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Scientific note / Nota cientifica

Description of the female of the enigmatic Batrachophthalmum quimbaya

(Diptera: Richardiidae)

Descripcion de la hembra de la enigmatica Batrachophthalmum quimbaya (Diptera: Richardiidae)

LISTANE DILLI WENDT!? and ROSALY ALE-ROCHA!?

Abstract: Batrachophthalmum hendel is a small genus of Richardiidae, with only two species: B. rufiventre, from
Peru and B. quimbaya, from Colombia. The male of B. quimbaya has an extraordinary head, the width from one eye to
another, can be almost three times the length of the body. The female of B. quimbaya was unknown. Herein, the female
of B. quimbaya is described, which presents remarkable differences from the male, especially in the head. Description
and illustration of the male and female terminalia of Batrachophthalmum are also provided.
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Resumen: Batrachophthalmum hendel es un pequeiio género de Richardiidae, con sdlo dos especies: B. rufiventre, de
Perty B. quimbaya, de Colombia. El macho de B. quimbaya tiene una cabeza extraordinaria, el ancho de un ojo al otro,
puede ser casi tres veces la longitud del cuerpo. La hembra de B. quimbaya era desconocida. Aqui, se describe la hembra
de B. quimbaya, que exhibe diferencias notables con el macho, especialmente en la cabeza. También se proporcionan

descripcion y ilustracion de la terminalia masculina y femenina de Batrachophthalmum.

Palabras clave: Region Neotropical. Richadiinae. Dimorfismo sexual. Ojos pedunculados.

Introduction

Richardiidae is a relatively small family of Tephritoidea
(Diptera), with about 190 species (Steyskal 1968; Wendt
and Ale-Rocha 2014, in press) distributed in 32 genera
(Hancock 2010). The family is predominantly Neotropical,
and currently 14 genera and 19 species are known to occur in
Colombia (Steyskal 1968; Wendt and Ale-Rocha unpublished
data).

Batrachophthalmum Hendel is a poorly known genus of
Richardiidae, with two species: B. rufiventre Hendel, from
Peru, described based on a single female (Hendel 1911); and
B. quimbaya Carvalho, Wolff and Wendt, an enigmatic species
from Colombia, recently described based on two males
(Carvalho et al. 2011). The genus can be recognized mainly
by all femora with spine-like antero- and posteroventral
setae; setae on fore femur distinctly stronger than those on
mid and hind femora; mid and hind legs longer and more
slender than fore leg; vein R, sinuous just before margin;
crossvein r-m at distal three-fourths of cell dm; metasternum
bare; and postcoxal metathoracic bridge completed (Carvalho
etal.2011).

Sexual dimorphism in the head is not frequently found
in species of Richardiidae. These sex-related morphological
differences have only been documented for species of
Richardia Robineau-Desvoidy, especially those with antler-
like genal process (Enderlein 1912; Wendt and Ale-Rocha,
in press) and stalked-eyes, and for species of Megalothoraca
Hendel and Batrachophthamum (Carvalho et al. 2011).
The male of B. quimbaya has an enigmatic stalked-eye: the
width of the head, from one eye to another, can be almost
three times the length of the body. To date, the female was

unknown. In a recent visit to Coleccion Entomologica,
Universidad de Antioquia, Medellin, Colombia (CEUA), we
found one female specimen of B. quimbaya, which presents
a remarkable feature in the head. Herein, we describe it, and
describe and illustrate the male terminalia of the species for
the first time.

Material and methods

All studied material was obtained from the Coleccion
Entomoldgica, Universidad de Antioquia, Medellin,
Colombia (CEUA). The external morphological terminology
follows Cumming and Wood (2009), except female and male
terminalia, we followed Norrbom and Kim (1988) and White
et al. (1999), respectively. Measurements of the head are
presented as proportions, which were calculated always with
the head in frontal view, as follows: (I) head width-to-height
ratio: the greatest width of the head, including the eyes,
divided by the greatest height of the head, measured from
the vertex to the ventral limit of face; and (IT) frons-to-head
ratio: the greatest width of frons divided by the greatest width
of head.

