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ABSTRACT

Mathis, Wayne N. Studies of Ephydrinae (Diptera: Ephydridae), VI: Re-
view of the Tribe Dagini. Smithsonian Contributions to Zoology, number 345, 30
pages, 89 figures, 1982.—Dagini, new tribe, comprising the genera Diedrops
Mathis and Wirth, Physemops Cresson, Dagus Cresson, and Psilephydra Hendel,
is reviewed. The systematics and classification of these genera have been
confused, with their placement varying from the subfamily Parydrinae to
Ephydrinae. Here they are placed in Ephydrinae and are recognized as a
separate tribe. The basis for this arrangement and the monophyly of the tribe
are discussed. A cladogram of the tribe is proposed that elaborates relationships
between genera. The phylogeny, as now conceived, is an unresolved tri-
chotomy, with the following lineages: Diedrops, Psilephydra, and the stem
lineage that gave rise to Dagus and Physemops.The latter two taxa are suggested
to be sister genera. Species of the included genera are systematically reviewed,
and for the genus Physemops a hypothetical phylogeny is suggested that has
the genus divided into two species groups: the nemorosus group and the panops
group. Character evidence for these conclusions are given. Keys to genera,
species groups, and species and appropriate illustrations are provided.
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Ficure 1.—Habitus of Dagus rostratus, female.



Studies of Ephydrinae
(Diptera: Ephydridae), VI:
Review of the Tribe Dagini

Wayne N. Mathis

Introduction

While conducting studies on the subfamily
Ephydrinae, I encountered several problematic
genera that were not easily accommodated within
existing classifications, particularly at the tribal
level. In the past, with my own research, I have
either dealt with these genera by simply noting
their existence and that they were probably mem-
bers of the subfamily Ephydrinae (Mathis, 1979b)
or I have not treated them at all, as they did not
belong to any existing tribe, as then character-
ized, and the studies were limited to those tribes
(Mathis, 1980).

The problem does not lie solely with the prob-
lematic genera but is also a reflection of the
inadequate classifications. The tribe Scatellini,
for example, is obviously paraphyletic, as noted
previously (Mathis, 1979b, 1980), which indicates
the need for further resolution at the suprageneric
level.

To remedy these conditions, I am reviewing
the problematic genera, here recognized as the
tribe Dagini, with the immediate objective of
providing perspective for the group within the
subfamilial classification. In many respects the
results to be presented are preliminary, and other
adjustments will undoubtedly be necessary as

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

further data are discovered that relate to ques-
tions of relationship within the subfamily. For the
present, however, I am bringing existing infor-
mation forward and presenting an overview of
the group, somewhat in synoptic form, but also
with new data and a reinterpretation.

It is hoped that this study will prompt further
research on the group, particularly the natural
history of the included species. To date, neither
the immature stages nor the natural history of
any of the species is known.

Historicar ReEview.—The history of the gen-
era and species now included in Dagini is rela-
tively recent, with the first reference dating to
Williston (1896), who described Ephydra pygmaea.
Unfortunately, the name Williston chose was
preoccupied (Haliday, 1833), and the species is
not a member of the genus Ephydra Fallén, as
noted and changed by Cresson (1918, Ephydra
rostrata Cresson, new name; 1935, species assigned
to Dagus). In 1914, Hendel and Cresson published
on additional species now included in Dagini:
Hendel described Psilephydra cyanoprosopa from
Taiwan, as a new genus and species, and Cresson
described a second species in that genus, P. nemo-
rosa, from Costa Rica. Some years later, Cresson
(1934) proposed the genus Physemops, with Pstle-
phydra nemorosa as type-species, and a year after-
ward (1935) he erected the genus Dagus, with
Ephydra rostrata as type-species. After a 35-year



hiatus of work on the included genera and species,
Wirth (1970) revised the genus Physemops, adding
five more species: P. azul, P. fairchildi, P. maldona-
doi, P. panops, and P. wheeleri. More recently,
Mathis and Wirth (1976) described the genus
Dredrops, which included two new species: D.
aenigma, as type-species, and D. hitchcocki.

