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EL GENERO SOLIERELLA EN LAS ANTILLAS
(HYMENOPTERA: APOIDEA, CRABRONIDAE)

The genus Solierella in the Antilles (Hymenoptera: Apoidea, Crabronidae)

Julio A. Genaro

Investigador Asociado, Museo Nacional de Historia Natural “Prof. Eugenio de Jesus Marcano”. César Nicolas Penson,
Plaza de la Cultura Juan Pablo Duarte, Santo Domingo, Republica Dominicana; @ orcid.org/0000-0002—1604-3254,
polimita@hotmail.com.

RESUMEN

El género Solierella comprende avispas depredadoras de pequefio a mediano tamaio,
las cuales no han sido debidamente estudiadas en el Neotrdpico. En este trabajo se revisa el
género para las Antillas, con la adicion de una especie nueva: S. garridoi para la Hispaniola
(Republica Dominicana), la cual constituye el primer registro del género para la isla.
La nueva especie esta cercanamente emparentada con S. sola Genaro y Portuondo, de Cuba.
Una combinacion de caracteres la separa de la especie cubana y de las especies nearticas
o neotropicales conocidas. Se presenta una clave para diferenciar las dos especies antillanas.

Palabras clave: avispas, especie nueva, taxonomia, clave.

ABSTRACT

The genus Solierella comprises small to medium-sized predatory wasps, which have not
been properly studied in the Neotropics. The genus for the Antilles is reviewed in this paper,
with the inclusion of a new species: S. garridoi for Hispaniola (Dominican Republic), which is
the genus’ first record for the island. The new species is closely related to S. sola Genaro and
Portuondo, from Cuba. A combination of characters differentiates it from the Cuban species
and the known Nearctic or Neotropical ones. A key is presented to separate the two Antillean
species.

Keywords: wasps, new species, taxonomy, key.

INTRODUCCION

El género Solierella agrupa avispas cosmopolitas, de pequefio a mediano tamaio
(Bohart y Menke, 1976). Estas se caracterizan por tener el tegumento negro con marcas claras en
el mesosoma y las patas, aunque existe una tendencia a encontrar especies con el tegumento del
metasoma rojizo, en el sur de California, Centro y Suramérica (Williams, 1950; Bohart, 1990a;
obs. pers. del autor).

Una combinacion de caracteres morfologicos identifica a los miembros de este género,
aunque muchos son variables, incluso se han encontrado especies donde los machos presentan
12 segmentos antenales, en lugar de 13 como es usual (Schmid-Egger y Arens, 2017). Entre los
caracteres mas importantes para reconocerlas en nuestra area estan: tamafio corporal pequeiio
(longitud menor de 10 mm); color del tegumento negro con marcas blancas; antena de color
homogéneo en el macho; macho con ultimo segmento antenal mas largo que los 2—3 precedentes
juntos; cabeza con carena frontal en forma de V; ala anterior con tres celdillas submarginales,
donde la segunda es peciolada y recibe solamente una vena recurrente (2m-—cu).
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Las especies de Norteamérica han sido mejor estudiadas (Williams, 1950; Bohart, 1990a y b),
que las de Centro o Suramérica, donde han aparecido publicaciones dispersas sobre la descripcion
de especies nuevas (Menke, 1967; Sielfeld, 1975; Bohart, 1990b). Ejemplos de aportes en otras
partes del mundo incluyen a Schmid-Egger et al. (2021), quienes revisaron las especies de Iran;
Grouet y Bitsch (2016), que describieron una especie nueva para Francia; y Schmid-Egger y
Arens (2017) para Grecia. Genaro y Portuondo (2001) describen la primera y unica especie
conocida para las Antillas (Amarante, 2002, 2005; Genaro, 2006; Pulawski, 2021).

El conocimiento sobre la biologia reproductiva en el género se debe a observaciones
parciales, las cuales demuestran que nidifican en oquedades en el interior de palitos u otras
cavidades, incluso en tuneles abandonados en el suelo. Los nidos son aprovisionados con
Heteroptera o Psocoptera aunque también se ha observado Orthoptera (Bohart y Menke, 1976).

OBJETIVOS
- Describir una especie nueva de Solierella para la Hispaniola (Republica Dominicana).
- Registrar por primera vez la presencia del género para la Hispaniola.

- Presentar una clave para separar las dos especies antillanas.

MATERIALES Y METODOS

Las abreviaturas son usadas de la siguiente forma: cada tergo o esterno metasomal es
llamado T o S, respectivamente, seguido por un nimero que lo define especificamente, ejemplo:
T1 es el primer tergo y S1 el primer esterno. La densidad de las puntuaciones esta dada en
términos de la relacion entre el diametro de la puntuacion (d) y el inter-espacio (i) entre ellas,
como ejemplo i = 2d, para demostrar su separacion. Para la terminologia del propodeo se sigue
a Gibbs (2011) mientras que para el clipeo a Pulawski (1988).

Acronimos: NMNH, National Museum of Natural History, Institucion Smithsoniana, Washington,
DC, Estados Unidos.

RESULTADOS

Taxonomia
Familia Crabronidae, subfamilia Crabroninae, tribu Mischophini
Solierella garridoi sp. nov.
(Figs. 1-7)
Isid:zoobank.org:pub:F675DCED-D475-45F8-ABE7-30F1BOCB933E

Diagnosis. Tamaio pequefio, tegumento negro con marcas blanco hueso en mesosoma y
patas (Figs. 1 y 4); pubescencia corta, plateada; 16bulo del clipeo con puntuaciones grandes
profundas, principalmente en la hembra; metapostnoto con lineas longitudinales subparalelas
que corren de margen anterior a margen posterior, ramificindose apicalmente algunas de
ellas (Figs. 3 y 4); ultimo segmento antenal del macho ligeramente mas largo que los dos
precedentes unidos (Fig. 7). Una combinacion de caracteres la separa de la especie cubana
y de las especies nearticas conocidas. Entre estos caracteres estan la forma del margen apical
del clipeo, la escultura del tegumento del metapostnoto y la longitud del tltimo segmento
antenal del macho. Solierella garridoi sp. nov. es mas robusta que S. sola Genaro y Portuondo,
presenta el area central del clipeo groseramente puntuada, mientras que en S. sola es lisa y el
metapostnoto tiene un mayor nimero de lineas longitudinales.
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Diagnosis in English. Small size, back with ivory-white markings on mesosoma and legs
(Figs. 1 and 4); pubescence silvery and short; lobe of the clypeus with deep, big punctures, mainly
in the female; metapostnotum with longitudinal, subparallel carinae emerging from anterior margin
and attaining to posterior margin, some of them branched apically (Figs. 3 and 4); last segment of
the male antenna longer that the two preceding one together (Fig. 7). A combination of characters
separates it from the Cuban species and known Nearctic species. These characters include the
apical margin of the clypeus, the sculpture of the integument of the metapostnotum, and the length
of last flageromelle of male. Solierella garridoi sp. nov. is more robust than S. sola Genaro and
Portuondo, and presents the central area of the clypeus coarsely punctuated, while in S. sola it is
smooth, and the metapostnotum with more longitudinal striae.

Descripcion de la hembra

Longitud corporal total aproximada: 5.5 mm. Longitud ala anterior: 3.5 mm.

Coloracion. Tegumento negro con marcas blanco hueso en las siguientes areas: banda alargada
en tibia y fémur (tendiendo a reducirse en la pata media y desapareciendo en el fémur posterior);
mancha en l6bulo pronotal y tégula; franja en area dorsal del pronoto, interrumpida en el
centro; franja cubriendo casi todo el metanoto; dos espinas de la tibia posterior. Castafio rojizo
en la mitad basal de la mandibula y, en margen apical de tergos y externos.

Escultura del tegumento. Cabeza (Fig. 2). Clipeo con area central abultada, con puntuaciones
grandes, profundas, unidas hacia el margen libre, volviéndose mayores en el area central,
donde aparece una carena elevada que se ramifica hacia la frente en forma de V. Puntuaciones
unidas en la frente (i = 0); irregulares en vértex y gena (i = 1/2—-1d). Mesosoma. Pronoto,
pre-episterno y mesespisterno con puntuacions unidas (i = 0); mesoescuto con puntuaciones
irregulares (i = 0-1d), algo mayores en area del disco; escutelo con el mismo patrdén, con
puntuaciones mas pequefias y unidas en la mitad basal; puntuaciones pequefias y aisladas sobre
metanoto debido a la modificacion del tegmento que es blanco hueso; metapostnoto con estrias
longitudinales subparalelas que tienden algunas a ramificarse cerca del margen posterior (Fig. 3);
propodeo ligeramente reticulado en area anteriory central, con estrias semiparalelas en mitad basal.
Metasoma. Tergos con puntuaciones irregulares pequeias, las mas pequefias de todo el cuerpo
(1= 0-1.5d). Esternos con tegumento granulado; S6 con area central impuntuada pulida, bordeada
a cada lado por una hilera de puntuaciones (mayores que en los tergos) que tienden a acercarse
hacia el apice.

Pubescencia. Densa, recostada, plateada cubriendo el clipeo, areas supraclipeal y paraocular,
base de la mandibula, gena y vértex, en la cabeza. En mesosoma presente en: pre-episterno,
mesepisterno, axila, superficie lateral del propodeo, coxas (pelos mas cortos) y tarsos, donde
es mas fina, corta y separada. Metasoma: cubriendo area basal de T1; areas laterales de los
tergos, extendiéndose en margenes anterior y posterior un poco hacia el centro.

