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ABSTRACT

Freidberg, Amnon, Lloyd Knutson, and Jay Abercrombie. A Revision of Sepedonea, a
Neotropical Genus of Snail-killing Flies (Diptera: Sciomyzidae). Smithsonian Contributions to
Zoology, number 506, 48 pages, 143 figures, 1991.—The Neotropical genus Sepedonea
(Diptera: Sciomyzidae) is revised. Four of the 12 species (S. incipiens, S. neffi, S. trichotypa, and
S. veredae) are described as new. Sepedonea vau Mello and Bredt is placed as a nomen nudum
under S. guianica. A key to the adults is included, and the male and female terminalia of all
species are described and illustrated. The eggs, first-, second-, and third-instar larvae, and
puparia of S. guianica, S. incipiens, S. lagoa, S. lindneri, S. telson, and S. trichotypa are
described and figured for the first time. These species, plus 5. guatemalana and S. isthmi, are
included in keys to the mature third-instar larvae and puparia. The taxonomy, biology, and
geographic distribution of the genus is summarized. The taxonomic placement of the Sepedon
group is discussed. The geographical distributions of 11 species are mapped.

The larvae of all reared species of Sepedonea are predators of non-operculate snails in various
freshwater situations.
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FIGURE 1.—Sepedonea lindturi, adult male, habitus.
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Introduction

Among families of higher Diptera, the Sciomyzidae are
fairly well established as a phylogenetically unified (Griffiths,
1972) and behaviorally diverse family (Berg and Knutson,
1978; Ferrar, 1987) that has more or less uniquely exploited a
food resource—mollusks. Mollusks are not rigorously ex-
ploited by practically any other dipterans, or indeed, by any
other moderately large group of insects. To understand the
predatory or parasitoid behavior of Sciomyzidae on mollusks,
it is essential to have a good knowledge of the systematics of
the taxa involved. This information enables accurate identifica-
tion of the species and an understanding of their phylogenetic
relationships.

What little is known on the phylogeny of Sciomyzidae was
summarized by Griffiths (1972) and Berg and Knutson (1978).
In the latter paper, the authors also reviewed the biology and
systematics of the family, which now includes about 550
species in 61 genera. Data on the natural history and immature
stages are known for about a third of the world's species.
Although most sciomyzid larvae are primarily predators or
parasitoids of aquatic or terrestrial snails, a few species feed on
snail egg-masses, slugs, or finger-nail clams. Some Scio-
myzidae are potential agents for the biological control of snails
that carry diseases (e.g. fascioliasis and schistosomiasis) (Berg
and Knutson, 1978).

Amnon Freidberg, Department of Zoology, The George S. Wise
Faculty of Life Sciences, Tel-Aviv University, Tel Aviv 69978, Israel.
Lloyd Knutson, Biological Control of Weeds Laboratory—Europe,
American Embassy—AGRIC, APO New York 09794. Jay Abercrom-
bie, 10th Medical Laboratory, Department of the Army, APO New
York 09180.

With about 125 known species (at least 20 are undescribed),
Sepedon Latreille, 1804, and related genera comprise nearly 25
percent of the family's species. The strictly neotropical genera
of this group, Sepedonea Steyskal, 1973, and Thecomyia Perty,
1833, have never been revised. Our purpose in this paper is to
revise the species of Sepedonea.

HISTORICAL REVIEW.—Steyskal (1973) proposed the mod-
ern classification of Sepedon and related genera (the Sepedon
group). He included the following genera in this group:
Sepedon Latreille, Sepedonella Verbeke 1950, Sepedoninus
Verbeke 1950, Thecomyia Perty, and his new genera Sepe-
donea and Sepedomerus. He further suggested that Sepedomyia
Verbeke, 1950, is a subgenus of Sepedon, together with the
previously established subgenera Mesosepedon Verbeke, 1950,
and Parasepedon Verbeke, 1950. In establishing the Sepedon
group, Steyskal did not believe that (p. 143) "this group is
sufficiently distinct from more typical Tetanocerini, especially
from such genera as Hedria and Dichetophora, to be given the
rank of tribe or even subtribe." Earlier authors had classified
these genera as a tribe, subfamily, or even family (e.g., Berg
and Knutson, 1978). The diagnostic characters shared by all
members of the Sepedon group as defined by Steyskal (1973)
are as follows:

