig. 26B)...........ccccociiininiiinenens 5
5(4). Garras tarsales simples, sin dientes (Fig. 27A)............
........................................................................ Neivamyrmex
- Garras tarsales armadas, con dientes (Fig. 27B)................ 6

6(5). Superficie interna (flexora) de las tibias posteriores sin

ningun signo de palidez cuticular diferenciada (Fig. 28A)....
........................................................................ Nomamyrmex

- Superficie interna de las tibias posteriores con superficie
diferenciada de cuticula palida (glandula metatibial), desde

un parche ovalado alargado cerca del espolon tibial hasta una
franja estrecha que abarca gran parte de la longitud de la tibia

(Fig. 28B, 28C). ... e 7
7(6). Propodeo armado con laminillas o espinas cuticulares
(Fige 29A).c.. it Eciton

- Propodeo no armado, superficie propodeal dorsal redon-
deada en el declive propodeal (Fig. 29B).................. Labidus
ECTATOMMINAE

1. Carina frontal se extiende desde el margen anterior del
clipeo hasta el vértice de la cabeza (Fig. 30A). Orificio de
la glandula metapleural simple, dirigido posterior o lateral-




mente. Garras tarsales con un lobulo basal prominente y un
diente preapical largo. Propodeo armado con espinas promi-
nentes (Fig. 31A).....cocovviiiniiiicee Acanthoponera

- Carina media longitudinal cefélica ausente, o no se extiende
desde el margen anterior del clipeo hasta el vértice (Fig.
30B). Orificio de la glandula metapleural forma una hendidu-
ra curva oblicua limitada por debajo por un borde convexo de
cuticula que dirige el orificio de dorsal a posterodorsalmente.
Propodeo no armado con espinas prominentes (Fig. 31B).....

2(1). En vista de perfil, mesonoto prominente, conspicua-
mente diferenciado del propodeo por una profunda hendidu-
ra transversal; pronoto usualmente con dos o tres tubérculos
(Fig. 32A). Apice de la tibia anterior, en vista lateral, con una
seta cerca de la base del espolon..................... Ectatomma

- En vista de perfil, mesonoto no prominente, propodeo y me-
sonoto forman una superficie continua o casi continua; pro-
noto inerme, sin tubérculos (Fig. 32B). Apice de la tibia ante-
rior, en vista lateral, sin una seta cerca de la base del espolon

.3

3(2). Lobulos frontales fuertemente expandidos, cubren com-
pletamente las inserciones antenales (Fig. 33A). Segundo es-

Fig. 33A

ternito (esclerito ventral del gaster) gastral (IV) fuertemente
reducido en relacion al terguito; superficie dorsal del gaster
extremadamente convexa, de modo que el gaster suele estar
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- Lobulos frontales menos desarrollados, cubren solo parcial-
mente las inserciones antenales (Fig. 33B). Segundo ester-
nito gastral (IV) no muy reducido con relacion al terguito;
perfil dorsal del géster suavemente convexo, de modo que el
apice del gaster se dirige ventral o posteriormente (Fig. 34B)

4(3). En vista dorsal sutura promesonotal débilmente impresa
a ausente, nunca interrumpe la escultura mesosomal dorsal

(Fig. 35A)

- En vista dorsal sutura promesonotal bien marcada,
interrumpe totalmente la escultura mesosomal dorsal (Fig. 35

5(4). Propodeo rara vez armado con denticulos o espinas; se-
gundo segmento del gaster (IV) relativamente menos curvo
(Fig. 36A). Dientes metacoxales presentes o ausentes ........
..................................................................... Gnamptogenys




- Propodeo usualmente armado con dientes o espinas;
segundo segmento del gaster (IV) relativamente mas
curvo (Fig. 36B). Dientes metacoxales generalmente
PIESENLES ... vvieireenieeieeenteeieesteeieesre e e e e ee e Poneracantha

6(4). Ojos reducidos o ausentes (Fig. 37A). Espiraculo del
propodeo separado de la cara posterior del propodeo por una
distancia mayor que su diametro (Fig. 38A). Dorso metacoxal
inerme o como mucho con un pequefio l6bulo o denticulo ....
.................................................................... Typhlomyrmex

- Ojos bien desarrollados (Fig. 37B) o reducidos. Espira-
culo del propodeo cerca de la cara posterior del propodeo
(Fig. 38B). Dorso metacoxal siempre con denticulo o l6bu-
Holcoponera

FORMICINAE
1. Antenas con 11 artejos 0 MeNos. ........ccecceeeeveeveennenen. 2
- Antenas con 12 artejos.........cccoceevereenenicenenieeneneeeeeene. 4

2(1). Ojos diminutos, vestigiales o ausentes; cuando es-
tan presentes son anteriores a la longitud media cefélica;

__Tig. 40A)f Fig. 41A

mandibulas generalmente esbeltas, casi rectas y con el mar-
gen masticador por lo general notablemente oblicuo, con tres
a cinco dientes (Fig. 39A).......ccccocvvinininenenenene. Acropyga

- Ojos bien desarrollados y situados justo detras de la lon-
gitud media cefalica. Mandibulas triangulares o subtriangu-
lares, con el margen masticador mas o menos transverso y con
cuatro o mas dientes o denticulos (Fig. 39B).............c......... 3

Fig. 43B

3(2). Antenas con maza de dos o tres artejos (Fig. 40A). Es-
cama del peciolo erecta, prominente y muy expuesta (Fig.
BLA) i Mpyrmelachista

- Antenas sin maza (Fig. 40B). Escama del peciolo notable-
mente inclinada hacia adelante y escondida bajo la base del
primer tergo del gaster (Fig. 41B)................. Brachymyrmex

4(1). Inserciones antenales separadas del margen posterior
del clipeo (cl; Fig. 42A). Perfil del mesosoma generalmente
casi recto o gradualmente convexo, rara vez discontinuo (Fig.
43A). Orificio de la glandula metapleural ausente.............. 5

- Inserciones antenales situadas cerca o en contacto con el
margen posterior del clipeo (Fig. 42B). Perfil del mesosoma
claramente discontinuo (Fig. 43B). Orificio de la glandula
metapleural presente..........c.ovirirenenenenieneeee e 6

5(4). Especies generalmente pequefias; inserciones antenales
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relativamente bien separadas, y/o clipeo relativamente es-
trecho; inserciones antenales dispuestas aproximadamente a
la mitad de la longitud de la carina frontal (cf; Fig. 44A).
Extremos anterolaterales del clipeo separados del resto
del clipeo por un surco o impresion, por lo que el clipeo
parece carecer de extensiones anterolaterales prominen-
Bt entee et etee et e et e et e sttt et et e et e e et e et e e s rbeebeennrean Colobopsis

- Especies pequeiias a grandes; inserciones antenales menos
separadas (Fig. 42A) y generalmente ocurren frente a la mitad

Fig. 45A

de la longitud de la carina frontal; clipeo de forma variable,
tipicamente con extensiones anterolaterales prominentes; en
especies mas pequefias el clipeo tiende a ser relativamente
ancho, aunque con exXcepeiones..........ceeveenn. .. Camponotus

6(4). Mandibulas con cinco dientes; escapo (es) sin setas
erectas; setas erectas en la cabeza esparcidas por toda la su-
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perficie (Fig. 45A); setas erectas ausentes en el propodeo;
mesotorax no constrefiido inmediatamente detras del pronoto
(en vista dorsal); cara dorsal del propodeo ancha y suave-
mente redondeada; fémur y tibia con grandes setas erec-
BAS. L ettt e Paratrechina

- Mandibulas con seis a siete dientes, raramente cinco; si tiene
cinco dientes, entonces el mesotérax se contrae inmediata-
mente detras del pronoto; escapo (es) con o sin setas erec-

7(6). Ojos con la mitad de su longitud por encima y la otra
mitad por debajo de la longitud media de la cabeza (Fig. 46A)
.............................................................................. Nylanderia

- Ojos mayormente por encima de la mitad de la cabeza.
Cabeza rectangular claramente angosta con esquinas postero-
laterales muy redondeadas (Fig. 46B)........................ Zatania

MYRMICINAE

1. Postpeciolo articulado en la superficie dorsal del primer
(I) segmento del gaster (Fig. 47A). Gaster cordiforme en



vista dorsal (Fig. 48A) y capaz de doblarse sobre el meso-
SOMA. ... eetteieietiteeeeieseeeest ettt eseneeaee e Crematogaster

- Postpeciolo articulado en la superficie anterior del primer
segmento del gaster (Fig. 47B). Gaster no cordiforme en vis-
ta dorsal (Fig. 48B) y generalmente es incapaz de doblarse
SODIE €] MESOSOMA. .. ..cveviiiniiiieieeeiereee et e e 2

2(1). Cabeza en vista de perfil con surcos antenales (sa) bien
desarrollados que se extienden longitudinalmente por debajo
y mas atras de los ojos (Fig. 49A). Si los ojos estan ausentes,
entonces escapos antenales abruptamente curvos cerca a su
insercidn, con su maximo diametro en o cerca de la curvatura
y se aplana notablemente a partir de la curva hacia el apice.. 3

- Cabeza con los surcos antenales presentes o ausentes, pero
nunca extendiéndose longitudinalmente por debajo y detras
de los ojos (Fig. 49B), que pueden estar ubicados ligeramente
encima, detras, debajo o justo sobre el margen ventral de los
surcos. Escapos antenales usualmente poco curvados en su
base, si lo estan, entonces son cilindricos a subcilindricos, no

APlANAdOS. . ... 5
3(2). Antena con ocho artejos......................... Octostruma
- Antena con siete artejos. ... ......o.eeverenenereeviereereevenn.. 4

4(3). Mandibulas triangulares con dientes muy pequeiios y
cuando estan cerradas sus bordes masticadores estan en con-
tacto en toda su superficie (Fig. S0A)............ Eurhopalothrix

- Mandibulas con menos de diez dientes y el apical mas largo

que los demas, bordes masticadores no en contacto en toda
su superficie cruzandose cerca de sus apices (Fig. S0B)........
.......................................................................... Rhopalothrix

5(2). Ojos ubicados muy atras en los lados de la cabeza, por
lo general separados del borde occipital cefalico (excluyen-

t;m

do espinas occipitales) por una distancia menor a su maximo
diametro en vista lateral. Lobulos frontales (1f) notablemente
expandidos lateralmente y cubren las mejillas en vista fron-
tal; carinas (ca) frontales muy desarrolladas y conforman un
area en forma de placa que constituye la superficie dorsal
cefalica (Fig. STA) ..cccooooiiiieeeeeeee Cephalotes

- Ojos ubicados atras, adelante o hacia la parte media de los
lados de la cabeza, pero siempre separados del borde oc-
cipital por una distancia claramente mayor que su maximo
didmetro en vista lateral. Lobulos frontales usualmente no
tan expandidos (Fig. 51B); si cubren las mejillas, entonces

Fig. 53
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las carinas frontales no tan desarrolladas y nunca conforman
la superficie dorsal cefalica..........ccovvievievieviiiieieiieieeeene 6

6(5). Antenas con una maza de dos artejos bien definidos
(A B2A).ce it 7

- Antenas nunca con maza apical de dos artejos bien defini-
dos. Maza compuesta por uno (Fig. 97A), tres (Fig. 52B),
cuatro (Fig. 80B) artejos o ausente (Fig. 40B).................... 14

7(6). Antenas con siete artejos 0 menos.......... Strumigenys
- Antenas con nueve a doce artejos.. ......cooereereenerreenenennn. 8

8(7). Mandibulas alargadas y lineales que terminan en una
horqueta apical de tres dientes; margenes basal y masticador
de las mandibulas no diferenciables (Fig. 53).........ccccceeeeenen.
..................................................................... Acanthognathus

- Mandibulas triangulares a subtriangulares, algunas veces
notablemente alargadas, pero nunca terminan en forma
de horqueta, y con los margenes basal y masticador bien

diferenciables (Fig. S1B)........ccccooiiininininiieeeeeeee 9

9(8). Las carinas frontales (cf) se extienden posteriormente
Fig. 56A

2P ke e 1B ™ - Vol
mas atras del nivel de los ojos (Fig. 54A), o surcos antenales
presentes. Antenas siempre con once artejos (Fig. 52A)......

- Carinas frontales muy cortas, sin extenderse mas atras del
nivel de los ojos cuando estos estan presentes. Surcos ante-
nales ausentes (Fig. 54B). Antenas con nueve a doce arte-
LTSRS | |

10(9). Porcion media del clipeo longitudinalmente bicarinada
(ca; Fig. 55A). Propodeo, de perfil, con espiraculo (es) muy

cercano al margen del declive; superficie de los surcos ante-
nales (sa) lisa y brillante, contrasta con la superficie cefalica
densamente esculturada (Fig. 55B) .......... Lachnomyrmex

- Porcion media del clipeo no bicarinada longitudinalmente
(Fig. 54A). Propodeo, de perfil, con espiraculo (es) clara-
mente separado del margen del declive (Fig. 55C). Superficie
de los surcos antenales opaca, sin contrastar con la superficie
cefalica (Fig. S4A)......ccccoovvvenenen .. Wasmannia (en parte)

Fig. 58A
11(9). Propodeo inerme, sin espinas (Fig. S6A).... Solenopsis

- Propodeo con un par de dientes o espinas (Fig. 56B)........ 12
12(11). Lébulo medio del clipeo bicarinado (ca) y notable-



mente elevado, forma una placa estrecha que se fusiona con
la carina frontal y termina en dos dientes romos (dr) en el bor-
de anterior clipeal; porcion media del margen anterior clipeal
con dos dientes apicales laterales (dl); mandibulas con un
diente en su margen basal (db; Fig. 57)............ Adelomyrmex

- Lobulo medio del clipeo algunas veces bicarinado (ca), pero

sin formar una placa que se fusiona con la carina frontal; por-
cién media del margen anterior clipeal sin dientes laterales
(dl); mandibulas sin dientes en su margen basal (db).......... 13

13(12). Cabeza y mesosoma sin pelos erectos visibles en sus
superficies dorsales; ojos bien desarrollados y con multiples
facetas (Fig. 58A). Obreras monomorficas. Antenas con doce

ATCJOS. + - veneeneeneeneeeieeeeie e e Cardiocondyla (en parte)

- Cabeza y mesosoma siempre con pelos erectos, algunas
veces largos y abundantes; ojos reducidos a vestigiales (Fig.
58B). Obreras dimorficas. Antenas con nueve, diez u once

ATECJOS e+ et ettt e eeteetiet ettt ettt e e Carebara
14(6). Antenas con menos de doce artejos............cc...... 15
- Antenas con dOCe artejos. . ......oeeruerererenierenenierenee e 35

15(14). Alvéolos antenales (aa) totalmente expuestos en vista
frontal; mandibulas con un diente en el margen basal (db; Fig.
59A) y tres en el margen masticador.......... Perissomyrmex

- Alvéolos antenales (aa) parcial o totalmente cubiertos por
los lobulos frontales; mandibulas sin diente en el margen
basal y con mas de tres dientes en el margen masticador (Fig.
BOB)....oeeeieeeieieet ettt 16

16(15). Carinas (ca) frontales conspicuas y bien desarrolladas,
se extienden posteriormente hasta las esquinas occipitales
cefalicas y con frecuencia forman surcos (Fig. 60)............ 17

- Carinas (ca) frontales cortas y se extienden solo ligera-
mente hacia la parte posterior de la cabeza; surcos antenales
ausentes (Fig. S9B).......ccccooeviiiiiiiiieeece e 21

17(16). Lobulos frontales (If) notablemente expandidos
lateralmente en su parte anterior, con frecuencia cubren por
completo o en gran parte las mejillas en vista frontal (Fig.
60). Surcos antenales algunas veces se extienden posterior-
mente para formar auriculas. Porcion media del margen an-
terior clipeal con dos dientes lameliformes apicales laterales.
Promesonoto, por lo general, con tubérculos o espinas romas
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(Fig. 1) Cyphomyrmex

- Lobulos frontales poco expandidos y sin cubrir las mejillas
(Fig. 59B). Los surcos antenales nunca forman auriculas.
Porcion media del margen anterior clipeal sin dientes api-
cales. Promesonoto variable (Fig. 66A, 66B) .................... 18

18(17). Antenas con maza de tres artejos bien definida (Fig.
52B). Peciolo con pedinculo anterior largo y nodo bien
definido (Fig. 62A)......ccoiiieieeeeeee e 19

- Antenas con maza de un artejo o sin maza definida, los ar-
tejos funiculares se alargan de forma gradual hacia el apice
(Fig. 80A). Peciolo sésil y con nodo poco diferenciado (Fig.

cal o apicodorsal, en forma de espatula, triangular o denti-
forme. Mandibulas con mas de seis dientes. Area del clipeo
(cl), inmediatamente delante de las inserciones antenales,
con una cresta angosta o pared protectora, de manera que
las inserciones parecen estar ubicadas dentro de un agujero
profundo (Fig. 63)........ccccceeveirrnnnnen. Tetramorium (en parte)

- Aguijon normal, sin proceso lameliforme. Mandibulas con
menos de seis dientes. Area del clipeo sin una cresta (Fig.
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S4A) oo Wasmannia (en parte)

20(18). Cabeza con borde posterior semicircular en vista
frontal; superficie de la cabeza y del mesosoma fuertemente
estriada o rugoreticulada, con frecuencia brillante (Fig.
64A). Surcos antenales profundos, divergen notablemente
en direccion al margen posterior cefalico; superficie del

cuerpo con pelos erectos generalmente cortos y esparcidos.
Superficie dorsal del promesonoto continua, sin tubércu-
LOS -t Procryptocerus

- Cabeza con borde posterior ligeramente bilobulado; super-
ficie de la cabeza y del mesosoma opaca y granulosa (Fig.



‘ !

64B). Surcos antenales poco profundos y no tan divergentes;
superficie del cuerpo con abundantes pelos largos y flexi-
bles. Superficie dorsal del promesonoto con tubérculos ro-
TNOS. ettt ettt Sericomyrmex (en parte)

21(16). Lobulos frontales (1f) muy proximos entre si; porcion
media posterior del clipeo (cl), entre los l6bulos, muy estre-
Cha (Fig. 65A)......coiiiiiiiieeeccceeteeeeee e 22

- Lobulos frontales (If) separados notablemente por la porcion

media posterior del clipeo (cl; Fig. 65B)...........cccccvevvenee. 23

22(21). Superficie del cuerpo cubierta con pelos escami-
formes (Fig. 66A). Hipostoma con expansiones anterolate-
rales dentiformes............cccecevvevenennee. ... Myrmicocrypta

- Superficie del cuerpo cubierta sin pelos escamiformes (Fig.
66B). Hipostoma sin dientes...........ccccceeueneenne Apterostigma

23(21). Cabeza al menos con un par de espinas o denticulos
dorsales bien definidos (Fig. 65B)..........cccoceevvvveverrenenne. 24

- Cabeza sin espinas, rara vez con un par de tubérculos dor-
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24(23). Dorso del promesonoto con dos pares de espinas;
primer tergo del gaster liso, sin tubérculos (Fig. 67A)..... Atta

- Dorso del promesonoto con tres 0 mas pares de espinas;

25(24). Mesosoma con la mayoria de las espinas del mismo
tamafo (Fig. 67B). Obreras polimorficas....... Acromyrmex

- Mesosoma con la mayoria de las espinas de forma irregular

(Fig. 68). Obreras monomorficas.........o.coveeeevererereen e 26

26(25). Carina (ca) preocular curvada (Fig. 69A).................
....................................................................... Trachymyrmex

- Carina (ca) preocular subparalela o débilmente desarrollada
(FAZ. 69B). ...t e 27

27(26). Dorso de las mandibulas estriado (Fig. 70)...............
................................................................ Paratrachymyrmex
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- Superficie dorsal de la mandibula lisa y brillante, sin estrias
diferenciadas (Fig. 69B)..........c..cccccoeenen. Mycetomoellerius

28(23). Porciones laterales del clipeo (plc) aplanadas dorso-

ventralmente y sobresalen a manera de un escudo que forma
una pared en frente de las inserciones antenales (Fig. 71)......
......................................................................... Mycetophylax

- Porciones laterales del clipeo no como en el enunciado an-

Fua,

terior (Fig. 73)

29(28). Pronoto con prominentes tubérculos dorsales. Cuerpo
con abundante pilosidad larga y flexible (Fig. 64B)............ 30

- Pronoto rara vez con tubérculos, generalmente inerme;
cuerpo, por lo general, con pelos cortos y esparcidos, rara vez
con pilosidad larga y flexible (Fig. 72).....c.cccccovevinenennnnnne 31

30(29). Surcos antenales con margenes ventrales definidos
claramente detras del nivel de los ojos (Fig. 73) ...............

