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ABSTRACT

Mathis, Wayne N. Studies of Psilopinae (Diptera: Ephydridae), I: A Revision
of the Shore Fly Genus Placopsidella Kertesz. Smithsonian Contributions to
Zoology, number 430, 30 pages, 34 figures, 1986.—In recent catalog treat-
ments of Placopsidella, the genus has been suggested to comprise two de-
scribed species, with the type-species, P. cynocephala, being widespread. Other
species were described, but these have been treated as junior synonyms. This
study reveals that there are eight known species in the genus and that all of
the so-called junior synonyms are valid species. Placopsidella opaca Miyagi,
however, is here reported to be a synonym of P. grandis (Cresson). Gymnopa
marquesana Malloch is also transferred to Placopsidella, and P. insulana and
P. phaeonota are newly described. These species are segregated into two
species groups, the cynocephala group, with six species, and the liparoides
group, with two species; the relationships of the groups’ component species
are analyzed and discussed. Likewise the generic relationships are discussed,
and a key to the tribes of Psilopinae is provided. For each species, revisionary
treatment is eresented, including illustrations of male terminalia and other
a;f)propriate characters and distribution maps. The phylogenetic relationships
of the species are graphically presented in a cladogram.

OFFICIAL PUBLICATION DATE is handstamped in a limited number of initial copies and is
recorded in the Insutu_uon's annual report, Smithsonian Year. SERIES COVER DESIGN: The coral
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FIGURE 1.—Habitus views of Placopsidella grandis.



Studies of Psilopinae
(Diptera: Ephydridae), I:
A Revision of the Shore Fly
Genus Placopsidella Kertész

Wayne N. Mathis

Introduction

Most scientific research has at least some ele-
ments that are serendipitous or opportunistic.
During my career in biological systematics, the
most productive or stimulating of these has re-
sulted from field work. Collection of specimens
and observations associated with them quite nat-
urally provoke one’s curiosity and stimulate fur-
ther investigation. In the study and production
of this revision of the genus Placopsidella Kertész,
field work was an especially significant factor.

My initial interest in Placopsidella was
prompted in 1980 when I unexpectedly discov-
ered specimens of this genus along the coasts of
Sri Lanka and India. These were my first obser-
vations of living examples of the genus, and a
long series was collected. Upon further investi-
gation, it was soon evident that one widespread
Oriental species, P. cynocephala Kertész, was
either quite variable or more than one species
was involved in the taxon, as then characterized.
In either case, additional study would be re-
quired for better resolution of the limits of P.
cynocephala.

Wayne N. Mathis, Department of Entomology, National Museum
of Natural History, Smithsonian Institution, Washington, D.C.,
20560.

More recently, as part of ongoing studies of
the acalyptrate Diptera of Israel, Dr. Amnon
Freidberg and colleagues sent specimens of Pla-
copsidella they had collected along the eastern
shores of the Mediterranean. The occurrence of
Placopsidella in Israel was altogether unexpected
and represents a major extension of the known
distribution of the genus. Previously, the closest
known localities to Israel were the Seychelles and
Madagascar.

Preliminary work further revealed that there
were indeed more species than previously
thought (Cogan and Wirth, 1977; Cogan, 1980),
especially as evidence from structures of the male
terminalia was considered. The challenge, then,
of finding distinguishing characters apart from
those of the male terminalia and determining
which species have valid names, as several are
available (see references just cited), has resulted
in the present study.

Placopsidella is an obscure genus of shore flies
that occurs almost exclusively along the maritime
coasts within the Pacific and Indian Ocean basins,
particularly in tropical and subtropical zones.
Although mostly restricted to warmer zones,
some species, such as those of the liparoides
group, are found as far north as Japan and Israel,
where the climate is more temperate. Specimens
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of Placopsidella are not common in museums,
and in the field they are generally overlooked
unless specifically sought. When the proper hab-
itat is sampled, however, members of the genus
are frequently abundant. For this study, I ex-
amined 864 specimens, assembled through col-
lecting or borrowing from institutions (see “Ac-
knowledgments,” page 3).

