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Abstract.—Tropideucoila blepharoneurae, a new species of Zaeucoilini, is described from Peru. Specimens were reared from numerous species of the tephritid
genus Blepharoneura feeding on species of Gurania (Cucurbitaceae). Prior to the
discovery of this species, it was hypothesized that species of Tropideucoila were
restricted to Agromyzidae hosts; this new species is remarkable for its host association with Tephritidae. To support the inclusion of this new species in Tropideucoila,
we performed a total evidence phylogenetic reconstruction of the Zaeucoilini; this
new species was recovered (with strong branch support) within Tropideucoila.
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Tropideucoila was established by
Ashmead (1903), based on the type species T. ruﬁpes Ashmead. The genus was
expanded considerably by Kieffer (1907),
who added six more species, some of
which were originally described in
Trisseucoela Kieffer while another in
Rhabdeucoela Kieffer. Tropideucoila has
never been formally revised; Bufﬁngton
(2009) provided a redescription of the
genus, recovered the genus phylogenetically among the Zaeucoilini, and hypothesized based on phylogenetic inference
that species within the genus were restricted
to attacking Agromyzidae. The only other
two genera Bufﬁngton (2009) suggested
could be confused with Tropideucoila were
Marthiella Bufﬁngton and Penteucoila

Weld, but a key to genera in the same
work provides clear diagnostic characters to separate these genera.
Specimens reared by MC were sent
to MB for identification. While at first
glance this species appeared to be a
Dettmeria Borgmeier or possibly a
Lopheucoila Weld (due to size and association with Tephritidae), once the specimens were run through the key of
Bufﬁngton (2009), it was clear the species belonged to Tropideucoila, and possessed all of the synapomorphies of the
genus: orbital furrows present, originating at torulus; mesoscutal keel present,
well developed; parapsidal ridges and
parapsidal hair lines present; scutellar
plate medium in size, often with two
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tubercles bearing setae anterior to the
midpit; no large conical projection present
on plate; R1 vein of wing incomplete. It
should be noted that there is an error in the
key of Bufﬁngton (2009): at couplet 9, the
choice arriving at 11 should include
‘parapsidal ridges present’; as published,
this key couplet arrives at 10 (Dicerataspis
and Moneucoela). Having examined all
of the major collections of Tropideucoila
summarized in Bufﬁngton (2009), it was
clear that this was a new species, much
larger than typical Tropideucoila, and
having a biology inconsistent with other
known Tropideucoila hosts: Tephritidae. We
provide here a description of this species,
Tropideucoila blepharoneurae Bufﬁngton
and Condon, and provide an overview
the biology of the species. Our goal is to
bring to light a rather a-typical species
of Tropideucoila, possibly the ﬁrst of
many such species awaiting description
and biological study.
MATERIALS

AND

METHODS

List of depositories
UNMSM- Museo de Historia Natural
de la Universidad Nacional Mayor de
San Marcos Lima, Perú.
USNM -National Museum of Natural
History, Smithsonian Institution, Washington, D.C., USA.
Rearing protocols.—We collected flowers
from inflorescences of two species of vines
(Gurania acuminata Cogn., G. spinulosa
(Poepp. and Endl.) (= G. lobata L.)
(Cucurbitaceae), growing along the perimeter of a ; 1km long airstrip (S 12.5, W 70.1)
at Los Amigos Biological Station (CICRACentro de Investigación y Capacitación
Rı́o Los Amigos) in Madre Dios, Peru.
Recently fallen ﬂowers were also collected.
Gender and maturation stage of each
ﬂower was noted, and individual ﬂowers
and fruit were placed in labeled containers and checked daily for emergence

of larvae, which pupate after emerging
from plant parts. Each puparium was either
placed in an individually labeled container
for rearing or preserved in ethanol. Flies
and parasitoids were reared to adulthood in
USDA-approved containment facilities at
Cornell College.
Specimen illustration and observation.—
The digital illustration (Fig. 1) was generated by Taina Litwak (scientiﬁc illustrator,
Systematic Entomology Lab, USDA) from
camera lucida pencil sketches of specimens, using scanning electron micrographs for reference to surface sculpture.
Digital painting was done using the Adobe
CS4 package (San Jose, CA). A Hitachi
TM3000 desktop scanning electron microscope was used for generating SEM
images; specimens were photographed
uncoated at ‘analysis’ voltage, running
in ‘compo’ mode. The resulting images
were edited in Adobe CS4. Light microscrope images of wing intereference
patterns (WIP) where captured following methods illustrated in Bufﬁngton
and Sandler (2012). All images are available from the Morphbank collection under
accession number 822901.
Descriptive format.—Diagnoses focus
on easily recognized gross morphologies,
and closely related species are distinguished.
Terminology for all descriptive characters,
as well as phylogenetic characters, follow
Bufﬁngton (2009) and Bufﬁngton and
Sandler (2012); surface sculpture terminology follows that of Harris (1979).
Phylogenetic analysis.—Morphological
character coding is based on Bufﬁngton
(2009). Tropideucoila blepharoneurae
was coded for the entire matrix based on
SEM images as well as whole mounted
specimens; characters that could not be
interpreted were coded as ‘?’. Molecular
sequence data was generated by the
Scheffer Laboratory (Systematic Entomology Laboratory, Beltsville, MD)
following the protocols reported in