Fig. 77A




wevereeer.. Mycetosoritis

- Surcos antenales sin margenes ventrales claramente defini-
dos detras del nivel de los 0jos (Fig. 64B)...........c.cccccoenee.
........................................................ Sericomyrmex (en parte)

31(29). Angulos humerales (ah) del pronoto bien definidos y
a veces dentiformes; margen anterior del pronoto marcada-
mente emarginado; peciolo y/o postpeciolo generalmente con
pequefios tubérculos o denticulos dorsales y laterales (Fig.
TA) o Nesomyrmex

Fig. 78

- Angulos humerales del pronoto redondeados o ligeramente
angulados; margen anterior del pronoto redondeado; en
caso contrario: peciolo y postpeciolo lisos, sin tubérculos ni
denticulos. .. ..o 32

32(31). Propodeo con espinas, algunas veces muy cortas
(FAZ T5A) ottt 33

- Propodeo completamente inerme (Fig. 75B)................... 34

33(32). Con surco metanotal (sm) presente (Fig. 76A)...........
............................................................... Pheidole (en parte)

- El surco metanotal (sm) suele estar ausente (Fig. 76B); si
esta presente, apenas es perceptible. ............ Temnothorax
34(14). Antenas con diez artejos .................. Xenomyrmex
- Antenas con once artejos ...........c.cceceeuenen-..... Tranopelta

35(14). El dorso del mesosoma forma una superficie conti-
nua aplanada o convexa en perfil, sin suturas impresas entre
el promesonoto y el propodeo (Fig. 77A).....cccccecvvevrvnnenne. 36

- El dorso del mesosoma es discontinuo (Fig. 77B); si es

aplanado, el promesonoto y el propodeo forman dos super-
ficies separadas o divididas por una sutura ................... 39

36(35). Placas propodeales (pp) bidentadas; carina mesoepis-
ternal (cm) sobresaliente y bien desarrollada; nodo peciolar
bajo e inconspicuo, mucho mas largo que alto (Fig. 78). Bor-
de masticador de las mandibulas notablemente oblicuo ..........
.......................................................................... Hylomyrma

- Placas propodeales (pp) a lo sumo cada una con un diente.
Carina mesoepisternal (cm) generalmente poco desarrollada.
Nodo peciolar con frecuencia bien diferenciado, al menos en
su cara anterior (Fig. 79A, 79B). Borde masticador de las

mandibulas tranSVersO........cccceeevvveeeeeeeeeieeeeeeeeeeeee e e 37

37(36). Nodo peciolar con una cara anterior corta y poco
empinada, cara posterior larga y marcadamente empinada,
alcanza su maxima altura en o cerca de la cara anterior (Fig.
TOA) oo Pogonomyrmex




- Nodo peciolar redondeado o subcuadrado en perfil, alcanza
su maxima altura hacia su longitud media o mas atras (Fig.
TOB)..oeeteeeeeete ettt ens 38

38(37). Surcos antenales presentes. Carinas frontales por lo
general extendiéndose casi hasta las esquinas occipitales.
Esquina anteroventral del pronoto redondeada. Aguijon con
un apéndice lameliforme translucido apical o apicodorsal, en
forma de espatula, triangular o dentiforme...... Tetramorium
(en parte)

Fig. 83B

- Surcos antenales ausentes. Carinas frontales cortas. Esqui-
na anteroventral del pronoto angulada. Aguijon simple, sin
apéndice lameliforme translucido .........c.ccoceeveneneeneee Rogeria

39(35). Artejos antenales aumentan en tamafio sin formar una
maza definida (Fig. 80A)............cccovvverne. Aphaenogaster

- Antenas con una maza definida de tres (Fig. 52B) o cuatro

Fig. 84A

artejos (Fig. 80B)

40(39). Antenas con una maza de cuatro artejos (Fig. 80B)...
............................................................................................ 41

- Antenas con una maza de tres artejos (Fig. 52B).............. 42

41(40). Superficie lateral del cuerpo predominantemente lisa
y brillante; impresion metanotal muy marcada, con frecuen-
cia en forma de muesca (Fig. 81)... Megalomyrmex (en parte)

-Superficie lateral del cuerpo esculturada y opaca; de lo con-
trario sutura metanotal marcada, pero nunca en forma de
muesca (Fig. 77B). Mesosoma compacto; perfil del propodeo
y del pronoto aproximadamente al mismo nivel. Propodeo
inerme o con denticulos pequefios (Fig. 77B)....... Stenamma

L — Fig. 86
42(40). Margen anterior del clipeo con un pelo apical central,
que se destaca de los demas (Fig. 82A); raramente este pelo

estd desplazado hacia un lado o reemplazado por un par de
pelos muy cercanos entre Si........oceceeeereeieneeieneeenene 43

- Margen anterior del clipeo sin un pelo apical central que se
destaca de los demas (Fig. 82B)........ccccocvvoiniiiiniiienene, 44

43(42). Mandibulas con tres o cuatro dientes (Fig. 82A).
Propodeo usualmente sin dientes o angulos y sin carina trans-
VOTSAL. ...t Monomorium

- Mandibulas con cinco o mas dientes (Fig. 83A). Propodeo

Fig. 87B

a veces angulado o con espinas o denticulos. Declive del
propodeo con una carina que forma un arco transversal sobre
el declive y conecta los extremos de los 16bulos propodeales
(Fig. 83B)...c.coceverinininincnce Megalomyrmex (en parte)

44(42). Cabeza y mesosoma sin pelos erectos visibles en
sus superficies dorsales (Fig. 84A). Margen anterior clipeal
elevado y ligeramente extendido sobre las mandibulas. Hor-
migas monomorficas. ................. Cardiocondyla (en parte)



- Cabeza y mesosoma con pelos erectos esparcidos a abun-
dantes en sus superficies dorsales (Fig. 84B). Margen an-

terior clipeal no elevado ni extendido. Hormigas dimorfi-
CAS. e tent it e ettt ettt e Pheidole (en parte)

PONERINAE

1. Clipeo ampliamente insertado entre los l6bulos frontales,
que aparecen aplanados en vista frontal; inserciones antenales
muy separadas (Fig. 85A)........ccccooiiiiiiiiiee, 2

- Clipeo generalmente insertado de manera estrecha entre los

—

lobulos frontales; las inserciones antenales generalmente se
aproximan mucho (Fig. 85B)...........cccooovvveniiieniieee 3

2(1). Mandibulas triangulares, con numerosos dientes
pequetios (Fig. 85A).......cccooieiiiiiiiieeeeeen Platythyrea

- Mandibulas muy largas y delgadas, provistas de tres a

cuatro dientes espiniformes muy esbeltos, el diente apical
toca las esquinas anterolaterales cefalicas opuestas cuando
las mandibulas estan cerradas (Fig. 86).. Thaumatomyrmex

3(1). Orificio de la glandula metapleural (gm) con un labio
cuticular posterior en forma de U invertida (abertura lateral
y anterior de la cara posterior del propodeo) (Fig. 87A)...... 4

- Orificio de la glandula metapleural (gm) sin labio cuticular
posterior en forma de U (abertura separada de la cara posterior
del propodeo por un reborde estrecho y bajo)...................... 8

4(1). Espiraculo (e) del propodeo en forma de hendidura



5(4). Hipopigio (ultimo esternito abdominal visible) con una
fila de setas gruesas a lo largo de cada lado del aguijon, a
veces parcialmente oculta por pelos mas delgados que la
rodean. Organo estridulatorio ausente en el preterguito cua-
tro. Carinas preoculares (cp) ausentes (Fig. 88A). Arolia no
prominente y blanca............cceeeeienieienirennnn. Pachycondyla

- Hipopigio sin una hilera de setas gruesas a cada lado del
aguijon. Organo estridulatorio presente en el preterguito cua-
tro. Carinas preoculares (cp) presentes (Fig. 88B) o ausentes.
Arolia (a) prominente, saliente y generalmente de color blan-
co brillante (Fig. 88C).........cccoccvevurnnen. Neoponera (en parte)

6(4). Apice ventral de la metatibia con un solo espoldn pecti-
nado (ep; Fig. 89)......ccovvieiiiiiieeeeeeee Simopelta

- Apice ventral de la metatibia con un gran espolén pectinado
(ep) y un espolon simple (es) mas pequeiio (Fig. 89)........... 7

7(6). Surco metanotal (sm) fuertemente desarrollado y angu-
lar, el propodeo muy por debajo del mesonoto (Fig. 90A)....
........................................................................... Mayaponera

- Surco metanotal (sm) ausente o débilmente desarrollado, el
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propodeo al nivel del mesonoto (Fig. 90B)............c.ccccccennee.
<evee.... Neoponera (en parte)

8(3). Mandibulas largas y rectas, insertadas medialmente en
la parte anterior de la cabeza; cabeza con prominencias ocu-
lares sobresalientes (Fig. 91A)

- Mandibulas insertadas hacia los lados de la parte anterior de
la cabeza; cabeza sin prominencias oculares sobresalientes
(Fie OBt 10

9(8). En vista dorsal, carina nucal (cn) continuamente cur-
vada, la superficie posterior de la cabeza carece de un par de
lineas apofisiales (l1a) oscuras (Fig. 92A)............... Anochetus

- En vista dorsal, carina nucal (cn) medialmente en forma de
V, la superficie posterior de la cabeza con un par de lineas
apofisiales convergentes (la) convergentes y oscuras (Fig.

............................................................... Odontomachus

Fig. 96B
10(8). Superficie dorsal de la tibia media con abundantes se-
tas robustas (Fig. 93A)......ccoooiiiieieieee e 11

- Superficie dorsal de la tibia media sin abundantes setas ro-
bustas, a veces unas pocas presentes cerca del tarso pero nun-
ca se extienden a lo largo de la tibia (Fig. 93B)................. 12

11(10). Presencia de una depresion o agujero en la base de la
mandibula.........ocoooiiiiii Cryptopone




- Sin depresion en la base de la mandibula.......... Wadeura

12(10). Apice ventral de la metatibia con un gran espolén
pectinado (ep) y un espolon simple (es) mas pequeiio (Fig.

8. e 13
- Apice ventral de la metatibia con un solo espolon pectinado
(D3 Fige 89).c.neieeee e 15
13(12). Garras tarsales generalmente pectinadas, rara vez ar-
madas con uno a tres dientes preapicales........... Leptogenys
- Garras tarsales desarmadas. ..........cocevevevvenenenecn e enene 14

14(13). Mandibula con un surco basal, en ocasiones débil-
mente desarrollado. Espiraculo del propodeo en forma de
hendidura (Fig. 87A)......cccocooveiiiiiiieeee Pseudoponera

- Mandibula sin surco basal, pero a veces presenta una cresta.
Espiraculo del propodeo redondo u ovoide (Fig. 87B)..........
................................................................................ Rasopone

15(12). Mandibulas estrechas, con varios dientes largos (Fig.
DAt e Belonopelta

- Mandibulas triangulares y sin dientes largos (Fig. 94B)... 16

16(15). Proceso subpeciolar (ps) con una fenestra anterior y
dientes posteroventrales emparejados (Fig. 95A)..................

- Proceso subpeciolar (ps) sin fenestra anterior y sin dientes
posteroventrales emparejados (Fig. 95B)......... Hypoponera

PROCERATIINAE

1. Lobulos frontales sobresalen en una vista lateral, cubren
parcialmente las inserciones antenales. Inserciones antenales
posteriores al clipeo, no proyectadas anteriormente (Fig.
OOA).....o et Proceratium

- Lobulos frontales ausentes. Inserciones antenales completa-
mente expuestas en vista frontal y se originan en la platafor-
ma que sobresale de la porcion anterior de la cabeza, de tal
manera que las mandibulas no son visibles en vista frontal
(Fig. 96B).......eiiiiiieccccc e 2

2(1). Artejo apical de las antenas notablemente engrosado y

aproximadamente igual o mas largo que los artejos anteriores
combinados (Fig. 97A). Apice del gaster notablemente en-
corvado antero-ventralmente (Fig. 98A)............. Discothyrea

- Artejo apical de las antenas no muy engrosado y mucho
mas corto que los artejos anteriores combinados (Fig. 97B).
Apice del gaster dirigido posterior o ventralmente, nunca

fuertemente encorvado (Fig. 98B)................ Probolomyrmex
PSEUDOMYRMECINAE

Solamente un género (Fig. 7A).........c.cccceeee. Pseudomyrmex
DISCUSION

Los avances en el conocimiento de las hormigas de Guatema-
la a partir de la lista anotada por Branstetter & Saenz (2012)
han sido significativos en todos los niveles taxondmicos. Esto
se debe, por un lado, a los avances en la sistematica molecu-
lar, la que ha permitido dilucidar las relaciones internas den-
tro de Formicidae a diferentes niveles taxonomicos y, por otro
lado, a la descripcion de nuevas especies. En Branstetter &
Saenz (2012) se tenian registradas 13 subfamilias, en cambio,
en el presente capitulo se reconocen 10 de ellas. Esta reduc-
cion del niimero de subfamilias se debe a los avances concep-
tuales desarrollados en Brady et al. (2014) sobre la filogenia
de la subfamilia Dolylinae. En dicho trabajo sinonimizaron
a Cerapachyinae y Leptanilloidinae dentro de Dorylinae.
Luego, Boudinot (2015) reconoce al clado ectaheteromorfo
que incluye a la subfamilia Heteroponerinae dentro de Ecta-
tomminae.

En Branstetter & Saenz (2012) se tenian registrados 79
géneros, pero en este capitulo se reconocen 92. El género
Pyramica ahora es considerado sinonimo de Strumigenys. El
género Formica no se reconoce en este capitulo, debido a que
Branstetter & Saenz (2012) basaron la presencia de este géne-
ro en un registro no determinado explicitamente. El género
Cerapachys estaba representado por Cerapachys toltecus, sin
embargo, se sinonimizo6 con Syscia tolteca (Borowiec 2016,
Longino & Branstetter 2021). El género Amblyopone ahora
es considerado como Fulakora (Ward & Fisher 2016). Ward
& Fisher (2016) analizaron las relaciones entre los grupos
de la subfamilia Amblyoponinae, donde resucitaron el género
Fulakora (= Stigmatomma). Ambos géneros se encuentran en
el Nuevo Mundo, sin embargo, Stigmatomma se distribuye
en Norteamérica, mientras que Fulakora en Centro y Su-
damérica. Asi, las tres especies antes registradas para Guate-
mala dentro de Amblyopone pasaron a ser Fulakora.

A nivel de especies se tenian registradas 420 mas 105 mor-
foespecies (Branstetter & Saenz 2012) y en este capitulo el
namero de especies identificadas se increment6 a 568. Para
la subfamilia Myrmicinae se registraron, por ejemplo, cin-
co nuevas especies de Adelomyrmex (Longino 2012), una de
Megalomyrmex (Boudinot et al. 2013), siete de Octostruma
(Longino 2013), 18 de Pheidole (Longino 2019), cuatro de
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Eurhopalothrix (Longino 2013), tres de Rhopalotrix (Longi-
no & Boudinot 2013) y 14 de Stenamma (Branstetter 2013).

La sinonimizacién reduce el numero de taxones, sin embar-
go, el efecto contrario se ve favorecido por la separacion de
taxones previamente reconocidos como parte de otro. Ejem-
plo de ello es Colobopsis (Ward et al. 2016), Neoponera
(Schmidt & Shattuck 2014) y Trachymyrmex (Solomon et
al. 2019). Los nuevos métodos de secuenciacion también
promueven estimaciones mas robustas sobre las relaciones
entre las hormigas (Blaimer et al. 2015), por lo que, se
esperan aiin mas cambios taxondmicos en el futuro.
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APENDICE 1. Lista de subfamilias y especies de hormigas
de Guatemala. Solo se incluyen nombres validos de especies.
Las especies invasoras e introducidas se resaltan con un as-
terisco (*).

AGROECOMYRMECINAE
Tatuidris tatusia Brown & Kempf, 1968

AMBLYOPONINAE

Fulakora degenerata (Borgmeier, 1957)
Fulakora mystriops (Brown, 1960)
Fulakora orizabana (Brown, 1960)
Prionopelta amabilis Borgmeier, 1949
Prionopelta antillana Forel, 1909
Prionopelta dubia Ladino & Feitosa, 2020
Prionopelta modesta Forel, 1909

DOLICHODERINAE

Azteca alfari Emery, 1893

Azteca beltii Emery, 1893

Azteca coeruleipennis Emery, 1893
Azteca constructor Emery, 1896
Azteca delpini Emery, 1893

Azteca forelii Emery, 18931

Azteca gnava Forel, 1906

Azteca instabilis (Smith F., 1862)
Azteca longiceps Emery, 1893

Azteca lucida Forel, 1899

Azteca nigricans Forel, 1899

Azteca pittieri Forel, 1899

Azteca schimperi Emery, 1893

Azteca sericea (Mayr, 1866)

Azteca sericeasur Longino, 2007
Azteca velox Forel, 1899

Azteca xanthochroa (Roger, 1863)
Dolichoderus bispinosus (Olivier, 1792)
Dolichoderus debilis Emery, 1890
Dolichoderus diversus Emery, 1894
Dolichoderus lamellosus (Mayr, 1870)
Dolichoderus lutosus (Smith F., 1858)
Dorymyrmex brunneus Forel, 1908
Dorymyrmex insanus (Buckley, 1866)
Dorymyrmex pyramicus (Roger, 1863)
Forelius damiani Guerrero & Fernandez, 2008
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Forelius pruinosus (Roger, 1863)
Linepithema dispertitum (Forel, 1885)
Linepithema iniquum (Mayr, 1870)

Tapinoma litorale Wheeler, 1905

Tapinoma melanocephalum (Fabricius, 1793)*
Tapinoma ramulorum Emery, 1896
Technomyrmex fulvus (Wheeler, 1934)

DORYLINAE

Cheliomyrmex morosus (Smith F., 1859)
Cylindromyrmex brevitarsus Santschi, 1925
Cylindromyrmex meinerti Forel, 1905
Cylindromyrmex whymperi (Cameron, 1891)
Eciton burchellii (Westwood, 1842)

Eciton hamatum (Fabricius, 1782)

Eciton mexicanum Roger, 1863

Eciton vagans (Olivier, 1792)

Labidus coecus (Latreille, 1802)

Labidus praedator (Smith F., 1858)
Leptanilloides gracilis Marek & Longino 2011
Neivamyrmex fumosus (Forel, 1913)
Neivamyrmex halidaii (Shuckard, 1840)
Neivamyrmex impudens (Mann, 1922)
Neivamyrmex longiscapus Borgmeier, 1953
Neivamyrmex macrodentatus (Menozzi, 1931)
Neivamyrmex melanocephalus (Emery, 1895)
Neivamyrmex melshaemeri (Haldeman, 1852)
Neivamyrmex pilosus (Smith F., 1858)
Neivamyrmex punctaticeps (Emery, 1894)
Neivamyrmex radoszkowskii (Emery, 1900)
Neivamyrmex rosenbergi (Forel, 1911)
Neivamyrmex spoliator (Forel, 1899)
Neivamyrmex sumichrasti (Norton, 1868)
Neivamyrmex swainsonii (Shuckard, 1840)
Neivamyrmex tristis (Forel, 1901)
Nomamyrmex esenbeckii (Westwood, 1842)
Syscia amblyogyna Longino & Branstetter, 2021
Syscia atitlana Longino & Branstetter, 2021
Syscia boudinoti Longino & Branstetter, 2021
Syscia grandis Longino & Branstetter, 2021
Syscia jennierussae Longino & Branstetter, 2021
Syscia machaquila Longino & Branstetter, 2021
Syscia parietalis Longino & Branstetter, 2021
Syscia parva Longino & Branstetter, 2021
Syscia persimilis Longino & Branstetter, 2021
Syscia pervagata Longino & Branstetter, 2021
Syscia peten Longino & Branstetter, 2021
Syscia sumnichti Longino y Branstetter, 2021
Syscia tolteca (Forel, 1909)

Syscia transisthmica Longino & Branstetter, 2021
Syscia truncata Longino & Branstetter, 2021
Syscia valenzuelai Longino & Branstetter, 2021

ECTATOMMINAE
Acanthoponera minor (Forel, 1899)
Alfaria minuta (Emery, 1896)

Alfaria simulans (Emery, 1896)
Ectatomma ruidum (Roger, 1860)
Ectatomma tuberculatum (Olivier, 1792)
Gnamptogenys interrupta (Mayr, 1887)
Gnamptogenys sulcata (Smith F., 1858)
Holcoponera porcata (Emery, 1896)*
Holcoponera striatula Mayr, 1884
Holcoponera strigata (Norton, 1868)
Poneracanta mecotyle Brown, 1958
Typhlomyrmex pusillus Emery, 1894
Typhlomyrmex rogenhoferi Mayr, 1862