The genus has few known species, and all were
discovered relatively recently. The descriptive
history of the genus, as a consequence, is fairly
brief and straightforward. Placopsidella, with P.
cynocephala as the type species, was discovered
and described early in this century by the Hun-
garian dipterist Kertész (1901), who studied
specimens collected in New Guinea. Eleven years
later, the genus was independently redescribed
twice (Enderlein, 1912; Lamb, 1912) but under
different names and apparently without knowl-
edge of any other work on the taxon. The syn-
onymy of these names was soon discovered and
reported (Kertész, 1912; Cresson, 1925), and in
the latter paper Cresson also described Gymnopa
grandis, a species that was later transferred to
Placopsidella. For several decades thereafter the
genus received meager attention until recent cat-
alogs of Diptera from the Orient (Cogan and
Wirth, 1977) and the afrotropics (Cogan, 1980)
were published. In the first-mentioned catalog,
Gymnopa grandis Cresson (1925) was correctly
tranferred to Placopsidella.

Coinciding with publication of these catalogs,
Miyagi (1977) described’ P. opaca from Japan,
and Tenorio (1980) described the adults and
immatures of P. marquesana (Malloch) [as P. ¢y-
nocephala, a misidentification] from the Hawaiian
Islands. Both publications resulted from regional
faunistic studies. In between the early studies
and those of the last decade, Malloch (1933)
described Mosillus marquesana from the Marque-
sas Islands and noted that, although this species
was different from those typical of the genus
Meosillus Latreille, he preferred placement of his
species in that genus. Malloch justified this com-
bination on what he perceived to be confused
generic concepts among genera related to Mos-
tllus. As Mosillus was the largest and best known
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of these genera, he placed his species there. Mal-
loch’s species is herein transferred to Placopsi-
della. In this paper the generic limits of Placop-
sidella are redefined, and placement of the genus
is analyzed within the context of related taxa in
the subfamily Psilopinae, which is first recharac-
terized.

MEeTHODS.—The general methodology used in
this study was explained previously by Mathis
(1982, 1983, 1985). The descriptive terminol-
ogy, with the exceptions to be noted, follows that
published in the recent Manual of Nearctic Diptera
(McAlpine, 1981). I have followed Sabrosky
(1983) in using “microtomentum” rather than
pruinescence or pollinosity for the dustlike ves-
titure over much of the cuticular surface. The
dustlike appearance, however, is the result of
cuticular microtrichia at various densities, not a
waxy substance, as on a plum (pruinescence), or
dust (pollinosity).

To better assure effective communication
about structures of the male terminalia, I have
adopted the terminology of other workers in
Ephydridae (Cogan, 1968; Steyskal, 1970;
Wirth, 1971; Andersson, 1971; Clausen, 1977;
Miyagi, 1977). Usage of these terms, however,
should not be taken as an endorsement of them
from a more theoretical or morphological view
over alternatives that have been proposed (Grif-
fiths, 1972; McAlpine, 1981). Rather, I am de-
ferring to tradition until the morphological issues
are better resolved (see Figures 2 and 3 for
terminology of parts).

One scutellar and two venational ratios are
used commonly in the descriptions and are de-
fined here for the convenience of the user (all
ratios are averages of three specimens).

1. Costal vein ratio: the straight line distance
between the apices of Ross and Ryis/distance
between the apices of Ry and Rg.s.

2. M vein ratio: the straight hne distance along
M basad of crossvein dm-cu/distance apicad of
crossvein dm-cu.

3. The scutellar ratio is the scutellar length/
scutellar width as measured between the two
basal scutellar creases.
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Descriptions are composite, not based solely
on the holotypes. For the most part, information
given in the generic or species group descriptions
is not repeated in the species descriptions.

The phylogenetic analysis was greatly facili-
tated through the use of PHYSYS, a computer-
assisted system developed by James S. Farris and
Mary F. Mickevich. The methods used in the
phylogenetic analysis were explained by Farris
(1970, 1982, 1983) and Maddison et al. (1984).
Of the many numerical options available in PHY-
SYS, I chose only those directly related to the
generation of a cladogram (Wagner ground-plan
analysis and tree plot) and a diagnosis of the
cladogram and character evidence (A = apomor-
phies for each group, O = location on the tree
of each origin of each character state, H = states
of characters for each stem, and C = consistency
index for each character).

ACKNOWLEDGMENTS.—Numerous  persons
and institutions have cooperated to make this
study possible. I express my appreciation for
their consideration, especially to the curators and
their respective institutions, for loaning speci-
mens (an asterisk denotes institutions from which
type specimens were borrowed).