In previous studies dealing with various taxa
now comprising Dagini, considerable divergence
of opinion was expressed concerning the affinities
of the included genera. Cresson (1914, 1934) was
of the opinion that the genera Psilephydra and
Physemops were allied with the subfamily Parydri-
nae and enumerated several apparent similarities
between these two genera and several genera of
Parydrinae (genera of Parydrinae used in his
comparison included Hydrina of Robineau-Des-
voidy (= Hyadina Haliday), Axysta Haliday, Gas-
trops Williston, Lytogaster Becker, and Parydra Sten-
hammar). Later, when Cresson described the ge-
nus Dagus (1935), he allied that genus with the
tribe Ephydrini, subfamily Ephydrinae. Charac-
ter evidence for this alliance was as follows (Cres-
son, 1935:345): “The laterally curved frontorbi-
tals, the prominent setulose medi-facies, the long
rather straight claws and rudimentary pulvelli
[sic], place this genus in the tribe Ephydrini.”

In a recent revision of the genus Physemops,
Wirth (1970:170) stated that

some of the most striking characteristics of P. nemorosus [the
type-species of Physemops] are of a specific nature. The pres-
ence in some of these species of distinct series of dorsocentral
and acrostichal bristles, and of a pair of enlarged bristles on
the medifacies suggests that Physemops belongs in the subfam-
ily Ephydrinae. Examination of the Oriental Psilephydra
¢yanoprosopa Hendel reveals that it is related to Physemops on
one hand and to the Polynesian genus Apulvillus Malloch on
the other.

The disposition of Apulvillus, as a subgenus of
Scatella Robineau-Desvoidy, was dealt with in an
earlier study (Mathis, 1980).

When Mathis and Wirth (1976) described Died-
rops, they noted several similarities between it and
Pstlephydra. In their summary of generic relation-
ships (p. 128), they mentioned that “Diedrops is
probably most closely allied with the subfamily
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Parydrinae, but it shares many characters with
the Ephydrinae and perhaps is an annectant
genus.”

In 1977, Mathis published a key to the Neo-
tropical genera of the subfamily Parydrinae and
commented on several of the genera. His key
included Physemops and Diedrops largely because
previous authors had associated both genera with
Parydrinae. Mathis noted several possible rela-
tionships with taxa in the subfamilies Parydrinae
and Ephydrinae but also noted (1977:556) that
“it is obvious that the relationships of the Physe-
mops-group with other ephydrid taxa are poorly
known. An evaluation of pertinent characters, to
determine their relative derived versus primitive
states will be necessary before the sequence of
lineages can be better clarified.”

Finally, in a preliminary study of the subfamily
Ephydrinae, Mathis (1979b) stated that Dagus
and related genera (D:edrops, Physemops, and Psi-
lephydra) should be included in Ephydrine as a
distinct sublineage. No clarification, however, as
to the relationships of this sublineage with other
lineages of Ephydrinae was then elaborated, and
in his tentative classification of Ephydrinae, this
sublineage, with its included genera, was listed as
“Group VIL.”

MEeTHODs.—The general methods used in this
study were explained in previous parts of this
series (Mathis and Shewell, 1978; Mathis, 1979a,
1980; Mathis and Simpson, 1981). Three aspects,
however, are newly incorporated in this study.

One of the major objectives of this study is to
bring published but scattered taxonomic data
together that relates directly to Dagini. In conse-
quence of this goal, I have purposely written
descriptions more in the style of diagnoses, with
some additional elaboration. Moreover, the sec-
tion on the genus Physemops is to a large extent a
synthesis of Wirth’s (1970) previous revision. In
view of this level of descriptive treatment, the
headings to the appropriate sections are labeled
“Diagnostic Description,” and these sections take
the place of having separate diagnosis and de-
scription sections.

In previous parts of this series, wing ratios were
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expressed as components, e.g., costal vein ratio
1:0.25. Here I have simply carried out the appro-
priate division, and the ratios are given as a single
number, i.e., costal vein ratio 4.