FORMICINAE

Acropyga exsanguis (Wheeler W. M., 1909)
Acropyga fuhrmanni (Forel, 1914)
Acropyga panamensis Weber, 1944
Acropyga smithii Forel, 1893
Brachymyrmex aphidicola Forel, 1909
Brachymyrmex australis Forel, 1901
Brachymyrmex bruchi Forel, 1912
Brachymyrmex cavernicola Wheeler W. M., 1938
Brachymyrmex coactus Mayr, 1887
Brachymyrmex cordemoyi Forel, 1895
Brachymyrmex degener Emery, 1906
Brachymyrmex heeri Forel, 1874
Brachymyrmex minutus Forel, 1893
Brachymyrmex nebulosus LaPolla & Longino, 2006
Brachymyrmex obscurior Forel, 1893
Brachymyrmex patagonicus Mayr, 1868
Brachymyrmex pictus Mayr, 1887
Camponotus abscisus Roger, 1863
Camponotus albicoxis Forel, 1899
Camponotus atriceps (Smith F., 1858)
Camponotus auricomus Roger, 1862
Camponotus brettesi Forel, 1899
Camponotus cameroni Forel, 1892
Camponotus canescens Mayr, 1870
Camponotus claviscapus Forel, 1899
Camponotus conspicuus (Smith F., 1858)
Camponotus coruscus (Smith F., 1862)
Camponotus cuneidorsus Emery, 1920
Camponotus elevatus Forel, 1899
Camponotus excisus Mayr, 1870
Camponotus formiciformis Forel, 1885
Camponotus godmani Forel, 1899
Camponotus integellus Forel, 1899
Camponotus guatemalensis Forel, 1855
Camponotus linnaei Forel, 1886
Camponotus melinus Mackay, 1997
Camponotus montivagus Forel, 1885
Camponotus mucronatus Emery, 1890
Camponotus mus Roger, 1863
Camponotus nitidior (Santschi, 1921)
Camponotus novogranadensis Mayr, 1870
Camponotus pachylepis Emery, 1920
Camponotus peperi Forel, 1913
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Camponotus planatus Roger, 1863
Camponotus propinquus Mayr, 1887
Camponotus raphaelis Forel, 1899
Camponotus rectangularis Emery, 1890
Camponotus rectithorax Forel, 1895
Camponotus sanctaefidei Dalla Torre, 1892
Camponotus sericeiventris (Guérin-Méneville, 1838)
Camponotus striatus Smith F., 1862
Camponotus substitutus Emery, 1894
Camponotus tonduzi Forel, 1899
Colobopsis abdita (Forel, 1899)
Myrmelachista longinoda Forel, 1899
Myrmelachista plebecula Menozzi, 1927
Myrmelachista skwarrae Wheeler W. M., 1934
Myrmelachista zeledoni Emery, 1896
Nylanderia dispar (Forel, 1909)
Nylanderia guatemalensis (Forel, 1885)
Nylanderia nodifera (Mayr, 1870)
Nylanderia steinheili (Forel, 1893)
Nylanderia terricola (Buckley, 1866)
Paratrechina longicornis (Latreille, 1802)*
Zatania gloriosa LaPolla et al., 2012

MYRMICINAE

Acanthognathus ocellatus Mayr, 1887
Acanthognathus teledectus Brown & Kempf, 1969
Acromyrmex coronatus (Fabricius, 1804)
Acromyrmex echinatior Forel, 1899
Acromyrmex octospinosus (Reich, 1793)
Adelomyrmex dentivagans Longino, 2012
Adelomyrmex longinoi Fernandez, 2003
Adelomyrmex mackayi Fernandez, 2003
Adelomyrmex marginodus Longino, 2012
Adelomyrmex metzabok Longino, 2012
Adelomyrmex micans Fernandez, 2003
Adelomyrmex myops (Wheeler W. M., 1910)
Adelomyrmex paratristani Longino, 2012
Adelomyrmex quetzal Longino, 2012
Adelomyrmex robustus Fernandez, 2003
Adelomyrmex silvestrii (Menozzi, 1931)
Adelomyrmex tristani (Menozzi, 1931)
Aphaenogaster araneoides Emery, 1890
Apterostigma mayri Forel, 1893
Apterostigma pilosum Mayr, 1865

Atta cephalotes (Linnaeus, 1758)

Atta colombica Guérin-Méneville, 1844
Atta mexicana (Smith F., 1858)
Cardiocondyla minutior Forel, 1899*
Carebara intermedia Fernandez, 2004
Carebara urichi (Wheeler W. M., 1922)
Cephalotes basalis (Smith F., 1876)
Cephalotes biguttatus (Emery, 1890)
Cephalotes complanatus (Guérin-Méneville, 1844)
Cephalotes cristatus (Emery, 1890)
Cephalotes kukulcan Snelling, 1999
Cephalotes lenca De Andrade, 1999
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Cephalotes maculatus (Smith F., 1876)
Cephalotes minutus (Fabricius, 1804)
Cephalotes multispinosus (Norton, 1868)
Cephalotes pallens (Klug, 1824)

Cephalotes porrasi (Wheeler W. M., 1942)
Cephalotes scutulatus (Smith F., 1867)
Cephalotes sobrius (Kempf, 1958)

Cephalotes umbraculatus (Fabricius, 1804)
Crematogaster acuta (Fabricius, 1804)
Crematogaster atra Mayr, 1870

Crematogaster brasiliensis Mayr, 1878
Crematogaster carinata Mayr, 1862
Crematogaster crinosa Mayr, 1862
Crematogaster curvispinosa Mayr, 1862
Crematogaster evallans Forel, 1907
Crematogaster formosa Mayr, 1870
Crematogaster limata Smith F., 1858
Crematogaster montezumia Smith F., 1858
Crematogaster nigropilosa Mayr, 1870
Crematogaster obscurata Emery, 1895
Crematogaster rochai Forel, 1903
Crematogaster snellingi Longino, 2003
Crematogaster stollii Forel, 1885
Crematogaster sumichrasti Mayr, 1870
Crematogaster torosa Mayr, 1870
Cyphomyrmex costatus Mann, 1922
Cyphomyrmex major Forel, 1901

Cyphomyrmex minutus Mayr, 1862
Cyphomyrmex rimosus (Spinola, 1851)
Cyphomyrmex salvini (Forel, 1899)
Eurhopalothrix apharogonia Snelling, 1968
Eurhopalothrix bolaui (Mayr, 1870)
Eurhopalothrix gravis (Mann, 1922)
Eurhopalothrix hunhau Longino, 2013
Eurhopalothrix machaquila Longino, 2013
Eurhopalothrix vulcan Longino, 2013
Eurhopalothrix xibalba Longino, 2013
Eurhopalothrix zipacna Longino, 2013
Hylomyrma versuta Kempf, 1973
Lachnomyrmex grandis Fernandez & Baena, 1997
Lachnomyrmex laticeps Feitosa & Brandao, 2008
Lachnomyrmex scrobiculatus Wheeler W. M., 1910
Megalomyrmex drifti Kempf, 1961
Megalomyrmex incisus M. R. Smith, 1947
Megalomyrmex megadrifti Boudinot, Sumnicht & Adams,
2013

Megalomyrmex silvestrii Wheeler W. M., 1909
Monomorium ebeninum Forel, 1891
Monomorium floricola (Jerdon, 1851)*
Monomorium pharaonis (Linnaeus, 1758)*
Mycetomoellerius opulentus (Mann, 1922)
Mycetomoellerius squamulifer (Emery, 1896)
Mycetophylax andersoni Mackay & Serna, 2010
Mpycetosoritis hartmanni (Wheeler W. M., 1907)
Myrmicocrypta triangulata Forel, 1912
Nesomyrmex echinatinodis (Forel, 1886)



Nesomyrmex pittieri (Forel, 1899)
Nesomyrmex pleuriticus (Kempf, 1959)
Nesomyrmex wilda (M. R. Smith, 1943)
Octostruma ascrobis Longino, 2013
Octostruma balzani (Emery, 1894)
Octostruma excertirugis Longino, 2013
Octostruma gymnogon Longino, 2013
Octostruma iheringi (Emery, 1888)
Octostruma obtusidens Longino, 2013
Octostruma planities Longino, 2013

Octostruma rugiferoides Brown & Kempf, 1960

Octostruma schusteri Longino, 2013
Octostruma trithrix Longino, 2013
Octostruma wheeleri (Mann, 1922)
Paratrachymyrmex bugnioni (Forel, 1912)
Paratrachymyrmex cornetzi (Forel, 1912)

Paratrachymyrmex intermedius (Forel, 1909)

Perissomyrmex snyderi M. R. Smith, 1947
Pheidole absurda Forel, 1886
Pheidole acamata Wilson, 2003
Pheidole albipes Wilson, 2003
Pheidole anastasii Emery, 1896
Pheidole andersoni Longino, 2019
Pheidole angustinigra Longino, 2019
Pheidole atitlana Longino, 2019
Pheidole balatro Longino, 2019
Pheidole belonorte Longino, 2019
Pheidole biconstricta Mayr, 1870
Pheidole bigote Longino, 2009
Pheidole bilimeki Mayr, 1870
Pheidole brandaoi Wilson, 2003
Pheidole branstetteri Longino, 2009
Pheidole browni Wilson, 2003
Pheidole cahui Longino, 2019
Pheidole carapuna Mann, 1916
Pheidole celaena Wilson, 2003
Pheidole citrina Wilson, 2003
Pheidole colobopsis Mann, 1916
Pheidole cramptoni Wheeler W. M., 1916
Pheidole cusuco Longino, 2019
Pheidole deceptrix Forel, 1899
Pheidole defecta Santschi, 1923
Pheidole depressinoda Longino, 2019
Pheidole dossena Wilson, 2003
Pheidole fallax Mayr, 1870

Pheidole fimbriata Roger, 1863
Pheidole fiorii Emery, 1890

Pheidole flavens Roger, 1863
Pheidole gauthieri Forel, 1901
Pheidole glomericeps Wilson, 2003
Pheidole gouldi Forel, 1886
Pheidole guerrerana Wilson, 2003
Pheidole gulo Wilson, 2003

Pheidole harrisonfordi Wilson, 2003
Pheidole huarache Longino, 2019
Pheidole insipida Forel, 1899

Pheidole janzeni Longino, 2009

Pheidole jelskii Mayr, 1884

Pheidole kukrana Wilson, 2003

Pheidole lagunculiminor Longino, 2019
Pheidole lagunculinoda Longino, 2009
Pheidole machaquila Longino, 2019
Pheidole maja Forel, 1886

Pheidole marmor Longino, 2019
Pheidole megacephala (Fabricius, 1793)*
Pheidole mera Wilson, 2003

Pheidole muralla Longino, 2019
Pheidole nebulosa Wilson, 2003
Pheidole nitella Wilson, 2003

Pheidole nitidicollis Emery, 1896
Pheidole oaxacana Wilson, 2003
Pheidole olsoni Wilson, 2003

Pheidole perissothrix Longino, 2019
Pheidole perpusilla Emery, 1894
Pheidole plebecula Forel, 1899

Pheidole polymorpha Wilson, 2003
Pheidole prattorum Wilson, 2003
Pheidole protensa Wilson, 2003

Pheidole psilogaster Wilson, 2003
Pheidole pubiventris Mayr, 1887
Pheidole punctatissima Mayr, 1870
Pheidole purpurea Longino, 2009
Pheidole radoszkowskii Mayr, 1884
Pheidole rectisentis Wilson, 2003
Pheidole rectispina Wilson, 2003
Pheidole rectitrudis Wilson, 2003
Pheidole roushae Wilson, 2003

Pheidole rugiceps Wilson, 2003

Pheidole simonsi Wilson, 2003

Pheidole specularis Wilson, 2003
Pheidole striaticeps Mayr, 1870

Pheidole subarmata Mayr, 1884
Pheidole susannae Forel, 1886

Pheidole tikal Longino, 2019

Pheidole tisiphone Wheeler W. M., 1911
Pheidole tschinkeli Wilson, 2003
Pheidole tuculutan Longino, 2019
Pheidole tuxtlasana Wilson, 2003
Pheidole ursus Mayr, 1870

Pheidole vorax (Fabricius, 1804)
Pheidole walkeri Mann, 1922

Pheidole wardi Wilson, 2003

Pheidole xyston Wilson, 2003

Pheidole zannia Longino, 2019
Pogonomyrmex guatemaltecus Wheeler W. M., 1914
Procryptocerus belti (Forel, 1899)
Procryptocerus mayri (Forel, 1899)
Procryptocerus scabriusculus (Forel, 1899)
Rhopalothrix andersoni Longino & Boudinot, 2013
Rhopalothrix atitlanica Longino & Boudinot, 2013
Rhopalothrix isthmica (Weber, 1941)
Rhopalothrix megisthmica Longino & Boudinot, 2013
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Rhopalothrix stannardi Brown & Kempf, 1960
Rhopalothrix weberi Brown & Kempf, 1960
Rogeria belti Mann, 1922

Rogeria cornuta Kugler, 1994

Rogeria creightoni Snelling, 1973
Rogeria cuneola Kugler, 1994

Rogeria foreli Emery, 1894

Rogeria inermis Mann, 1922

Rogeria innotabilis Kugler, 1994
Rogeria leptonana Kugler, 1994

Rogeria scandens (Mann, 1922)

Rogeria tonduzi Forel, 1899
Sericomyrmex amabilis Wheeler, 1925
Sericomyrmex opacus Mayr, 1865
Solenopsis azteca Forel, 1893

Solenopsis brevicornis Emery, 1888
Solenopsis corticalis Forel, 1881
Solenopsis geminata (Fabricius, 1804)*
Solenopsis globularia (Smith F., 1858)
Solenopsis picea Emery, 1896
Solenopsis pygmaea Forel, 1901
Solenopsis striata Pacheco & Mackay, 2013
Solenopsis subterranea MacKay & Vinson, 1989
Solenopsis succinea Emery, 1890
Solenopsis tenuis Mayr, 1878

Solenopsis terricola Menozzi, 1931
Solenopsis vinsoni Pacheco & Mackay, 2013
Stenamma brujita Branstetter, 2013
Stenamma callipygium Branstetter, 2013
Stenamma catracho Branstetter, 2013
Stenamma crypticum Branstetter, 2013
Stenamma diversum Mann, 1922
Stenamma felixi Mann, 1922

Stenamma hojarasca Branstetter, 2013
Stenamma ignotum Branstetter, 2013
Stenamma llama Branstetter, 2013
Stenamma manni Wheeler W. M., 1914
Stenamma maximon Branstetter, 2013
Stenamma megamanni Branstetter, 2013
Stenamma nonotch Branstetter, 2013
Stenamma ochrocnemis Branstetter, 2013
Stenamma pelophilum Branstetter, 2013
Stenamma saenzae Branstetter, 2013
Stenamma stictosomum Branstetter, 2013
Strumigenys alberti (Forel, 1893)
Strumigenys azteca (Kempf, 1960)
Strumigenys biolleyi Forel, 1908
Strumigenys boneti Brown, 1959
Strumigenys brevicornis (Mann, 1922)
Strumigenys cassicuspis (Bolton, 2000)
Strumigenys cordovensis Mayr, 1887
Strumigenys cosmostela Kempf, 1975
Strumigenys eggersi (Emery, 1890)
Strumigenys elongata Roger, 1863
Strumigenys emeryi Mann, 1922
Strumigenys excisa (Weber, 1934)
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Strumigenys fridericimuelleri (Forel, 1886)
Strumigenys gundlachi (Roger, 1862)
Strumigenys lanuginosa Wheeler W. M., 1905
Strumigenys louisianae Roger, 1863
Strumigenys ludia Mann, 1922

Strumigenys margaritae (Forel, 1893)
Strumigenys mixta Brown, 1953

Strumigenys nigrescens (Wheeler W. M., 1911)
Strumigenys prex (Bolton, 2000)

Strumigenys probatrix (Brown, 1964)
Strumigenys rogata Bolton, 2000

Strumigenys schulzi Emery, 1894

Strumigenys smithii Forel, 1886

Strumigenys spathula Lattke & Goitia, 1997
Strumigenys subedentata (Mayr, 1887)
Strumigenys timicala Bolton, 2000
Strumigenys turpis Bolton, 2000

Temnothorax achii Prebus, 2021

Temnothorax aztecus (Wheeler W. M., 1931)
Temnothorax bison Prebus, 2021

Temnothorax fuscatus (Mann, 1920)
Temnothorax huehuetenangoi (Baroni-Urbani, 1978)
Temnothorax ixili (Baroni-Urbani, 1978)
Temnothorax longinoi Prebus, 2021
Temnothorax paraztecus Prebus, 2021
Temnothorax parvidentatus Prebus, 2021
Temnothorax quetzal Prebus, 2021
Temnothorax stollii (Forel, 1885)

Temnothorax striatulus (Stitz, 1937)
Temnothorax subditivus (Wheeler W. M., 1903)
Temnothorax totonicapani (Baroni-Urbani, 1978)
Temnothorax xincai Prebus, 2021

Tetramorium bicarinatum (Nylander, 1846)*
Trachymyrmex saussurei (Forel, 1885)
Tranopelta gilva Mayr, 1866

Wasmannia auropunctata (Roger, 1863)*
Wasmannia rochai Forel, 1912

Wasmannia scrobifera Kempf, 1961
Xenomyrmex floridanus Emery, 1895
Xenomyrmex stollii Forel, 1885

PONERINAE

Anochetus mayri Emery, 1884

Anochetus micans Brown, 1978
Belonopelta deletrix Mann, 1922
Cryptopone gilva (Roger, 1863)
Cryptopone gilvagrande Branstetter & Longino, 2022
Cryptopone guatemalensis (Forel, 1899)
Hypoponera distinguenda (Emery, 1890)
Hypoponera foeda (Forel, 1893)
Hypoponera nitidula (Emery, 1890)
Hypoponera opaciceps (Mayr, 1887)
Hypoponera opacior (Forel, 1893)
Hypoponera parva (Forel, 1909)
Hypoponera punctatissima (Roger, 1859)*
Hypoponera trigona (Mayr, 1887)



Leptogenys consanguinea Wheeler, 1909
Leptogenys gagates Mann, 1922

Leptogenys imperatrix Mann, 1922

Leptogenys kiche Lattke, 2011

Leptogenys maya Lattke, 2011

Leptogenys orchidioides Lattke, 2011

Leptogenys quiriguana Wheeler W. M., 1923
Leptogenys rufa Mann, 1922

Leptogenys yocota Lattke, 2011

Mayaponera pergandei (Forel, 1909)

Neoponera antecurvata (MacKay & MacKay, 2010)
Neoponera apicalis (Latreille, 1802)

Neoponera carinulata (Roger, 1861)

Neoponera crenata (Roger, 1861)

Neoponera curvinodis (Forel, 1899)

Neoponera inversa (Smith F., 1858)

Neoponera lineaticeps Mayr, 1866

Neoponera striatinodis (Emery, 1890)

Neoponera unidentata (Mayr, 1862)

Neoponera verenae (Forel, 1922)

Neoponera villosa (Fabricius, 1804)
Odontomachus bauri Emery, 1892

Odontomachus brunneus (Patton, 1894)
Odontomachus chelifer (Latreille, 1802)
Odontomachus haematodus (Linnaeus, 1758)
Odontomachus hastatus (Fabricius, 1804)
Odontomachus laticeps Roger, 1861

Odontomachus meinerti Forel, 1905

Odontomachus opaciventris Forel, 1899
Odontomachus ruginodis M. R. Smith, 1937
Odontomachus yucatecus Brown, 1976
Pachycondyla harpax (Fabricius, 1804)
Pachycondyla impressa Roger, 1861

Pachycondyla purpurascens Forel, 1899
Platythyrea prizo Kugler, 1977

Platythyrea punctata (Smith F., 1858)

Ponera exotica Smith, 1962

Pseudoponera gilloglyi (MacKay & MacKay, 2010)
Pseudoponera stigma (Fabricius, 1804)

Rasopone guatemalensis Longino & Branstetter, 2020
Rasopone mesoamericana Longino & Branstetter, 2020
Rasopone minuta (MacKay & MacKay, 2010)
Rasopone politognatha Longino & Branstetter, 2020
Rasopone subcubitalis Longino & Branstetter, 2020
Simopelta pergandei (Forel, 1909)
Thaumatomyrmex ferox Mann, 1922

Wadeura guianensis Weber, 1939

PROCERATIINAE

Discothyrea denticulata Weber, 1939
Discothyrea horni Menozzi, 1927
Discothyrea humilis Weber, 1939
Probolomyrmex petiolatus Weber, 1940
Proceratium convexiceps Borgmeier, 1957
Proceratium mancum Mann, 1922
Proceratium mexicanum De Andrade, 2003

Proceratium micrommatum (Roger, 1863)
Proceratium tio Snelling & Cover, 1992

PSEUDOMYRMECINAE

Pseudomyrmex antiguanus (Enzmann, 1944)
Pseudomyrmex boopis (Roger, 1863)
Pseudomyrmex brunneus (Smith, 1877)
Pseudomyrmex caeciliae (Forel, 1913)
Pseudomyrmex championi (Forel, 1899)
Pseudomyrmex cognatus Ward & Branstetter, 2022
Pseudomyrmex cretus Ward, 1989
Pseudomyrmex cubaensis (Forel, 1901)
Pseudomyrmex distinctus (Smith, 1877)
Pseudomyrmex duckei (Forel, 1906)
Pseudomyrmex eduardi (Forel, 1912)
Pseudomyrmex ejectus (Smith F., 1858)
Pseudomyrmex elongatulus (Dalle Torre, 1892)
Pseudomyrmex elongatus (Mayr, 1870)
Pseudomyrmex euryblemma (Forel, 1899)
Pseudomyrmex evitus Ward, 2017
Pseudomyrmex fasciatus Ward & Branstetter, 2022
Pseudomyrmex feralis Ward, 2017
Pseudomyrmex ferrugineus (Smith F., 1877)
Pseudomyrmex fervidus (Smith, 1877)
Pseudomyrmex filiformis (Fabricius, 1804)
Pseudomyrmex flavicornis (Smith F., 1877)
Pseudomyrmex fortis (Forel, 1899)
Pseudomyrmex gracilis (Fabricius, 1804)
Pseudomyrmex ita (Forel, 1906)
Pseudomyrmex kuenckeli (Emery, 1890)
Pseudomyrmex nigrocinctus (Emery, 1890)
Pseudomyrmex nigropilosus (Emery, 1890)
Pseudomyrmex oculatus (Smith F., 1855)
Pseudomyrmex opaciceps Ward, 1993
Pseudomyrmex pallidus (Smith F., 1855)
Pseudomyrmex peperi (Forel, 1913)
Pseudomyrmex rufomedius (Smith F., 1877)
Pseudomyrmex salvini (Forel, 1899)
Pseudomyrmex sericeus (Mayr, 1870)
Pseudomyrmex simplex (Smith F., 1877)
Pseudomyrmex spiculus Ward, 1989
Pseudomyrmex subater (Wheeler & Mann, 1914)
Pseudomyrmex tenuissimus (Emery, 1906)
Pseudomyrmex viduus (Smith, 1858)
Pseudomyrmex weberi (Enzmann, 1944)
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APENDICE 2. Créditos de las fotografias utilizadas para las claves de identificacion de subfamilias

y géneros de hormigas de Guatemala.

