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ABSTRACT

Mathis, Wayne N. Studies of Ephydrinae (Diptera: Ephydridae), VII: Re-
vision of the Genus Setacera Cresson. Smithsonian Contributions to Zoology, number
350, 57 pages, 138 figures, 1982.—The genus Setacera Cresson is revised on a
world basis. Setacera is shown to be a monophyletic lineage within the tribe
Ephydrini, closely related to Ephydra Fallén. Like most ephydrines, the im-
mature stages of Setacera inhabit floating algal mats, primarily in fresh-water
environments. A hypothetical phylogeny for the genus is proposed in which
the species are arranged in five species groups. The cladistic relationships
between these groups are indicated by morphological character evidence.
Three new species are described: S. freidbergi (Israel and Iran), S. james: (coast
of California, Oregon, and Washington), and S. trichoscelts (Ecuador). Four
synonyms are newly proposed, all of Ephydra breviventris Loew: S. fluxa Miyagi,
E. glabra Meijere, E. lacta Hendel, and S. pedalis Cresson. Keys to species
groups and species, illustrations, and distribution maps are provided.
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FiGURE 1.—Selacera freidbergi, habitus.



Studies of Ephydrinae
(Diptera: Ephydridae), VII:
Revision of the Genus
Setacera Cresson

Wayne N. Mathis

Introduction

As a continuing endeavor towards a generic
revision and catalog of the subfamily Ephydrinae,
this study of the genus Setacera Cresson was un-
dertaken. Although my initial intention was to
revise the New World species only, it became
necessary to expand the coverage to a world-wide
basis to understand and characterize the genus
properly. This has delayed publication of the
New World portion and has markedly increased
logistical problems, particularly in dealing with
collections from the Old World, but from the
perspective of my overall goal, the revision is
substantially more valuable.

Setacera is a comparatively new generic name
(Cresson, 1930). Species described previously
were included in the genus Ephydra Fallén, a
practice still preferred by a few authors (Soika,
1956; Dahl, 1959; Nartschuk, 1970). Until now
no comprehensive study of the genus has been
available, and species descriptions were either
published singly or as parts of faunal studies of
limited geographic scope. Only two major faunal
reviews are available. Becker’s (1926) monograph
of the palaearctic Ephydridae included the de-
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scribed species of that region as segregates of the
genus Ephydra, and Sturtevant and Wheeler’s
(1954) synopsis of North American species in-
cluded a review of Setacera.

Prior to the present study, 18 names were
available. Of these, 13 are now considered to be
valid, and five are relegated to junior synonymy.
With description of three new species, the genus
now comprises 16 species, and each major faunal
realm is represented by at least one species. The
New World fauna is richest, with nine species,
and North America alone has eight. Only two
species are known to occur in more than one
major faunal realm: §. micans (Haliday) is holarc-
tic, and S. breviventris (Loew) is found in the
Palaearctic, Afrotropical, Oriental, and Austra-
lian regions. Setacera is primarily a northern tem-
perate genus, with only three species occurring
below the Equator, and two of these, S. breviventris
and S. multicolor (Soika), are found in austral
temperate areas as well.

The life history of the genus is virtually un-
known. References are few and scattered, and the
immature stages of only two species have been
described (Johannsen, 1935; Foote, 1982). (The
immature stages of “E. micans” were discussed by
Beyer (1939), although I suspect that he was
dealing with a species of Ephydra.)



My objective with this revision is to treat all
known species in a comprehensive study, with
focus also on intrageneric relationships. The tribal
and subfamilial framework will be dealt with
elsewhere.

MEetHODs.—The methods and descriptive for-
mat used generally in this study were explained
in parts I-III and V-VI of the Ephydrinae series
(Mathis and Shewell, 1978; Mathis, 1979b, 1980,
1982; Mathis and Wirth, 1981; Mathis and Simp-
son, 1981), part I of the Notiphilinae series
(Mathis, 1979a), and elsewhere (Mathis, 1979c).
The following procedures or characters, however,
need further explanation.

Velvety tomentose band: ~ At the vertex of the head
and immediately adjacent to each compound eye
is an area that is densely tomentose, appearing
velvety. The extent and shape of this area is a
good character, especially for characterizing spe-
cies groups within Setacera.

Facial angle: Angle formed by anterior surface
of face (prefrons) and dorsal surface as viewed
from a lateral aspect.

Male 5th tergal ratio: Tergal length/tergal
width. Both measurements are maximum dis-
tances as viewed from a dorsal aspect.