In previous publications, I have either sepa-
rated the combining adjectives “fore-” and
“mid-" from the nouns they modified or have
used noncombining, anglicized counterparts,
such as front or middle. Here I am using the
combining form of these adjectives. Their proper
use requires the formation of a single word, the
combining adjective plus the noun being modi-
fied, e.g., foreleg, midtarsi, etc.
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I also wish to acknowledge the following indi-
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Subfamily EPHYDRINAE Zetterstedt

DiacNosis.—Members of this subfamily closely
resemble those of Parydrinae but may be distin-
guished from them and those of other subfamilies
by the following combination of characters:
fronto-orbital bristles present, lateroclinate, usu-
ally 2, although number variable; face generally
transversely arched; clypeus concealed; midfacies
bearing setulae or setae, facial series of setae
frequently convergent dorsally; oral opening usu-
ally large and cavernous, oral margin often ciliate
with setae, these sometimes long; mesopleuron
with a single large bristle inserted along the pos-
terior margin at about midheight, frequently with
smaller bristles dorsally and ventrally; vein Ra43
usually long, terminating much closer to vein
R4+5 than to Ry; larvae generally in mud, second-
arily in algal mats and excrement.

Discussion.—As characterized here, the sub-
family Ephydrinae agrees with the concept of
most authors of this century (Cresson, 1930:112,
1931:104; Sturtevant and Wheeler, 1954:154-
161; Wirth and Stone, 1956:463; Dahl, 1959:105;
Wirth, 1965:753, 1968:22; Hennig, 1973:62; Co-
gan and Wirth, 1977:338; Miyagi, 1977:81; Co-
gan, 1980:668). The concept and characterization
were developed primarily by Cresson (1930), with
most subsequent authors following his precedent.

The subfamily is doubtlessly monophyletic, as
established by the character evidence (see “Di-
agnosis” above). Its sister group, however, has not
been identified, although I suggest that it will be
found to be either the subfamily Parydrinae as a
whole or an included taxon of that subfamily.
Parydrinae may be paraphyletic, and perhaps the
classifications of Dahl (1959) and Miyagi (1977),
which further divide Parydrinae into other
subfamilies, will have merit. The cladistic rela-
tionships of Parydrinae and its included taxa
need clarification.

DAGINI, new tribe

Diacgnosis.—Specimens of Dagini are similar
to those of Scatellini and Ephydrini but are dis-
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tinguished by the following combination of char-
acters: face shieldlike, uniformly and shallowly
protrudent, lacking distinctly protrudent dorsal
facial prominence in lateral view (Dagus has a
ventral prominence); frons uniformly dark col-
ored, brownish black and usually contrasting with
lighter colored face, lighter facial coloration usu-
ally due to whitish to silvery white tomentum,
especially on ventral portion; lacking cruciate
intrafrontal bristles inserted near anterior margin
of face; dorsocentral and acrostichal series lacking
large presutural bristles but usually with 1-3
large postsutural dorsocentral bristles, rarely with
a prescutellar pair of acrostichal bristles; anterior
notopleural bristle and sternopleural bristles fre-
quently weak, especially as compared with pos-
terior notopleural bristle and mesopleural bristle
respectively; lacking a supra-alar bristle; proster-
num bare of setulae; hind coxal strap bare of
setulae; pulvilli generally present (except for Da-
gus); tarsal claws conspicuously curved and short;
propleuron bare of setulae (except for Diedrops);
coloration generally dull to subshiny brown dor-
sally, contrastingly gray below with a rather sharp
demarcation between the coloration change (ex-
cept for Physemops).

PuyLoGeENETIC  CoNsiDERATIONS.—Following
an earlier arrangement (Mathis, 1979b), I have
tentatively placed Dagini as a third lineage of a
trichotomy within Ephydrinae. The other two
lineages of the trichotomy are Ephydrini and
Scatellini. The tribal relationships of the subfam-
ily Ephydrinae need further resolution.

In the diagnosis of Dagini, several exceptions
are noted. I consider them to be secondary devel-
opments to the basic ground plan of the tribe,
and, for the most part, they represent autapotyp-
ies of their respective taxa. In the presentation of
character evidence to follow, the numbers accom-
panying the discussion of a particular character
correspond with those used on the cladogram.

Dagini is apparently a monophyletic group,
although the character evidence is not over-
whelming.

L. Sternopleural bristle: Generally in Ephydrinae the ster-
nopleural bristle is as well developed as the mesopleural
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bristle, but in most lineages of Dagini, the sternopleural
is conspicuously weaker than the latter.

2. Conformation of face: In several genera of Parydrinae and
nearly all genera of Ephydrinae, the face is transversely
arched, the oral opening is large, sometimes gaping, and
there are usually distinct antennal foveae. The genera
of Dagini also have the face vertically arched, usually
lacking distinct antennal foveae, and the face extends
ventrally, giving the appearance of a shield.

