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Studies of Gymnomyzinae (Diptera:
Ephydridae), VI: A Revision of the

Genus Glenanthe Haliday
from the New World

Wayne N. Mathis

Introduction

Shore flies of the genus Glenanthe Haliday are among the
most easily recognized at the generic level largely because of
the unusual shape of the compound eye, which is pyriform or
like an upside down pear. Certainly among shore flies this eye
shape is unique and not only characterizes the genus but is an
autapomorphy that confirms the monophyly of the genus.

Although easily recognized and relatively abundant in
preferred habitats, specimens are uncommon in collections, due
in part to their diminutive size. Few specimens are more than
two millimeters in length, and frequently they are smaller than
the mesh size of many collecting bags, thus allowing the flies
to slip through even when netted.

Their small size and rarity in collections are factors that have
detracted from their study, resulting in their neglect and our
fragmentary knowledge of the genus. Few species have been
described, these usually as isolated descriptions, and the genus
has never been substantively revised on even a regional level.
Moreover, virtually nothing is known about their natural
history or immature stages.

Although largely overlooked, the genus was described
relatively early in the nomenclatural history of shore flies
(Haliday, 1839) as a subgenus of Hydrellia Robineau-
Desvoidy, with H. ripicola Haliday as its type species by
monotypy. Loew (1860) apparently first accorded generic
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status to the group, and its type species remained the only
included species until late in the 19th century when Becker
(1896) described G. fuscinervis from specimens collected in
Norway. The latter is now considered a junior synonym of the
type species (Papp, 1979). In the Old World, four additional
species (G. bimacuiata Hendel, 1934, Mongolia; G. iranica
Canzoneri and Rampini, 1992, Iran; G. ismayi Mathis, 1992,
Papua New Guinea; G. nigripes Czemy, 1909, Spain) have
been described.

In the New World, Cresson (1925) described the first
species, G. litorea, which remained the only known species
from the Americas until Sturtevant and Wheeler (1954)
described G. fascipennis from specimens collected along the
Gulf Coast of Texas. Ten years later, Chilcott (1964) described
G. interior from specimens collected in Manitoba, Canada, and
Lizarralde de Grosso (1977) described the first South American
species, G. willinki, from Argentinean specimens.

Over the last two decades, I have accumulated specimens
that represent new locality records and several new species, the
latter primarily from the neotropics. The purpose of this
revision is not only to revise the species occurring in the New
World but also to provide an important segment to the puzzle
of the phytogeny of the tribe Lipochaetini. A secondary
purpose is to identify, describe, and provide names for taxa,
especially new species, that are part of faunal studies in Belize
and the West Indies.

METHODS.—The methods used generally in this study were
explained previously (Mathis, 1986a, 1986b). Because of the
small size of the specimens, study and illustration of the male
terminal ia required use of a compound microscope. To assure
more effective communication about structures of the male
terminalia, I have adopted the terminology of other workers in
Ephydridae (see references in Mathis, 1986b). Usage of these
terms, however, should not be taken as an endorsement of them
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from a theoretical or morphological view over alternatives that
have been proposed (Griffiths, 1972; Me Alpine, 1981; Wood,
1991; Zatwarnicki, 1992). Rather, I am deferring to tradition
until the morphological issues are better resolved. The
terminology for structures of the male terminalia is provided
directly on Figures 1-4 (Glenanthe fascipemis) and is not
repeated for comparable illustrations of other species.

Two venational ratios are used commonly in the descriptions
and are defined here for the convenience of the user (ratios are
averages of three specimens).

1. Costal vein ratio: the straight line distance between the
apices of veins R2+3 and R^distance between the apices of
veins R, and R2+3.

2. M vein ratio: the straight line distance along vein M
between crossveins (r-m and dm-cu)/distance apicad of
crossvein dm-cu.
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Tribe LIPOCHAETINI Becker

Lipochaetini Becker, 1896:275 [as Lipochaetinae; Type genus: Lipochaeta
Coquillett, 1896].

DIAGNOSIS.—Head: Frontal vitta (or ocellar triangle)
setulose; ocellar seta either greatly reduced or absent (some-
times with a pair of intrafrontal setae that are slightly larger
than other setulae, this pair inserted in front of anterior ocellus);
pseudopostocellar seta reduced or lacking; fronto-orbital setae
3 (reduced secondarily in Lipochaeta), anterior 2 setae
proclinate, posterior seta reclinate. Pedicel lacking prominent,
spine-like seta; arista with cuticular hair dorsally and ventrally,
appearing macropubescent or brush-like. Eye bearing numer-
ous interfacetal microsetulae (apparently from each interfacet).
Genal seta reduced or lacking.