VOLUME 115, NUMBER 4

351

Fig. 1. Tropideucoila blepharoneurae Bufﬁngton and Condon, new species. Habitus, male. Illustration by Taina Litwak (Systematic Entomology Lab, USDA).

Bufﬁngton et al. (2012). Hosts (ﬂies in the
genus Blepharoneura) were identiﬁed by
extracting DNA from ﬂy puparia and sequencing mtDNA COI (cytochrome oxidase subunit I) following protocols outlined
in Condon et al. (2008). Alignment of the
resulting data (28S D2 and 28S D3) followed methods outlined in Bufﬁngton
(2009). The original sequences are accessioned under KC589701-KC589702 on
GenBank; the ﬁnal phylogenetic matrix is
available from Treebase (http://treebase.
org) under Study ID number S13913.
Following the protocol in Bufﬁngton
(2009), the two diglyphosematines,
Disorygma paciﬁca (Yoshimoto) and
Gronotoma micromorpha (Perkins), were
chosen as outgroup terminals. The matrix
was analyzed via maximum parsimony

using PAUP* (Swofford 2002), employing 10000 replicate searches of TBR under implied weights using a K value of 2
(Goloboff 1993, with branches of maximum length zero collapsed and steepest
descent set to ‘off.’ For bootstrap analyses
(Felsenstein 1985), a simple addition sequence was employed, with Gronotoma
micromorpha as the reference taxon,
followed by 1000 bootstrap replicates,
with each employing 100 TBR swapping
replications.
SYSTEMATIC TREATMENT
Tropideucoila blepharoneurae,
Bufﬁngton and Condon, new species
Diagnosis.—The overall size of this
new species (4.7–5.5 mm, n = 40) is the
easiest character used to distinguish this
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Fig. 2. Scanning electron micrographs of Tropideucoila blepharoneurae Bufﬁngton and Condon,
new species. A, head, anterior view; B, head, posterior view; C, antenna, female; D, antenna, male;
E, mesooma, dorsal view; F, mesosoma, lateral view.

species from other Tropideucoila (ranging from 1.75–2.7 mm, n = 115). The
incomplete R1 in the forewing immediately sets this species apart from other
Tropideucoila. This is the only Tropideucoila
species known to parasitize Tephritidae.

This new species can be seperated from
Marthiella by having distinct parapsidal
ridges on the mesoscutum and four points
protruding from the posterior aspect of
the scutellum; this new species can be separated from Penteucoila by lacking a single
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Fig. 3. Scanning electron micrographs and light microscope images of Tropideucoila blepharoneurae
Bufﬁngton and Condon, new species. A, scutellum, dorsal view; B, mesosoma, antero-dorsal view;
C, mesosoma, postero-dorsal view; D, fore and hind wings; E, wing interference pattern of forewing.

spine overhanging the scutellar plate
(distinct spike present in Penteucoila).
The species can also be confused with
species of Dettmeria and Lopheucoila,
but can be distinguished from both of
these genera by the morphology of the
scutellar plate: in Tropideucoila, there
are two distinct tubercles at the midpoint
of the plate; Dettmeria lacks tubercles,