Figura
Fig. 5Ay 6B
Fig. 5B, 10Ay 15B
Fig. 6A
Fig. 7A
Fig. 7B, 25B y 26A
Fig. 8
Fig. 9A, 10By 13B
Fig. 9B
Fig. 11A, 12A, 96B, 97B y 98B
Fig. 11B, 12B, 13A, 30B, 31B,
32A
Fig. 14A
Fig. 14B, 16B, 17B, 18B y 20A
Fig. 15A
Fig. 16A
Fig. 17A
Fig. 18Ay 19A
Fig. 19B
Fig. 20By 21A
Fig. 21B
Fig. 22
Fig. 23A
Fig. 23B
Fig. 24A, 87A,89y 91B
Fig. 25A
Fig. 26B
Fig. 27A
Fig. 27B
Fig. 28A
Fig. 28B y 24B
Fig. 28C
Fig. 29A
Fig. 29B
Fig. 30Ay 31A
Fig. 32B, 33Ay 34A

Fig. 33B, 34B y 35A

Fig. 35B, 37B y 38B

Fig. 36A
Fig. 36B
Fig. 37Ay 38A
Fig. 39A
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Cédigo
CASENTO0173791
CASENTO0107555
CASENTO0610652
CASENTO0005797
CASENT0003202
CASENT0423526
CASENT0217012
CASENTO0173833
CASENT0102222
CASENTO0006085

CASTYPE17340-02

CASENTO0173846
CASENTO0172807
CASENT0249655
CASENT0249763

FMNHINS0000078515

CASENTO0173587
CASENTO0178238
CASENTO0106982
JTLC000005624

Borrowiek 2016

Borrowiek 2016

CASENTO171132
CASENTO0106179
CASENTO0010790
Borrowiek 2016

Borrowiek 2016

CASENTO0010792
CASENT0612933
CASENT0902633
CASENTO0006116
CASENTO0173511
CASENTO0039772
CASENT0603729

CASENT0281231

CASENT0106042

CASENTO0178679
CASENT0281530
CASENTO0010872
CASENT0249919

Fotégrafo
April Nobile
April Nobile
J. Longino
April Nobile
April Nobile
April Nobile
Erin Prado
April Nobile
April Nobile
April Nobile
April Nobile
April Nobile
April Nobile
Will Ericson
Shannon Hartman
Gracen Brilmyer
April Nobile
April Nobile
Alexander Wild
J. Longino
Marek Borrowiek
Marek Borrowiek
Eli M. Sarnat
Michael Branstetter
April Nobile
Marek Borrowiek
Marek Borrowiek
April Nobile
T. P. Sumnitch
Zach Lieberman
April Nobile
April Nobile
April Nobile
April Nobile
Estella Ortega

Michael Branstetter
April Nobile

Zach Lieberman
April Nobile

Will Ericson

Género
Acromyrmex
Prionopelta
Syscia
Pseudomyrmex
Cheliomyrmex
Tatuidris
Leptogenys
Dolichoderus
Probolomyrmex
Ectatomma
Camponotus
Dorymyrmex
Fulakora
Dolichoderus
Tapinoma
Tapinoma
Technomyrmex
Forelius
Linepithema

Azteca

Pseudoponera
Leptanilloides

Nomamyrmex

Nomamyrmex
Syscia

Eciton

Eciton
Labidus
Acanthoponera
Alfaria
Gnamptogenys
Holcoponera
Gnamptogenys
Poneracantha
Typhlomyrmex
Acropyga



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

39B, 40B y 41B
40Ay 41A
42Ay 43A
42B, 43B y 46A
44

45

46B

47Ay 48A
47B, 48B, 80A
49A

49By 51A
50A

50B

51B, 68 y 69A

52A, 54A, 55Cy 62A

52B
53

54By 56A
55Ay 55B
56By 58B
57

58A

59A

59B, 65Ay 66B
60y 61

62B, 64A

63

64B

65By 67A

66A

67B

69B

70

71

72

73

74

75A, 76Ay 84B
75B

76B

77Ay 78

77B y 80B

CASENTO0103230

CASENTO0280554
CASENT0910698
CASENTO0173233
CASENT0249379
CASENT0063128
CASENT0618628
CASENT0914547
CASENT0106242
CASENTO0619872
CASENTO0173688
CASENTO0107554
CASENTO0612564
CASENT0919974
CASENTO0171093
CASENTO0611359

CASENTO0039799
FMN-

HINS0000078512
CASENT0106202

CASENT0624080
CASENT0614222
CASENTO0171077
CASENT0106226
CASENTO173821
CASENT0922129
CASENT0106043
CASENT0005826

USNMENTO01125118

CASENTO0173618
CASENTO0173990
CASENTO0173792
CASENT0603549
CASENT0919970
CASENTO0617742
CASENT0106053
CASENT0104060
CASENT0106044
CASENT0645168
CASENT0010793
CASENTO0611678
JTLCO000008112

CASENT0606207

April Nobile

Estella Ortega
Zach Lieberman
April Nobile

Will Ericson

April Nobile
Estella Ortega
Zach Lieberman
Michael Branstetter
J. Longino

April Nobile

April Nobile
Brendon Boudinot
Michele Esposito
Eli M. Sarnat

J. Longino

April Nobile
Gracen Brilmyer
Michael Branstetter
Will Ericson

J. Longino

Eli M. Sarnat
Michael Branstetter
April Nobile
Michele Esposito
Michael Branstetter
April Nobile

Ana Jesovnik

April Nobile

April Nobile

April Nobile

Erin Prado

Michele Esposito
M. Pierce

Michael Branstetter
April Nobile
Michael Branstetter
Michele Esposito
April Nobile
Matthew Prebus

M. Pierce

Michael Branstetter

Brachymyrmex
Myrmelachista
Camponotus
Nylanderia
Colobopsis
Paratrechina
Zatania
Crematogaster
Aphaenogaster
Octostruma
Cephalotes
Eurhopalothrix
Rhopalothrix
Trachymyrmex
Wasmannia
Megalomyrmex
Acanthognathus
Solenopsis
Lachnomyrmex
Carebara
Adelomyrmex

Cardiocondyla
Perrisomyrmex

Apterostigma
Cyphomyrmex
Procryptocerus
Tetramorium
Sericomyrmex
Atta
Myrmicocrypta
Acromyrmex
Mycetomoellerius
Paratrchymyrmex
Mycetophylax
Xenomyrmex
Mycetosoritis
Nesomyrmex
Pheidole
Tranopelta
Temnothorax
Hylomyrma

Stenamma
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Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
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79A
79B

81, 83Ay 83B
82A

84A

85A

85B y 88A
86

87B

88By 90B
88C

90A
91Ay 92A
92B

93A

93B

94A
94By 95B
95A

96A

97A

98A

CASENTO0217282
CASENTO0178653
CASENTO0611424
CASENTO0318457
CASENT0746617
CASENTO0006819
CASENTO0178689
CASENT0006627
CASENTO0611754
CASENTO0178178
ANTWEB1008561
CASENTO0249137
CASENT0260499

USNMENT00441294

CASENT0006054
CASENTO0217569
CASENTO0260514
CASENT0260431
CASENT0100692
CASENTO0281857
CASENT0249256
CASENTO0178696

Erin Prado

April Nobile

J. Longino
Michele Esposito
Zack Lieberman
April Nobile
April Nobile
April Nobile

J. Longino

April Nobile
Roberto Keller
Ryan Perry
Shannon Hartman
Jeffrey Sosa-Calvo
Flavia Esteves
Flavia Esteves
Shannon Hartman
Shannon Hartman
Flavia Esteves
Estella Ortega
Shannon Hartman
April Nobile

Pogonomyrmex
Rogeria
Megalomyrmex
Monomorium
Cardiocondyla
Platythyrea
Pachycondyla
Thaumatomyrmex
Rasopone
Neoponera
Neoponera
Mayaponera
Anochetus
Odontomachus
Cryptopone
Neoponera
Belonopelta
Hypoponera
Ponera
Proceratium
Discothyrea
Discothyrea
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RESUMEN

Este trabajo es la primera sintesis publicada de la informacion
sobre las abejas de las orquideas (Apidae: Euglossini) de
Guatemala. Integramos la informacion previa con nuestros
datos de colecta y presentamos una lista comentada con 35
especies, de las cuales tres son nuevos registros para Guate-
mala: Eufriesea engeli Gonzalez & Griswold, 2017, Euglossa
allosticta Moure, 1969 y Euglossa heterosticta Moure, 1968.
Para cada especie se presenta informacién conocida sobre
la distribucion departamental y altitudinal en Guatemala,
fenologia (meses en que se han colectado), actividad diurna
(horas a las que se han colectado), y una lista de quimicos
que atrajeron a los machos. Los departamentos en donde
se han registrado mayor numero de especies son Izabal,
Alta Verapaz y Suchitepéquez; sin embargo, los esfuerzos
de colecta no han sido parejos en el pais. Encontramos una
alta diversidad de especies en alturas entre el nivel del mar
y 1000 metros. Entre 1000 y 2000 metros hay una diversidad
un poco mas baja y solo cuatro especies se encuentran mas
arriba de 2000 metros. Se colectaron abejas durante todo el
aflo, pero la mayoria de las especies se obtuvieron en julio,
septiembre y abril. Por ultimo, hemos logrado atraer machos
con ocho diferentes quimicos, entre los cuales el aceite esen-
cial de eucalipto (con cineol como su ingrediente activo) y el
escatol atrajeron mas especies.

ABSTRACT

This work is the first published synthesis about the orchid
bees (Apidae: Euglossini) for Guatemala. We integrated pre-
vious data with our new collecting data and present an anno-
tated list of 35 species, three of which are new country records
for Guatemala: Eufriesea engeli Gonzalez & Griswold, 2017,
Euglossa allosticta Moure, 1969, and Euglossa heterostic-
ta Moure, 1968. For each species, we present departmental
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and altitudinal distribution in Guatemala, phenology (months
when collected), diurnal activity (time of collecting events),
and a list of chemical attractants for the males. The depart-
ments for which we found greatest species diversity are 1z-
abal, Alta Verapaz and Suchitepéquez; however, collecting
efforts were not even throughout the country. We found high
species diversity in altitudes between sea level and 1000
meters. Between 1000 and 2000 meters there are somewhat
fewer species and only four species were found above 2000
meters. Bees were collected throughout the year, but a greater
number of species was obtained in July, September and April.
Lastly, we successfully attracted male Euglossini with eight
different chemical baits, among which eucalyptus oil (with
cineole as an active ingredient) and scatole attracted more
species.

INTRODUCCION

Las abejas (Hymenoptera: Apoidea) son de gran importancia
ecologica y econdmica; principalmente por los servicios eco-
sistémicos indispensables que prestan como la polinizacion
(Hanson et al. 2021). AtGn se conoce poco sobre la ecologia
y distribucion de las abejas nativas ya que gran parte de los
estudios se concentran en las abejas sociales (Greenleaf &
Kremen 2006). Al hablar de abejas, muchas personas pien-
san unicamente en la abeja melifera o la abeja de miel Apis
mellifera L., 1758, que no es originaria del Nuevo Mundo.
Esta especie ha sido domesticada y llevada a muchos lugares
del mundo para la produccion de miel y polinizacion de cul-
tivos (Cridland et al. 2017). Sin embargo, en Guatemala hay
por lo menos 357 especies de abejas nativas distribuidas en
cinco familias: Apidae, Halictidae, Megachilidae, Colletidae
y Andrenidae (Enriquez et al.2012).
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Unos de los grupos de abejas mds interesantes por su habi-
to, color, tamafio y relacion simbiodtica son las abejas de
orquideas (Apidae: Euglossini). Segun Michener (2000), es-
tas abejas se diferencian de otras de su familia por no tener
habitos eusociales claros y ser generalmente solitarias. Esto
quiere decir principalmente que no tienen reina y no produ-
cen miel. Cada abeja hembra busca alimento para ella y sus
crias; en su vida cada hembra habra viajado alrededor de 2000
km (Roubik & Hanson 2004). Los machos abandonan el nido
después de salir de las celdas y se refugian colgandose por
las mandibulas debajo de las hojas, dentro de las flores u otro
lugar que les brinde proteccion, y se cree que viajan aun mas
que las hembras a lo largo de bosques tropicales (Janzen 1971,
Roubik & Hanson 2004). Las crias en desarrollo no tienen in-
teraccion con su madre; sin embargo, algunas especies viven
en pequefias colonias de hermanas y la madre, y en otros
casos entre hembras sin relacion familiar entre si (Roubik &
Hanson 2004).

El nombre “abejas de las orquideas” proviene del complejo
mutualismo desarrollado entre estas abejas y las orquideas.
Los machos recolectan en sus tibias posteriores compuestos
aromaticos volatiles que estas producen en sus flores y los uti-
lizan durante el cortejo o en defensa de su territorio (Ramirez
et al. 2010). Las orquideas han desarrollado estructuras es-
pecializadas llamadas polinias, para que cuando una abeja
colecte los compuestos aromaticos de las flores, las lleven de
flor en flor y de forma colateral las polinicen; convirtiéndose
en los principales polinizadores de orquideas (Eltz et al. 2011,
Hanson et al. 2021, Pemberton & Wheeler 2006, Viana et al.
2021). Estas abejas también son polinizadores importantes
de otras familias de plantas como las Solanaceae, Araceae,
Convolvulaceae y Bromeliaceae; de las cuales recogen néc-
tar, polen y resinas (Ferreira-Caliman et al. 2018, Gerlach &
Schill 1991, Roubik & Hanson 2004).

El nombre de la tribu Euglossini significa “con lengua ver-
dadera” ya que algunas la tienen muy larga y desarrollada.
Se caracterizan porque las hembras tienen corbiculas (zona
de las tibias posteriores especializada para transportar polen)
anchas (Nemésio 2009, Roubik & Hanson 2004). Se han
descrito aproximadamente 250 especies que se distribuyen
unicamente en el continente americano (Brito et al. 2018,
Viana et al. 2021). Taxondmicamente estan clasificadas en
cinco géneros: Eufriesea, Euglossa, Eulaema, Exaerete y
Aglae (Anjos-Silva et al. 2006, Hanson et al. 2021, Roubik &
Hanson 2004).

Euglossini es una de las cuatro tribus de abejas corbicula-
das, junto a Apini (abejas de miel), Meliponini (abejas que
no pican) y Bombini (abejorros). Las relaciones filogenéti-
cas entre estas tribus han sido discutidas durante varias dé-
cadas y son controversiales (e.g., Cameron 1993, Cameron &
Mardulyn 2001, Cardinal & Packer 2007, Cardinal & Dan-
forth 2011, Porto & Almeida 2021). Estudios filogenomi-
cos recientes sugieren que las abejas de las orquideas, que
pueden considerarse las abejas sociales menos avanzadas en-
tre estos cuatro linajes, forman el grupo hermano de las otras

corbiculadas (Bossert et al. 2017, Romiguier et al. 2015). De
las cuatro tribus, Euglossini es el Gnico linaje endémico del
Nuevo Mundo.

Euglossa es el género mas diverso de la tribu con mas de 100
especies descritas (Ramirez et al. 2010). Tienen un tamafio
pequetio que oscila entre 10-15 mm de largo y son de colores
metalicos verdes, azules, rojos, dorados o mezclas de estos.
Se caracterizan por tener penachos en las tibias media y alas
claras (Roubik & Hanson 2004). Eufriesea es un género
grande con mas de 60 especies descritas, medianas (13-26
mm de largo) y de colores negro con café o amarillento y
tonos azulados o verdosos con acentos metalicos en el me-
sosoma y la cara. El metasoma lo tienen cubierto de pelos.
Eulaema tiene 16 especies descritas (Ramirez et al. 2010),
son mas grandes (18-28 mm de largo) y generalmente de
color negro con bandas amarillas o cafés. Tienen el meso-
soma y metasoma cubiertos de pelos. Suelen confundirse con
abejorros por su tamafio y bandas de pelos amarillos-anaran-
jados en el metasoma, sin embargo, tienen la corbicula ancha
y a veces colores metalicos bajo el pelo del metasoma (Rou-
bik & Hanson 2004). Exaerete con seis especies descritas es
el menos diverso, son grandes con longitudes entre 20-25 mm
y generalmente de color verde metalico con las alas negras.
Las larvas son cleptoparasitas, lo que quiere decir que las hem-
bras ponen sus huevos en nidos de otras abejas para que ellas las
cuiden. El tamafio es variable dependiendo de la cantidad de
alimento disponible en el nido del hospedero (Roubik & Han-
son 2004). Por tltimo, el género Aglae es monotipico y clep-
toparasito distribuido en Sudamérica y parte de Panama (An-
jos-Silva et al. 2006). Las especies parasiticas de Euglossini
son un grupo monofilético (Bossert et al. 2018, Policarova et
al. 2019) y parasitan a sus parientes no parasiticos: Aglae es
parasito de Eulaema, y Exaerete parasita a Eulaema 'y Eufrie-
sea (Michener 2007, Roubik & Hanson 2004).

En Guatemala se han publicado pocos estudios sobre las abe-
jas de la tribu Euglossini, entre ellos el trabajo de graduacion
de Armas-Quindnez (2009), que genera el primer listado de
euglosinos con mapas de distribucion potencial para 27 es-
pecies. Los reportes por género son: Exaerete (2 especies),
Eulaema (3), Eufriesea (6) y Euglossa (16). Posteriormente,
Enriquez et al. (2012) reportaron 27 especies de la siguiente
forma: Exaerete (2 especies), Eulaema (5), Eufriesea (7) y
Euglossa (13). Otras fuentes de informacion importantes
para estas abejas en Guatemala son proyectos de estudios de
abejas nativas realizados por el Centro de Estudios Conserva-
cionistas (CECON) de la Universidad de San Carlos de Gua-
temala y la coleccion privada de Margaret y Michael Dix,
elaborada durante muchos afios de estudios en Guatemala;
estas fuentes no han sido consultadas para esta revision por
dificultad de acceso por el momento.

METODOLOGIA

Para realizar este trabajo revisamos un total de 1352 ejem-
plares de abejas de las orquideas. El material se encuentra
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Cuadro 1. Distribucion de las abejas de orquideas en los departamentos de Guatemala. Especies con (*) fueron citadas con Guatemala dentro del rango de
distribucion por Roubik & Hanson (2004), pero sin detalles.