Thorax: Dorsocentral setae weakly developed, only pos-
teriormost pair conspicuous; acrostichal setulae in 2-4 rows,
frequently with a prescutellar pair better developed; postsutural
supra-alar seta lacking; frequently postpronotal and presutural
supra-alar seta reduced or lacking; posterior notopleural seta
inserted above level of anterior seta. Wing with vein R2+3 long,
extended nearly to level of apex of vein R ^ . Legs lacking
conspicuous setae; femora and tibiae usually gray to light
brown; tarsi yellow.

Abdomen: 5th tergite of male longer than 4th. Male
terminalia as follows: epandrium emarginate posteriorly or
incomplete dorsally; surstylus well developed, usually elon-
gate, frequently as long or longer than epandrium; aedeagus
elongate, slender, tubular, apex with flap recurved posterodor-
sally, apical flap in groove at rest; ejaculatory apodeme present,
compressed laterally; aedeagal apodeme L-shaped, sometimes
with extended ventromedial process; gonites (pre- and postgo-
nites) lacking, possibly fused with hypandrium; hypandrium
well sclerotized, usually V- or U-shaped; 5th sternite deeply V-
or U-shaped into which the surstyli and aedeagus lie at rest.

NATURAL HISTORY.—This tribe is unusually tolerant of
alkaline or saline aquatic environments, and species of most
genera occur on seashores or are associated with inland aquatic
habitats that are saline or alkaline.

DISCUSSION.—The nomenclature! history of Lipochaetini
and its included taxa reflect the evolution and development of
classifications within the Ephydridae, especially the transition
from classifications based on overall similarities and differ-
ences to those based on cladistic approaches. Becker (1896)
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first described this tribe as a subfamily for the peculiar genus,
Lipochaeta Coquillett, which is highly modified structurally
for psammophilous habitats that are associated with maritime
beaches of the New World (Cheng and Lewin, 1974). Although
clearly an ephydrid, and so recognized by most subsequent
workers, Williston (1897:8) felt that its singular and remark-
able habitus indicated an affinity with the subfamily "Och-
thiphilinae in the vicinity of Rhicnoessa," a genus of the family
Tethinidae. Lipochaeta is indeed an oddity, which is perhaps
why E.T. Cresson, Jr., the primary specialist on the Ephydridae
during the first half of this century, was silent on its placement.
Cresson's successors (Sturtevant and Wheeler, 1954; Wirth,
1965, 1968; Mathis, 1977; Cogan, 1980), although not
conferring subfamilial rank, did accord tribal status to the genus
in the subfamily Parydrinae, because they apparently felt that it
was related to Parydrini and Hyadinini. Giordani Soika (1981),
however, was of the opinion that the tribe Lipochaetini is
related to Isgamera Giordani Soika and Asmeringa Becker, two
Old World genera that occur on the seashores of the Mediterra-
nean and Africa. Giordani Soika suggested that the occurrence
of Lipochaetini in the New World was due to continental drift
and that the group has greater antiquity than was previously
thought. I (Mathis, 1984a) concurred with Giordani Soika in
removing Lipochaeta from Parydrinae and placing it close to
Isgamera and Asmeringa in the subfamily Gymnomyzinae.

All of the above cited studies were based on phenetic or
overall differences and similarities, and although the placement
of Lipochaeta did change from Parydrinae to Gymnomyzinae,
its position close to Isgamera and Asmeringa is incorrect.
Certainly the latter two genera are similar externally, but these
characters, for the most part, represent independent and
convergent adaptations to psammophilous environments that
are associated with seashores.

Another advance in the phylogenetic position and composi-
tion of Lipochaetini was the recognition that the tribe Atissini,
as then characterized, was polyphyletic and included genera

that are more closely related to Hecamede Haliday (He-
camedini; Mathis, 1992) and to Lipochaeta (Lipochaetini;
Mathis, 1991; Zatwarnicki, 1992). Zatwarnicki (1992) sug-
gested evidence indicating that the tribe Atissini is related to
taxa in the subfamily Hydrelliinae, whereas Hecamedini and
Lipochaetini are in the subfamily Gymnomyzinae. The
principal source of characters (synapomorphies) for these
studies was structures of the male terminal ia. The latter studies,
especially Zatwarnicki (1992), indicate that the tribe Lipo-
chaetini is closely related to the tribe Hecamedini and includes
four genera (date and author(s) who first placed the genus in
Lipochaetini are noted in parenthesis): Glenanthe (Mathis and
Zatwarnicki, 1990), Paraglenanthe Wirth (Zatwarnicki, 1992),
Lipochaeta (Becker, 1896), and Homalometopus Becker
(Mathis, 1984b). Recent revisionary and phylogenetic studies
of genera of the tribe are Mathis (1984b) and Munari (1988) on
Homalometopus.