Estructura. Clipeo elevado en zona media, ligeramente producido. Antena con 12 segmentos;
Gltimo segmento antenal ligeramente mas largo que el anterior. Area malar muy reducida.
Ala anterior con tres celdillas submarginales, la segunda peciolada y recibiendo solo una vena
recurrente (2m—cu), (como en Fig. 6). Metapostnoto rectangular (Fig. 3).

Descripcion del macho

Similar a la hembra, excepto lo siguiente: Longitud corporal total aproximada: 4.5 mm.
Longitud ala anterior: 2.8 mm.
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Coloracion. Franja longitudinal blanco hueso en basitarso.

Escultura del tegumento. Esternos con tegumento granuloso y puntuaciones irregulares
(1= 0.5-3d) en la mitad posterior.

Estructura. Clipeo producido en forma de tridangulo en la zona central (Fig. 5); antena con
13 segmentos; longitud del Gltimo segmento antenal ligeramente superior que los dos precedentes
unidos (Fig. 7). Area malar ligeramente mayor. Metapostnoto triangular, algo més reticulado en
area central y posterior (Fig. 4).

Tipos

Holotipo hembra. HISPANIOLA, Republica Dominicana, camino a Pedernales, Los Arroyos,
Provincia Pedernales, xi.2003, col. J. A. Genaro (NMNH). Paratipo macho. Con los mismos
datos que la hembra (NMNH); faltan las alas izquierdas. Numeros catalograficos pendientes de
ser asignados.

Etimologia

DedicadaaOrlando H. Garrido, destacado naturalista cubano, por sus aportes al conocimiento
de numerosos grupos de la fauna, donde se destacan las aves, reptiles, mamiferos e insectos.

Comentario

El area donde se recolectdo la especie nueva representa una region de clima seco
(como es usual en el sur de Republica Dominicana), al igual que algunas areas bajas donde
se obtuvo la especie cubana, aunque esta ultima, también es encontrd6 en zonas montafiosas
algo mas humedas de la region Oriental de Cuba. La mayoria de las especies nearticas
viven en las zonas secas de Norteamérica (Bohart y Menke, 1976). Tanto la especie cubana
(Genaro y Portuondo, 2001) como algunas especies norteamericanas (Bohart, 1990b) fueron
colectadas con platos amarillos o pan traps (nombre en inglés), lo que indica la efectividad de
este método de colecta en la obtencion de ejemplares.

Clave dicotémica para separar las especies antillanas del género Solierella

1A. Antena con 12 segmentos; tltimo segmento antenal no diferenciado (longitud similar a los anteriores cercanos);
margen libre del l6bulo del clipeo rectangular o ligeramente producido, nunca triangular; metasoma con seis tergos
VISIDIES. HEMIDTAS. .. ..ot 2

IB. Antena con 13 segmentos; ultimo segmento antenal diferenciado (mas largo que los anteriores
cercanos); margen libre del lobulo del clipeo triangular; metasoma con siete tergos visibles.
IMCKIOS. - e e 3

2A. Area media del clipeo lisa, sin puntuaciones grandes; metapostnoto con numerosas lineas transversas en mitad
Central Y POSLETION. CUDA. ...\ ettt e e et Solierella sola

2B. Area media del clipeo con puntuaciones grandes; metapostnoto con escasas lineas transversas en mitad
central y posterior (predominan lineas longitudinales que corren de margen anterior a margen posterior.
HISPanIola. . ... e Solierella garridoi sp. nov.

3A. Ultimo segmento antenal mas largo que los tres precedentes unidos; mitad central y posterior del metapostnoto
con muchas estrias transversales (reticulado). Cuba..............oiiiiiii i Solierella sola

3B. Ultimo segmento antenal mas corto que los tres precedentes unidos; mitad central y posterior del metapostnoto
con pocas estrias transversales (no reticulado). Hispaniola..................ooooiii Solierella garridoi sp. nov.
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Figuras 1-3. Solierella garridoi sp. nov., hembra holotipo. 1, habito semilateral. 2, cabeza en vista frontal y contorno del margen
libre del clipeo. 3, metapostnoto y propodeo. Escalas: Figura | = 1.5 mm, Figuras 2 y 3 = 1.0 mm.

Figuras 4-7. Solierella garridoi sp. nov., macho paratipo. 4, habito dorsal. 5, cabeza en vista frontal y contorno del margen libre
del clipeo. 6, ala anterior con la presencia del ala posterior debajo. 7, dibujo de la antena mostrando los ultimos flagerémelos.
Escalas: Figuras 4-6 = 0.5 mm, Figura 7 = 0.3 mm.
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INVENTARIO DE LAS ABEJAS (HYMENOPTERA: APOIDEA)
DE LA RESERVA ECOLOGICA SIERRA DE LA GUIRA,
PINAR DEL RiO, CUBA

Inventory of bees (Hymenoptera: Apoidea) of the
Sierra de La Giiira Ecological Reserve, Pinar del Rio, Cuba

Dayron Breto

Museo de Historia Natural “Tranquilino Sandalio de Noda”. ECOVIDA. Calle Marti # 202, esquina a Comandante
Pinares, Pinar del Rio, CP 20100, Cuba; @ orcid.org/0000—0002—-0027—-6408; dayron.breto@gmail.com.

RESUMEN

Se presenta la composicion de especies de abejas en seis localidades de la Reserva Ecologica
Sierra de La Giiira, Pinar del Rio. Las observaciones y recolectas se realizaron entre los afios
2013 y 2019, en las siguientes formaciones vegetales: bosque semideciduo, pinares, vegetacion
secundariay vegetacion ruderal. Seregistraron 42 especies, correspondientes a2 1 génerosy cuatro
familias. Las especies endémicas representaron el 26.2 % y se destacan los nuevos registros
de Hylaeus royesi y Megachile droegei, ampliandose su distribucion hacia Cuba occidental.
Se analiz6 la distribucion de las abejas en algunas formaciones vegetales, encontrandose que la
vegetacion secundaria y el bosque semideciduo albergaron el mayor numero de especies.

Palabras clave: Anthophila, inventario de especies, registros nuevos, endemismo, las Antillas.

ABSTRACT

Bees species composition at six localities of Sierra de La Giiira Ecological Reserve was
studied. The observations and collections were performed between 2013 and 2019, at the
following vegetal formations: semideciduous forest, pine forest, seminatural vegetation and
ruderal vegetation. Forty-two species were recorded, corresponding to 21 genera and four
families. The endemic species represent the 26.2 % and the new records of Hylaeus royesi
and Megachile droegei are remarkable, expanding its distribution toward the western Cuba.
The bee’s distribution in some vegetation types was also analyzed, concluding that seminatural
vegetation and semideciduous forest contained the greater number of species.

Keywords: Anthophila, species inventory, new records, endemism, the Antilles.

INTRODUCCION

Las abejas son polinizadores significativos de la inmensa mayoria de las angiospermas en
ecosistemas urbanos, agroforestales y naturales. No obstante, la fragmentacion de los habitats
y la expansion de la frontera agricola reducen la disponibilidad de recursos floristicos que las
abejas utilizan en la elaboracion y aprovisionamiento de sus nidos (Ricketts, 2004). Por ese
motivo, continiian siendo objeto de numerosos esfuerzos de conservacion ante el declive de sus
poblaciones (Hopwood, 2008; Egerer et al., 2019).

El archipiélago cubano posee una de las faunas de abejas mas ricas del Caribe insular, con
cerca de 100 especies (Genaro, 2008). Tan solo en los ultimos 20 afios, mas de una docena de
especies nuevas han sido descritas para Cuba, la mayoria recolectadas en las zonas boscosas
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y mejor conservadas del pais (e.g. Engel, 2001, 2006a y b; Genaro, 2001a, b y ¢, 2003,
2016, 2021; Sheffield y Genaro, 2013). Ademas, las regiones montafiosas y los habitats
con menor grado de antropizaciéon son los que preservan valores elevados de endemismo
(Genaro, 2008; Duarte y Lopez, 2019).

La Reserva Ecologica Sierra de La Giiira es una de las zonas ntcleo y a su vez, sitio de
conservacion del Area Protegida de Recursos Manejados Mil Cumbres. Los inventarios
faunisticos realizados en esta region incluyen grupos de insectos como los dipteros, coleopteros,
hemipteros y lepidopteros (Rodriguez-Veldzquez, 2005; Fernandez-Garcia et al., 2009;
Hidalgo-Gato y Rodriguez-Leon, 2010; Nuiez, 2010). Hasta el momento ningun estudio ha
sintetizado la informacion taxondmica, ecoldgica y/o biogeografica sobre las abejas de esta
reserva.

Solo algunos inventarios se destacan por ofrecer listas de abejas de otros territorios de Cuba:
Rohwer y Holland (1917) y Genaro (2004) para la Isla de La Juventud, Garcia et al. (1973) para
la zona de Jibacoa-Cayajabos, Fernandez-Triana et al. (2002) para la provincia de Granma, y
Portuondo y Fernandez-Triana (2004) para los macizos montafiosos de la region Oriental. Ademas,
en diferentes areas protegidas se han efectuado “inventarios bioldgicos rapidos” que ofrecen
listas de abejas y de otros grupos de organismos para identificar comunidades bioldgicas
importantes y sugerir acciones de conservacion (Fong et al. 2005a y b; Maceira ef al., 2005, 20006).