1. Lunule well exposed
2. Face more or less extended ventrally
3. Ocellar setae weak or absent
4. One pair of scutellar setae (absent in the oriental

Sepedon lobifera Hendel)
5. Subalar (vallar) setae present

In his study of the Western Hemisphere species of Sepedon,
Steyskal (1951:272) noted that "the S. lindneri group [=
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Sepedonea] of Central and South America is unique in having
the posterior forceps fused mesally to form a 'posterior
process,' but in view of the diversity of form of the male
terminalia within that group and the conformity otherwise with
other forms, I have not thought it wise to distinguish the group
nomenclatorially." Later, however, he reversed his opinion and
described Sepedonea (Steyskal, 1973) and designated Sepedon
lindneri Hendel as the type species of the genus. Eight species
were recognized in the genus in the catalog of Neotropical
Sciomyzidae (Knutson et al., 1976). These, plus four new
species described herein, are now included in the genus.

METHODS AND MATERIALS.—During the course of this

study slightly over 1000 adult specimens from most major
North and South American collections were examined, includ-
ing the primary types of all but one previously described
species. Label data for all correctly identified specimens we
examined were recorded, organized according to locality
(country, state or province), and are presented under the
appropriate species.

The descriptive terminology essentially follows that pub-
lished in the recent Manual of Nearctic Diptera (MeAlpine,
1981 (adults); Knutson, 1987 (adults and immature stages)).

Because of the paucity of characters available for descrip-
tions of adults, and because the key to adults contains most of
the distinguishing characters, separate diagnoses are not given
for each species.
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Most specimens of Sepedonea available for this study were
collected by CO. Berg and his students and coworkers while
conducting life-cycle studies in Central and South America.
Most of these specimens are in the Department of Entomology,
Cornell University. We feel that when systematists conduct a
taxonomic study, they should, if at all possible, place
specimens, especially paratypes of new species, in various
collections in pertinent geographical areas, to serve as reference
material. Hence, we appreciate the cooperation of Cornell
University for allowing us to place paratypes and other
specimens from the Cornell material in several collections.
Whenever possible specimens were placed in the following
collections in addition to those listed above: Universidade
Federal do Parana', Curitiba, Brazil; Universidad Nacional de
Colombia, Medellin, Colombia; Universidad de Panama,
Panama; Fundaci6n M. Lillo, Tucuman, Argentina.

Family SCIOMYZIDAE

Sciomyzidae are small to moderately large acalyptrate
Diptera, often rather slender, ranging from 1.8 to about 12 mm
in length. The antenna is usually porrect, and the pedicel is
usually elongate. Two orbital setae are usually present, but
sometimes only one. The wings are usually longer than the
abdomen and are hyaline, slightly spotted, or heavily patterned.
The costa (C) is unbroken and the subcosta (Sc) is complete and
free from Rl distally. The abdomen is moderately long and
cylindrical. The general color varies from yellowish to shiny
black, but often is grayish or brownish.

Sciomyzidae are best recognized by the above characters and
by the close association of most species with aquatic or
otherwise damp and shaded habitats. Adults often rest on
emergent vegetation.

Genus Sepedonea Steyskal, 1973

Sepedonea Steyskal, 1973:145 [type species: Sepedon lindneri Hendel, by
original designation].—Steyskal and Knutson, 1975:276 [generic key].—
Knutson et al., 1976:10 [catalog].—Knutson and Bredt, 1976:113
[review].—Knutson and Valley, 1978:198 [review].

DESCRIPTION.—The following is a brief characterization of
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FIGURES 2-6.—Sepedonea spp., various parts: 2, S. lagoa, head in profile; 3-5, left posterior spiracle: 3, S.
trichotypa; 4, 5. lindneri; 5, S. guatemalana; 6, S. is thru, wing.

the various life stages of Sepedonea (first- and second-instar
larvae are not included):

Adult: Elongate, generally brown, Sepedon-]ike flies (Fig-
ure 1).