AMS Australian Museum, Sydney, Australia (Dr.
David K. McAlpine)

ANSP*  Academy of Natural Sciences of Philadelphia,
Pennsylvania (Dr. S.S. Roback)

BBM* Bernice P. Bishop Museum, Honolulu, Hawaii
(Mr. Neal L. Evenhuis)

BMNH*  British Museum (Natural History), London, Eng-
land (Mr. Brian H. Cogan)

HNHM#* Hungarian Natural History Museum, Budapest,
Hungary (Dr. L. Papp)

ITZA* Instituut voor Taxonomische Zodlogie, Zoolo-
gisch Museum, Universiteit van Amsterdam,
Amsterdam, Netherlands (Dr. Th. H. van Leeu-
wen)

NMW Naturhistorisches Museum, Wien, Austria (Dr.
Ruth Contreras-Lichtenberg)

PAN* Polska Akademia Nauk, Instytut Zoologiczny,
Warsaw, Poland (Dr. J. T. Nowakowski)

UHH University of Hawaii, Honolulu, Hawaii (Dr. D.
Elmo Hardy)

UR* University of the Ryukyus, Nakagami, Okinawa,

Japan (Dr. 1. Miyagi)
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USNM former United States National Museum collec-

tions, now in the National Museum of Natural
History, Smithsonian Institution, Washington,
D.C.

Hollis B. Williams prepared the distribution
maps and organized the locality data. Mary F.
Mickevich generously and patiently assisted with
the phylogenetic analysis, especially the use of
PHYSYS, which was made available as a member
of the Maryland Center of Systematic Entomol-
ogy (MCSE), University of Maryland. MCSE is
coordinated by Charles W. Mitter, whose coop-
eration is appreciated. For reviewing a draft of
this paper, I thank Curtis W. Sabrosky and Nor-
man E. Woodley. The illustrations were carefully
prepared by George L. Venable and Young T.
Sohn. For permission to reproduce the illustra-
tions of the immature stages of P. marquesana
(Figures 8-12, reprinted from Tenorio,
1980:315, fig. 125a—¢), I thank The University
Press of Hawaii (Mrs. Iris M. Wiley) and Drs.
J-A. Tenorio and D. Elmo Hardy. I also thank S.
Dillon Ripley, former Secretary, Smithsonian In-
stitution, for a Fluid Research Grant to conduct
field work in India, Sri Lanka, and Israel.

Subfamily PsiLOPINAE Cresson

PSILOPINAE Cresson, 1925:241.

DIAGNOSIS.—Minute to moderately small
shore flies, length less than 1 mm to about 4 mm.

Head: Fronto-orbital bristles proclinate and
reclinate, rarely one of them lateroclinate or
mesoclinate; arista usually with several dorsally
branching rays, occasionally with ventral rays
also; midface bare, not setulose, lateral facial
series of setae aligned vertically, usually parallel,
if face is short, the series slightly convergent
dorsally.

Thorax: Presutural bristles lacking; post-
sutural bristles as follows: usually 1 larger pair of
prescutellar acrostichal bristles; 1 intra-alar bris-
tle, sometimes inserted anterior of anterior wing
margin; frequently 1 supra-alar bristle; 1 postalar
bristle.
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Key to the Tribes of Psilopinae

1. Arista pectinate, branches sometimes pale and difficult to discern. . ... 2
Arista bare to macropubescent, or arista rudimentary; if pectinate, hairs
shorter than 4 width of first flagellomere .. ................... 8

2. Posterior margin of postgena meeting occiput at an acute angle; postgena
with fine pale setulae. Mostly or entirely shining black species with
setation muchreduced . .. .................. GYMNOPINI, in part

Posterior margin of postgena meeting occiput at obtuse and broadly
rounded angle; postgena usually with coarse black setulae. Shining to
dull species with setation usually well developed ................ 3

3. Anterior and posterior notopleural bristles equidistant from notopleural

SULUTE. « o oot vieee e cnonossessnnnsssssssssasoosssasnsass 4
Posterior notopleural bristle much farther from notopleural suture than
anteriorbristle . . ........ .. .. ... ... .. ..., ATISSINI, in part

4. Vein Ry, close to costal vein beyond end of vein R;; crossvein dm-cu with
sharp anglenearmiddle. . . ................ DiscoMYZINI, in part

Vein Ry, well separated from costal vein; crossvein dm-cu not angulate

5. Face strongly and coarsely sculptured on at least lower '2; facial bristles
short, the longest at most % as long as its distance from opposite

bristle........ T D1scoMYZzINI, in part
Face usually smooth, if finely striate the longest facial bristle at least as
long as its distance from opposite bristle ... ................ ... 6