OBJETIVOS

- Proporcionar los datos de composicion y valores de endemismo de las abejas conocidas
para la Reserva Ecologica Sierra de La Giiira.

MATERIALES Y METODOS

La Reserva Ecologica Sierra de La Giiira se localiza en el extremo oriental de la Sierra de los
Organos (entre 22°38'~22°40'N y 83°23°-83°27°0), al oeste del municipio Los Palacios, entre
la carretera de La Giiira y el rio San Diego. Se extiende sobre un area totalmente terrestre de
2 065 ha, caracterizada por la presencia de mogotes, con una altura maxima de 514 m s.n.m.
y la presencia de cavernas con formaciones secundarias en su interior, como la Cueva de
Los Portales (Ruiz-Plasencia et al., 2019). Los suelos en la base de la sierra son pardos
carbonatados y en las laderas, cimas y hoyos son de tipo redzinas rojas y protorredzinas.
El promedio anual de precipitaciones es de 1 448 mm, con un periodo de maxima pluviosidad entre
los meses de junio y septiembre. La temperatura media anual es de 24.95 °C, con una variacion
anual que no supera los 6 °C. Los principales tipos de vegetacion presentes son el complejo de
vegetacion de mogote (compuesto por el bosque semideciduo mesofilo y el matorral de la cima),
los pinares, el bosque de galeria y la vegetacion ruderal (Ventosa y Fuentes, 2011).

Entre los afios 2013 y 2019 se realizaron observaciones y recolectas en seis localidades del
area de estudio (Fig. 1), empleando métodos de colecta pasivos (trampas de platos coloreados)
y activos (inspeccion y captura con la red entomoldgica). Se utilizaron nueve trampas de platos
azules, amarillos y blancos (tres de cada color), de 10 cm de diametro y 5 cm de profundidad
debido a su efectividad para capturar abejas diminutas y de vuelo débil que con frecuencia
pasan inadvertidas para el observador (Prendergast et al., 2020). Las trampas permanecieron
a nivel del suelo y separadas entre si por una distancia de 3 metros. La red entomologica
se empled para capturar especies detectadas o simplemente barriendo sobre la vegetacion,
prestando particular atencién a los parches de flores y las areas de nidificacion de abejas.
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Las visitas a las localidades se efectuaron en dias de poco viento, con cielo despejado y en el
horario de mayor actividad del grupo (09:00—13:00 horas). Se recorrieron senderos en zonas con
diferencias de altitud y entre las siguientes formaciones vegetales: bosque semideciduo, pinares,
vegetacion secundaria y vegetacion ruderal.

La identificacion requirio la consulta de claves y descripciones dispersas en la literatura,
asi como la comparacion con las colecciones cientificas de referencia depositadas en el
Instituto de Ecologia y Sistematica (IES) y el Museo Nacional de Historia Natural de Cuba
(MNHNCu). El arreglo sistematico para las familias y los géneros de abejas esta de acuerdo
con Michener (2007), excepto para el género Melissocleptis, donde se sigue la propuesta de
Gongalves (2021). El material testigo se encuentra en la coleccion privada del autor (DB) y en
el Museo de Historia Natural de Pinar del Rio (MHNTSN).

SANIEEGO:

i

-
Lx

Figura 1. Localidades de la Reserva Ecologica Sierra de La Giiira. 1, San Diego de Los Bafos. 2, La Giiira. 3, Cabanas de
Los Pinos. 4, Cueva de Los Portales. 5, Los Bermejales. 6, Las Yeguas.

RESULTADOS Y DISCUSION

Para la Reserva Ecologica Sierra de La Giiira se registraron 21 géneros y 42 especies de
abejas (Tabla I), lo cual representa el 67.7 % de los géneros y el 44.2 % de las especies citadas
en Cuba. La familia Apidae abarca la mayor cantidad de géneros y especies, mientras que el
género Lasioglossum (Halictidae) se destaca por su elevado numero de especies. En cuanto al
endemismo, el 26.2 % de las especies presentes en la reserva son endémicas de Cuba, mientras
que el 47.6 % lo son de la region de las Antillas. Estos valores de endemismo son notables
si se considera la elevada vagilidad de este grupo de insectos, lo cual incide en la ausencia
de endemismos locales. Cifras similares de representatividad de especies y endemismo fueron
obtenidos por Genaro (2004) para la Isla de la Juventud.
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Tabla 1. Abejas recolectadas en la Reserva Ecolégica Sierra de la Giiira: informacion taxonomica,
localidades y tipo de vegetacion

Especies Localidades Tipo de vegetacion

HYMENOPTERA: APOIDEA

Familia COLLETIDAE

1. Colletes submarginatus Cresson, 1865 [EA] 1,6 BSM, VS

2. Caupolicana nigrescens (Cresson, 1869) [E] 1,5,6 -

3. Hylaeus royesi Raw, 1984 [EA] 6 VS
Familia HALICTIDAE

4. Nomia robinsoni Cresson, 1865 [EA] 1-6 BSM, P, VS, VR
5. Agapostemon poeyi (Lucas, 1856) [EA] 1-6 BSM, P, VS
6. Agapostemon femoralis (Guérin-Méneville, 1844) [E] 2,3,6 BSM, VS

7. Lasioglossum ferrerii (Baker, 1906) [EA] 1,6 VS

8. Lasioglossum gundlachii (Baker, 1906) [EA] 1-6 BSM, P, VS
9. Lasioglossum havanense (Baker, 1906) [EA] 1-6 BSM, P, VS
10. Lasioglossum mestrei (Baker, 1906) [EA] 1-6 BSM, VS, VR
11. Lasioglossum parvum (Cresson, 1865) [EA] 1-6 BSM, P, VS, VR
12. Lasioglossum (Habralictellus) sp. 1 5 P

13. Lasioglossum (Habralictellus) sp. 2 5 P

14. Melissocleptis genaroi Engel, 2006 [E] 6 P, VS

15. Augochlora elegans Cresson, 1865 [EA] 1-6 BSM, P, VS
16. Augochlora regina Smith, 1853 [EA] 1-6 BSM, P, VS
Familia MEGACHILIDAE

17. Coelioxys rufipes Guérin-Méneville, 1844 [EA] 1-6 BSM, P, VS, VR
18. Megachile curta Cresson, 1865 2,3,5,6 P, VS

19. Megachile droegei Sheffield y Genaro, 2013 [E] 1 A

20. Megachile singularis Cresson, 1865 [E] 6 BSM, P, VS
21. Megachile poeyi Guérin-Méneville, 1844 [EA] 1-6 BSM, P, VS, VR
Familia APIDAE

22. Xylocopa cubaecola Lucas, 1857 1-6 BSM, P, VS, VR
23. Ceratina cockerelli Smith, 1907 2-6 BSM, VS
24. Ceratina cyaniventris Cresson, 1865 [E] 1-6 BSM, P, VS, VR
25. Nomada cubensis Cresson, 1865 [EA] 1-6 BSM, P, VS, VR
26. Nomada pilipes (Cresson, 1865) [EA] 6 VR

27. Triepeolus vicinus (Cresson, 1865) [EA] 6 BSM
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Tabla I. Continuacion

Especies Localidades Tipo de vegetacion
28. Triepeolus wilsoni (Cresson, 1865) [E] 2,3,6 BSM, VS
29. Exomalopsis pulchella Cresson, 1865 1-6 BSM, P, VS, VR
30. Exomalopsis similis Cresson, 1865 1-6 BSM, P, VS, VR
31. Florilegus lanierii (Guérin-Méneville, 1844) 1-6 BSM, P, VS, VR
32. Melissodes mimica (Cresson, 1869) [EA] 2,6 BSM, VS
33. Melissodes pullata Cresson, 1865 [E] 1-3,6 BSM, VS
34. Melissodes cubensis LaBerge, 1956 [E] 1-6 BSM, P, VS
35. Melissodes leprieuri (Blanchard, 1846) [E] 1-6 BSM, P, VS
36. Centris fasciata Smith, 1854 [EA] 1-3,6 VS, VR
37. Centris poecila Lepeletier, 1841 1-6 BSM, P, VS, VR
38. Centris fulviventris Cresson, 1865 [EA] 6 VS, VR
39. Centris aethiops Cresson, 1865 [EA] 6 VS
40. Mesoplia sp. [E] 6 BSM, P, VS
41. Melipona beecheii Bennett, 1831 [I] 1-6 BSM, P, VS, VR
42. Apis mellifera Linnaeus, 1758 [I] 1-6 BSM, P, VS, VR

Localidades: 1, San Diego de Los Baiflos. 2, La Giiira. 3, Cabafias de Los Pinos. 4, Cueva de Los Portales. 5, Los Bermejales.
6, Las Yeguas. Vegetacion: BSM, Bosque Semideciduo Mesofilo; P, Pinares; VS, Vegetacion Secundaria; VR, Vegetacion Ruderal.
E: Endémico; EA: Endémico Antillano; I: Introducida.