For the study and drawing of the terminalia, the abdomen
was detached and treated according to the protocol of
Cumming (1992). The dissected abdomens were stored in
plastic microvials containing glycerin and pinned with their
corresponding specimen.

Batrachophthalmum quimbaya
(Figs. 1A-1F, 2A-2K and 3A-31)
Batrachophthalmum quimbaya Carvalho, Wolff and Wendt,
2011: 44 (Figs. 6-10, habitus, head, wing, thorax). Holotype
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Figure 1. Batrachophthalmum quimbaya Carvalho, Wolff and Wendt, female: A-B: Habitus: A. Lateral. B. Dorsal. C-E: Head: C. Frontal. D. Late-
ral. E. Dorsal. F. Thorax, dorsal. Scales lines: Figs. A-B: 2.0 mm. figs. C-F: 0.5 mm.

and paratype males, CEUA. Type locality: Colombia,
Risaralda. Pereira, Santuario de Flora y Fauna Otin-/
Quimbaya.

Diagnosis and comments. The female of B. quimbaya is
easily differentiated from the female of Batrachophthalmum
rufiventre, by having ocellar seta reduced; orbital seta present;
lateral vertical seta reduced, almost indistinguishable from
setulae around it; one dorsocentral seta; wing with wide and
discontinuous median band; abdomen and legs brown, except
mid tarsomeres and apical half of hind tibia yellow and hind
tarsomeres whitish. By contrast, B. rufiventre has ocellar
and lateral vertical setac developed; orbital seta absent; two

dorsocentral setae; wing with central, narrow and continuous
median band (see Carvalho et al. 2011, fig. 1); abdomen and
legs brownish yellow, except coxae brown.

The most remarkable difference between the male and
female of B. quimbaya is the absence of stalked-eyes in the
female. In males, the width-to-height ratio of the head is 10.0,
and the eye is reduced, occupying only 4% of it; in the female,
by contrast, this ratio is 1.57 and the eye width occupying
about 60% of the head, in frontal view. Moreover, the female
has lateral vertical seta reduced, almost indistinguishable
from the setulae around it; clypeus yellow; and sternites 3-6
with small anterior apodemes (Figs. 2H-2J). However, males
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and females are identical in the general coloration of the body
(especially the legs), thoracic chaetotaxy, wing pattern of
spots and wing venation.