6. Notopleuron with short setulae around anterior bristle; anterior noto-
pleural bristle almost 2 times as far from postpronotal bristle as from
posterior notopleural bristle. Parafacial setulose or bare ...........
...................................... DISCOCERINT, in part

Notopleuron without short setulae; anterior notopleural bristle at most
1'/5 times as far from postpronotal bristle as from posterior notopleural
bristle. Parafacial bare

7. Ocellar bristles inserted behind anterior ocellus, sometimes only slightly
so; pseudopostocellar bristles lateroclinate, strongly divergent, some-
times very weak and indistinct .. .................... PsILOPINI

Ocellar bristles inserted at or slightly in front of level of anterior ocellus;
pseudopostocellar bristles proclinate, parallel or slightly divergent, mod-

erately strong and distinct ................. DISCOCERINI, in part
8. Eye pyriform, strongly narrowed below. Body gray, heavily micro-
COMENIOSE v v svmewicmmmmuns #3 @ Eas e85 mss 0 ATISSINI, in part

Eye round to oval. Body dark colored, frequently black, extensively
shining to subshining except for Placopsidella, which is densely micro-
tomentose, usually dull but dark colored .. . .. .. GYMNOPIN], in part

Tribe GYMNoOPINI Cresson shining black species (Placopsidella is an excep-
tion, being mostly covered with a vestiture of
dull, mostly gray-colored microtomentum).
Di1aGNOsis.—Small to medium-sized shore Head: Face generally pitted or rugose, with
flies, length 1.50-4.00 mm; mostly polished, facial setae inserted in such indentations; eye

GyMNOPINI Cresson, 1942:103.
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round or obovate, not pyriform; gena, especially
middle portion, mostly bare, its posterior margin
sharp, acutely angulate, and usually reflexed,
marginate.

DiscussioN.—This tribe is closely related to
Atissini, and there is extensive character state
overlap between the two tribes, such as between
the genera Placopsidella (Gymnopini) and He-
camede Haliday (Atissini). The similarity between
these two genera, however, is mostly due to
convergence, as the two are not closely related
(Placopsidella is more similar and more closely
related to genera of Gymnopini, such as Mosillus
or Chlorichaeta, than to those of Atissini). Species
of both genera occur in maritime habitats, and
their superficial similarity may be due to adaptive
convergence.

Genus Placopsidella Kerteész

Placopsidella Kertész, 1901:424 [type species: Placopsidella
cynocephala Kertész, by monotypy].—Cresson, 1945:54
[review of Indoaustralian species].

Oscinomima Enderlein, 1912:163 [type species: Oscinomima
signatella Enderlein, by original designation and mono-
typy].—Cresson, 1925:230 [synonymy].

Enchastes Lamb, 1912:319 [type species: Enchastes scotti
Lamb, by original designation].—Cresson, 1925:230 [syn-
onymy, as Encastes (sic)]; 1948:23 [correction in spelling
of “Encastes” to Enchastes).

DiAGNoOsIs.—Small to medium-sized shore
flies, length 1.70-3.85 mm, mostly appearing
dull, microtomentose, gray to dark brown.

Head: Setation poorly developed, with
fronto-orbital setae greatly reduced; ocellar setae
inserted in front of anterior ocellus and widely
separated, in liparoides group these setae closer
to anterior margin of frons than to ocelli; outer
vertical bristle lacking. Arista bare. Gena gener-
ally bare; posterior margin sharply angulate but
not marginate.

Thorax: Notopleuron with 1 bristle, inserted
near posteroventral angle; scutellar setae not
arising from tubercles; 1 intra-alar bristle; 4-6
large setae between postalar bristle and base of
scutellum; coloration of halter variable. Tarsi
with basal 3 tarsomeres yellowish, apical 2 dark,
mostly blackish brown. Wing vein R, long, with
costal section II at least twice length of section
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I1I; vein CuA,; not reaching wing margin; alula
wide, alular marginal setulae much shorter than
alular width. Forefemur unarmed, size similar to
femora of mid- and hindleg; tarsi yellowish ex-
cept for blackish brown fifth tarsomere (some-
times fourth tarsomere also).