Head (Figure 2): One (posterior) pair of orbital setae,
occasionally anterior orbital setae weakly developed; postocel-
lar setae well developed; frons largely dull yellow with slender,
shiny, frontal vitta; lacking round black spots on orbit a short

distance ventral to antenna; face with dark brown spot on each
ventral corner, orbit, face, and gena spotted by silvery
microtomentum; antenna with pedicel 3.5-5 times as long as
wide, with setulae as long as diameter of pedicel; first
flagellomere with distinct, elongate, sensory pit near base;
ventral part of head not forming a tube into which the proboscis
may be withdrawn; palpus well developed.

Thorax: Scutum with brownish gray microtomentum;
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FIGURES 7-13.—Sepedonea spp., legs: 7-9, right midfemur, posterior view: 7, S. guianica; 8, S. telson; 9, 5.
isthmi; 10, S. telson, right hindleg, anterior view; 11-13, right hindcoxa, posterior view: 11, S. lindneri; 12, S.
trichotypa; 13, S. canabravana.

pleura and coxae with silvery microtomentum, dense on pleura;
pleura with numerous setulae; posterior spiracle (Figures 3-5)
with a varying number of setulae of various lengths; postcoxal
bridge divided by membranous area; forefemur with at least 1
outstanding dorsal seta; midfemur with large anterior seta near
midlength, usually with a posteroventral row of spines (Figures
7-9) extended to varying degrees from apex toward base;
hindfemur (Figure 10) often with dorsal and/or lateral,

preapical dark marks (these marks are somewhat variable
intraspecifically and the least reliable of the characters used for
identification); hindcoxa posteriorly (Figures 11-13) with a
varying number of setulae of varying length; wing (Figure 6)
without spots, except sometimes with slight infuscations about
crossveins; crossvein dm-cu straight, at right angle with
penultimate section of vein CuAl.

Abdomen (Figures 14-19): with light gray microtomen-
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CERC

FIGURES 14-16.—Sepedonea isthmi, male abdomen: 14, lateral view; 15, ventral view; 16, dorsal view, (a =
anterior plate of sternum 5 (left-hand half); a.SS = anterior surstylus; CERC = cercus; D = distiphallus; EPAN =
epandrium; p = posterior plate of sternum 5 (left-hand half); p.SS = posterior surstyli; S 1-5 = sternum 1 through
5; T 1-5 = tergum 1 through 5.)
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turn; male posterior surstyli fused to form a median structure
(Figures 14-15); female sterna 6-8 fused to form a
synsternum (Figures 17-18).

Egg: Eggs of Sepedonea are remarkably uniform from
species to species (Figures 94,96), and are very similar to those
described for Sepedon sphegea (Fabricius), S. spinipes (Sco-
poli), and Sepedomerus macropus (Walker). Some eggs of S.
telson differ from other species in having a dorsal depression
anteriorly in the central area between the dorsal longitudinal
ridges. It is not present in all individuals, however, so it is
unreliable as a distinguishing character. Neff and Berg (1966)
found the same structure in eggs of Sepedomerus macropus but
not in others.

The known eggs of eight species of Sepedonea treated here
can be divided roughly into 2 groups on the basis of size, a
somewhat arbitrary division that is nonetheless reliable in most
instances. One group, that includes S. incipiens, S. lindneri, and
5. trichotypa, has eggs which range from 0.90 to 1.12 mm long.
Sepedonea incipiens is the only species in this group with eggs
as large as 1.12 mm; only one specimen of 10 examined
reached this length. Other species in the first group (S. lindneri
and S. trichotypa) have eggs with lengths of 0.90-1.06 mm.
The second group, which includes S. guatemalana, S. guianica,
S. isthmi, S. lagoa, and S. telson, has eggs ranging from 1.12 to
1.40 mm in length. Sepedonea lagoa is the only species in the
second group with eggs as small as 1.12 mm; of 17 individuals
examined, 5 were 1.12 mm long and the remainder were
considerably longer. Other species in the second group have
eggs with lengths of 1.16-1.24 mm (S. guianica and S. telson),
1.26-1.40 mm (S. guatemalana; Neff and Berg, 1966) and
1.28-1.38 mm (5. isthmi; Knutson and Valley, 1978). The
micropyle is subterminal in all eight species.

Larva: The third-instar larva of 5. guianica, S. incipiens, S.
isthmi, S. lagoa, S. lindneri, S. telson, and S. trichotypa has
smooth posterior stigmatic tubes that are distinctly scalloped
basally (Figure 131). Neff and Berg (1966) reported that in S.
guatemalana (as well as in species of Sepedomerus and
Sepedon), surfaces of the stigmatic tubes are tuberculate or
papillose; hence, the tubes may appear scalloped basally
because of these projections.