and the surface of the plate is smooth;
Lopheucoila possess a small, single tooth
at the anterior margin of the glandular
release pit on the plate, which slightly overhangs the plate (similar to Acantheucoela
and Penteucoila).
Description.—Adult females and males:
4.7–5.5 mm; all shiny black with reddishbrown legs Fig. 1.
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Head: Nearly glabrous with a few
scattered setae along lower face, clypeus
and inner orbits of compound eyes
(Fig. 2A). Ocellar hair patch present,
bissecting line between anterior and
lateral ocellus (Fig. 2A). Ventral 1/4 of
lower face with admedial clypeal furrows
converging toward clypeus. Orbital furrows
originating from lateral aspect of torulus,
terminating at malar sulcus (Fig. 2A).
Malar sulcus simple. Malar space smooth
with a few scattered setae. Genal carina
running from malar space to dorsal margin
of compound eye (Fig. 2B); gena smooth
with occasional scallop sculpturing.
Antennae: Female: 11 ﬂagellomeres,
moniliform, non-clavate, sub-equal in
length; ﬂagellomeres 6 –11 wider than 1–5;
rhinaria present on all ﬂagellomeres (Fig.
2C). Male: 13 ﬂagellomeres, moniliform,
non-clavate, sub-equal in length; rhinaria
present all ﬂagellomeres; ﬂagellomere 1
modiﬁed, slightly longer than 2, curved
outward, excavated laterally (Fig. 2D).
Pronotum: Pronotal plate wide, with
sparse setae along most of dorsal margin; dorsal margin crested, bifurcate,
densely setose; pronotal fovea open
(Fig. 3B). Pronotal triangle, pronotal
impression, present, both distinct. Lateral
pronotal carina absent. Lateral part of
pronotum (ventral to pronotal impression) smooth and glabrous (Fig. 2F).
Mesoscutum: Distinctly sculptured, setose. Mesoscutal keel complete, tapering
toward middle. Parapsidal ridges and
parapsidal hair lines present, distinct, setae
forming thin longitudinal line. Parascutal
impression broad, aligned anteriorly with
pronotal impression. Notauli absent
(Fig. 2E).
Mesopectus: Upper part and lower
part of mesopleuron glabrous, smooth (Fig.
2F). Dorsal and ventral margins of mesopleural triangle distinct, sharply deﬁned.
Mesopleural carina simple. Lower part of
mesopleuron bordered by a prominent