Although the tribe Lipochaetini and each of the included
genera are readily characterized, often with substantial evi-
dence that they are monophyletic, the relationships among the
genera are not well understood. In the key that follows, for
example, I have included numerous characters, nearly all
autapomorphies, that facilitate identification of the genera but
contribute virtually nothing to resolution of their phylogenetic
relationships. A further complicating factor is the debatable
status or polarity of the few characters that may indicate
relationships. For example, a gaping oral cavity and a wide
clypeus are character states that are common to Lipochaeta and
Homalometopus, whereas a narrow oral opening and clypeus
occur in Glenanthe and Paraglenanthe. The problem is that
both the narrow and wide conditions occur in the outgroup,
Hecamedini, as well as commonly elsewhere in the Ephydri-
dae, so that it is unclear which character state is apomorphic
within the Lipochaetini. A more definitive study at the tribal
level, which is beyond the scope of this paper, will be needed
to clarify these important issues.

2.

Annotated Key to Genera of Lipochaetini Becker

Eye pyriform, distinctly narrowed ventrally; gena short, less than one-fourth eye
height; katepisternal seta present along the posterior margin, moderately well
developed Glenanthe Haliday

(15 species (including 6 that
are described herein), worldwide)

Eye oval or round, not distinctly narrowed ventrally; gena high, one-third or more of
eye height; katepistemal seta greatly reduced or lacking 2

Antenna reduced, inserted in well-separated cavity, arista atrophied, bud-like; face
short, height subequal to length of reduced antenna; clypeus band-like; oral
opening gaping; body setae and setulae pale; wing between subcosta and vein R,
sclerotized, yellow, stigma-like Lipochaeta Coquillett

(1 species, L. slossonae Coquillett,
New World; 2 additional species, both

from Chile, are known but undescribed)
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Antenna normally developed, not in deep cavity, arista as long as flagellomere 1; face
well developed, height much more than length of antenna; clypeus variable; oral
opening narrow or gaping; setae and setulae largely black; wing between subcostal
vein and vein R, membranous, not stigma-like 3

3. Mesotrons large, occupying most of frons, plate-like, subrectangular, uniformly and
evenly setulose; ventral facial margin flat; clypeus wide, band-like; oral opening
large, gaping Homalometopus Becker

(7 species, Eastern Hemisphere (Mediterranean);
Mathis, 1984b; Munari, 1988)

Frons lacking differentiated mesofrons, at most with frontal or ocellar triangle or vitta
that is weakly differentiated from remainder of frons; ventral facial margin
emarginate; clypeus narrow, exposed through ventral facial emargination; oral
opening small Paraglenanthe Wirth

(3 species, New World (Caribbean); Wirth, 1956)

Genus Glenanthe Haliday

G tenant he Haliday, 1839:404 [as a subgenus of Hydrellia Robineau-Desvoidy;
type species: Glenanthe ripicola Haliday, by monotypy].—Loew, 1860:16
[accorded generic status].—Sturtevant and Wheeler, 1954:249 [review of
Nearctic species].—Wirth, 1965:737 [Nearctic catalog]; 1968:6 [Neotropical
catalog].

DIAGNOSIS.—Minute to moderately small shore flies, length
0.8 to 2.0 mm.