5 2 2 5 3
3 3 g o g g 2 o =)
. S| 5| g 3 s | = 5 5 58 | 5| 2 g
Especie 5 5 = 5 = g 5] < =5 w = 2. < g =
> > s o £ 5} 2 = o N = = 2 = b= =3
= | = | E| & | 8| 8| 8| | 8| 8| 2C| E s | €| 5| % 8
= = = = 2 3 = < = b5 = =S It 2 5 i) 3 2
< ) @) ) &) ] = N = ~ & | & A | B | @A | @ N
Género Eufriesea
E. caerulescens*
E. concava X X X
E. engeli X
E. mexicana X X
E. mussitans X
E. rugosa X X X
E. schmidtiana X
E. surinamensis X
Género Euglossa
E. allosticta X
E. atroveneta X X X X X X
E. championi*
E. cybelia X
E. dilemma X X X X X X X X X X X X
E. dressleri X
E. hansoni X X
E. hemichlora*
E. heterosticta X X
E. ignita X X
E. imperialis X X X X X
E. mixta X X
E. obrima X X X
E. obtusa X X X
E. purpurea X X
E. townsendi X X
E. tridentata X X X X X X
E. variabilis X X X X X X X X
E. villosa X
E. viridissima X X X X X X X X X
Género Eulaema
E. cingulata X X X X X X X X X X
E. polychroma X X X X X X X X X X X X X X
E. meriana X X X X X X X X
E. seabrai X X X
Género Exaerete
E. azteca X
E. frontalis X X X
E. smaragdina X X X X X X X X
Total de especies 21 8 2 2 9 7 2 22 3 6 9 2 2 2 7 6 14
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Cuadro 2. Distribucion altitudinal de las abejas de orquideas en Guatemala.

Especie

500-1000 m alt.

1000-1500 m alt.
1500-2000 m alt
2000-2728 m alt.

0-500 m alt.

Género Eufriesea

E. concava

E. engeli

E. mexicana

E. mussitans

E. rugosa

E. schmidtiana

E. surinamensis

Género Euglossa

E. allosticta

E. atroveneta

E. cybelia

E. dilemma

E. dressleri

E. hansoni

E. heterosticta

E. ignita

E. imperialis

E. mixta

E. obrima

E. obtusa

E. purpurea

E. townsendi

E. tridentata

E. variabilis

E. villosa

E. viridissima

Género Eulaema

E. cingulata

E. polychroma

E. meriana

E. seabrai

Género Exaerete

E. azteca

E. frontalis

E. smaragdina
Total de especies 22 23 20 18 4

depositado en la Coleccion de Artropodos de la Universidad
del Valle de Guatemala (UVGC) (401 ejemplares), Coleccion
de Abejas Nativas de la Unidad de Biodiversidad del Centro
de Estudios Conservacionistas (CECON) de la Universidad
de San Carlos de Guatemala (814 ejemplares), y la Coleccion
Entomoldgica M. T. James (WSUC) de la Universidad Es-
tatal de Washington (137 ejemplares).

También se realizaron varios viajes de colecta y estudios es-
pecificos utilizando diferentes quimicos que se ha comproba-
do que atraen machos de abejas de orquideas, especialmente
en la Reserva Refugio del Quetzal de la Universidad del
Valle de Guatemala en el volcan Atitlan (en Santa Barbara,
Suchitepéquez). Otros lugares en donde se hicieron mues-
treos estan en los departamentos de Escuintla, Santa Rosa,
Izabal, Quetzaltenango, Guatemala y Alta Verapaz. Los
ejemplares colectados en estos estudios se han depositado en
UVGC.

Para la identificacion de los machos se utilizé la clave di-
cotomica en Roubik & Hanson (2004) y la guia de identi-
ficacion en la tesis de licenciatura de Juarez (2021). Espe-
cimenes de hembras no fueron identificadas por la falta de
descripciones en las guias disponibles, sin embargo, algu-
nas hembras de Fufriesea si se determinaron con Gonzalez
(2017).

Los quimicos atrayentes de abejas utilizados fueron princi-
palmente: CL = eugenol (clavo), ES = escatol, EU = cineole
(eucalipto), GP = Gaultheria procumbens (salicilato de meti-
lo), MA = Melaleuca alternifolia (arbol de té¢), ME = Menta
piperita, MQ = Melaleuca quinquenervia (niaouli) y VA =
vanillina (vainilla). También se hicieron colectas limitadas
en flores que atraen Euglossini. En la Ciudad de Guatemala se
encontraron en Petrea volubilis y en la Reserva Refugio del
Quetzal principalmente en Stachytarpheta y Duranta (todas
son de Verbenaceae).

Los departamentos de Guatemala se abrevian de la siguiente
forma: AV (Alta Verapaz), BV (Baja Verapaz), CM (Chi-
maltenango), CQ (Chiquimula), ES (Escuintla), GU (Gua-
temala), HU (Huehuetenango), 1Z (Izabal), JA (Jalapa), JU
(Jutiapa), PE (Petén), PR (EI Progreso), QC (Quiché), QZ
(Quetzaltenango), RE (Retalhuleu), SA (Sacatepéquez),
SM (San Marcos), SR (Santa Rosa), SO (Solola), SU
(Suchitepéquez), ZA (Zacapa). Los meses del afio son repre-
sentados por su niumero de orden en nimeros romanos (i-xii).

RESULTADOS

Riqueza de Especies, Distribucion Departamen-
tal, Altitudinal y Fenologia

El resultado de analizar los 1352 ejemplares y la literatura
disponible es una lista de abejas de las orquideas de Gua-
temala de 35 especies y, ademas, la subespecie Eulaema
meriana flavescens (Friese, 1899) (Apéndice). El género con
mas especies es Euglossa (20 especies), seguido por Eufrie-
sea (8 especies), Eulaema (4) y por Gltimo Exaerete (3). Con
respecto a la distribucion departamental, podemos ver que se
han colectado abejas de las orquideas en 18 de los 22 departa-
mentos de la republica (Cuadro 1). Los departamentos para
los cuales no hay registros de estas abejas son: Chiquimula,
Jalapa, San Marcos y Totonicapan. El nimero de especies
conocidas para cada departamento en orden descendiente

143



son: Izabal (22 especies), Alta Verapaz (21), Suchitepéquez
(14), Escuintla (9), Quetzaltenango (9), Baja Verapaz (8),
Santa Rosa (7), Guatemala (7), Petén (6), Solola (6), Zaca-
pa (4), Jutiapa (3), Chimaltenango (2), Quiché (2), El Progre-
so (2), Sacatepéquez (2), Huehuetenango (2), y Retalhuleu
(2). Altitudinalmente, la distribucion de especies es bastante
homogénea por debajo de los 1000 m alt., en donde ocurren
28 especies (88%) de todas las especies aqui presentadas
(Cuadro 2). Entre 1000 y 1500 atn se encuentra un nume-
ro relativamente alto de especies (20 especies; 63%). Alre-
dedor de los 1600 m alt. ya solo llegan 13 especies (41%)
(Apéndice) y arriba de 2000 m alt. solo 4 especies (13%). El
registro de altura mas alto para una abeja de las orquideas en
Guatemala es Euglossa dilemma a 2728 m alt. en la laguna
Chicabal, Quetzaltenango. En cuanto a la fenologia, se han
encontrado ejemplares en casi todos los meses del afio, con
excepcion de enero (Cuadro 3). En general hemos encontra-
do mas especies en la estacion lluviosa, siendo los meses du-
rante los cuales se han encontrado mas especies son en orden
descendente: julio (18 especies), septiembre (16), abril (15),
junio (13), octubre (11), mayo (7), febrero (6), noviembre
(6), agosto (6), diciembre (3) y marzo (2).

Atrayentes quimicos

De las 35 especies de abejas que reportamos en este trabajo,
tenemos informacion de los quimicos que las atrajeron para
24 (Cuadro 4). De los ocho quimicos utilizados, el que atrae
mas es el eucalipto con 19 especies (79%). Después los me-
jores son el escatol con 11 especies (46%), eugenol con 9
especies (38%) y niaouli 9 especies (38%). Los que menos
especies atraen son arbol de té 6 especies (25%), Gaultheria
procumbens 5 especies (21%), vainilla 4 especies (17%) y
menta 3 especies (13%).

Nuevos Registros de Distribucion

Durante la revision del material para esta publicacion, encon-
tramos tres especies que aun no habian sido reportadas for-
malmente para Guatemala. Estas son Eufriesea engeli Gon-
zalez & Griswold, 2017, Euglossa allosticta Moure, 1969
y Euglossa heterosticta Moure, 1968. Los siguientes datos
representan NUEVOS REGISTROS DE DISTRIBUCION
para Guatemala:

Eufriesea engeli Gonzalez & Griswold, 2017
(Fig. 1a-e)

Esta especie fue descrita recientemente del Parque Nacional
Cafion del Sumidero, lago de Montebello y Tuxtla Gutiérrez
(Gonzalez et al. 2017). Los siguientes datos representan un
NUEVO REGISTRO DE DISTRIBUCION para Guatemala:
un ejemplar de GUATEMALA, Alta Verapaz, San Cristobal
Verapaz, Mexabaj, finca Pamac, 1507 m alt., N15.419014
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Cuadro 3. Meses de colecta de las abejas de orquideas de Guatemala.

2 2l o
<] @ =t @ 2
Especie e| 8| Rl =| o] o £ls|5/8|§
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Género Eufriesea
E. concava
E. engeli
E. mexicana
E. mussitans
E. rugosa

E. schmidtiana

E. surinamensis

Género Euglossa

E. allosticta

E. atroveneta

E. cybelia

E. dilemma

E. dressleri

E. hansoni

E. heterosticta

E. ignita

E. imperialis

E. mixta

E. obrima

E. obtusa

E. purpurea

E. townsendi

E. tridentata

E. variabilis

E. villosa

E. viridissima

Género Eulaema

E. cingulata

E. polychroma

E. meriana

E. seabrai

Género Exaerete

E. azteca

E. frontalis

E. smaragdina

Total de especies | 0

W-90.096963, 14 junio 2021, eucalipto, S. Bossert, R. Zack
y J. Monzén col.

Euglossa allosticta Moure, 1969
(Fig. 2a-e)

Hasta ahora su distribucion conocida es de Costa Rica hacia
el sur hasta el Amazonas (Roubik & Hanson 2004) y Ecua-



Cuadro 4. Atrayentes quimicos utilizados para capturar machos de las abe-
jas de orquideas de Guatemala.

Especie

Gaultheria procumbens

Eugenol
Escatol
Eucalipto
Arbol de té
Menta
Niaouli
Vainilla

Género Eufriesea

E. concava

E. engeli

E. mexicana

E. mussitans

E. rugosa

E. schmidtiana

Género Euglossa

E. allosticta

E. atroveneta

E. dilemma

E. heterosticta

E. ignita

imperialis

mixta

obrima

obtusa

townsendi

tridentata

variabilis

E.
E.
E.
E.
E. purpurea
E.
E.
E.
E.

viridissima

Género Eulaema

E. cingulata

E. meriana

Género Exaerete

E. frontalis

E. smaragdina

Total de especies 9 11 19 5 6 3 9 4

dor (Padrén et al. 2018). Los siguientes datos representan
un NUEVO REGISTRO DE DISTRIBUCION para Gua-
temala: un ejemplar de GUATEMALA, Alta Verapaz, Rax-
ruha, finca Nacimiento Las Cuevas, 170 m alt., N15.867190
W-90.095912, 9 julio 2021, 9:05 am, escatol, J. Monzdn col.

Euglossa heterosticta Moure, 1968
(Fig. 3a-e)

Descrita originalmente del cerro Campana en Panamd y
conocida actualmente de Costa Rica, Panama (Moure et
al. 2012) y hasta Colombia (Roubik & Hanson 2004). Los

siguientes datos representan NUEVOS REGISTROS DE
DISTRIBUCION para Guatemala: tres ejemplares de GUA-
TEMALA, Alta Verapaz, Raxruha, finca Nacimiento Las
Cuevas, 170 m alt., N15.867190 W-90.095912, 9 de julio
2021, 6:20-6:30 am, 2:30-3:00 pm, eucalipto, J. Monzén
col.; un ejemplar con mismos datos excepto Chahal, bal-
neario Las Conchas, 160 m alt., N15.852264 W-89.4609049,
17 de septiembre 2021, 11:00 am, Melaleuca quinquenervia,
A. C. Garcia, G. Lou y J. Monzon col.; un ejemplar con mis-
mos datos excepto Izabal, Morales, Montafia Chiclera, 165 m
alt., N15.508704 W-88.861897, 16 de septiembre 2021, 9:30-
10:30 am, eucalipto, A. C. Garcia, G. Lou y J. Monzon col.

DISCUSION

En Guatemala los estudios de la tribu Euglossini son limita-
dos; sin embargo, existe un creciente interés en su ecologia,
comportamiento y distribucion. El listado de especies, que
presentamos, es preliminar y es una continuacion a los traba-
jos anteriormente realizados por Armas-Quifionez (2009) y
Enriquez et al. (2012). Este listado sera la base para proyec-
tos de conservacion y futuras investigaciones en el pais. Es
importante tomar en consideracion que este listado es una
recopilacion de la informaciéon con que contamos actual-
mente y debe ser mejorado ampliamente con investigaciones
futuras. Paises cercanos a Guatemala han realizado muchos
estudios con estas abejas y por lo tanto su fauna se conoce
mucho mejor, por ejemplo, en Costa Rica se conocen 66 es-
pecies y en Panama 65 (Roubik & Hanson 2004). También es
muy importante tomar en cuenta que la informacion aqui pre-
sentada es muy limitada, por ejemplo, en la distribucion de-
partamental, atin no tenemos especies reportadas para cuatro
de los departamentos del pais. Seguramente existen especies
de abejas de las orquideas en todos esos departamentos, pero
no han habido colectas hasta el momento. Hay datos que nos
demuestran que falta mucho trabajo por hacer, por ejemplo,
para Petén solo tenemos reportadas seis especies. San Mar-
cos, un departamento que tiene una gran variedad de eco-
sistemas diferentes, desde bosques tropicales hasta volcanes
muy altos, no tiene reportes. Es también muy importante uni-
ficar informacion que se ha generado en informes o reportes
de proyectos, pero no se han publicado formalmente. Por ul-
timo, es muy importante mencionar que Michael y Margaret
Dix que son expertos en orquideas, han realizado colectas
de estas abejas por mas de cuarenta afios y han hecho una
excelente coleccion. Seria fundamental para el conocimiento
de las abejas de orquideas de Guatemala poder revisar esta
coleccion, publicar la informacién y garantizar su preser-
vacion por el bien de laciencia.

Estudios como Brito et al. (2018) han demostrado alteraciones
en la riqueza y diversidad de euglosinos segun la com-
posicion de los bosques y areas no forestales. Se ha planteado
que las especies mas especializadas de abejas se limitan a los
bosques, mientras que las especies generalistas se encuen-
tran en zonas mas perturbadas (Armas-Quifiénez et. al. 2020,
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Figura 1. Macho de Eufriesea engeli, NUEVO REGISTRO PARA GUATEMALA: (a) etiquetas, (b) vista lateral, (c) vista dorsal, (d) vista frontal de la cabeza,
(e) mapa de distrubicion en Guatemala. Lineas negras equivalentes a 2 mm.
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Brito et al. 2018). Esta evidencia indica que sus poblaciones
dependen de los bosques y ecosistemas diversos, no mono-
cultivos o sistemas agricolas. Ademas, se encuentran en grave
peligro por fragmentacion de habitat y cambio de uso de sue-
lo (Milet-Pinheiro & Schlindwein 2005). La conservacion
de los bosques protege a las abejas de orquideas y el resto
de las abejas nativas, que son de gran importancia para la
diversidad de angiospermas dentro del ecosistema (Winfree
2010). Es necesario promover estrategias de proteccion para
evitar la extincion o reduccion de area de distribucion. Por
ultimo, también se debe de conocer la riqueza y diversidad de
polinizadores en Guatemala, por lo que se promueve el estu-
dio de abejas y otros insectos relacionados con flores que son
de gran importancia a nivel ecologico y econdmico.

CONCLUSIONES Y RECOMENDACIONES

Esta publicacion es un paso muy importante para comprender
y estudiar las abejas de orquideas de Guatemala, recopila y
pone a disposicion de interesados la informacioén conocida
hasta el momento. Reportamos la presencia de 35 especies de
Euglossini de Guatemala, incluyendo tres especies que son
el primer reporte para el pais. Este documento presenta la
oportunidad de involucrar a mas cientificos y estudiantes en
el fascinante mundo de las abejas de las orquideas. También
esperamos que esta informacion sea util para la planificacion
y promocion de estrategias para la conservacion de bosques
y zonas verdes en Guatemala. Es importante notar que hemos
encontrado que muchas de estas abejas se encuentran restrin-
gidas a zonas con cobertura forestal original y por lo tan-
to corren mucho peligro por deforestacion. Por todas estas
razones que mencionamos, recomendamos que se apoye €
implementen estudios de abejas de las orquideas en los de-
partamentos del pais para los cuales no tenemos informacion;
y que se sigan realizando estudios a nivel nacional para com-
prender bien a estas abejas. Ademas, es muy importante fo-
mentar que estudiantes realicen sus trabajos de graduacion o
tesis en este tema, no solo para que generen mas informacion,
sino también para que se formen como futuros investigadores
en abejas de las orquideas.
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GUATEMALA, AItE Warkoas

Figura 3. Macho de Euglossa heterosticta, NUEVO REGISTRO PARA GUATEMALA: (a) etiquetas, (b) vista lateral, (c) vista dorsal, (d) vista frontal de la
cabeza, (¢) mapa de distrubicién en Guatemala. Lineas negras equivalentes a 2 mm.
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APENDICE. Lista comentada de las especies de abejas de
las orquideas (Euglossini) de Guatemala. Entre corchetes la
abreviacion de los departamentos de Guatemala donde se han
encontrado, rango altitudinal, abreviacion de los quimicos
que se saben atraen a los machos (ver METODOLOGIA),
meses del afio en que se han encontrado representados por
su numero en romano ¢ intervalos o las horas en que se han
encontrado.