All third-instar larvae of Sepedonea except S. lagoa have a
prominent middorsal stripe and dorsolateral V-shaped marks
anteriorly. Larvae of Sepedomerus and Sepedon do not have
dorsolateral markings.

Dorsolateral patch of setulae occur on segments 5-11,
except in S. guatemalana, S. guianica, and S. isthmi, which lack
them on segment 11. All species of Sepedomerus and some of
Sepedon have dorsolateral patches of setulae on segments
5-10.

Larvae of Sepedonea, Sepedomerus, and Sepedon all possess
5 pairs of lobes on the posterior spiracular disc (Figures
127-130,135).

The most reliable character to separate larvae of Sepedonea
from Sepedomerus and Sepedon is the dorsal most accessory
tooth of the cephalopharyngeal skeleton. In all 3 genera, the
accessory teeth are directed mesally (Neff and Berg, 1966;

Knutson and Valley, 1978) (Figures 107, 109-110). However,
in Sepedonea the dorsal tooth is larger and darkly sclerotized;
the remaining teeth are smaller and only lightly sclerotized. In
Sepedomerus and Sepedon the accessory teeth are subequal in
size and evenly sclerotized, usually lightly.

Puparium: As pointed out by Neff and Berg (1966) for
Sepedon, most external features of puparia are more useful for
species recognition than for distinguishing the genus from
other Tetanocerini. The same is true of Sepedonea. No
characters of the puparia themselves are as dependably
diagnostic for the genus Sepedonea as the dorsalmost accessory
tooth of the third-instar larva, as discussed above. This may be
examined by removing the third-instar larval cephalopharyn-
geal skeleton from the inner surface of the ventral cephalic cap.

All puparia of Sepedonea except 5. lagoa have more or less
prominent dorsolateral V-shaped marks anteriorly (Figures 95,
97-100). The puparium of S. lagoa lacks dorsolateral V-shaped
marks; it also is considerably different in shape and has
prominent ventral lobes on the posterior spiracular disc (Figure
101).

NATURAL HISTORY.—Behaviorally, the reared species of
Sepedonea, like almost all species of the Sepedon group, are
typical predators of non-operculate snails in various freshwater
situations (Figures 20-21). There is biological information
available on all species except S. neffi and S. veredae.
References to the biology and descriptions of immature stages
of the reared species are included in the synonymy of the
species. The immature stages described in the present paper
were all previously described by Abercrombie (1970) in his
Ph.D. dissertation. Mello and Bredt (1978) presented informa-
tion on the monthly variation in abundance of four species of
Sepedonea (5. barbosai, S. canabravana, S. telson, and "5.
vau" (= S. guianica (Steyskal)) and Sepedomerus bipuncticeps
(Malloch) in Brazil.

DISCUSSION.—The monophyly of Sepedonea is established
by the following synapomorphies: (1) face with dark brown
spot on each ventral corner; (2) forefemur with at least one
outstanding dorsal seta; (3) male with posterior surstyli fused to
form a median structure; and (4) female sterna six through eight
are fused to form a synsternum.

Sepedonea is strictly neotropical and appears to be most
closely related to Sepedon, the species of which are found in all
major zoogeographical regions. Sepedon is primarily distin-
guished from Sepedonea as follows: the face lacks spots in the
ventral corner; the forefemur lacks an outstanding dorsal setae;
the male surstyli are well separated; and the female stema six
through eight are separate (in Sepedonea they form a
synsternum). No species of Sepedonea has an hydrostatic
sperm pump as found in some Afrotropical and Oriental species
of Sepedon.

The species of Sepedonea are very similar externally, and
identifications are most reliably based on the terminalia,
especially those of the males. Various external characters and
the female terminalia are useful in the identification of certain
species, and both external and terminalia characters are used in
the key to species.
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FIGURES 17-19.—Sepedonea veredae, female abdomen: 17, lateral view; 18, ventral view; 19, dorsal view.
(CERC = cercus; EP = epiproct; HY = hypoproct; S 2-5 = sternum 2 through 5; SYNST = synstemum; T 1-8
= tergum 1 through 8.)