Description female. Measurements (in mm): body length
6.7; abdomen 2.6; wing 7.4. Head (Figs. 1C-1E): Frons
pale brown, weakly covered with whitish pollinosity, except
two triangulate glossy brown mark, from below of orbital
seta extending to occiput. Ocellar triangle brown. Parafacial
and anterior half of gena brownish yellow. Posterior half of
gena, lunule and face brown. Clypeus yellow; developed
and protruded, in lateral view, exceeding the face level (Fig.
1D). Postcranium, postgena and prementum brown. Palpus
brownish yellow and triangulate (obtuse scalene shape) (Fig.
1D). Scape pale brown, as long as pedicel. Pedicel and first
flagellomere dark brown. First flagellomere 2.5 times longer
than wide (Fig. 1D). Arista dark brown, except sub-base
yellow; with pubescence relatively dense and long (Fig. 1D).
Head width-to-height ratio 1.57 (Fig. 1C). Frons-to-head
ratio 0.42 (Fig. 1C). Ocellar and postocellar setae present,
very weak, distinctly weaker than orbital seta. Orbital seta
shorter than medial vertical seta; inserted slightly above
the level of ocellar seta insertion. Genal and postgenal
setae absent. Lateral vertical seta very reduced, almost
indistinguishable from setulae around it. Thorax (Figs.
1A-1B and 1F): Entirely dark brown, except inconspicuous
median brown stripe on scutum. Scutum 1.5 times as long
as wide (Fig. 1F), with yellowish setulae. Postpronotal seta
absent. Anterior notopleural seta thicker than posterior seta.
Intra-alar distinctly smaller than postalar seta. Scutellar setae
2, basal seta distinctly smaller than apical seta. Katepisternal
seta absent. Proepimeral seta weak. Halter yellowish on basal
half and dark brown on apical half. Legs (Fig. 1A): Fore coxa,
trochanter, femur and tibia brown; fore tarsomeres brownish
yellow. Mid and hind coxae dark brown. Mid and hind
trochanters and femora, mid tibia and basal half of hind tibia
brown; mid tarsomeres and apical half of hind tibia yellow.
Hind tarsomeres whitish. Fore femur with spine-like setae
distinctly stronger and longer than those on mid and hind
femora; with two and three spine-like setae on antero- and
posteroventral surfaces, respectively, on apical third. Mid and
hind femora long, 2.0 times as long as fore femur; with weak
spine-like antero- and posteroventral setae on apical fourth.
Hind femur without preapical dorsal seta. Wing: Identical to
male: mostly yellowish, with three brown marks: one faint
sub-basal spot, one wide irregular and discontinuous median
band, with two hyaline areas, one subcircular on apical portion
of cell dm and another more elongate on basal portion of cell
r,.., and one irregular apical spot covering apices of cells r

4+5° I
r..and r

i s (see fig. 8 in Carvalho ef al. 2011). Abdomen
(Figs. 1A-1B): Tergites and sternites dark brown. Sternite 1
present, bare and slightly developed (Fig. 2F). Sternites 2-6
with setulae very weak, except some apical setulae stronger
on sternites 3-6 (Figs. 2G-2K). Sternite 2 elongate, divided
into two plates (Fig. 2G). Sternites 3-5 longer than wide,
subrectangular, with two basal and vestigial apodemes (Figs.
2@G-2J). Sternite 6 wider than long, without apodemes (Fig.
2K). Terminalia: Oviscape brown, 0.95 mm long (Fig.
2A). Taenia light brown, distinctly less sclerotized than
oviscape; 0.5 times as long as oviscape (Fig. 2A). Eversible
membrane brownish. Sternite and tergite 8 densely ciliated
(Fig. 2E); sternite 8 striated, 0.75 mm long, slightly shorter
than tergite 8 (Fig. 2D). Tip of cerci rounded. Cerci slightly

punctuated (Figs. 2B and 2E). Setae on cercus: two sub-basal
setae, longer and thinner than preapical setae; two very short
postmedian setae; two long preapical setae (Figs. 2B and 2E).
Two spherical and strongly sclerotized spermathecae (Fig.
2C; only one was photographed).

Description of male sternites (Figs. 3E-31) and terminalia
(Figs. 3A-3D): Sternite 1 present, slightly more sclerotized
centrally (Fig. 3E). Sternites 2-6 with setulae very weak,
except some apical stronger setulac on sternites 4-5 (Figs.
3F-3I). Sternite 2 elongate, divided into two plates (Fig. 3F).
Sternites 3-5 without apodemes (Figs. 3G-3I). Sternite 3
distinctly longer than wide, rectangular (Fig. 3G). Sternite
4 slightly longer than wide, subquadrangular (Fig. 3H).
Sternite 5 wider than long (Fig. 3I). Epandrium slightly
wider than high, densely covered with long setae (Figs. 3A-
3B). Cerci developed and fused only in the lower edge (Figs.
3A-3B); in posterior view, heart-shaped (Fig. 3A); slightly
sclerotized; densely ciliated. Lateral surstylus slightly longer
than medial surtylus; with postmedial projection, and basal
two-thirds wider than apical third; slightly ciliated (Figs. 3A-
3B). Medial surstylus wider at base; bilobed at apex (Figs.
3A-3B). Prensiseta preapically inserted, developed and long,
rounded at apex (Figs. 3A-3B). Distiphallus, on basal half,
with fringe of dense and reduced setulae (Fig. 3C); on median
to preapical region with rows of conspicuous spine-like
setulae (Figs. 3C-3D); on preapical region with dense fringe
of very thin setulae (Fig. 3C); apex strongly sclerotized (Fig.
30).