Eufriesea Cockerell, 1908

E. caerulescens (Lepeletier, 1841) (Roubik & Hanson 2004)
E. concava (Friese, 1899) (Fig. 4a) [AV, SR, SU] [170-
1600m] [EU, MQ] [vii, ix, x] [6:30-10:00]

E. engeli Gonzalez & Griswold, 2017 (Fig. 1a-e) [AV]
[1500m] [EU] [vi-vii]

E. mexicana (Mocsary, 1897) [BV, 1Z] [1680m] [ES] [vi, vii]
E. mussitans (Fabricius, 1787) [ES] [600-2000m] [EU] [xi]
[8:45-9:15]

E. rugosa (Friese, 1899) (Fig. 4¢) [AV, BV, SO] [1500-
2258m] [EU] [vi, vii, x]

E. schmidtiana (Friese, 1925) (Fig. 4d) [AV] [170m] [EU]
[vii] [6:20-6:30]

E. surinamensis (Linnaeus, 1758) (Fig. 4b) [CM] [1700m]
[ix]

Euglossa Latreille, 1802

E. allosticta (Moure, 1969) (Fig. 2a-e) [AV] [170m] [ES]
[vii] [9:00]

E. atroveneta (Dressler, 1978) [ES, HU, JU, QZ, SO, SU]
[500-2500m] [CL, EU, ME, MQ] [iv, viii, ix, x] [8:30-11:30]
E. championi (Cheesman, 1929) (Roubik & Hanson 2004)
E. cybelia (Moure, 1968) (Fig. 5g) [1Z] [1200m] [vii]

E. dilemma (Bembé & Eltz, 2011) [AV, BV, ES, GU, 1Z, JU,
PE, QC, QZ, SR, SU, ZA] [400-2728m] [ES, EU, CL, MA,
ME, GP] [ii, iii, iV, v, vii-x] [7:55-14:40]

E. dressleri (Moure, 1968) [1Z] [ix] [900-1000m]

E. hansoni (Moure, 1965) [AV, 1Z] [200-802m] [xii-ii]

E. hemichlora (Cockerell, 1917) (Roubik & Hanson 2004)
E. heterosticta (Moure, 1968) (Fig. 3a-e) [AV, 1Z] [165m]
[EU, MQ] [vii, ix] [6:20-11:00, 14:30-15:00]

E. ignita (Smith, 1874) (Fig. 5a) [1Z, QC] [400m] [VA] [iv, V]
E. imperialis (Cockerell, 1922) (Fig. 5b) [AV, 1Z, PE, SU,
ZA] [130-700m] [ES, EU, GP, MA, MQ, VA] [vii, ix-xi]
[6:30-15:00]

E. mixta (Friese, 1899) (Fig. 5f) [AV, 1Z] [130-1507m] [ES,
CL, GP] [iv, vi, vii, ix] [6:30-7:30, 9:00, 11:30]

E. obrima (Hinojosa-Diaz, Melo & Engel, 2011) (Fig. Se)
[AV, ES, SU] [130-1500m] [EU] [v, vi, ix, xii] [11:00-12:20]
E. obtusa (Dressler, 1978) (Fig. 5¢) [AV, BV, 1Z] [130-
1680m] [ES, EU, MA, MQ] [iv, ix, xi] [11:00-12:00]

E. purpurea (Friese, 1899) (Fig. 5d) [AV, 1Z] [130-1507m)]
[ES, EU, GP, MA] [iv, vi, vii, ix] [8:30, 11:30]

E. townsendi (Cockerell, 1904) [SO, QZ] [500-2000m] [CL,
EU, MQ] [iv] [8:30-14:00]

E. tridentata (Moure, 1970) [AV, ES, 1Z, QZ, SR, SU] [130-

1600m] [CL, ES, EU, MQ, VA] [iv, vii-xi] [6:30-7:30, 10:00-
12:00]

E. variabilis (Friese, 1899) [AV, BV, ES, GU, 1Z, QZ, SR,
SU] [130-1681m] [CL, ES, EU, MA, MQ, VA] [iii, iv, vii-X]
[8:30-12:00]

E. villosa (Moure, 1968) [1Z] [200m] [x] [10:00-11:00]

E. viridissima (Friese 1899) [AV, BV, ES, GU, 1Z, PE, SO,
SU] [130-1600m] [CL, EU, MA, ME] [ix] [10:30-11:00]

Eulaema Lepeletier, 1841

E. cingulata (Fabricius, 1804) (Fig. 4¢) [AV, BV, GU, ES, 1Z,
PE, SO, SR] [0-2000m] [ES, EU] [iii, iv, vi, vii, viii, X]

E. meriana (Oliver, 1789) (Fig. 4f) [AV, BV, ES, GU, 1Z, QZ,
RE, SU] [400-1600] [CL, ES, EU, GP] [iv-vi, ix-xi] [8:30-
11:00]

E. meriana flavescens (Friese, 1899) [IZ] (Enriquez et al.
2012)

E. polychroma (Mocsary, 1899) (Fig. 4g) [AV, CM, GU, HU,
1Z, JU, PE, PR, SA, SO, SR, SU, QZ, ZA] [270-2400m)] [ii,
iv-vii xi, xii] [9:50]

E. seabrai (Moure, 1960) [AV, IZ, SU] [600-1600m] [vi]

Exaerete Hoffmannsegg, 1817

E. azteca (Moure, 1964) [1Z] [600m] [vi]

E. frontalis (Guérin-Méneville, 1845) [1Z, QZ, SU] [400-
950m] [CL, EU, MQ] [iv-vi] [9:00-11:30]

E. smaragdina (Guérin-Méneville, 1845) (Fig. 4h) [AV, 1Z,
Qz, SU, ZA] [130-1700m] [EU, GP, GU, PE, PR] [ii-iv, vi-
viil, ix, X] [6:30- 11:30]
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Figura 4. Especies representativas de abejas de orquideas de Guatemala: (a) Eufiiesea concava, (b) Eufriesea surinamensis, (¢) Eufriesea rugosa, (d) Eu-
friesea schmidtiana, (e) Eulaema cingulata, (f) Eulaema meriana, (g) Eulaema polychroma, (h) Exaerete smaragdina. Lineas negras equivalentes a 2 mm.
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Figura 5. Especies representativas de abejas de orquideas de Guatemala: (a) Euglossa ignita, (b) Eugolssa imperialis, (¢) Euglossa obtusa, (d) Euglossa pur-
purea, (¢) Euglossa obrima, (f) Euglossa mixta, (g) Euglossa cybelia. Lineas negras equivalentes a 2 mm.
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THE COTTON STAINERS (HEMIPTERA: HETEROPTERA:
PYRRHOCORIDAE) OF GUATEMALA
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Ilustracion en acuarela de Dysdercus concinnus concinnus por Diana Winter Garcia.
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RESUMEN

La familia Pyrrhocoridae estd compuesta por chinches
de tamafio moderado (6-24 mm), a veces con coloracion
aposematica y comtinmente conocidos como chinches de
fuego porque a veces tienen colores rojos intensos. Solo un
género, Dysdercus, ocurre en el Nuevo Mundo; diez especies
se conocen de Guatemala. Hemos examinado las distribu-
ciones conocidas de Pyrrhocoridae en Guatemala y afiadido
a ellas a través de nuestras colectas y material depositado en
colecciones de museos.

ABSTRACT

The family Pyrrhocoridae are moderate-sized (6-24 mm),
sometimes aposematically colored insects often referred to as
cotton stainers because of their feeding on developing cotton
bolls. Only one genus, Dysdercus, occurs in the New World,
ten species occur in Guatemala. We examine known distribu-
tions of Pyrrhocoridae in Guatemala and add to those through
our collecting and the examination of material in museum
collections.

INTRODUCTION

The Pyrrhocoridae (Hemiptera: Heteroptera) are known as
red bugs, fire bugs, or more commonly as cotton stainers
because by feeding they introduce a fungus that stains de-
veloping cotton while in the boll (Henry 1988). Adults and
immatures generally are fruit and seed feeders (Schaefer &
Ahmad 2000), although some have been reported as insectiv-
orous (Froeschner 1985). They are most often aposematically
colored, although some species are grey to light-brown. In the
New World, they are primarily tropical in distribution with
species occurring from the southern United States through the
northern two-thirds of South America. Only one genus, Dys-
dercus, occurs in the New World (Doesburg 1968, Froeschner
1985, 1999, Henry 1988, Schaefer & Stehlik 2013, Schaefer
2013, 2015). Excellent reviews of the biology, economic im-

portance, and taxonomy were provided by Doesburg (1968)
and Schaefer (2015). An excellent, well-illustrated key to the
New World species was provided by Doesburg (1968). This
key should be used to identify specimens collected in Gua-
temala and throughout Central America. Henry (1988) dis-
cussed taxa occurring in the United States.

Guatemala is the northernmost of the Central American coun-
tries, consisting of central highlands as well as the tropical
lowlands of the Pacific Coast and the northern Petén. Collect-
ing was conducted throughout the country, in both disturbed
and relatively undisturbed areas and included tropical low-
lands and high-elevational cloud forest. Life zones in Guate-
mala include several temperate and tropical forest types, sa-
vanna, and arid scrub and thorn. Consult Pérez-Irungaray et
al. (2018) for descriptions of habitat types in Guatemala that
can be cross-referenced with our collecting localities. Eleven
taxa, including subspecies, were recorded from Guatemala
by Doesburg (1968). We did not add any new taxa to those
reported by Doesburg (1968).

MATERIALS AND METHODS

Our sampling was conducted over a 15-year period in many
national, public, and private preserves throughout Guate-
mala. Most specimens came from sweeping and beating
vegetation (Fig. 1) and light-trap collecting (Fig. 2). Locali-
ties included sites from sea-level to just over 2000 m in ele-
vation. Material was also borrowed from collections known
to contain material from Guatemala. In addition to our collec-
tions and borrowed material, we examined a substantial num-
ber of specimens collected from throughout the country that
are deposited in the Arthropod Collection at the Universidad
del Valle de Guatemala. The following collections provided
specimens for this work:

FSCA: Florida State Collection of Arthropods; Gainesville

UMC: Enns Entomology Collection, University of Missouri;
Columbia
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Figure 1. Peter J. Landolt sweeping and beating vegetation for insects near Poptun (Petén Department) in August 2015. Peter (13 June 1952 - 22 December
2019), was an outstanding friend, entomologist, and colleague. Pete was a research entomologist with the United States Department of Agriculture for over
40 years, starting his career in 1978. For over half of those years, he traveled to Guatemala to work first on Mediterranean Fruit fly, but afterwards on general
entomological diversity, specifically moths. Pete amassed an outstanding collection of Guatemalan insects that will be appreciated by researchers long into
the future. Pete is greatly missed by those that knew him and those that appreciated his research. As his colleagues on many collecting trips, we miss his
companionship every time we go into the field.
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TAMU: Texas A&M University; College Station

UVGC: Arthropod Collection, Universidad del Valle de Gua-
temala; Guatemala City

Because of a general repetition of color patterns and in-
traspecific variation, identification is based primarily on
examination of the male genitalia, especially the parameres.
These are located in the genital capsule. The posterior end of
the abdomens of males and females differs in configuration
of the sutures and last segment shape (Fig. 3). Although the
parameres can sometimes be seen on dry, pinned specimens,
in most cases the genital capsule must be removed. The last
few abdominal segments were removed and placed into an
aqueous solution of KOH for 2-3 hours, after which the
parameres were removed or examined within the capsule
with slight manipulation. All removed material was placed
into genitalia storage capsules and pinned with the specimen
from which they were removed. When pinning fresh mate-
rial, to avoid complete removal of the genital capsule, it is
simple to pull the capsule partially open, thereby exposing
the parameres, and allow the specimen to dry in that position.
Specimens were identified using the key for New World spe-
cies provided by Doesburg (1968). In the Material Examined
sections, label data are presented for all Guatemala-collected
specimens that we examined; bl and mv refer to black light
and mercury vapor light, respectively; data in brackets [ ]
were inferred from existing label data. Images for the figures
were obtained by use of a Leica MZ16 stereomicroscope cou-
pled with the Leica Application Suite V4.10 Extend Depth of
Focus module, followed by image preparation with Adobe
Photoshop V21.2.1.

Specimens that we collected are deposited in the M. T. James
Entomological Collection at Washington State Universi-
ty (WSU), Pullman, Washington, the collections identified
above, and the Arthropod Collection at the Universidad del
Valle de Guatemala, Guatemala City.

Family Pyrrhocoridae Fieber, 1860
Subfamily Pyrrhocorinae Fieber, 1860

Genus Dysdercus Guérin-Méneville, 1831

Dysdercus bimaculatus (Stél, 1854)
(Fig. 4a, Map 1)

Dysderus [sic] bimaculatus Stal 1854: Ofv. Kogl. Sv. Vet.-
Akad. Forh. 11(8): 236.

Dysdercus bimaculatus: Doesburg 1968. Zool. Ver. 97: 75.

Material Examined: Alta Verapaz Dept., Monumento
Natural Semuc Champey, ca 9km SE of Lanquin, 15.53646°N
89.95522°W, 260 m, 3 Dec 2021, light traps, R. S. Zack &
J. Monzon collrs. (47, WSU); “Pamac,” Aldea Mexabaj, San
Cristobal to Quixal Road, 15.419217°N 90.606651°W, 1480

m, 13-14 Jun 2021, light traps, R. S. Zack collr. (5, WSU);
San Juan Chamelco, hotel Xucaneb, 1400 m, 15.42912°N
90.34233°W, R. S. Zack collr. (2, WSU); Finca Chulac,
Mayaniquel Mining Co., 15°30.157°N 89°40.390°W, 790
m, 6-7 Jun 2011, light traps, R. S. Zack collr. (137, WSU);
Senahu, Fca. El Volcan, 12 Jun 1986, Lab. De Ecol. (2,
UVGC); Senahu, 7 Jul 1984, H. Ruiz collr. (1, UVGC);
ca 4 km E of Raxruha, N15.86640° W90.09784°, 180 m,
3 Dec 2021, R. S. Zack & J. Monzoén collrs. (6, WSU);
Baja Verapaz Dept., “Mi Rancho”, Aldea Concua, Grana-
dos, along Rio Motagua, 11 Jun 2021, 640 m, 14.87347°N
90.59404°W, light traps, R. S. Zack collr. (4, WSU); El Chol,
21 Apr 1992, M. Celada (1, UVGC); Chiquimula Dept.,
Aldea Tituque Olopa, 16 Oct 1997, L. Rios (1, UVGC); El
Progreso Dept., Parque Regional “Lo de China” ca 6 km E
of El Jicaro, 14°54.412°N 89°50.413°W, 340 m, light traps,
R. S. Zack collr. (4, WSU); Finca El Risco, 5 km W of El
Pacayel, 14°59.696°N 90°06.474°, 1475 m, 19-20 May 2006,
K. N. Landolt collr. (7, WSU); Sierra de las Minas; near Pi-
nalon, road between old “fca la Trinidad”/fca la Tormenta,
“las Cabanas” near 15.07222, -89.94891; ~2199 m, 15-17
May 2010, moist oak forest, P. Skelley, G. Steck, B Sutton
collrs. (2, FSCA); Escuintla Dept., “MarMaya,” on beach,
Sipacate, 13.92218°N 91.14558°W, 10 m, 25 Feb 2015, bl/
mv light traps, R. S. Zack collr. (6, WSU); Finca San Mi-
guel ca 8 km ESE of Escuintla, 14.30950°N 90.68219°W,
530 m, 7 Dec 2020, light traps, R. S. Zack collr. (24, WSU);
Finca Las Chilcas ca 12 km ENE of Escuintla, 14.33261°N
90.64253°W, 800 m, 5-6 Dec 2020, lights, R. S. Zack collr.
(9, WSU); Guatemala Dept., Mixco, km 3.5 Santa Rita, 1500
msnm, 28 Jan 2000, L. Arevalo collr. (1, FSCA); Guatemala
City, Las Hamacas Tr. Park, 5-8 Aug 1979, Thomas & Case
collrs. (1, UMC); Huehuetenango Dept., La Laguna, 731

Map 1. Guatemalan distribution of Dysdercus bimaculatus.
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m, 15.76337°N 91.84913°W, 9 May 2013, mv/bl lights, R.
S. Zack collr. (13, WSU); “Cenote Candelaria” NW of Finca
Chacaj, 15.94969°N 91.78165°W, 886 m, 20-21 Jun 2017,
light traps, R. S. Zack collr. (9, WSU); ca 3 km NW of San
Ramon, 15°53.081°N 91°13.922°W, 580 m, 20-21 Jul 2012,
bl/mv light traps, R. S. Zack collr. (1, WSU); ca 1 km E of El
Limonar, 15.76685°N 91.81578°W, 12 Jul 2018, light traps,
R. S. Zack collr. (1, WSU); Petén Dept., Parque Nacional El
Rosario, E of Sayaxché, 16.52414°N 90.16009°W, 2-3 Oct
2013, bl/mv lights, R. S. Zack collr. (2, WSU); same except 30
Jun 2014 (1, WSU); Parque Natural Ixpanpajul, Rt CA-9 near
Santa Ana, 16.87027°N 89.82339°W, 319 m, 6 Jun 2016, R.
S. Zack collr. (17, WSU); Ixpanpajul near Santa Ana, 6-9 Jun
2007, 180 m, J. B. Heppner (2, FSCA); same except 15-20
Sep 2006 (4, FSCA); Reserva Natural Ixpanpajul, 16-20 Oct
2005, G. B. Edwards collr. (3, FSCA); Rio Machaquila, ca 3
km W of Machaquila, 16.39957°N 89.48642°W, 23 Feb 2015,
413 m, light traps, R. S. Zack collr. (11, WSU); Balneario “El
Bosque” along Rio Machaquila, ca 9 km E of Machaquila,
16.39023°N 89.51188°W, 390 m, 6 Dec 2021, R. S. Zack &
J. Monzén collrs. (9, WSU); Parque Nacional Yaxha ENE
El Remate, 17.06722°N 90.06256°W, 167 m, 13 Mar 2017,
light traps, R. S. Zack collr. (1, WSU); Retalhuleu Dept.,
Retalhuleu, 4-14 Mar 1987, P. J. Landolt collr. (8, FSCA);
Sacatepéquez Dept., Volcan Agua, 18 Oct 1990, P. J. Landolt

collr. (2, FSCA); Santa Rosa Dept., Monterrico, 5 Apr 1996,
J. Rodas collr. (1, FSCA); Parque Nacional Laguna El Pino,
El Cerinal, 14.34284°N 90.39825°W, 1020 m, 4 Dec 2020,
lights, R. S. Zack collr. (2, WSU); Erhco Park N of Chiquim-
ulilla, 14.109038°N 90.372426°W, 346 m, 8 Dec 2020, lights,
R. S. Zack collr. (1, WSU); Suchitepéquez Dept., Finca El
Vesubio N of Patulul, 14.54722°N 91.16215°W, 24 Jun 2017,
1420 m, bl/mv light traps, R. S. Zack collr. (6, WSU); Volcan
Atitlan, Finca Tarrales, 14°32.24°N 91°09.40°W, 1086 m, 6
Jun 2005, K. N. Landolt collr. (1, WSU); Finca Los Tarrales
ca 10 km N of Patulul, 14°32.24’N 91°09.40’W, 1050 m, 6
Jun 2005, bl/mv light traps, R. S. Zack collr. (1, WSU); Fin-
ca Los Tarrales N of Patulul, 14.53390°N 91.14754°W, 1054
m, 16 Jul 2018, R. S. Zack collr. (1, WSU); Finca Los Tar-
rales N of Patulul, 14.53401°N 91.14754°W, 1020 m, 26 Feb
2015, bl/mv light traps, R. S. Zack collr. (6, WSU); Volcan
Atitlan, Finca Tarrales, 14°32.05°N 91°08.86’W, 5 Jun 2005,
1050 m, K. N. Landolt collr. (1, WSU); Finca Los Tarrales,
lodge, ca 10 km NW of Patulul, 14°31°52”N 91-°08°57”W,
920 m, 1 Apr 2007, J. R. Jones collr. (4, TAMU); Univ. Del
Valle de Guatemala Res. Station near Aldea Adelaida/Finca
Panama, Santa Barbara, 14°32.881°N 91°11.620°W, 11-12
May 2013, bl/mv light traps, R. S. Zack collr. (3, WSU);
Zacapa Dept., Estacion Biologica Heloderma, near Aldea El
Arenal, 14.86231°N 89.78526°W, 546 m, 8 Dec 2021, light
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Figure 2. Richard Zack at light trap set-up at Finca Firmeza (Izabal Department) in July 2007.




traps, R. S. Zack collr. (10, WSU); dry riverbed near Aldea El
Arenal, near Heloderma Reserve, 14.86793°N 89.77324°W,
487 m, 15 Mar 2017, light traps, R. S. Zack collr. (2, WSU);
same except 2 Jun 2016 (1, WSU); same except 8 Dec 2021
(54, WSU); “Santa Cruz,” Marble Quarry Road NE of Tecu-
lutan, 15°03.224°N 89°40.737°W, 955 m, 21 May 2006, mv/
bl traps, R. S. Zack collr. (3, WSU); “Santa Cruz,” Marble
Quarry Road NE of Teculutan, 15°02.604’N 89°40.126°W,
573 m, 17 May 2006, mv/bl light traps, R. S. Zack collr. (1,
WSU); San Lorenzo Road, Minas Mts., 590 m, 1 Jun 2007,
J. B. Heppner collr. (4, FSCA); San Lorenzo, Sierra de las
Minas, 1-3 Oct 2008, oaks, 1645 m, J. Heppner, B. Sutton, &
G. Steck collrs. (1, FSCA).

Distribution: United States (Arizona) (Henry 1988), Mexico,
Belize, Guatemala, El Salvador, Honduras, Nicaragua, Cos-
ta Rica, Panama, Colombia, Venezuela, Ecuador (Doesburg
1968). Doesburg (1968) recorded D. bimaculatus from five
sites in Guatemala.

Dysdercus bimaculatus was our most collected species, espe-
cially at light traps. Depending on the evening and collecting
site, it was common for large numbers of individuals to ac-
cumulate at the top edge of the light-trap sheet. This included
males, females, and often mating pairs. Adults were collected
throughout the year. In appearance, D. bimaculatus is virtual-
ly identical to D. obliquus (compare Fig. 4a, 4g) and the two
often co-occur, with D. obliquus being much less common.
Both males and females can be separated using genitalic
characters in Doesburg (1968).

Dysdercus chiriquinus Distant, 1883
(Fig. 4b, Map 2)

Dysdercus chiriguinus Distant 1883: Biol. Centr.-Amer. Het.
1: 232, pl. 21 fig. 22.

Dysdercus chiriquinus: Doesburg 1968. Zool. Ver. 97: 79.

Material Examined: Alta Verapaz Dept., Finca Chulac,
Mayaniquel Mining Co., 15°30.157°N 89°40.390°W, 790
m, 6-7 Jun 2011, light traps, R. S. Zack collr. (9, WSU);
“Pamac” Aldea Mexabaj, San Cristobal to Quixal Road,
15.419217°N 90.606651°W, 13-14 Jun 2021, 1480 m, R. S.
Zack collr. (1, WSU); Izabal Dept., 21 km SE of Morales,
2260°, 15°22.89’N 88°43.04’W, 2-6 May 2008, at lights,
P. J. Landolt collr. (1, WSU); ca 20 km SSE of Morales,
15°22.895°N 88°43.043°W, 7 May 2008, bl/mv lights, R. S.
Zack collr. (1, WSU); same except 6 May 2008 (1, WSU);
Finca Bello Horizonte ca 8 km SE of Rio Dulce, 15.59252°N
88.94366°W, 43 m, 11 Mar 2017, light traps, R. S. Zack collr.
(3, WSU); Green Bay Resort, Ramoncita, Sierra del Mico,
23-26 Sept 2008, 3-5 m, J. B. Heppner collr. (5, FSCA);
Pto Barrios Graciosa, 14 May 1995, A. Godoy (1, FSCA);
Petén Dept., Rio Machaquila ca 3 km W of Machaquila, 23
Feb 2015, 16.39957°N 89.48642°W, 413 m, light traps, R.
S. Zack collr. (1, WSU); Rt. CA-13 near Santa Ana, Parque
Natural Ixpanpajul, 16.87027°N 89.82339°W, 319 m, 6 Jun

Map 2. Guatemalan distribution of Dysdercus chiriquinus.