Un total de siete especies (16.7 %) fueron detectadas en no mas de una localidad y un solo
tipo de vegetacion, mientras que 13 abejas (31 %) fueron recolectadas en todas las localidades
y todos los tipos de vegetacion, evidenciandose diferencias en el uso del habitat entre especies
y/o tamafio de sus poblaciones.

Estas diferencias indican que algunas de las especies que fueron detectadas en pocas
localidades y tipos de vegetacion podrian ser mas vulnerables a cambios ambientales en
comparacion con las de habitos generalistas. Sin embargo, como sucede en el caso de Nomada
pilipes, su presencia en la reserva es casual, debido posiblemente a que esta especie es mas
abundante en llanuras y sabanas con frecuencia antropizadas (Genaro, 2008).

Al comparar los datos obtenidos para la reserva con los valores informados para Cuba
por Genaro (2008) se advierte la presencia en el area de las cuatro familias reportadas para
el pais, asi como de los tres géneros de la familia Colletidae conocidos en la isla (Tabla II).
En el area protegida, las familias que compartieron mayor numero de especies con la fauna de
abejas cubana fueron Apidae y Megachilidae (63.6 % y 62.5 %, respectivamente).
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Tabla II. Composicion taxondmica de las abejas en la Reserva Ecologica Sierra de La Giiira

Reserva Ecologica
Sierra de La Gtiira Cuba

Numero total de géneros
(y de especies) 21 (42) 31(95)

Numero de géneros
(y de especies) por familia

COLLETIDAE 3(3) 3(10)
HALICTIDAE 5(13) 8 (34)
MEGACHILIDAE 2(5) 4(18)
APIDAE 11 21) 16 (33)

Figura 2. Nuevos registros de abejas para Cuba occidental. A, Megachile droegei (Megachilidae). B, Hylaeus royesi (Colletidae).

Con la presencia en la reserva de Hylaeus royesi y Megachile droegei (Fig. 2) se amplia la
distribucion geografica de estas especies. El hallazgo de Megachile droegei es inesperado, pues
hasta el momento era conocida solo de la Bahia de Guantanamo (Sheffield y Genaro, 2013).
En cambio, Hylaeus royesi ha sido previamente reportada en Jamaica y la region centro-oriental
de Cuba (Raw, 1984; Genaro, 2016).

Las abejas cleptoparasitas estan representadas con siete especies pertenecientes a los
géneros Nomada, Triepeolus, Mesoplia y Coelioxys. Estas depositan sus huevos en los nidos
aprovisionados con polen por otras especies de abejas hospederas. Sheffield et al. (2013) afirman
que la presencia de cleptoparasitos es indicador de la estabilidad funcional de los ensambles de
abejas y demuestran que sitios con mayor numero de especies cleptoparasitas tienen valores
mas bajos de dominancia debido al efecto regulador del cleptoparasitismo sobre las poblaciones
de abejas.
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Figura 3. Numero de especies de abejas identificadas por tipo de formacion vegetal. BSM, Bosque Semideciduo Mesofilo;
P, Pinares; VS, Vegetacion Secundaria; VR, Vegetacion Ruderal.

LA

Las formaciones vegetales secundarias o seminaturales, el bosque semideciduo mesofilo
y los pinares exhibieron mayor nimero de especies que la vegetacion ruderal (n = 17), con
mas de 25 especies registradas en cada una (Fig. 3). Las abejas nativas que acudieron a la
vegetacion ruderal fueron sobre todo especies generalistas de los géneros Exomalopsis, Centris,
Lasioglossum, Megachile y Xylocopa. Estos resultados son comprensibles si tenemos en cuenta
que varios estudios sefialan la preferencia de las abejas por forrajear en plantas nativas, aunque
en areas perturbadas las abejas también visitan plantas exdticas (Williams et al., 2011; Chrobock
et al., 2013). La vegetacion natural es esencial para sostener las poblaciones de abejas nativas,
por la disponibilidad y calidad de los recursos floristicos que ofrece durante los diferentes
periodos de actividad de las abejas (Egerer et al., 2019).

CONCLUSION

La degradacion y destruccion de la vegetacion natural parecen ser la principal amenaza para
la fauna de abejas en la Reserva Ecologica Sierra de La Giiira, sobre todo para las especies que
no son generalistas. En este sentido, se necesitan realizar monitoreos para conocer el tamafio
de las poblaciones, pues las abejas son susceptibles a las alteraciones del habitat y constituyen
buenos indicadores para medir el efecto de cambios naturales o inducidos en los ecosistemas
(Reyes-Novelo et al., 2009). Este trabajo ofrece una aproximacion al conocimiento de la
composicion y endemismo de las abejas de la Reserva Ecologica Sierra de La Giiira para
la aplicacion adecuada de programas de manejo y conservacion de recursos naturales en el area.
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ABSTRACT

The genus Oediceroides Stebbing, 1888 represents a group of 23 species of amphipods
that live from shallow coastal areas to abyssal plains. Most of these species have been
collected in deep waters from localities in the South Atlantic and Pacific Oceans, and only one
species has been found in the Mediterranean Sea. Many oediceroids inhabit waters more than
200 meters deep with only four species confined to shallow waters. This is the first occasion
in which a species belonging to the genus Oediceroides is recorded for the Gulf of Mexico.
Here, we describe O. improvisus sp. nov., a species of marine deep-water amphipod collected in
925 meters of water. This species has carapace, mouthpart and pereopodal characters that
unite it with other members of the genus. It differs from all other species due to unique rostral
and pereopod seven characters, all discussed in detail further in this description. To date, only
20 deep-sea (>200 meters) benthic amphipods have been recorded in the Gulf of Mexico, in
comparison with more than 200 species of shallow water representatives from the same region.
Our study provides evidence that the deep waters of the Gulf of Mexico still hold undescribed
biodiversity.

Keywords: Amphipoda, Oedicerotidae, Oediceroides, Gulf of Mexico, deep sea.

RESUMEN

El género Oediceroides Stebbing, 1888, es un grupo de 23 especies de anfipodos que
viven desde las areas costeras poco profundas hasta las llanuras abisales. La mayoria de estas
especies se han recolectado en aguas profundas de varias localidades en los océanos Atlantico
Sur y Pacifico, y solo se ha encontrado una especie en el Mar Mediterraneo. Las especies de
esta familia habitan en aguas de mas de 200 metros de profundidad con solo cuatro especies
confinadas a aguas poco profundas. Esta es la primera ocasion en la que se registra una especie
del género Oediceroides para el Golfo de México. En la presente contribucion se describe a
O. improvisus, una nueva especie de anfipodo marino de aguas profundas que se encontro
925 metros de profundidad. Esta especie posee caracteres morfologicos comunes a los
representantes del género; sin embargo, difiere de todas las demas especies debido a caracteres
unicos en relacidn al rostro y al séptimo peredpodo, todos discutidos en detalle més adelante
en esta descripcion. Hasta la fecha, solo se han registrado 20 anfipodos bentonicos de aguas
profundas (>200) en el Golfo de México, en comparacion con las mas de 200 especies de
representantes de aguas someras de la misma region. Esta nueva especie proporciona evidencia
de que queda mucha diversidad por descubrir en las aguas profundas del Golfo de México y los
esfuerzos de muestreo futuros deberian apuntar a esta region.

Palabras clave: Amphipoda, Oedicerotidae, Oediceroides, golfo de México, profundidad marina.
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INTRODUCTION

Although the deep sea (>200 m) is among the largest ecosystems on the planet, it remains
one of the least studied (Ramirez & Billett, 2006). The lack of knowledge is largely due to
the challenges of collecting in this environment. Sampling in the deep sea is financially
expensive, labor-intensive and challenging due to the low temperatures and high pressures
found at increasing depths (Sweetman et al., 2017). Aside from these challenges, the deep sea
contains a wealth of biodiversity still left to be discovered. It has been suggested that most of
the species collected in the soft benthos of the bathyal or abyssal plains are new to science
(Rex etal., 1993; Brandt et al., 2007; Danovaro et al., 2010; Ortiz et al., 2018; Patel et al., 2020).

To date, the collection of amphipods in the Gulf of Mexico have been in shallow waters and,
to a lesser extent, across the continental shelf and the continental upper slope of the northern
region (Winfield et al., 2006). Conversely, the fauna of the southern Gulf, especially those
that live in the deep waters of the central Gulf, have been less studied (Winfield et al., 2006;
Lecroy et al., 2009). Across the deep waters of the Gulf of Mexico, only 20 species of
deep-water amphipods belonging to 14 families and 17 genera have been recorded
(Varela & Gomez, 2015; Winfield et al., 2016, 2021; Ortiz ef al., 2018).

The family Oedicerotidae has 45 genera and more than 240 species distributed worldwide
from littoral to abyssal zones (Barnard, 1961). Many oedicerotids dig burrows in soft bottom
habitat by using their modified pereiopods which contain enlarged and spinose articles. The
genus with the highest number of species is Monoculodes Stimpson, 1853 with 31 species that
are distributed throughout the Northern Hemisphere from the littoral to bathyal zones. Within
the Gulf of Mexico, only four shallow water oedicerotid species have been recorded. Two of
them, Hartmanodes nyei (Shoemaker, 1933) and Americhelidium americanun (Bousfield, 1973),
have distributions that span the entire Gulf of Mexico, while Ameroculodes miltoni Foster, 2002
and Perioculodes cerasinus Thomas and J. L. Barnard, 1985, can be found in the northeast and
southeast regions of the Gulf, respectively (LeCroy et al., 2009).