Head: Wider than high; frons densely microtomentose,
with mesofrons undifferentiated; ocellar seta greatly reduced or
lacking; 1 pair of intrafrontal setae (slightly larger than other
intrafrontal setulae) inserted in front of anterior ocellus;
numerous intrafrontal setulae; pseudopostocellar setae reduced,
usually about '/3 to '/2 length of intrafrontal seta; 1 reclinate
fronto-orbital inserted posteriad of 2 proclinate setae present;
both inner and outer vertical setae present; ocelli arranged to
form equilateral triangle. Antenna generally within shallow
facial groove; arista slightly longer than first 3 antennal
segments, bearing numerous short hairs above and below,
appearing brush-like; pedicel bearing short proclinate dorsal
seta. Eye pyriform (the principal distinguishing character for
the genus), densely setulose. Face in profile very shallowly
arched to flat vertically, lacking any prominence, dorsal portion
of face between antennal bases carinate, carina frequently
moderately wide and flat; oral margin from anterior view only
slightly wider than narrowest distance between eyes, ventral
margin shallowly emarginate; facial setae in 2 vertical series,
with median row larger and mesoclinate, and with lateral row
lateroclinate and inserted next to parafacial; gena short, at most
one-fourth eye height; labella narrow, shorter than mediprobos-
cis; palpus pale, mostly yellowish.

Thorax: Chaetotaxy moderately well developed, arranged
in setal tracks as follows: acrostichal setulae in 2 to several
rows, variable depending on species; prescutellar acrostichal
setae usually well developed, inserted wide apart, distance
more than between either seta and posterior dorsocentral seta,
length subequal to that of posterior dorsocentral seta; dorsocen-
tral track terminated posteriorly with larger seta, otherwise

lacking large setae; intra-alar setulae irregularly seriated; 1
postpronotal seta; presutural supra-alar seta reduced or not
evident; postsutural supra-alar seta lacking; 1 postalar seta; 2
scutellar setae and with sparse, scattered setulae on scutellar
disc; 2 notopleural setae, insertion of posterior one elevated
above anterior one; 2 anepistemal setae along posterior margin
and with several setulae along dorsal and posterior margins;
katepisternal seta well developed, conspicuous; katepistemum
also bearing 3 to 6 smaller setae, sometimes with setae in a
vertical row anteriad of larger seta. Wing: membrane very pale
milky white to pale tan; veins behind costa dark, yellowish
brown to brown; vein R2+3 extended well beyond level of
crossvein dm-cu, 3rd costal section at least 3 times longer than
2nd section; alular marginal setulae short, length less than half
alular height. Halter pale, whitish yellow to yellow. Legs:
usually lacking distinctive setae or ornamentation.

Abdomen: Fifth tergite of male visible dorsally, as long as
combined length of 3rd and 4th tergites; 5th stemite U-shaped,
with arms elongate, forming pocket into which the long
aedeagus and surstyli rest. Male terminalia as follows:
epandrium short in lateral view, not extended beyond posterior
margin of cerci, notched posterodorsally; surstylus usually
distinct from epandrium, much longer than wide, sparsely
setulose, with setae long in some species and weakly developed
in others; aedeagus long and very narrow; basiphallus tubular,
ejaculatory apodeme usually flattened laterally, spatulate
distally; distiphallus a flap or more complicated process that
folds back on the basiphallus; gonites apparently vestigial or
lacking, possibly fused with hypandrium; aedeagal apodeme
more or less triangular in lateral view; hypandrium well
developed, a pocket into which the rest of the genitalia are
folded, variously shaped.

DISCUSSION.—Glenanthe is closely related to the other
genera of the tribe Lipochaetini, as is evident from the
structures of the male terminalia, especially the elongate
surstyli, tubular aedeagus that bears an apical flap, and the
absence of gonites. The genus is distinguished from other tribal
species and genera by the unique shape of the eye, which is
pyriform. The latter character is a synapomorphy that also
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confirms the monophyly of the genus. been described from the Afrotropics (Cogan, 1980; I have ex-
DISTRIBUTION.—This is the most widespread genus of the amined undescribed species from Nigeria and Zaire), however,

tribe Lipochaetini, with species occurring on most major and the Oriental (Cogan and Wirth, 1977) and Australasian/
continents within tropical and temperate zones. No species has Oceanian regions are depauparate (Mathis, 1989, 1992).

Key to Species of Glenanthe from the New World

1. Wing with irregularly banded pattern of brown on a milky-white background . . 2
Wing uniformly hyaline, lightly infumate, or faintly milky white but lacking a pattern

3
2. Thorax brown to grayish brown except for 2 longitudinal, whitish gray stripes, dorsal

stripe extended from postpronotum through notopleuron and onto alar area of
mesonotum, ventral stripe extended across middle of anepisternum; color changes
of wing abrupt, distinctly contrasted (Manitoba, Michigan, Ohio, and Ontario)

2. G. interior Chillcott
Mesonotum, except notopleuron, and dorsal quarter of anepisternum tan to yellowish

brown, otherwise thorax whitish gray and lacking distinct longitudinal stripes;
color changes of wing gradual, blended (Texas)