2016, light traps, R. S. Zack collr. (2, WSU); Ixpanpajul near
Santa Ana, 6-9 Jun 2007, 180 m, J. B. Heppner collr. (1,
FSCA); Suchitepéquez Dept., Finca Los Tarrales, lodge, ca
10 km NW of Patulul, 920 m, 14°31°52”N 91°08’57"W, 1-4
2007, J. R. Jones (1, TAMU).

Distribution: Mexico, Guatemala, Belize, Honduras, Costa
Rica, Panama, Venezuela, Colombia (Doesburg 1968). Does-
burg (1968) recorded D. chiriquinus from five sites in Gua-
temala.

Dysdercus chiriquinus is a large (14-19 mm), distinctive spe-
cies with a black dot on each hemelytron (Fig. 4b) and a long
rostrum that extends almost to the end of the abdomen. It
was an uncommonly collected species at lights and rarely oc-
curred in more than a single or few individuals at any given
night.

Dysdercus concinnus concinnus Stél, 1861
(Fig. 4c, Map 3)

Dysdercus concinnus concinnus Stal 1861: Ofv. Kogl. Sv.
Vet.-Akad. Forh. 18: 198.

Dysdercus concinnus concinnus: Doesburg 1968. Zool. Ver.
97: 68.

Material Examined: Alta Verapaz Dept., Finca Chulac,
Mayaniquel Mining Co., 15°30.157°N 89°40.390°W, 790 m,
6-7 Jun 2011, light traps, R. S. Zack collr. (9, WSU); San Cris-
tobal, 16 Feb 1995, N. Ramirez collr. (1, FSCA); Petén Dept.,
Parque Nacional El Rosario, E of Sayaxché, 16.52414°N
90.16009°W, 2-3 Oct 2013, bl/mv lights, R. S. Zack collr.
(1, WSU); Rio Machaquild ca 3 km W of Machaquila, 23
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Map 3. Guatemalan distribution of Dysdercus concinnus concinnus.

Feb 2015, 16.39957°N 89.48642°W, 413 m, light traps, R.
S. Zack collr. (1, WSU); Balneario “El Bosque” ca 9 km
E of Machaquila, 16.39023°N 89.51188°W, 390 m, 6 Dec
2021, R. S. Zack & J. Monzdn collrs. (1, WSU); Parque Nat-
ural Ixpanpajul, Rt 13 near Santa Ana, 319 m, 16.87027°N
89.82339°W, 6 Jun 2016, light traps, R. S. Zack collr. (1,
WSU); Reserva Natural Ixpanpajul, 16-20 Oct 2005, G. B.
Edwards (3, FSCA); Ixpanpajul Ecol. Res., light, 11 Aug
2005, 100 m, R. E. Woodruff, J. Monzén collrs. (2, FSCA).

Distribution: United States (Texas) (Henry 1988), Mexi-
co, Guatemala, Belize, Honduras, El Salvador, Nicaragua,
Panama (Doesburg 1968). Doesburg (1968) recorded five
subspecies of D. concinnus but only D. concinnus concinnus
has been recorded from Guatemala. However, one subspe-
cies, D. concinnus mundus Walker, 1872, has been recorded
from Mexico and Ecuador; thus, the validity of the subspe-
cies assignments is questionable.

A pair of specimens collected at Parque Nacional Yaxha, one
male and one female, does not easily conform to nominate
D. concinnus but cannot be placed into one of the other sub-
species. More material from Yaxha and nearby localities is
needed to ascertain the true identify of these specimens.

Material Examined: Parque Nacional Yaxha ENE of El Re-
mate, N17.06722° W89.40020°, 13 Mar 2017, light traps, R.
S. Zack collr. (2, WSU).

Dysdercus flavolimbatus flavolimbatus Stal, 1861
(Fig. 4d, Map 4)

Dysdercus flavolimbatus Stal 1861: Ofv. Kongl. Sv. Vet.-
Akad. Forh. 18: 198.
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Dysdercus flavolimbatus flavolimbatus: Doesberg 1968.
Zool. Ver. 97: 64.

Material Examined: Alta Verapaz Dept., “Pamac” Al-
dea Mexabaj, San Cristobal to Quixal Road, 15.419217°N
90.606651°W, 13-14 Jun 2021, 1480 m, R. S. Zack collr. (1,
WSU); Huehuetenango Dept., ca 2 km NW of San Ramon,
580 m, 20-21 Jul 2012, 15°53.081°N 91°13.922°W, general
sweeping, R. S. Zack collr. (9, WSU); same except P. J.
Landolt collr. (2, WSU); Izabal Dept., Finca Bello Hori-
zonte ca 8 km SE of Rio Dulce, 15.59252°N 88.94366°W,
43 m, 11 Mar 2017, light traps, R. S. Zack collr. (1, WSU);
near Cerro Negro Norte, 1 km W of Honduras, 6-7 Jun
2002, 1150 m, J. & C. Monzon, S. Davis, R. E. Woodruff
collrs. (1, FSCA); Petén Dept., road from Rt 5 to El Ceibal,
pasture, 16.50158°N 90°10940°W, 191 m, general sweep-
ing, R. S. Zack collr. (2, WSU); Rio Machaquila ca 3 km
W of Machaquila, 16.39957°N 89.48642°W, 413 m, 23 Feb
2015, light traps, R. S. Zack collr. (2, WSU); Balneario “El
Bosque” along Rio Machaquila, ca 9 km E of Machaquila,
16.39023°N 89.51188°W, 390 m, 6 Dec 2021, R.S. Zack &
J. Monzon collrs. (23, WSU); San Marcos Dept., Pajapita ca
17.5 km W of Coatepeque, jct. Rio Vado & CA 2, 14°43°04”N
92°00°55”W, 123 m, 1-5 2007, J. R. Jones collr. (2, TAMU).

Distribution: Mexico, Guatemala, Belize, Honduras, Costa
Rica, Panama (Doesburg 1968). Doesburg (1968) recorded
D. flavolimbatus from four sites in Guatemala.

Dysdercus flavolimbatus is a relatively large species (12-18
mm) that most closely resembles D. obscuratus (compare
Fig. 4d, 4h). The two are easily separated because D. fla-
volimbatus has the lateral margin of the pronotum reflexed,
whereas D. obscuratus has a pronotal margin that is simple,
rounded, and not reflexed.

Map 4. Guatemalan distribution of Dysdercus flavolimbatus flavolimbatus.



Figure 3. Male and female Pyrrhocoridae abdomens, lateral view.

Dysdercus lunulatus Uhler, 1861
(Map 5)

Dysdercus lunulatus Uhler: 1861. Proc. Entomol. Soc. Phil-
adelphia 1: 24.

Dysdercus lunulatus: Doesburg 1968. Zool. Ver 97: 88.
Material Examined: None

Distribution: Mexico, Guatemala, Belize, Honduras, Costa
Rica, Panama (Doesburg 1968).

Doesburg (1968) examined a single Guatemalan specimen
from Cerro Zunil collected by G. C. Champion. We have not
collected or examined any specimens of D. lunulatus from
Guatemala. We have collected the high-elevation (3,000 m)
hot spring site at Fuentes Georginas, Zunil in Quetzaltenango
Department on several occasions, but have not collected any
pyrrhocorids at light traps or in general sweeping activities.
We have also collected several other high-elevation sites in
Guatemala but have not found D. lunulatus. See Doesburg
(1968) for a more detailed discussion and an image of an
adult.

Map 5. Guatemalan distribution of Dysdercus lunulatus.
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Figure 4. Habitus images: (a) Dysdercus bimaculatus, (b) D. chiriquinus, (c) D. concinnus concinnus, (d) D. flavolimbatus flavolimbatus, (e) D. mimulus
mimulus, (f) D. mimus mimus, (g) D. obliquus, (h) D. obscuratus obscuratus, (1) D. suturellus capitatus.
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Dysdercus mimulus mimulus Hussey, 1929
(Fig. 4e, Map 6)
Dysdercus mimulus Hussey 1929: Gen. Catal. Hem. 3: 95.
Dysdercus mimulus: Doesburg 1968. Zool. Ver. 97: 104.

Material Examined: Alta Verapaz Dept., Finca Chulac,
Mayaniquel Mining Co., 15°30.157’N 89°40.390°W, 790
m, 6-7 Jun 2011, light traps, R. S. Zack collr. (1, WSU);
Baja Verapaz Dept., road to Santa Ana and Chixoy Dam,
15.29309°N 90.48723°W, 728 m, 4 Oct 2013, general sweep-
ing, R. S. Zack collr. (4, WSU); Rt CA-14, Pantin (jct. CA-
14 & Rt 5), 15.25098°N 90.28380°W, 152 m, 13 Aug 2015,
sweeping veg., R. S. Zack collr. (4, WSU); “Mi Rancho,”
Aldea Concua, Granados, along Ri6 Montagua, 14.87347°N
90.59404°W, 640 m, 11 Jun 2021, light traps, R. S. Zack
collr. (WSU, 163; UVGC, 25); El Progreso Dept., Parque
Regional “Lo de China” ca 6 km E of El Jicaro, 14°54.412°’N
89°50.413°W, 340 m, 4-5 Jun 2011, light traps, R. S. Zack
collr. (23, WSU); Guastatoya, 5 km S jct. Rio Sanarate &
CA 9, 14°50°19”N 90°04°16”W, 6051 m, 1-9 2007, J. R.
Jones collr. (2, TAMU); Guatemala Dept., Guatemala City,
Las Hamacas T. P., 6 Aug 1979, D. B. Thomas & E. P. Case
collrs. (2, UMC); Huehuetenango Dept., ca 8 km E of Chi-
aque, near 15.17058°N 91.49512°W, ca 1926 m, general
sweeping, R. S. Zack collr. (1, WSU); ca 1 km E of El Li-
monar, 15.76685°N 91.81578°W; 800 m, 12 Jul 2018, light
traps, R. S. Zack collr. (1, WSU); Petén Dept., Parque Na-
cional El Rosario E of Sayaxché, 16.52414°N 90.16009°W,
30 Jun 2014, bl/mv lights, R. S. Zack collr. (7, WSU);
Rio Machaquild ca 8 km W of Machaquila, 16.39957°N
89.48642°W, 15-16 Aug 2015, 413 m, light traps, R. S. Zack
collr. (1, WSU); Retalhuleu Dept., Retalhuleu, 18-23 Jun

Map 6. Guatemalan distribution of Dysdercus mimulus mimulus.

1986 (1, FSCA); Santa Rosa Dept., Rt. 16, Parque Ecologi-
ca del Sur, “Erhco Park,” Chiquimulilla, 350 m, 14°06.633°N
90°22.294°W, 9 Jun 2011, light traps, R. S. Zack collr. (26,
WSU); Suchitepéquez Dept., Finca (Reserva) Los Tarrales
N of Patulul, 14.53390°N 91.14754°W, 1050 m, 16 Jul 2018,
light traps, R. S. Zack collr. (1, WSU); Zacapa Dept., near
San Vicente, 14.89848°N 89.74582°W, 299 m, 13 Aug 2015,
R. S. Zack collr. (20, WSU); Rt CA-9, ca 5 km W of Tecu-
lutan, 14.95302°N 89.80914°W, 282 m, 17 Oct 2012, sweep-
ing veg., R. S. Zack collr. (2, WSU); same except 19 Oct
2012 (1, WSU); 15 mi NW of Zacapa, 1000°, 25 Jul 1974, W.
C. & L. O’Brien & Marshall collrs. (1, FSCA).

Distribution: United States (Arizona, California, Texas,
Florida [Henry 1988]), Mexico, Guatemala, Belize, El Salva-
dor, Honduras, Nicaragua, Costa Rica, Panama, Venezuela,
Bahamas, Jamaica, Cuba, Haiti, Dominican Republic (Does-
burg 1968). Doesburg (1968) recorded D. mimulus from 12
sites in Guatemala.

Dysdercus mimulus is a smaller species (7-9 mm) and one
of the most commonly collected pyrrhocorids in the United
States and Mexico (Fig. 4e). In Guatemala, it was relatively
common and would occasionally occur in very large numbers
at light traps. It was collected at lights throughout the year.

Dysdercus mimus mimus (Say, 1832)
(Fig. 4f, Map 7)
Capsus mimus Say 1832: Heter. N. America: 20.
Dysdercus mimus mimus: Doesburg 1968. Zool. Ver. 97:30.

Material Examined: Alta Verapaz Dept., Rt. 9, Arcopec,
231m, 15.88591°N 90.26790°W, 15 Aug 2015, sweeping
vegetation, R. S. Zack collr. (26, WSU); El Progreso Dept.,
Parque Regional “Lo de China,” ca 6 km E of El Jicaro,
14°54.412°N 89°50.413°W, 340 m, 4-5 Jun 2011, light traps,
R. S. Zack collr. (1, WSU); Escuintla Dept., Finca San Mi-
guel ca 8 km ESE of Escuintla, 14.30950°N 90.68219°W,
530 m, 7 Dec 2020, lights, R. S. Zack collr. (3, WSU); Fin-
ca Las Chilcas ca 12 km ENE of Escuintla, 14.33261°N
90.64253°W, 800 m, 5-6 Dec 2020, lights, R. S. Zack collr. (1,
WSU); Huehuetenango Dept., ca 2 km NW of San Ramon,
580 m, 20-21 Jul 2012, 15°53.081°’N 91°13.922°W, general
sweeping, R. S. Zack collr. (30, WSU); 1zabal Dept., Rt CA-
13 ca 8 km S of Sahila, 15.73397°N 89.07823°W, 82 m, 5
Jun 2016, sweeping weedy vegetation, R. S. Zack collr. (1,
WSU); Morales, 17 Aug 1989, sweeping vegetation, A. Sch-
reiber collr. (1, UMC); Petén Dept., Parque Nacional El Ro-
sario, E of Sayaxché, 16.52414°N 90.16009°W, 30 Jun 2014,
bl/mv lights, R. S. Zack collr. (7, WSU); same except 2-3 Oct
2013 (6, WSU); CA-13, Ixcun/Dolores turnoff, 16.50804°N
89.42954°W, 478 m, 16 Aug 2015, general sweeping, R. S.
Zack collr. (9, WSU); “Pentencito” zoo near Santa Elena, 85
m, 16.92771°N 89.86671°W, 12 Mar 2017, light traps, R. S.
Zack collr. (2, WSU); Parque Nacional Yaxha ENE El Re-
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Map 7. Guatemalan distribution of Dysdercus mimus mimus.

mate, 17.06722°N 90.06256°W, 167 m, 13 Mar 2017, light
traps, R. S. Zack collr. (2, WSU); Parque Natural Ixpanpa-
jul, Rt. CA-13 near Santa Ana, 16°52.439°N 89°48.682°W,
188 m, 11 Sep 2009, bl/mv light traps, R. S. Zack collr. (1,
WSU); Rt. CA-13 near Santa Ana, Parque Natural Ixpanpa-
jul, 16.87027°N 89.82339°W, 319 m, 6 Jun 2016, light traps,
R. S. Zack collr. (1, WSU); Reserva Natural Ixpanpajul, 16-
20 Oct 2005, G. B. Edwards (9, FSCA); Retalhuleu Dept.,
Retalhuleu, 4-13 Mar 1987, P. J. Landolt collr. (2, FSCA);
same except 8-23 Jun 1986 (4, FSCA); Sacatepéquez Dept.,
Volcan Agua, 18 Oct 1990, P. J. Landolt collr. (1, FSCA);
Suchitepéquez Dept., Finca Los Tarrales, N of Patulul, 750
m, 14.52325°N 91.13665°W, 23-24 Jun 2017, sweeping
vegetation, R. S. Zack collr. (2, WSU).

Distribution: United States (Arizona, California, Texas [Hen-
ry 1988]), Mexico, Belize, Guatemala, El Salvador, Hondu-
ras, Nicaragua, Costa Rica, Panama (Doesburg 1968). Does-
burg (1968) reported D. mimus at seven sites in Guatemala.

Three specimens collected in Retalhuleu Department close-
ly resemble D. mimus distanti Blote, 1931; however, these
specimens were collected with others that we identified as D.
mimus mimus. Doesburg (1968) recognized four subspecies
of D. mimus, two of which, D. mimus mimus and D. mimus
distanti, occur in Guatemala. Dysdercus mimus is a highly
variable species and subspecies designations require further
study.

Material Examined: Retalhuleu Dept., Retalhuleu, 4-13 Mar
1987, P. J. Landolt collr. (3, FSCA).

Distribution of D. mimus distanti: Guatemala, Honduras,
Nicaragua, Costa Rica, Panama (Doesburg 1968). Doesburg
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(1968) recorded D. mimus distanti from one site (San José) in
Guatemala (no additional information).

Dysdercus obliquus (Herrich-Schaeffer, 1843)
(Fig. 4g, Map 8)

Pyrrhocoris obliquus Herrich-Schaeffer 1843: Wanz. Ins. 7:
19 pl. 223 fig. 701.

Dysdercus obliquus: Doesburg 1968. Zool. Ver. 97: 83.

Material Examined: Alta Verapaz Dept., Monumento
Natural Semuc Champey, ca 9 km SE of Lanquin, 15.53646°N
89.95522°W, 260 m, 3 Dec 2021, light traps, R. S. Zack & J.
Monzén collrs. (1, WSU); Huehuetenango Dept., ca 8 km
E of Chiaque, ca. 1926 m, near 15.17058°N 91.49512°W, 6
May 2013, general sweeping, R. S. Zack collr. (1, WSU); Sa-
catepéquez Dept., Volcan Agua, 18 Oct 1990, P. J. Landolt
collr. (2, FSCA); Solola Dept., Panajachel [Panajachel], 29
Mar 1967, Enns, Beer, Peck (1, UMC); San Lucas Tol.[iman],
30 Apr 1985. Joel Calderon (3, UMC, includes 1 mated
pair); Zacapa Dept., Sierra de las Minas, Santa Cruz, Mar-
ble Quarry Road NE of Teculutan, 15°03.90°N 89°40.71°W,
1340 m, 22 May 2006, K. N. Landolt collr. (3, WSU); “Santa
Cruz,” Marble Quarry road NE of Teculutan, 15°03.224°N
89°40.737°W, 955 m, 21 May 2006, mv/bl light traps, R. S.
Zack collr. (1, WSU); same except 15°02.64°N 89°40.13°W,
575 m, 17 May 2006, K. N. Landolt collr. (1, WSU).

Distribution: United States (Arizona, California, Texas [Hen-
ry 1988]), Mexico, Guatemala, Nicaragua, Costa Rica, Pan-
ama, Colombia, Venezuela (Doesburg 1968). The species
was recently recorded from Ecuador by Zack & Sites (2020).

Map 8. Guatemalan distribution of Dysdercus obliquus.



In Guatemala, Doesburg (1968) recorded D. obliquus from
three sites.

Although Dysdercus obliquus and D. bimaculatus are very
similar in appearance (compare Fig. 4g, 4a), both males and
females can be identified using characters of the genitalia as
discussed in Doesburg (1968). The two species often occur
together, but D. obliquus is always much less abundant than
the very common D. bimaculatus.

Dysdercus obscuratus obscuratus Distant, 1883
(Fig. 4h, Map 9)

Dysdercus obscuratus Distant 1883. Biol. Centr.-Amer, Het.
1: 230 pl. 21 fig. 9.

Dysdercus obscuratus obscuratus: Doesburg 1968. Zool. Ver.
97:97.