Female ventral receptacle: Use of characters of
this structure is of recent development (Clausen
and Cook, 1971; Clausen, 1973, 1977; Mathis,
1979a, 1980), and it is appropriate to formalize
the terminology for specific parts. The receptacle
can be generally divided into two major parts,
the operculum and the extending process. The
operculum is the usually simple, hatlike structure
situated at the dorsum. Directions are arbitrarily
selected, operculum dorsad, although they agree
with the illustrated aspect most often published
(see references listed previously). The extending
process, the remainder of the receptacle, exhibits
considerable diversity of structure, hence the ter-
minology for the various parts. Extending ven-
trally from the operculum and ending at the
Juncture with the ventral, curved portion, is usu-
ally a necklike process that I call the cervix. The
ventral portion, usually curved, is designated as
the corpus. The shape of the various parts of the
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extending process, their relative size, etc., are
excellent characters, used extensively in this paper
to characterize higher taxa, species groups, etc.
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Tribe EPHYDRINI Zetterstedt

Epuvprint Zetterstedt, 1837:48 [as the “family” Ephydri-
nae].—Wirth and Stone, 1956:45 [first use formally as a
tribe].

Diacnosis.—Specimens of Ephydrini may be
distinguished from other Ephydridae by the fol-
lowing combination of character states.

Adults: Mesofrons subquadrate, becoming
slightly wider posteriorly, with shiny, metallic
luster; frequently with convergent intrafrontal
bristles inserted near anterior margin of meso-
frons; dorsum of interfoveal carina usually shiny,
concolorous with mesofrons; fronto-orbital bris-
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tles lateroclinate; facial setae along oral margin
usually dense and long; dorsocentral bristles 5
pairs, anterior 1 or 2 pairs presutural, although
sometimes weak; intrapostalar bristle well devel-
oped, at least equal to one-half length of postalar
bristle; supra-alar bristle well developed, sub-
equal to postalar bristle; notopleuron sparsely
setulose; propleuron setulose; prosternum setose,
usually more evident along posterior margin near
forecoxae; mesopleuron with 1 large bristle near
middle along posterior margin, several smaller
bristles or setae may also be present; hind coxal
strap setose; pulvilli rudimentary or lacking; tar-
sal claws shallowly curved and usually elongate.

Third-Instar Larva: Mouthhooks not joined to-
gether basally, each mouthhook spatulate and
dentate marginally; anterior spiracles with 2-8
marginal papillae; posterior spiracles borne dis-
tally on bifid, rectractile respiratory tube, tube
one-third to one-sixth total body length; spira-
cular caps each bearing 4 spiracular openings (or
series of openings), openings slitlike, oval, each
bordered basally by hydrofuge interspiracular
process; segments 5-12 with ventral prolegs bear-
ing crochet-like spines in well-defined rows; dorsal
patterns composed of flattened spines usually pre-
sent; if prolegs and dorsal patterns absent, then
spiracular openings subdivided and spiracular
caps elongate.

Discussion.—Larvae of most Ephydrini are
easily recognized by their elongate respiratory
tube, ventral prolegs, and dorsal spine patterns.
The larvae of Dimecoenia are exceptional but can
be distinguished by the shape of their mouth
parts, the unique structure of the posterior spira-
cles, and their habitat distribution (salt marshes).

The monophyly of this tribe is well established,
being based on the following synapotypies:

1. Setal vestiture of prostemum: in members of this tribe, the
prosternum is setose, especially ventrally and posteriorly
around the coxal cavities and usually more extensively. The
generalized condition in the family is for the prosternum to
be bare of setae.

2. Hind coxal strap: the hind coxa has a strap that extends
around the posterior side. This strap bears four or five setae

in members of Ephydrini. Elsewhere in the family it is bare.
3. Pulvilli: with few exceptions in the family, the pulvilli
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are evident as conspicuous pads beneath the tarsal claws. In
members of Ephydrini, however, the pulvilli are either ru-
dimentary or are lacking entirely.

4. Tarsal claws: the tarsal claws are shallowly curved and
are usually elongate in members of Ephydrini. The gener-
alized condition is for claws to be conspicuously curved and
short.

5. Larval prolegs: with the exception of a secondary loss in
Dimecoenia, larvae of Ephydrini have prominent, ventral
prolegs that bear crochets. These structures are an adapta-
tion to the algal-mat habitat of the immatures of these flies
and assist in grasping the substrate. The secondary loss of
prolegs in larvae of Dimecoenia apparently occurred as the
latter shifted back to a mud-shoreline habitat. Larvae of
Dimecoenia have creeping welts, similar to those of other mud-
inhabiting Ephydridae (Mathis and Simpson, 1981).