1. G. fascipennis Sturtevant and Wheeler
3. Thorax with distinct gray stripe extended from postpronotum through notopleuron

to alar region, contrasted with tan to golden tan coloration on either side;
prominent prescutellar acrostichal setulae inserted far forward of posterior
dorsocentral or postalar setae (Panama, Costa Rica, El Salvador)

6. G. kobbe, new species
Thorax lacking stripe as described above; prescutellar acrostichal setulae inserted

only slightly anteriad of posterior dorsocentral or postalar setae 4
4. Abdomen sparsely microtomentose, subshiny, black, especially laterally and on 5th

tergite. Thorax distinctly bicolored, mesonotum and dorsal third of anepisternum
golden tan, thereafter ventrally gray to whitish gray. Antenna mostly to entirely
yellowish orange (Dominica) 7. G. bella, new species

Abdomen dull, microtomentose, gray to tan. Thorax not colored as above. Antenna
mostly dark colored, at most flagellomere 1 partially yellowish orange . . . . 5

5. Palpus brown to blackish brown; antenna also dark colored 6
Palpus usually wholly or partially yellowish, at least apex; flagellomere 1 variable,

but frequently with some pale coloration 7
6. Fore basitarsomere of male normally developed, lacking distinct row of setae. Face

whitish gray, contrasted with darker brown frons (widespread along the east coast
of North America) 3. G. litorea Cresson

Fore basitarsomere of male with closely set row of long setae on medialanterior near
base. Face variable (Caribbean, Ecuador) 8. G. ruetzleri, new species

7. Mesonotum mostly silvery gray, only faintly light brown; frons mostly light brown
8

Mesonotum mostly yellow or light brown to bronzish brown, mostly concolorous
with frons 9

8. Surstylus in lateral view spatulate and with subapical, anterior surface evenly curved
(Argentina, Curasao) 9. G. willinki Lizarralde de Grosso

Surstylus in lateral view more digitiform, and with a small, subapical, anterior nipple
(Argentina) 10. G. neotropica, new species

9. Flagellomere 1 yellowish orange anteroventrally, dorsum faintly black; coloration of
mesonotum and frons more light brown to bronzish; surstylus greatly elongate,
over twice length of epandrium in lateral view (West Indies, Belize, and Panama)

4. G. caribea, new species
Flagellomere 1 mostly blackish; coloration of mesonotum more yellowish or grayish

light brown; surstylus short, about l.S times length of epandrium in lateral view
(Nearctic, widespread) 5. G. salina, new species
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epandrium

aedeagal
apodeme

hypandrium

aedeagus

5th sternite

FIGURES 1-4.—Glenanthe fascipennis (USA. Texas. Galveston: Galveston Island): 1, structures of the male
terminalia (epandrium, cerci, surety li, aedeagus), posterior aspect; 2, structures of the male terminalia (epandrium,
cerci, surstyli, aedeagus, aedeagal apodeme, hypandrium, fifth sternite), lateral aspect; 3, base of aedeagus,
posterior aspect; 4, apex of surstylus, lateral aspect (Scale = 0.1 mm.)

1. Glenanthe fascipennis Sturtevant and Wheeler

FIGURES 1-5,7

Glenanthe fascipennis Sturtevant and Wheeler, 1954:230.—Wirth, 1965:737
[Nearctic catalog].

DIAGNOSIS.—Wing patterned, with color changes gradual,
blended; palpus pale, dull, yellow; antenna mostly pale, dull,
yellow, flagellomere 1 with some blackish brown coloration
dorsoapically; postpronotum, notopleuron, and alar area lack-
ing a gray stripe; fore basitarsomere of male unadorned; and
abdomen densely microtomentose, gray.

DESCRIPTION.—Small shore flies, length 1.1 to 1.4 mm;
generally dull colored, light brown to gray, microtomentose.

Head: Face silvery white; frons tan, concolorous with
mesonotum, fronto-orbits with anterior portion silvery white.
Palpus and antenna usually dull yellowish except for blackish
brown dorsoapical portion of flagellomere 1.

Thorax: Mesonotum, except notopleuron, and dorsal quar-
ter of anepisternum tan to yellowish brown, otherwise thorax
whitish gray to gray, lacking distinct longitudinal stripes. Wing
(Figure 5) patterned, color with 3 irregular transverse bands or
darkened areas subapically (apical one-fourth) and through