The genus Oediceroides currently has 23 species and a distribution that ranges from shallow
to abyssal depths, with only 4 species found in waters with a depth greater than 1500 meters
(Sttebing, 1888; Shoemaker, 1925; Barnard, 1937; Barnard, 1961). These species have been
found mostly in southern locations of the Atlantic and Pacific oceans and only one species,
O. pilosa Ledoyer, 1983 has been recorded for the Mediterranean Sea. In this work we present
Oediceroides improvisus sp. nov., from the northern Gulf of Mexico. This is the first finding of
the genus Oediceroides for the Gulf of Mexico.

OBJECTIVES

- To provide the first record of the genus Oediceroides for the Gulf of Mexico and the
description of a new deep-sea amphipod species.

MATERIALS AND METHODS

The material used in this study comes from one expedition in the northern Gulf of Mexico
in 2018 on the R/V Point Sur as part of the Deep Pelagic Nekton Dynamics of the Gulf of
Mexico (DEEPEND) consortium (http://www.deependconsortium.org) funded by the Gulf
of Mexico Research Initiative (GOMRI).
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Sample was collected with a Multiple Opening/Closing Net and Environmental Sensing
System (MOC-10) rigged with six 3—mm mesh nets. During one of the trawls the net accidentally
hit the bottom and trawled for a short period of time before being lifted onto the deck of the ship
for inspection. Among the limited material collected in the net we found the amphipod that is
described in this paper. For more details on the sorting and processing of the collected sample
see (Cook et al., 2020; Varela et al., 2021). The vouchered material has been deposited in the
National Museum of Natural History (USNM #1645589).

Drawings of the specimen were made using a Wild M5 dissecting microscope with a
camera lucida (Figs. 1-3). Total length (tI) was measured in millimeters (mm) from the tip of
the rostrum to the posterior margin of the telson.

RESULTS

Taxonomy
Oediceroides improvisus sp. nov. (Figures 1-3)
Isid:zoobank.org:pub:6D9AS8B9-E8D1-4145-81FE-C96BC15CD7F7

Type Material. Holotype: Non-ovigerous female, 17 mm (tl), Gulf of Mexico (29° 01” N and
87°31” W). Collected 21 July 2018, 925 meters deep on mud; MOCNESS plankton net. Cruise
DP06 (DP06-21JUL18-MOC10-B175N2-104-N0). R/ V Point Sur. National Museum of
Natural History (NMNH #1645589) and Florida International University Crustacean Collection
(FICC), HBG 9257.

Diagnosis. Body segments that are dorsally smooth and without tubercles; the propodus of
both gnathopods no more than twice as long as carpus; rostrum, slender, blunt and extends half
of the second article of antenna 1; coxa of pereopod 6 with posterior lobe much deeper than
anterior lobe; pereopod 7 with the merus almost twice the length of the carpus and the carpus
and propodus almost the same width.

Diagnosis. Segmentos corporales dorsalmente lisos y sin tubérculos; el propodito de ambos
gnatopodos no es mas del doble de largo que el carpopodito, rostro, delgado, romo, se extiende
la mitad de la longitud del segundo artejo de la antena 1; coxa del pereépodo 6 con lobulo
posterior mucho mas profundo que el lobulo anterior; peredpodo 7 con el meropodito casi dos
veces la longitud del carpopodito y carpopodito y propodito casi del mismo ancho.

Description. Head as long as the first three segments of body; rostrum as long as the head,
narrow, evenly rounded at apex, curved slightly downward and almost reaching the half of the
second article of antenna 1, lateral lobes prominently produced forward and obliquely truncated.
Pereonite 1 shorter than the measured head, without the rostrum; pereonite 2 subequal to
pereonite 1; pereonites from 1 to 6 lack middorsal or dorsolateral processes. Pleonites 1-3 and
urosomites 1-3 lack middorsal or dorsolateral processes (Fig. 1A).

Antenna 1 (Fig. 1B) peduncle with three articles, article 1 subequal in length as article 2;
article 3 is the shortest. All the articles with feathery setae in the surface. Antenna 2, missing in
the specimen.

Right mandible (Fig. 1C) short and stout, cutting-edge with two small, dark teeth at base
of cutting edge; lacinia mobilis with five teeth; left mandible (Fig. 1D) with two teeth in
the cutting edge and two teeth in the lacinia mobilis, molar very prominent with triturating
surface concave, distal margin with seven accessory setae in both mandibles. Mandibular palp
long, 3—segmented, third article nearly as long as second; second and third articles provided on
their lower edges with a row of setae.



VARELA & BRACKEN-GRISSON: First record of Oediceroides for the Gulf of Mexico 21

Maxilla 1 with the internal lobe ovoid, distal margin with 5 feathery setae, distal margin
of external lobe with nine robust setae; palp exceeds the length of the external lobe, article
1 short, article 2 curved and elongated with long distal setae (Fig. 1E). Maxilla 2 with both lobes
subtriangular, both with long simple distal setae, internal lobe with 9 long setae and external
lobe with 14 long marginal setac and groups of minute lateral and facial setae (Fig. 1F).

Maxilliped with the internal lobe that reaches less than half the length of the external
lobe, with five long marginal setae and eight robust distal setae; outer lobe widely rounded
distally, with seven distal setae, internal margin with setae. Internal and external margins of the
palp with groups of long setae, article 4 with a small seta on the internal margin (Fig. 1G).

Epistoma wider than long. Upper lip evenly rounded on lower edge (Fig. 1H). Lower lip
devoid of internal lobes; external lobes and mandibular process, subtriangular, margins with
short and simple setae (Fig. 11).

Gnathopod 1, coxa greatly expanded and extended straight forward, basis slender and
slightly curved, anterior margin with numerous and long setae; ischium short, subtriangular, with
distal setae in the posterior margin; merus slightly longer than ischium with setae in the posterior
margin; carpus shorter than propodus with lower margin produced into a prominent lobe, the
edge of which is provided with many setae, propodus slightly expanded distally, suboval, palm
very convex, defined by one robust seta and furnished throughout with groups of setae; dactylus
slender, slightly curved, smooth, and about the length of the fixing palm. (Fig. 2A).

Gnathopod 2, with coxa 2 comparatively narrower than coxa 1 with sides nearly parallel.
Basis linear and slender, provided on anterior margin with setae, ischium and merus similar
to gnathopod 1; carpus wider than propodus and about two-thirds as long, lower margin
produced into a very prominent lobe which is margin with setae, propodus and dactylus as in
gnathopod 1 (Fig. 2B).

Pereopod 3 with coxa broader than coxa 2 with sides nearly parallel; basis long and slender
with long and plumose setae along both margins, ischium is the smallest of the articles, with a
group of distal setae. Merus, carpus and propodus slender and elongated and provided with long
and short setae, dactyl is slender, slightly curved and nearly as large as the propodus (Fig. 2C).

Pereopod 4, coxa 4 deeper than coxa 3, anterior margin convex and posterior margin slightly
concave, basis, ischium, merus carpus, propodus and dactyl similar to pereopod 3 (Fig. 2D).

Pereopod 5 with coxa 5 slightly over half the depth of coxa 4, posterior lobe much deeper
than anterior lobe, basis widest through the upper third of article, posterior margin slightly
convex and provided with plumose setae; ischium is the smallest of the articles, with setae in the
posterior and distal margins; merus and carpus slender with setae in both margins; propodus and
dactyl missing (Fig. 3A).

Pereopod 6 with coxa shallower than coxa 5, posterior lobe much deeper than anterior
lobe, basis and ischium similar to pereopod 5. Merus, carpus, propodus and dactyl are missing
(Fig. 3B).

Pereopod 7 with coxa small, smaller than coxa 6, widest at anterior margin. Basis and
ischium similar to pereopods 5 and 6, merus longer and wider than carpus with setae in both
margins, carpus slightly smaller than propodus with setae in posterior margin, propodus slender
with setae in both margins, dactyl missing (Fig. 3C).
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Epimera 1-3 with anteroventral and posteroventral angles evenly rounded and provided
with a fringe of setae (Fig. 3D). Telson as long as wide, distally emarginated (Fig. 3E).
Uropod 1, broken, missing both rami, lateral margin with simple setae (Fig. 3F); uropods 2-3,
missing in the specimen.

Color. Initial documentation of color in the freshly collected specimen was not recorded.
However, a few days after the specimen was transferred to 80% ETOH the head and part of
the rostrum appeared pink while the upper region of the body segments 1-7 had blue-glisten
tonalities. This coloration eventually vanished with extended preservation in ethanol.

Size: 17 mm total length.
Habitat: Mud.
Type Locality: northern Gulf of Mexico (29° 01” N and 87° 31 W).

Etymology. This species is called “improvisus” due to the unexpected way in which the material
was collected.