Material Examined: Alta Verapaz Dept., Finca Chulac,
Mayaniquel Mining Co., 15°30.157°N 89°40.390’W, 790 m,
6-7 Jun 2011, light traps, R. S. Zack collr. (1, WSU); Baja Ve-
rapaz Dept., “Mi Rancho,” Aldea Concuia, Granados, along
Rio Motagua, 14.87347°N 90.59404°W, 11 Jun 2021, 640
m, light traps, R. S. Zack collr. (1, WSU); Escuintla Dept.,
Finca San Miguel, ca 8 km ESE of Escuintla, 14.30950°N
90.68219°W, 530 m, 7 Dec 2020, lights, R. S. Zack collr.
(WSU, 2); Huehuetenango Dept., ca 1 km E of El Limonar,
15.76685°N 91.81578°W, 12 Jul 2018, light traps, R. S. Zack
collr. (1, WSU); Petén Dept., Biotopo Cerro Cahui E of El
Remate, 16.99765°N 89.70386°W, 191 m, 28 Jun 2014, bl/
mv light traps, R. S. Zack collr. (1, WSU); Parque Nacio-
nal Yaxha ENE El Remate, 17.06722°N 90.06256°W, 167
m, 13 Mar 2017, light traps, R. S. Zack collr. (11, WSU);
Parque Arqueologico El Ceibal, E of Sayaxché, 16.51297°N
90.06256°W, 233 m, 29-30 Jun 2014, R. S. Zack collr. (1,
WSU); Parque Natural Ixpanpajul, CA-13, near Santa Ana,
16.87027°N 89.82339°W, 319 m, 6 Jun 2016, R. S. Zack
collr. (16, WSU); same except 16°52.439°N 89°48.682°W,
188 m, 11 Sep 2009 (1, WSU); same except N16.87341°
W89.81496°, 14 Mar 2017 (1, WSU); Reserva Natural Ix-
panpajul, 16-20 Oct 2005, G. B. Edwards collr. (1, FSCA);
Rio Machaquila “El Bosque”, ca 9 km W of Machaquila,
16.39352°N 89.51145°W, 398 m, 5 Jun 2016, light traps,
R. S. Zack collr. (3, WSU); Rio Machaquila ca 8 km W of
Machaquila, 16.39957°N 89.48642°W, 413 m, 15-16 Aug
2015, light traps, R. S. Zack collr. (2, WSU); Parque Nacio-
nal El Rosario E of Sayaxché, 16.52414°N 90.16009°W, 30
Jun 2014, R. S. Zack collr. (1, WSU); Ixpanpajul near Santa
Ana, 6-9 Jun 2007, 180 m, J. B. Heppner collr. (4, FSCA);
Tikal Ruins, 25 Aug 1977, T. P. Cogley collr. (1, FSCA);
Santa Rosa Dept., Rt. 16, Parque Ecologico del Sur, “Erhco
Park,” Chiquimulilla, 350 m, 14°06.633’N 90°22.294’W, 9
Jun 2011, light traps, R. S. Zack collr. (2, WSU).

Distribution: Mexico, Belize, Guatemala, Honduras, El
Salvador, Costa Rica, Panama (Doesburg 1968). Doesburg
(1968) reported D. obscuratus from six sites in Guatemala.

Map 9. Guatemalan distribution of Dysdercus obscuratus obscuratus.

Dysdercus obscuratus is a medium- to large-sized species
(12-24 mm) that closely resembles D. flavolimbatus (com-
pare Fig. 4h, 4d). The two are easily separated as D. flavo-
limbatus has the lateral margin of the pronotum reflexed,
whereas D. obscuratus has a pronotal margin that is simple,
rounded, and not reflexed. Another similar appearing species,
D. mimulus mimulus (Fig. 4e), has the pronotal margin re-
flexed and is smaller in size than the other two, averaging 7-9
mm while D. obscuratus and D. flavolimbatus average 12-18
mm and 12-24 mm, respectively. Four specimens collected in
Retalhuleu Department are smaller (10-12 mm vs 12-24 mm)
than the D. obscuratus obscuratus collected from through-
out Guatemala. These smaller specimens all have a red head,
whereas the other specimens have a black to red-suffused
head. Doesburg (1968) stated that the head of Dysdercus ob-
scuratus obscuratus is “usually red but sometimes more or
less suffused with black or even pure black...” All four of the
Retalhuleu specimens are males, which are generally smaller
than females.

Material Examined: Retalhuleu Dept., Retalhuleu, 4-13 Mar
1987, P. J. Landolt collr. (3, FSCA); same except 18-23 Jun
1986 (1, FSCA).

Doesburg (1968) listed five subspecies of D. obscuratus that
occur from central Mexico south to Ecuador, Peru, and Bo-
livia. Only D. obscuratus obscuratus has been recorded from
Guatemala; however, D. obscuratus garzkei Schmidt, 1932
has been recorded from Mexico to the north, and Honduras
and several other countries south of Guatemala. The validity
of these often-sympatric subspecies needs critical revision.
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Dysdercus suturellus capitatus Distant, 1883
(Fig. 4i, Map 10)

Dysdercus capitatus Distant 1883: Biol. Centr.-Amer. Het. 1:
233, pl. 21 fig. 21.

Dysdercus suturellus capitatus: Doesburg 1968. Zool. Ver.
97: 96.

Material Examined: Alta Verapaz Dept., Finca Chulac,
Mayaniquel Mining Co., 15°30.157°N 89°40.390°W, 790 m,
6-7 Jun 2011, light traps, R. S. Zack collr. (1, WSU); Petén
Dept., Parque Nacional Yaxha ENE El Remate, 17.06722°N
90.06256°W, 167 m, 13 Mar 2017, light traps, R. S. Zack
collr. (3, WSU); Parque Natural Ixpanpajul, Rt CA-9 near
Santa Ana, 16.87027°N 89.82339°W, 319 m, 6 Jun 2016,
R. S. Zack collr. (5, WSU); same except, 16.87341°N
89.88149°W, 206 m (1, WSU); Ixpanpajul, near Santa Ana,
6-9 Jun 2007, 180 m, J. B. Heppner collr. (1, FSCA).

Distribution: Mexico, Guatemala, Nicaragua (Doesburg
1968).

Discussion: Dysdercus suturellus capitatus was previous-
ly known from Guatemala from a single, relatively large
collection of 58 specimens from Tikal National Park in Petén
Department. We collected a small number of specimens
from two localities in Petén and one in Alta Verapaz depart-
ments from mid-elevation tropical forests; the Petén sites
are low-elevation tropical forest. The nominate subspecies,
D. suturellus suturellus (Herrich-Schaeffer, 1842) has been
recorded from the United States, the Bahamas, and Jamaica
(Doesburg 1968).

Map 10. Guatemalan distribution of Dysdercus suturellus capitatus.
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DISCUSSION

The Pyrrhocoridae can be pestiferous in that adults and im-
matures feed on developing bolls of cotton (Schaefer 2015).
Although Sailer (1947) recorded D. bimaculatus on cotton
in Guatemala, the family is not considered a pest in the Neo-
tropics. Pyrrhocoridae is represented by a single genus, Dys-
dercus, in the New World, species of which are found from
the southern United States through the northern two-thirds
of South America. Guatemala harbors 10 of the 36 (27.8%)
New World species of Dysdercus. Schaefer (2015) provided
an excellent treatment including information on economic,
systematic, and biological aspects of the family.

Based on the amount and geographic breadth of material that
was available to Doesburg (1968), he speculated that no new
species were likely to be discovered. He has been proven
correct because since then, only one new species, D. stehliki
Schaefer, 2013, from Brazil, has been added.

In Guatemala, these colorful and distinctive insects are com-
monly taken through general collecting activities such as
sweeping and at light traps. At lights especially, it is common
to collect large numbers of specimens of species including
D. bimaculatus and D. mimulus. Other species are found
occasionally and usually in small numbers. Species in Gua-
temala are easily identified, especially if one has access to
males. When collected, the genital capsule of the male should
be slightly extended to allow for viewing of the distinctive
parameres. Females are often identified by association with
males, although females can be identified with some difficul-
ty using the key in Doesburg (1968).

We have added a substantial number of new locality records
for all taxa reported by Doesburg (1968). The only exception
is D. lunulatus, which we did not collect but was reported
from a single specimen taken at Cerro Zunil. Dysdercus
lunulatus is distributed from Mexico through Colombia, but
based on records in Doesburg (1968), it appears to be more
common in the southern part of its range (see our discussion
under D. lunulatus for more details).
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RESUMEN

Se presenta toda la informacion disponible actualmente in-
cluyendo una lista anotada de especies de insectos escama
(superfamilia Coccoidea) de Guatemala, junto con una breve
descripcion de su biologia. Se presenta la totalidad de la in-
formacion de las colectas realizadas y procesadas durante los
afios 19892010 por el Laboratorio de Entomologia Aplica-
da de la Universidad del Valle de Guatemala. El trabajo de
campo se centrd en dos agroecosistemas: la franja cafetalera
de la bocacosta del Pacifico, y las areas aridas de agricultu-
ra de subsistencia en Baja Verapaz en cercanias de Rabinal.
Se analiz6 un total de 244 especimenes montados en placas
permanentes para determinar el nimero de muestras por fa-
milia de escamas, riqueza de especies por familia, y nimero
de muestras registradas por familia de planta hospedera. Se
encontraron 46 especies en 11 familias de escamas, con 16
(35%) especies de Coccidae, 12 (26%) de Pseudococcidae,
5 (11%) de Diaspididae, y las demas familias con pocas es-
pecies. De los especimenes montados, 34% fue identificado
unicamente a nivel de familia, asi que es casi seguro que se
representaran mas especies de escamas en Guatemala. Se en-
contrd un alto nimero de familias de plantas hospederas (35),
con mayor frecuencia de muestras asociadas a Rubiaceae,
Mimosaceae, Euphorbiaceae, Arecaceae y Anacardiaceae.
Nuestras muestras incluyen varias escamas con potencial
de convertirse en plagas, pero en ningiin caso observamos
una asociacion con dafio en cultivos. Estudiamos una espe-
cie benéfica de interés inico por su valor etnoentomoldgi-
co, Llaveia axin (Monophlebidae), conocido como Niij. En
Rabinal, artesanos indigenas Achi crian y cosechan estos
enormes insectos escama (25 mm de largo) para obtener
una grasa que sirve como laca protectora y decorativa. Resta
mucho trabajo para desarrollar esta industria artesanal para
abrirle nuevos mercados a esta laca natural.

ABSTRACT

All currently available information including an annotat-
ed species list for Guatemalan scale insects (superfamily
Coccoidea) is presented, together with a brief description

of their biology. The comprehensive results of scale insect
collections in the Applied Entomology Laboratory at the
Universidad del Valle de Guatemala during 1989-2010 are
presented. Field work focused on two agroecosystems: the
coffee belt along the Pacific piedmont of Guatemala, and the
inland arid subsistence farming areas of Baja Verapaz, nota-
bly in the vicinity of Rabinal. A total of 244 slide-mounted
specimens are analyzed to determine the number of samples
by scale family, species richness by insect family and the
number of insect samples recorded by host-plant family. A
total of 46 scale insect species were found across 11 families,
with 16 (35%) species of Coccidae, 12 (26%) of Pseudococ-
cidae, 5 (11%) of Diaspididae, with infrequent occurrences in
the other families. Of the mounted specimens in our collec-
tion, 34% remain identified only to family, so more species of
scale insects are very likely to be represented. A large num-
ber (35) of host plant families were encountered, with high-
er frequency of samples found on Rubiaceae, Mimosaceae,
Euphorbiaceae, Arecaceac and Anacardiaceae. A number of
potential insect pest species were represented in our mate-
rial, but none of them were observed to be associated with
actual crop damage. Llaveia axin (Monophlebidae) known
as Niij, a unique beneficial species of ethnoentomological
importance, was studied in the Rabinal area. These giant (25
mm in length) insects are actively reared and harvested by
indigenous Maya Achi artisans to obtain the body fat which
serves as a protective and decorative lacquer. Much work re-
mains to be done to develop this cottage industry and find
new markets for this natural lacquer.

INTRODUCTION

The insect fauna of Guatemala remains poorly known,
aside from a few groups including beetles (Passalidae and
Scarabaeidae: Schuster & Cano 2006), dipteran leafminers
(Agromyzidae: MacVean et al. 2001), mosquitoes (Culici-
dae: Clark-Gil & Darsie 1983), and black flies (Simuliidae:
Takaoka 2015). Scale insects (Hemiptera: Coccoidea) in par-
ticular have received little study. Taxonomic studies in Cen-
tral America have focused on certain groups of scales such
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as Coccidae (soft scales) utilizing several Tillandsia species
as host plants (Ben-Dov 1989). Williams (1999) documented
the diversity of Coccidae in Central America, and later pub-
lished an account of the Coccidae of Guatemala resulting
from various collecting trips as part of collaborative work
with my laboratory (Williams 2010). Williams & Grana-
ra de Willink (1992) provided a comprehensive volume for
Pseudococcidae (mealybugs) of Central and South America,
including keys and species descriptions. Other studies have
focused on recording pest species of soft scales around the
world and their economic importance, including species that
occur in Central America. Examples of these are Gill & Ko-
sztarab (1997) for soft scales and Watson & Chandler (1999)
for mealybugs. Much more recently, Kondo & Gullan (2022)
provided a highly valuable compilation of beneficial scale
insects, including Llaveia axin (Monophlebidae), a giant
species commonly known as Niij in Guatemala, as part of a
broad Encyclopedia of Scale Insect Pests (Kondo & Watson
2022).

Brief Biology of the Coccoidea

The superfamily Coccoidea (scale insects) is in the subor-
der Sternorrhynca of the order Hemiptera, and includes 35
families (Kondo & Watson 2022). Since Kosztarab (1987) es-
timated roughly 6,000 described species, the number of spe-
cies has grown to 8367 (Kondo & Watson 2022), with various
predictive models estimating a total of over 10,000 species
worldwide (Deng et al. 2016). Scale insects are highly dimor-

Figure 1. Sexual dimorphism in adult Llaveia axin (Monophlebidae). Adult
female is 2.5 cm in length. Note powdery wax covering.
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Figure 2. Adult female “wax scale”, Neolecanium sp. (Coccidae), attached
to plant host. The females of this species are sessile, feed and lay eggs under
the waxy covering.

phic with females always wingless and males either winged
or apterous depending on the species (Fig. 1). The taxonomy
of Coccoidea is primarily based on epidermal characters of
the adult females. These insects are all phytophagous, usually
quite inconspicuous, small (only a few millimeters) and re-
main sessile once they settle on a feeding site on a leaf or
twig. The exception is the 1st instar or “crawler” stage which
is highly mobile. In later instars of many families including
Coccidae (soft scales) and Diaspididae (armored scales), the
females secrete a waxy or leathery covering and remain im-
mobile and sequestered under this “scale” throughout their
life (Fig. 2). Fixed to the plant surface they extract plant sap
through their syringe-like mouthparts (stylets). Typically, fe-
males develop through three immature stages with the 4th in-
star being the adult; in males the 5th instar is the adult. Males
emerge from their last immature stage, often as winged adults,
and mate with sedentary adult females through an opening or
flap in the female covering. Some species are parthenogenic
(females can reproduce without mating). Females then pro-
duce eggs and deposit them under the waxy covering or in a
cottony egg sac.

Exceptions to the sessile life form of most scale insects are
found in some families, notably Pseudococcidae (mealy-
bugs) and Monophlebidae. In these groups, females are able
to move around on the host plant throughout their life, though
mobility decreases markedly after the early instars. Immature
pseudococcids and some monophlebids are typically covered
in a powdery waxy secretion (Fig. 3). These species are
usually larger in body size than most coccids and diaspidids,
with a giant species of monophlebids measuring up to 2.5 cm
in the mature females of Llaveia axin (Fig. 1).

Many scale insects can be cryptic, which makes it essential
to examine plants closely. They can appear as slight “bumps”
or galls, often on the undersides of leaves, in bark crevices
or on roots (e.g., mealybugs on coffee trees). Ants are often
associated with scale insects in a mutualistic relationship,
with feeding on their honeydew secretions (excess sugars in
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Figure 3. Adult female mealybug, Pseudococcus longispinus (Pseudococcidae) covered with powdery wax. Photograph: José Monzon.

plant sap excreted from digestive system) and in turn fending
off scale predators (Fig. 4). Both the ants and sooty mold
growing on the sugary honeydew are good telltale signs of
the presence of scales (Watson & Chandler 1999).

MATERIALS AND METHODS

During the 1990’s and early 2000’s, I led research teams
based at the Universidad del Valle de Guatemala (UVG) and
Universidad Rafael Landivar (URL), focused on understand-
ing a devastating lethal decline of coffee, known as “Mal de
Viflas” (MacVean et al. 1992). Dr. Michael Williams of Au-
burn University provided training in scale insect mounting
and identification skills as part of this effort, in connection
with the hypothesis that mealybugs (Pseudococcidae) were
causal agents of the coffee decline. Identification was based
on taxonomic literature for the families of Coccoidea, start-
ing with Beardsley et al. (1976), Dekle (1976) and Hamon
& Williams (1984), along with other keys to genera and spe-

cies for each family as cited throughout this chapter. Inten-
sive sampling of scale insects was done at numerous plan-
tations across coffee-growing central highlands, distributed
northwest to southwest along the volcanic piedmont of the
Pacific coast of Guatemala. The provinces (or geographic
departments) sampled stretch from San Marcos in the west-
ern part of the country through Quetzaltenango, Retalhuleu,
Suchitepéquez, Guatemala, to Santa Rosa on the eastern side.
Most of the species reported here were obtained through
sampling conducted on coffee plantations, including the as-
sociated vegetation within plantations and in the surrounding
habitats, including native and secondary forest, or occasion-
ally other crops. This “coffee belt” occupies an elevation
range of ca. 800 m to 1500 m above sea level along the Pa-
cific piedmont of Guatemala. Various species of shade trees,
understory vegetation and remnants of original forest occur
throughout this area and were included in our samples.

During the same period (1990°s-2010), I developed exten-
sive work on an entirely different group of wax-producing
scales, Llaveia axin (Monophlebidae), known by the local
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Figure 4. Ants tending a population of Parasaissetia nigra (Coccidae). Pho-
tograph: Jiichiro Yoshimoto.

name of “Niij” (or “Aje” in Mexico), as part of an ethno-
entomological project. The aims were to characterize the
uses of these insects by the indigenous populations of Maya
Achi in the arid agricultural area of north-central Guatemala
(around Rabinal in the Baja Verapaz province) and to develop
a rearing system in support of increased commercial markets
for the unique lacquer obtained from the insects’ body fat.
Previous work on several Llaveia species was limited to
that reported in Jenkins (1964, 1970), McBryde (1943) and
Morrison (1928). My ethno-entomological work with Llaveia
axin is described in detail in MacVean et al. (2001).

The work on Coccidae of Guatemala referenced above
(Williams 2010) resulted from various collecting trips as part
of our collaborative work. The results presented here build on
this early collaboration to include all families of scale insects
encountered during the course of our sampling in Guatemala.
While our study in the coffee plantations and the monophle-
bid work largely defined the samples of scale insects reported
here, limited collections were also done in other parts of Gua-
temala outside of the main study areas.
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Samples were collected between 19892010 and most were
mounted and identified at the Applied Entomology Labo-
ratory at UVG. Towards the latter end of this period, some
mounting and identification were done at URL. However,
the central depository for the entire collection of permanent
slide mounts was the UVG’s Arthropod Collection (UVGC).
In 2003, this central collection was divided into 3 representa-
tive subsets, one given to Dr. Michael Williams for the insect
collection at Auburn University, one to the present author at
the URL, and the third set remaining at UVGC. My subset is
currently at York College of Pennsylvania, with plans to soon
be donated to the U.S. National Museum of Natural Histo-
ry Entomology Collection in Washington D.C. (or USNM in
Beltsville, MD).

Adult female specimens were cleared, stained and mounted
according to methods given by McKenzie (1967) and Wilkey
(1962) modified for permanent mounts in Canada Balsam.
The process of clearing internal body tissues and staining the
exoskeleton is necessary to discern the variety of cuticular
characters used in identification (setae, pores, glandular
openings, etc.). Taxonomic identifications over the years of
work were mostly done by the Applied Entomology team
(Ronaldo Pérez, Catherine Cardona and myself), with con-
firmation of many taxa by Michael Williams. In some cases,
additional confirmations were made by Takumasa Kondo and
others. All slide-mounted material bears labels with complete
collection and taxonomic determination data, as well as a
unique specimen record number on every slide. For example,
the record “2-1990” represents sample #2 in the collection
and was collected in 1990, identified as Coccus hesperidum,
on the UVG campus (Appendix). The numbering is a sim-
ple but unique consecutive sequence throughout the entire
collection. The label on each slide also gives the total number
of duplicate slides prepared from the material in this sample.
A comprehensive catalog of specimens has been maintained
to the present day, now in electronic spreadsheet form. The
results presented below are based on this comprehensive re-
cord, and all individual entries are given in Appendix. Mate-
rial collected outside of Guatemala (Mexico, Costa Rica, and
parts of the U.S. including Florida, Alabama and Hawaii) is
not included in the present publication but is part of the com-
prehensive slide-mounted collection and catalog.

Throughout Appendix, locality data are given to show the
geographical province (called “departamento” in Guatema-
la, abbreviated and in caps), followed by the municipality,
city or town, and thirdly by the name of a particular farm
(finca) or plantation, or other specific locality. For locations
in Guatemala City, the district or zone is given as “z. #”, e.g.
“GU, Guatemala, z. 15”. Entries i