Examined material: COLOMBIA. Risaralda. Santuario
Fauna y Flora Otun-Quimbaya. 1800 m. Bosque Nativo.
Van Someren-Ryon Trap with fish. 1PM. 07.v.2001. Group
Entomology col. CEUA16283 [internal collection code]
(19, CEUA). Compared to holotype and paratype males.
COLOMBIA. Risaralda Pereira. Santuario de Flora y Fauna
Otin-Quimbaya. VSR trap [Van Someren-Ryon Trap].
Bosque [Forest]. v.2001. Entomology Group col. CEUA
12796 (CEUA).
Discussion

Even though B. quimbaya females differ from their male
counterparts, it is not difficult to associate both sexes,
since they are similar in the general coloration of the body,
especially the contrasting coloration of the hind tibia and
tarsomeres relative to the rest of the legs, and the pattern of
spots on the wing.

Within Diptera, stalked-eyes are present in eight families:
Diopsidae, Drosophilidae, Micropezidae, Periscelidadae,
Platystomatidae, Richardiidae, Ulidiidae and Tephritidae
(Wilkinson and Dodson 1997). Among the superfamily
Tephritoidea, stalked-eyes seem to have evolved in one
or more independent evolutionary events within each
family (Wilkinson and Dodson 1997). In Richardiidae,
stalked-eyes are found in Richardia, Megalothoraca
and Batrachophthalmum and, according to preliminary
phylogenetic analysis in preparation, they have evolved
independently within each genus.

In Tephritoidea, modifications of the head, including
antler genal projections, are commonly limited to males,
which suggests that they play a role in sexual selection
(Wilkinson and Dodson 1997). At least in acalyptrates, these
modifications are generally not directly used for mating, but
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Figure 2. Batrachophthalmum quimbaya Carvalho, Wolff and Wendt, female terminalia: A. Ventral general view:
oviscape, taenia, eversible membrane, sternite 8, cerci. B. Drawing of cerci in detail. C. Spermatheca. D-E: Sternite
8 and cerci: D. Ventral. E. Lateral. F. Sternite 1. G. Sternite 2. H. Sternite 3. I. Sternite 4. J. Sternite 5. K. Sternite 6.
Scales lines: 0.2 mm.

Figure 3. Batrachophthalmum quimbaya Carvalho, Wolff and Wendt, holotype male terminalia: A-B: Drawing of
epandrium, lateral and medial surstyli, and cerci: A. Posterior view. B. Lateral view. C. Basiphallus and distiphallus.
D. Distiphallus, row of setulae on ribbon in detail. E. Sternite 1. F. Sternite 2. G. Sternite 3. H. Sternite 4. I. Sternite
5. Scales lines: 0.2 mm.
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seem to be associated with male-male agonistic interactions
(McAlpine 1982). For example, a number of ulidiid and
platystomatid males have their eyes on stalks, which may be
used to defend oviposition sites from sexual rivals (Wilkinson
and Dodson 1997). In addition, males of Phytalmia
Gerstaecker (Tephritidae), which have the most elaborated
genal projections among acalyptrates, try to maintain
exclusive possession of oviposition sites and resources on the
tree surface to which females will be attracted (Moulds 1977,
Dodson 1997). However, the role of stalked-eyes in the sexual
behavior of Richardiidae remains poorly understood. The
parallel development of antlers and stalked eyes in several
groups may be ascribed to similar opportunities to defend
resource and/or territory. Consequently, knowledge on these
groups may help us understand the behavioral evolution of
stalk-eyed richardiids.
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