Remarks

Oediceroides improvisus sp. nov. has several characters that distinguish it from all other
species in the genus except O. abyssorum (Shoemaker, 1925) from Guadalupe Island in the
Pacific Ocean. These characteristics include body segments that are dorsally smooth and
without tubercles, the propodus of both gnathopods no more than twice as long as carpus,
and a rostrum that is slender, blunt and apically longer than article 1 of antenna 1. Nevertheless,
O. improvisus sp. nov., contains a set of diagnostic characters unique to this species. This
includes a rostrum that extends half the length of the second article of antenna 1, coxa of
pereopod 6 with posterior lobe much deeper than anterior lobe, pereopod 7 with the merus
almost twice the length of the carpus and the carpus and propodus almost the same width.
Conversely, in O. abyssorum, the rostrum barely reaches the end of article 1 of antenna 1, coxa
6 possesses an anterior lobe much deeper than posterior lobe, and pereopod 7 has a merus and
carpus of similar length and a propodus more slender than the carpus. This is the first species
of the genus Oediceroides recorded for the Gulf of Mexico. This study highlights the diversity
that is still left to be discovered in the deep sea and especially for taxa that can be found in
burrows or benthic sediments.
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Figure 1. Oediceroides improvisus sp. nov. (I). A, lateral view of the specimen; B, antenna 1; C, left mandible; D, rigth mandible
(cutting edge and lacinia mobilis); E, maxilla 1; F, maxilla 2; G, maxilliped; H, upper lip; I, lower lip.
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Figure 2. Oediceroides improvisus sp. nov. (II). A, gnathopod 1; B, gnathopod 2; C, pereopod 3; D, pereopod 4.
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Figure 3. Oediceroides improvisus sp. nov. (III). A, pereopod 5; B, pereopod 6; C, pereopod 7; D, epimera; E, telson;
F, fragment of the uropod 1.
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ABSTRACT

The genus Critomolgus Humes and Stock, 1983 represents a group of 34 species of
copepods associated with marine invertebrates. Most of these species have been collected
in associations with species of the phyla Cnidaria and Echinodermata in several localities in
the Indian, Pacific and Atlantic Oceans with three species reported in the Mediterranean Sea.
This is the first occasion in which a species belonging to the genus Critomolgus and the family
Rhynchomolgidae Humes and Stock, 1972 is recorded for the Gulf of Mexico. Here, we
describe a new species of marine copepod, Critomolgus walteri Varela, Price, Middlebrooks
et Ambrosio, associated with the octocorals Leptogorgia virgulata (Lamarck, 1815) and
L. hebes Verrill, 1869 in 3.3 meters of water in Tampa Bay, Florida. This species possesses
characters that unite it with other members of the genus; however, it differs from all other
species due to the body length and unique leg 5 and maxilla 1 characters. This new species
provides evidence that much diversity remains to be discovered in the waters of the Gulf of
Mexico and future sampling efforts should target this region.

Keywords: Crustacea, associated copepod, Leptogorgia.

RESUMEN

El género Critomolgus Humes and Stock, 1983 representa un grupo de 34 especies de
copépodos que viven asociados con invertebrados marinos. La mayoria de estas especies se han
recolectado en asociacion con especies de los phyla Cnidaria y Echinodermata en diferentes
localidades de los océanos Indico, Pacifico y Atlantico, solo tres especies se han encontrado en
el Mar Mediterraneo. Esta es la primera ocasion en que se registra una especie perteneciente
al género Critomolgus y la familia Rhynchomolgidae Humes y Stock, 1972 para el Golfo de
Meéxico. En esta contribucion, describimos una nueva especie de copépodo, Critomolgus walteri
Varela, Price, Middlebrooks et Ambrosio, marino encontrado a 3.3 metros de profundidad
asociado a los octocorales Leptogorgia virgulata (Lamarck, 1815) y L. hebes Verrill, 1869.
Esta especie posee caracteres que la unen con otros miembros del género; sin embargo, difiere
de todas las demas especies debido a la longitud del cuerpo y caracteres Unicos de la pata
5 y la maxila. Esta nueva especie proporciona evidencia de que ain queda mucha diversidad
por descubrir en las aguas del Golfo de México y los esfuerzos de muestreo futuros deberian ser
dirigidos a esta region.

Palabra clave: Crustacea, copépodo asociado, Leptogorgia.
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INTRODUCTION

Copepods associated with marine invertebrates in the Gulf of Mexico have received little
attention from researchers. Only isolated references of these associations are found in the
literature, such as Wilson, (1932) who records Cryptopontius gracilis Wilson, 1932, associated
with 2 species of sponges; Humes (1953) who records Ostrincola gracilis C. B. Wilson, 1944
associated with 4 species of bivalve mollusks; Yeatman, (1970) who records Asterocheres
Jjeanyeatmannae Yeatman, 1970 associated with two unidentified sponges, Stock (1978, 1979)
who records 2 species of the family Lamippidae Joliet, 1882, associated with octocorals of
the family Plexauridae (Gray, 1859), and finally Corsetti and Strasser (2003) who record
Clausidium dissimile Wilson, 1921 associated with two species of ghost shrimp. Members
of the family Rhynchomolgidae have 44 genera and more than 240 species distributed
worldwide with the majority living in association with cnidarians (Boxshall & Halsey, 2004;
Walter & Boxshall, 2021) especially those in the orders Actiniaria Haeckel, 1896 and Alcyonacea
Haeckel, 1866. The genus Critomolgus currently has 34 species distributed in shallow waters
of tropical and subtropical localities of all oceans. These species are found mostly in the Pacific
and Indian Oceans with only three species, C. actiniae (Della Valle, 1880), C. astrophyticus
(Humes and Stock, 1973) and C. titillans (Humes, 1982) recorded for the Atlantic Ocean.
In this work we present the first finding of a species of the family Rhynchomolgidae and genus
Critomolgus from the Gulf of Mexico.

OBJECTIVES

- To provide the first record of the family Rhynchomolgidae for the Gulf of Mexico and
the description of a new species of copepod of the genus Critomolgus.

MATERIALS AND METHODS

The type material described herein was collected from a shallow (3.3 m) subtidal artificial
reef located at the Sunshine Skyway Bridge within Tampa Bay, FI, USA (27° 38’ 504 N, 82°
40’ 184” W) on August 14th, 2018 from the RV Bios Il using SCUBA. Individual copepods used
for this description were selected from a total of 616 individuals collected from seven separate
colonies of the gorgonian sea whip Lepfogorgia virgulata (Lamark, 1815). Additional materials
examined were collected from two different colonies of L. hebes (Verrill, 1869) harvested from
a shallow (3.6 m) subtidal artificial reef near Egmont Key at the mouth of Tampa Bay, Fl,
USA (27° 58’ 043” N, 82° 76’ 1298” W) on December 10, 2020. Each colony of Leptogorgia
was harvested by placing a 7.57 L resealable plastic bag over the entire colony and cutting
the base of the colony just above the holdfast. Once severed from the substrate, the entire
colony was enclosed in the resealable bag and returned to the surface for transport to the University
of Tampa’s Marine Science Field Station. In the laboratory, each colony was then placed in a
shallow dissecting tray filled with seawater harvested during sample collection and visually
inspected for epibionts. All observed fauna, including copepods, were collected from host corals
using a 5 mL pipet. Colonies were then gently rinsed in a 10 % formalin solution to remove
any remaining epibiota. Water from observation trays and rinse solution were filtered through a
90 um sieve to recover remaining epibionts. All samples were roughly sorted into major
taxonomic groups and preserved in 10 % buffered formalin for future identification to
species level.

Drawings of the specimens were made using a Wild M5 dissecting microscope with a
camera lucida. Total length was measured in millimeters (mm) from the tip of the prosome to the
posterior end of the caudal rami, terminal setae of the caudal rami not included in determining
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the body length. In all measurements of the different structures, first the length is measured,
followed by the width (Xlength x Xwidth). In the formula for the armature of legs 1-4 the
Roman numerals indicate spines and the Arabic numerals represent setae. All material has been
deposited in the United States National Museum (USNM).

RESULTS

Critomolgus walteri sp. nov.
(Figs. 1-4)
Isid:zoobank.org:pub:544CA4EB-F2BD-4CDD-8AD6-4BE657E94D22

Diagnosis. Body length less than 2 mm; caudal ramus almost long as wide; antenna with
2 terminal claws stouter and unguiform, 1.4: 1 in length; genital double-somite in dorsal view
slightly longer than wide, almost rounded; maxilla with teeth on lash evenly graded, inner seta
shorter than the length of the lash; third segment of maxilliped terminated in a conical process,
1 seta and 1 spine; mandible with the convex margin lacking a tapering process; inner seta on the
first endopodal segment of leg 4 longer than the width of the segment and free segment of leg
5 with an inner proximal expansion.

Diagnosis. Longitud del cuerpo es menor de 2 mm; rama caudal casi tan larga como ancha;
antena con 2 garras terminales gruesas y unguiformes, 1.4: 1 de longitud; segmento genital
en vista dorsal, es ligeramente mas largo que ancho, redondeado; maxila con los dientes del
flagelo que disminuyen uniformemente en tamafio, seta interna mas corta que la mitad del largo
del flagelo; tercer segmento del maxilipedo termina en un proceso conico, 1 seta y una espina;
mandibula con el margen convexo que carece de un proceso puntiagudo; seta interna del primer
artejo del endopodo de la pata 4 es mas larga que el ancho de dicho artejo y el artejo de la pata
5 presenta una expansion proximal interna.