precoxal carina; anterior and posterior
surcoxal depressions present, reticulate.
Mesoscutellum: Scutellar fovea large,
semi-circular, smooth, deep (Fig. 3A).
Scutellar plate small revealing most of
scutellar disk in dorsal view; midpit
placed near posterior rim; rim of plate
translucent; small paired tubercles present anterior to the midpit. Dorsal surface
of scutellar disk rugose, margined laterally and posteriorly; laterodorsal and posterior projections present. Lateral bar
slightly longer than broad, smooth; ventral
lobe present, large, entirely smooth. Axillula
broad, covered in patch of dense, elongate
white setae; posterior margin sharply deﬁned, adjacent to deeply sculptured lateral
aspect of scutellum.
Metapectal-Propodeal Complex: Metapectus entirely glabrous. Spiracular groove
deep with well deﬁned dorsal and ventral
margins (Fig. 2F). Posterior margin of
metapectus distinctly ridged. Metapleural
ridge prominent with dorsal cavity; submetapleural ridge undulating. Anterior
impressions of metepimeron and metepisternum present, deep. Anteroventral
cavity oval, setose. Lateral aspect of
propodeum covered in long, appressed
setae. Lateral propodeal carinae robust,
strongly bowed at junction with auxiliary
propodeal carinae (Fig. 3C); auxiliary
propodeal carinae indistinct; space between lateral propodeal carinae with
long, white setae. Nucha glabrous, gently
rugose.
Wings: Forewing hyaline, with base of
wing slightly darkened; medially glabrous,
more setose distally; R1 incomplete, not
reaching anterior margin of wing, reduced
to knob at junction with R1+Sc; marginal
cell slightly longer than deep; apical hair
fringe present, short (Fig. 3D); wing intereference pattern distally striatiform,
antero-basally absent, central posterior
region galactiform (Fig. 3E). Hindwing
basally darkend, distally hyaline; interface
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from dark to hyaline areas set off by stout,
long setae; posterior margin of hindwing
deeply curved, setose (Fig. 3D).
Legs: Fore and mid coxa sub-equal in
size, hind coxa twice the size of either
fore or mid coxa (Fig. 1). Fore coxa
variously setose; mid and hind coxa with
anterior and posterior dorsoventral setal
bands. Femora and tibiae sparsely setose, tibiae with more appressed setae;
tarsomeres covered in dense appressed
setae. Length of hind tarsomere 1 equal
to 0.5–0.7x the combined length of remaining hind tarsomeres.
Metasoma: Female: Sub-equal in size
to mesosoma (Fig. 1). Crenulate ring not
visible. Base of syntergum with with
dense setae laterally, glabrous at extreme
venter and dorsally; remainder of metasoma glabrous. Micropunctures present on
posterior 1/2 of syntergum and on remaining terga. Terga posterior to syntergum
abruptly directed ventrally, resulting in a 90
degree angle between syntergum and remaining terga. Male: as in female.
Type material.—Holotype, female.
PERU Madre de Dios, Los Amigos Biological Station Lat 12°33’32.70”S Lon
70°6’20.54”W 270m; Collected from
plants along airstrip Bwsp-576 = ‘109-8a’,
‘14x = p’, ex. Gurania acuminata male
ﬂower 109-8, ﬂy pupated 14.X.08. USNM
ENT 00764890. HOLOTYPE Tropideucoila
blepharoneurae Bufﬁngton & Condon;
deposited in the Museo de Historia Natural de la Universidad Nacional Mayor
de San Marcos (UNMSM). Paratypes, 18
females, 20 males. Same data as holotype
with various individual plant numbers.
USNM ENT numbers 00764899-00764908;
00764891-00764894; 00764885-00764866.
Deposited in USNM and UNMSM.
Other material.—COSTA RICA:
Alajuela, Chiles de Aquas Zarcas, Café,
300m, XI-1989, R. Cespedes (1 female;
USNM ENT 00764869); Linda Vista, VIVIII.1993, P. Hanson, MT (1 female,
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USNM ENT 00764868; La Selva, III.1993,
P. Hanson, MT (1 female, USNM ENT
00764867). Deposited in USNM.
Etymology.—Species name refers to
the genus of the tephritid host of this new
species, Blepharoneura.
Biology.—Putative parasitoid of at
least ten species of Blepharoneura sp.
(Tephritidae); the species limits within
this system are currently the focus of
other research projects (Scheffer et al. in
prep.). Blepharoneura sp3 reared from
both male and female ﬂowers of Gurania
acuminata; sp21, sp30 reared from male
ﬂowers of G. acuminata and G. spinulosa;
sp10 (= B. perkinsi Condon and Norrbom),
reared from female ﬂowers of G. spinulosa;
sp2, sp28 reared from male ﬂowers of
G. acuminata; sp4 (= B. atomaria (Fabr.)),
sp8, sp12, nsp1, reared from male ﬂowers
of G. spinulosa. With the exception of
Blepharoneura nsp1 (newly discovered in
this 2008 collection), host species identiﬁcation follows the protocol outlined in
Condon et al. (2008). Almost all parasitized puparia (89%, n = 90 ﬂowers) were
reared from ﬂowers picked directly from
the plants, indicating that Tropideucoila
blepharoneurae attacks either larvae or
eggs within ﬂowers. These records suggest
that T. blepharoneurae is a generalist, attacking multiple species of Blepharoneura
in ﬂowers of both sexes of two species
of plant; however, the parasitoid attacks
ﬂies in female ﬂowers of G. acuminata
(; 27%: n = 4/15) and male ﬂowers of
G. spinulosa (11%: n = 66/601) more
frequently than ﬂies in male G. acuminata
ﬂowers (; 3%; n = 19/635) and female G.
spinulosa (; 1%: 1/88). Such differences
in rates of attack may play a role in the
evolution of host-use by Blepharoneura.
Discussion.—Phylogeny: A single
tree of length 1083 was obtained from
the parsimony analysis. A monophyletic
Tropideucoila was recovered with a bootstrap support value of 94% (Fig. 4).
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Fig. 4. Phylogenetic position, based on maximum parsimony, of Tropideucoila blepharoneurae
Bufﬁngton and Condon, new species. Tree searching methods summarized in Materials and Methods, as
well as in Bufﬁngton (2009). In-group branches with less than 50% bootstrap support are collapsed.

Though Tropideucoila blepharoneurae
looks strikingly different from other species of Tropideucoila, the phylogenetic
position of the species (Fig. 4) is ﬁrmly
within Tropideucoila. We have interpreted
this as the result of this species attacking
a relatively large host species with respect
to other Tropideucoila species, resulting
in allometrically linked morphological
distinctions. We lack data to sufﬁciently
understand the evolutionary position of
this species within Tropideucoila, however, given this species distinct morphology and host preference, its possible there
are two major lineages of Tropideucoila:
one associated with Agromyzidae, and the
other associated with Tephritidae.
Future research: A complete species
level revision of Tropideucoila will certainly

help elucidate the morphological plasticity present within species of the genus. Bufﬁngton (2009) set the stage for
such a study by delineating the genus
relative to other zaeucoilines and provided an overview of species and where
holotypes for each species are located.
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