6. Habitat of immatures: the generalized habitat for the
subfamily Ephydrinae is probably shoreline mud. This is the
habitat of most species of Scatellini and of the subfamily
Parydrinae; however, members of Ephydrini have adapted
to algal mats on the surface of both lentic and lotic water
systems.

Although Ephydrini is undoubtedly monophy-
letic, its companion tribe Scatellini is not. Ephy-
drini is but one of several monophyletic lineages
arising from the ancestral lineage that now com-
prises the concept of Scatellini (Mathis, 1979c,
1980). The actual sister group of Ephydrini, sensu
stricto, probably gave rise to the Paracoenia-Calo-
coenta group of genera. This latter lineage plus
Ephydrini, as here delimited, is characterized by
the following character states (some have become
modified secondarily):

7. Number of dorsocentral bristles: although other genera of
the subfamily Ephydrinae sometimes have five pairs of
dorsocentral bristles (e.g., Notiocoenia Mathis and Austrocoenia
Wirth), the anterior pair (or pairs) is weakly developed. Only
in members of Ephydrini are there five well-developed pairs
(the anterior pair is presutural; specimens of Cirrula gigantea
have the anterior four pairs of dorsocentral bristles weakly
developed, a condition I interpret to be secondary).

8. Development of intrapostalar bristle: in most species of the
family, the intrapostalar bristle is either lacking or is very
much reduced, less than one-half the length of the postalar
bristle. In members of this lineage, the intrapostalar bristle
is frequently as long.

9. Setal vestiture of propleuron: throughout most of the family
this pleural region is bare of setae (although frequently it is
thinly to densely tomentose). In members of this lineage,
there are numerous setulae that are generally conspicuously
evident.
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A more detailed account of the tribes and
genera of Ephydrinae will be forthcoming in a
generic revision that is now in progress.

Genus Setacera Cresson

Setacera Cresson, 1930: 116 [type-species: Ephydra pacifica Cres-
son, by original designation]; 1935:346-349 |new species
for Nearctic Region].—Loew, 1860:35-37 [review of pa-
laearctic species, as Ephydra (in part)].—Schiner, 1863:261
|[review of Austrian species].—Becker, 1896:217, 219 [re-
view of palaearctic species, as Ephydra (in part)]; 1905:209
[catalog of palaearctic species, as Ephydra (in part)];
1926:75 [review of palaearctic species, as Ephydra
(in part)].—Séguy, 1934:434, 435 |review of French spe-
cies, as Ephydra (in part)].—Wirth and Stone, 1956:472
|review of Californian species].—Sturtevant and Wheeler,
1954:201-204 [review of nearctic species|.—Collin,
1963:147-149 [review of British species].—Wirth,
1965:754, 755 [catalog of nearctic species]; 1968:24 [cata-
log of neotropical species].—Miyagi, 1966:138-140;
1977:83, 84 |review of Japanese species].—Cole, 1969:402
[synopsis of Western North American species].—Nart-
schuk, 1970:387 [review of European species in Russia, as
Ephydra (in part)].—Dahl, 1974:186 [notes on Scandina-
vian species].—Papp, 1975:107-109 [review of Hungarian
species].—Cogan and Wirth, 1977:338 [catalog of oriental
species].—Cogan, 1980:668 [catalog of afrotropical spe-

cies].

Diacnosis.—Cruciate intrafrontal bristles lack-
ing or weakly developed, not conspicuous; fronto-
orbital bristles 2 pairs, lateroclinate; 3rd antennal
segment with prominent bristle inserted laterally,
Just below aristal insertion; arista with subpectin-
ate to pectinate branching rays along dorsum
from between basal one-half to two-thirds of ar-
istal length; fronto-orbits shiny with metallic lus-
ter, concolorous with mesofrons; dorsum of inter-
foveal facial carina nearly flat, sloping very grad-
ually; anterior facial ridge projecting markedly
forward in many species, from which anterior
surface of face extends ventrally at nearly right
angle to oral margin, face receding at obtuse
angle to oral margin in other species; genal bristle
short, usually less than one-half length of arista;
dorsocentral bristles 5 pairs (1 + 4); posthumeral
bristles 1 pair, development variable, but gener-
ally well developed; structures of male terminalia
symmetrical, complicated in most species by ad-
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dition of several secondary processes and prongs,
especially gonite and hypandrium; epandrium
clongate; surstyli well developed, generally fused
basomedially, frequently with ventrally project-
ing lateral arms, see species group and species
descriptions for additional details; female termin-
alia quite variable, see species group and species
descriptions; female ventral receptacle with op-
erculum as high as wide, broadly rounded dor-
sally, wider than high, somewhat angulate, sub-
trapezoidal, or almost entirely lacking.