Type material. Holotype: non-ovigerous female (Length [L] 0.86 mm) Florida, Tampa Bay,
27° 387 29.49” N 82° 40° 10.891” W, from the octocoral Leptogorgia virgulata, depth 3.3 m,
collected by L. Ambrosio and M. Middlebrooks, 14 Aug 2018, USNM 1656958; Allotype: adult
male (L 0.74 mm), same collection data as holotype, USNM 165 6959. Paratypes: 35 females,
7 males, same collection data as holotype, USNM 1656960.

Additional material examined. 3 males, 1 female, Florida, near Egmont Key at the mouth of
Tampa Bay (27° 34’ 53/749” N, 82° 45° 55.588” W), from the octocoral Leptogorgia hebes,
depth 3.6 m, collected by L. Ambrosio, 10 Dec 2020, USNM 1656961.

DESCRIPTION

Female

Body relatively large (Figs. 1A, 4) with prosome not unusually broad. Length 0.86 mm
(0.83 mm-0.91 mm) and greatest width 0.41 mm (0.39 mm-0.43 mm) based on 35 specimens.
Prosome 0.58 mm long, occupying more than 65 % length of body. First pedigerous somite
separated from cephalosome by weak dorsal furrow. Epimeral areas of the pedigerous segments
more or less rounded.

Urosome (Fig. 1B) 5—segmented. Fifth pedigerous somite slightly wider than genital
double-somite, 36 pm wide. Genital double-somite 120x110 pum, rounded, slightly longer than
wide, with weakly convex lateral margins. Genital area located dorsally anterior to middle.
Three abdominal somites from anterior to posterior 26x57, 20x52, and 26x52 pm.
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Posteroventral border of anal somite unornamented. Caudal ramus (Fig. 1C) 28%30 pm,
ratio 0.93:1. Slightly wider than long. Outer lateral seta and dorsal seta smooth, other setae
plumous. Egg sac not seen. Rostrum broad, with roundly convex posterior margin (Fig. 1D).

Figure 1. Critomolgus walteri sp. nov. (Holotype). Female. A, dorsal view. B, urosome. C, caudal ramus. D, rostrum. E, antenna.
F, antennule. G, labrum, with paragnaths (indicated by broken lines). Scale bars: 0.2 mm (A), 0.1 mm (B, E-G) and 0.05 mm (C, D).
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Antennule (Fig. 1F) slender and 7-segmented, 361 pm long, with armature formula: 4, 13,
6, 3, 4+1 aesthetasc, 2+1 aesthetasc, and 7+1 aesthetasc; all setac smooth. Antenna (Fig. 1E)
slender and 4-segmented, with armature formula: 1, 1, 3, and 5+2 claws. Approximate lengths
of first to fourth segments 81, 13, 67, and 84 pm. Two terminal claws nearly equal, 46 um and
30 wm. Labrum (Fig. 1G) with two elongated posteroventral lobes. Paragnath (indicated by
slender broken lines) is a slender haired lobe.
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Figure 2. Critomolgus walteri sp. nov. (Holotype). Female. A, mandible. B, maxillule. C, maxilla. D, maxilliped. E, leg 1. F, leg 2.
Scale bars: 0.01 mm (B), 0.02 mm (A, C-F).
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Mandible (Fig. 2A) slender, with broad proximal notch. Inner margin with a scalelike area,
and confluent with proximal part of lash. Convex margin with row of minute spinules. Lash long and
serrate along both margins. Maxillule (Fig. 2B) with one small lateral and three terminal setae.
Maxilla (Fig. 2C) with broad, unarmed first segment. Second segment with 3 setae; inner seta
with long spinules along one margin, terminal lash has a row of graduated teeth. Maxilliped
(Fig. 2D) 3—segmented. First segment unarmed. Second segment slightly shorter than first, with
2 extremely unequal inner setae. Third segment shortest, terminated by conical process and
armed with 1 outer margin spine and 1 small inner seta.

Legs 14 with 3—segmented rami except for 2—segmented endopod of leg 4, with following
armature formula (Tabla I).

Table I. Armature formula of the legs 1-4

Leg Coxa Basis Exopod Endopod

1 0-1 1-0 1-0; I-1; 111, 1, 4 0-1; 0-1; L, 5

2 0-1 1-0 -0; I-1; 1L I, § 0-1;0-2; 1,11, 3
3 0-1 1-0 1-0; I-1; 1, I, 5 0-1; 0-2; I, 11, 2
4 0-1 1-0 -0; I-1; IIL I, 5 0-1; IT

Inner coxal seta in legs 1-3 large and plumose (Fig. 2E-F and 3A) but this seta in leg 4 small
and smooth. Second endopodal segment of leg 4 (Fig. 3B) 2 times as long as wide, inner one of
its 2 terminal spines 1.6 times as long as outer one. Free segment of leg 5 (Fig. 3C) elongated,
92x35 pm, ratio 2.6: 1, with round proximal expansion in the inner margin and rows of minute
spinules on the outer margin. Two terminal setae smooth, 70 um (inner) and 102 pm (outer).

Male

Body (Fig. 3D) narrower than that of female. Length 0.74 mm (0.70 mm-0.74 mm) and
greatest width 0.27 mm (0.25 mm—0.27 mm) based on seven specimens. Urosome 6—segmented
(Fig. 3E). Fifth pedigerous somite small, 0.46 mm wide. Genital somite distinctly broadened distally,
440%210 um, anterolateral corners not defined. Four abdominal somites from anterior to posterior
30x69, 23x69, 19x65, and 23x65 um. Caudal ramus resembling that of female 19%23 um.
Rostrum similar to that of female. Antennule like that of female but with 2 extra aesthetasc
added in the segment 2 and one in the segment 4. Antenna (Fig. 3G) resembling that of female,
but having small spinules on inner side of first two segments. Maxilliped (Fig. 31) with second
segment bearing 2 inner setae, row of spinules along inner margin. Terminal claw as long
as 3 segments combined, with a long proximal seta. Legs 1-4 as in female except for sexual
dimorphism in third endopodal segment of leg 1 (Fig. 3H) bearing armature formula I, 1, 4.
Leg 5 (Fig. 3F) with small rectangular free segment 50x22 pm, ratio 2: 1, its 2 terminal setae
smooth, 105 pm (outer) and 44 um (inner).

Color. Live specimens (Fig. 4) are transluscent with some opaque white markings on the
prosome and urosome. Naupliar eye is red in coloration.

Etymology. The species is dedicated to friend and colleague Chad Walter (Smithsonian Institution,
National Museum of Natural History) for his years of dedication, not only in the study of copepods,
but also for his tireless work in the World Association of Copepodologists and specifically in the
World of Copepods database. This work helps all of us who are dedicated to studying this group of
small crustaceans, always full of surprises.



34 NOVITATES CARIBAEA, nim. 18, 2021

s

S

L2
T
L

5

Nt

L
oo

Figure 3. Critomolgus walteri sp. nov. (Holotype). Female. A, leg 3. B, leg 4. C, free segment of leg 5 (Allotype). Male.
D, dorsal view. E, urosome. F, leg 5. G, antenna. H, third article, endopod leg 1. I, maxilliped. Scale bars: 0.2 mm (C, D), 0.1 mm
(E), 0.05 mm (F, G, I) and 0.02 mm (A, B, H).
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Habitat. Copepods were found on the branch surfaces of both gorgonian species
(L. virgulata and L. hebes) and appeared to be distributed along the entire colony from holdfast
to branch tips. Colonies of L. virgulata were the only species of Leptogorgia found at the
Sunshine Skyway Bridge location and were randomly distributed along subtidal portions of
an artificial rock jetty that extended approximately four meters below mean low tide. This site
had a salinity and temperature of 32 ppt and 30 °C, respectively. Both L. virgulata and L. hebes
were present at the Egmont Key location (35 ppt, 22.1 °C) and had similar distributions to the
Sunshine Skyway Bridge location. In addition to the Leptogorgia spp. mentioned above, both
collection sites were dominated by a diverse array of benthic macroinvertebrates such as sponges
[i.e. Spheciospongia vesparium (Lamarck, 1815) and Cliona celata (Grant, 1826)], bivalves
[i.e. Perna viridis (Linnaeus, 1758), scleractinian coral (i.e. Siderastrea radians (Pallas, 1766)],
compound and solitary ascidians [i.e. Styela plicata (Lesueur, 1823) and Aplidium stellatum
(Verrill, 1871)], and benthic macroalgae (i.e. Caulerpa spp., Codium sp., Bryopsis plumosa
(Hudson) C. Agardh, 1823 and Sargassum filipendula C. Agarh, 1824).

Type locality. Florida, Tampa Bay, 27° 38° 504” N 82° 40’ 184” W, on Leptogorgia virgulata,
depth 3.3 m.

Distribution. This species is known only in association with Leptogorgia virgulata and L. hebes
from Tampa Bay, Florida.

Behavior. This species shows a high affinity for hosts L. virgulata and L. hebes. Live specimens
were reluctant to leave the host and quickly returned if removed while examined under the
dissecting microscope.