Abdomen: Terga 3 and 4 with anterior band
(2 bands if a median gap is present as on tergum
4) of whitish microtomentum, band narrower
medially; fifth tergum shorter than fourth, usu-
ally triangular. Male terminalia: epandrium
(either with the surstyli fused or lacking) a rela-
tively slender process in lateral view; cerci com-
paratively long, almost equal to length of epan-
drium, shape variable between species; gonites
longer than aedeagus, with basoventral sclerite,
usually triangular in shape, between extended
gonal process and hypandrium, extended gonal
process slender, shape variable between species;
aedeagus longer than wide, usually narrowly tri-
angular in dorsal view, pointed apically.

DISTRIBUTION.—Maritime coasts of tropics
and subtropics primarily within the Pacific and
Indian Ocean basins with extensions into the
temperate north (Israel and Japan).

NATURAL HisTORY.—The larvae of various
species of Placopsidella are apparently predators,
perhaps scavengers, on various molluscs, espe-
cially small mussels, and barnacles. Tenorio
(1980:351) described the larva and puparium of
P. marquesana [as P. cynocephala, a misidentifica-
tion] and reported success in rearing this species
on a medium of seaweed. Whether the seaweed
was a pure culture or contained a supplement of
protein in the form of small molluscs or crusta-
ceans is not known.

I have collected specimens of Placopsidella
from seashore habitats that were covered with
large rocks and was most successful by sweeping
along man-made jetties or seawalls. I suspect that
the specimens of Placopsidella were breeding as
scavengers or predators on the molluscs or crus-
taceans that had colonized these habitats.

DiscussioN.—The distributional data for a
few of the species are limited because of inade-
quate sampling and could lead to erroneous con-
clusions. An example is the distribution of P.
signatella (Enderlein), reported herein to occur
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in Aldabra, Madagascar, and Taiwan. Although
these localities are separated by thousands of
miles of ocean and the distribution could easily
be interpreted as disjunct or adventitious, I sus-
pect that many more localities in between will be
discovered and that the true distribution will be
more continuous. Another errant conclusion re-
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sulting from poor sampling is the notion that
specimens of Placopsidella are rare. The present
rarity of specimens in collections is, in my opin-
ion, wholly attributable to poor sampling, as also
alluded to in the Introduction. Field work and
adequate sampling of the fauna are imperative
to good systematic and biogeographic studies.

Key to the Species Groups and the Species of Placopsidella Kertéesz

(Some couplets use characters of males only)

1. Ocellar bristles inserted immediately in front of anterior ocellus; micro-

tomentum of fronto-orbits just above antennae a continuation in color
and density of that on parafacials. Forefemur uniformly and moderately
densely microtomentose; pleural areas mostly uniformly microtomen-
tose, lacking distinct patches or stripes of longer microtomentum. Fifth
tergum lacking dense patch of velvety-appearing microtomentum or
the latter reduced (the cynocephala group) .. ................... 2
Ocellar bristles inserted far forward, beyond anterior /2 of frons; micro-
tomentum of parafacials extended dorsally to level slightly above anten-
nal bases where there is a fairly distinctive patch of longer microtomen-
tum slightly larger than an ocellus, microtomentum of parafacials not
continued onto fronto-orbits. Forefemur with anterior % distinctly
more densely microtomentose; dorsal margin of katepisternum with
row of whitish gray microtomentum; anepisternum with whitish gray
microtomentose patch near middle. Fifth tergum with 2 dense patches
(sometimes partially fused anteriorly) of velvety-appearing microtomen-
tum near middle (the liparoides group). . ................... ... 7

2. Median facial carina narrow and long, about 3 times higher than wide,

middle '/ with 4-6 distinct transverse rugae, lateral margins, especially
at about dorsal ', irregular, with shallow indentations; grayish white
microtomentum of fronto-orbits with distinct brownish interruptions
around base of fronto-orbital setae, brownish coloration usually tra-
versing width of fronto-orbit. Scutellum with posteroapical margin
broadly rounded
Median facial carina usually shorter and wider, 2-3 times higher than
wide, surface appearing shining, usually lacking transverse rugae (P.
scotti an exception), lateral margins more regular; grayish white micro-
tomentum of fronto-orbits with indistinct brownish coloration imme-
diately around base of fronto-orbital setae only, not traversing width of
fronto-orbit. Scutellum with posterior margin narrowly rounded . . .4

3. Cerci of male terminalia more or less uniformly '/ ovate, median margin

nearly straight; combined epandrium plus surstylus, in lateral view,
slender, much thinner than greatest width of cercus in lateral view,
and with preapical, angulate bend ventrad from posteroventral orien-
tation (Taiwan and Madagascar).......... P. signatella (Enderlein)