Descriprion.—Moderately small to large shore
flies, length 2.46 to 5.67 mm; generally dark
colored but with considerable grayish tomentose
vestiture, subshiny to shiny dorsally, becoming
more subdued, usually grayish or slightly oliva-
ceous laterally and ventrally.

Head: Wider than high from cephalic view;
slightly longer than high in profile. Frons subrec-
tangular to trapezoidal, wider than long; meso-
frons subrectangular, slightly wider than long,
shiny with metallic luster, setose, especially ante-
riorly, sculpturing inconspicuous posteriorly, be-
coming granulose anteriorly; ocellar triangle
equilateral or isosceles, very slightly raised in
relief from mesofrons, finely tomentose, dull, fre-
quently concolorous with dull portion of para-
frons; parafrons dull, finely tomentose, generally
dark colored except for shiny fronto-orbits, which
are concolorous with mesofrons. Ocellar bristles
1 pair, large, proclinate, divergent, inserted be-
hind level of median ocellus; postocellar bristles
small, 1-2 pairs, inserted directly behind ocellar
bristles; fronto-orbital bristles 2 pairs, large, with
1-2 smaller pairs of setae inserted alternately with
larger bristles; vertical bristles 2 pairs, large, inner
bristle inserted anteromediad of alignment of
outer bristle and fronto-orbital bristles; spacing
between each fronto-orbital and between inner
vertical bristle about equidistant; postocular setae
approximately subequal to each other, all small.
Antenna mostly black, unicolorous, dull, tomen-
tose to micropubescent; 3rd antennal segment as
long as or longer than combined length of first 2
segments; rounded apically, bearing a prominent
bristle laterally, inserted just below arista; arista
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thickened basally, gradually tapered to apex, with
several subpectinate to pectinate dorsal branches
along basal one-half to two-thirds. Face broadly
arched, protruding, interfoveal facial carina
prominent, dorsum of interfoveal carina subshiny
to shiny, sparsely tomentose, nearly concolorous
with mesofrons, surface nearly flat but inclined
anteroventrally; antennal foveae well impressed,
shiny, like mesofrons, or dull, tomentose; face
below transverse facial ridge extended ventrad
perpendicular to oral margin or receding at ob-
tuse angle; facial setae along margin more prom-
inent, especially along dorsal slope; vestiture of
face densely tomentose, grayish to almost silvery
white, coloration along ridge frequently brownish
to golden brown; oral margin slightly emarginate
at middle from cephalic view. Eye usually slightly
wider than high, suboval, oriented at slight to
obvious oblique angle to oral margin; gena wide,
eye-to-cheek ratio at least 1 : 0.34; genal bristles
usually prominent, 1 pair; remaining postocular
area uniformly setose. Oral opening large, gap-
ing; mouth parts large, well sclerotized, premen-
tum bowl-shaped, narrow, dull, finely tomentose,
concolorous with posterior portion of gena,
sparsely setose; maxillary palp 2-3 times longer
than wide, setose.

Thorax: Dark colored, dorsum subshiny or
shiny, becoming darker and shinier posteriorly;
pleural areas dull, tomentose, becoming progres-
sively lighter toward venter. Chaetotaxy as fol-
lows: no prominent acrostichal bristles, small se-
tae, when present, arranged in 2 rows; dorsocen-
tral bristles 5 pairs (1 + 4), large, posteromost
pair displaced laterally from alignment of others;
posthumeral bristles generally well developed, 1
pair, sometimes reduced or lacking; presutural
bristles 1 pair; supra-alar bristles 1 pair; postalar
bristles 1 pair; intrapostalar bristle 1 pair, at least
one-half length of postalar bristle; scutellar bris-
tles 2 pairs, lateral, apical pair much longer;
humeral bristles usually 1-2 pairs, usually more
weakly developed; notopleural bristles 2 pairs;
mesopleural bristles 1 pair plus 2-3 pairs of me-
dium-sized setae around larger mesopleural bris-
tle and several uniform, scattered, smaller setae;