Remarks

In the genus Critomolgus only 4 species share with C. walteri sp. nov., a combination
of characters as follows: body length less than 2 mm, caudal ramus almost long as wide;
antenna with 2 claws stouter and unguiform; maxilla with teeth on lash evenly graded and
free segment of leg 5 with an inner proximal expansion.They are C. brevicaudatus Kim, 1. H.,
2003 and C. cladiellae Humes, 1990, from New Caledonia in the Pacific Ocean; C. bulbipes
(Stock & Kleeton, 1963) from the Mediterranean Sea and C. foxi (Gurney, 1927) from Madagascar
in the Indian Ocean (Gurney, 1927; Stock & Kleeton, 1963; Humes, 1990; Kim, 2003).

In Critomolgus brevicaudatus the body is large, 1.56 mm long in the female, the genital
double-somite in dorsal view is longer than wide and the third segment of the maxilliped in
the female terminates in a small knob, 1 spine and 1 seta . In C. walteri sp. nov., the body is
small, 0.86 mm long in the female, the genital double-somite in dorsal view is slightly longer
than wide, almost rounded and the third segment of the maxilliped in the female terminates in a
conical process, 1 spine and 1 seta.

In Critomolgus cladiellae the body is large, 1.15 mm long in the female, the genital
double-somite in dorsal view is longer than wide and the inner seta on the first endopodal
segment of leg 4 is small, much shorter than the width of the segment. In C. walteri sp. nov., the
body is short, 0.86 mm, the genital double-somite in dorsal view is slightly longer than wide,
almost rounded and the inner seta on the first endopodal segment of leg 4 is long, longer than
the width of the segment.

In Critomolgus bulbipes the genital double-somite in dorsal view is longer than wide, inner
seta of the maxilla longer than the half of the terminal lash and the terminal claws of the second
antenna are almost the same length. In C. walteri sp. nov., the genital double-somite in dorsal
view is slightly longer than wide, almost rounded, the inner seta of the maxilla is shorter than
the terminal lash and the terminal claws of the antenna 1.4: 1 in length.
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In C. foxi the caudal ramus is slightly longer than wide, the inner seta on the first endopodal
segment of leg 4 is small, much shorter than the width of the segment and the convex margin of
mandible bears a tapering process. In C. walteri sp. nov., the caudal ramus is slightly wider than
long, the inner seta on the first endopodal segment of leg 4 is long, longer than the width of the
segment and the convex margin of mandible lacks a tapering process.

Figure 4. Critomolgus walteri sp. nov., photograph of live female collected from Leptogorgia hebes at Egmont Key, FL.
Scale bar: 0.2 mm.
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ABSTRACT

Larvae of the Smallscaled Spinycheek Sleeper (Eleotris perniger) in transition from
saltwater to freshwater were identified using COI and 16S gene sequences and the morphology
and color pattern were then described. Available freshwater habitat for this species on Montserrat
is minimal and continued existence is threatened by potential water withdrawals.

Keywords: COI, 16S, Smallscale Spinycheek Sleeper, Caribbean Island, amphidromy.

RESUMEN

Larvas de la Guavina Espinosa (Eleotris perniger) en transicion de agua salada a agua dulce
fueron identificadas usando las secuencias genéticas COl y 16S. La morfologia y patron de color
fueron también descritos. El habitat dulceacuicola disponible en Montserrat para estas especies
es minimo y su existencia esta siendo amenazada por potenciales extracciones de agua.

Palabras clave: COI, 16S, Guavina Espinosa, isla del Caribe, anfidromia.

INTRODUCTION

Spinycheek sleepers (genus Eleotris) are distributed from North Carolina to Brazil in the
Western Atlantic Ocean (Guinardes-Costa et al., 2016). They inhabit mangrove estuaries and
freshwater streams and are considered important predators in these habitats (Pezold & Cage,
2001; Guinardes-Costa et al., 2016). Generally the Eleotris adults are too small to be used for
human food, but the larvae are a component of “tismiche” and are eaten along with a variety of
amphidromous goby larvae (Nordlie, 2012).

There are three eleotrid species known from freshwater habitats on Montserrat. Schmidt
and McMullin (2015) collected Gobiomorus dormitor and Eleotris amblyopsis. Subsequent
observations on the island have documented Eleotris perniger as more common than
E. amblyopsis, which is typical of Caribbean island ichthyofauna (Pezold & Cage, 2001).
Eleotris perniger (Cope, 1871), the Smallscaled Spinycheek Sleeper, is considered
amphidromous (McDowall, 1997; Nordlie, 2012; Cooney & Kwak, 2013).

Pezold and Cage (2001) delineated the distributions of the three Eleotris species known
from the Caribbean and provided data on meristic and morphometric differences among them.
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The larval stages of these species, however, remain difficult to distinguish. Larvae of E. perniger
are marine, and transforming larvae enter freshwater streams after spending an average of
65.2 days at sea (Engman, 2007). Baldwin and Smith (2003) and Yeung and Ruple (2006)
illustrated and described Eleotris larvae from Belize, but could not determine the species.
Victor (2016) described and figured E. amblyopsis and E. perniger larvae, which he distinguished
by modal pectoral fin ray counts (16 in E. amblyopsis, 18 in E. perniger), but there is substantial
overlap in this meristic between the two species (Pezold & Cage, 2001).

OBJECTIVES

- To describe newly transformed larvae of Eleotris perniger collected in a freshwater
stream.

- To discuss the habitat of this species on the island of Montserrat.

MATERIALS AND METHODS

Field collection. Specimens were collected in the freshwater mouth of the Bunkum River, a
small stream on the west (Caribbean Sea) side of Montserrat (Fig. 1) on January 16, 2016.
Fishes were captured in an “eel mop”, a passive device designed to capture the glass eel stage
of American eel, Anguilla rostrata (Silberschneider et al., 2001; Sullivan et al., 2009). Fishes
were shaken out of the mop onto a small-mesh net. Small eleotrids were preserved in 10 %
formalin except one mostly unpigmented specimen placed in 95 % ethanol for DNA analysis.
Specimens were catalogued into the New York State Museum fish collection (NYSM 73740).
Other specimens reported here from various locations and dates were taken with small seines.

DNA analysis. Genomic DNA was extracted from a portion of one specimen using a DNeasy
Blood and Tissue Kit (Qiagen) and a 666 bp region of the Cytochrome Oxydase I gene was
amplified using FishF1 and FishF2 primers designed by Ward et al. (2005). An additional
530 bp region of the 16S gene was also amplified, using primers designed by Palumbi et al.
(1991). PCR products were purified using a Qiaquick PCR Purification Kit (QIAGEN) and
sequenced using the same primers as the PCR (DNA Analysis Facility on Science Hill, Yale
University, New Haven, CT). Complimentary forward and reverse sequences were aligned and
edited in BioEdit (Hall, 1999) and the resulting sequence was used to query the nucleotide
databases of GenBank (blastn). Returned sequences with a high percentage match to the query
sequence, as well as an outgroup sequence, were downloaded and compared to our sequence
through a BLAST search.

Meristics and morphometrics. Pezold and Cage (2001) distinguished E.amblyopsis and
E. perniger in the Lesser Antilles by lateral line scale counts and the configuration of cephalic
neuromasts. However, none of these characters are visible on marine or freshwater larvae.
Specimens >14 mm standard length (SL) were identifiable as E.perniger using lateral line
scale counts and cephalic neuromast patterns. Meristic data were gathered on those juvenile
and adult specimens of E. perniger collected on Montserrat because Pezold and Cage (2001)
did not include specimens from Montserrat in their analyses. Counts were done under a
binocular dissecting microscope at 10-25X. These data were then compared to specimens
from other Caribbean islands. Morphometric data were gathered from three transitional larvae
from Montserrat using dividers under a binocular dissecting microscope. Fin ray counts
and morphometric data using dividers on marine larvae were gathered from a photograph
(Victor, 2016) and an illustration (Baldwin & Smith, 2003). Data for juveniles and adults were
taken from Pezold and Cage (2001).
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Specimens examined. All specimens were from Montserrat and were catalogued in the
New York State Museum (Fig. 1): 72020—Wetland north end of Carr’s Bay, Little Bay
Estate, January 6, 2015, 11 specimens, 14—73 mm SL; 73718—Mouth of Bottomless Ghaut,
Blakes Estate, January 16, 2016, 3 specimens, 14—15 mm SL; 73738—Mouth of Bottomless
Ghaut, Blakes Estate, 1 specimen, 46 mm SL; 73739—Mouth of Bunkum River, St. Peters,
January 16, 2016, 1 specimen, 37 mm SL; 73740-Mouth of Bunkum River, St. Peters, January
16, 2016, 5 specimens, 14—15 mm SL; 73755—-Mouth of Bottomless Ghaut, Blakes Estate,
January 13, 2016, 11 specimens, 13—27 mm SL; 73775-Mouth of Bottomless Ghaut, Blakes
Estate, January 14, 2016, 1 specimen, 32 mm SL; 75583—Mouth of Bunkum River, St. Peters,
January 8, 2017, 9 specimens, 13—62 mm SL; 75702—Brimm’s Ghaut, Marguerita Bay, town of
Overlook, Blakes Estate, January 16, 2017, 6 specimens, 18—26 mm SL; 78427—Brimm’s Ghaut,
Marguerita Bay, town of Overlook, Blakes Estate, December 31, 2017, 5 specimens, 20-24 mm SL.

Brimm’s ¢

Ghaut

Bottomless G