The four genera now included in Dagini are
schematically arranged as outlined in Figure 2.
The basic branching sequence is an unresolved
trichotomy, with each lineage comprising the tri-
chotomy having its probable monophyly estab-

Ficure 2.—Hypothetical phylogeny for tribe Dagini (based
on character evidence in text).



NUMBER 345

lished by character evidence without clarification
as to the relationships between them.

Diedrops is monotypic. Its monophyly is estab-
lished as follows:

3. Vestiture of propleuron: With few exceptions (Ephydrini
and Teichomyza Macquart) the propleuron is bare of
setae or setulae in Ephydrinae. The setulose propleuron
in species of Diedrops is a synapotypic condition.

4. Ocellar bristles: Ocellar bristles are generally present
throughout the family Ephydridae. Their absence in
species of Diedrops is likewise a synapotypy.

5. Apical position of vein Rz43: Vein Rays is usually relatively
long in Ephydrinae, terminating about as far from vein
Ry+s5 as the latter is from vein M. In species of Diedrops,
however, vein Rz+3 ends much closer to vein Ry4s, at
about half the distance between R445 and vein M. This
character is unique to Diedrops.

Psilephydra is probably monophyletic, with evi-
dence as follows:

6. Shape of gonite: The shape of the gonite in the two known
species of Psilephydra appears to be unique within the
tribe and not only characterizes the genus but is evi-
dence to establish its monophyly. See generic and spe-
cies treatments for descriptions of the shape and illus-
trations (page 24).

7. Shape of the aedeagal apodeme: In both known species of
this genus, the aedeagal apodeme is very slender, ap-
parently a condition unique to Pstlephydra.

I have tentatively allied Dagus with Physemops
as sister groups. This relationship and the mono-
phyly of their joint stem lineage are established
as follows:

8. Position of posterior notopleural bristle: Generally the pos-
terior notopleural bristle is inserted at about the same
level as the anterior bristle. In species of Dagus and

Physemops, the posterior bristle is inserted at a level
distinctly higher than that of the anterior bristle, and
this I interpret to be a synapotypy.

The monophyly of the genus Physemops is estab-
lished as follows:

9. Number and orientation of fronto-orbital bristles: The gener-
alized ground plan of Ephydrinae is for two laterocli-
nate fronto-orbital bristles. In species of Physemops the
anterior fronto-orbital bristle is lost, and the posterior
bristle is oriented posterolaterally.

10. Genal bristle: The species of Physemops lack a genal
bristle. Wtih the exception of Psilephydra cyanoprosopa,
this condition is unique within Dagini, and I interpret
it to be synapotypic and to have arisen independently
in both Physemops and Psilephydra.

11. Upper facial setae: A character of Ephydrinae is the
presence of facial setae, and frequently there is an
outstanding row of larger setae extending from the
midfacial height to the posteroventral corner. In species
of Physemops, the distinct row, as described, is lacking,
but there is a conspicuous pair of porrect, divergent
setae at the midfacial height that is unique to the genus.

The monophyly of the genus Dagus is estab-
lished as follows:

12. Vestiture of humeral callus: In most genera of Ephydrinae,
the humeral callus is either bare of setulac or bears
conspicuous setae that are large, bristle-like. In species
of Dagus, the humeral callus is mostly bare except for
one or two small setulae that are sometimes difficult to
see except in profile.

13. Pulvilli: Dagus is the only genus of the tribe where the
pulvilli are lacking, and I interpret this condition to be
autapotypic.

14. Shape of the face: In most species of Dagini, the face is
shieldlike and shallowly protrudent. In the only known
species of Dagus, however, the lower one-half to two-
thirds of the face is distinctly protrudent and is evenly
arched both horizontally and vertically.

Key to Genera of Dagini

1. Ventral one-half to two-thirds of face distinctly protrudent anteriorly,
arched transversely and vertically (best seen in profile); pulvilli lacking;
3 fronto-orbital bristles, anterior bristle smaller, about one-half length of
posterior bristles; humeral callus with 1 smallseta .................. ..

................. Dagus Cresson, 1935

Face shieldlike, broadly but more shallowly protrudent over most of height;
pulvilli present; usually 1-2 fronto-orbital bristles [a third bristle some-
times present in Psilephydra fluvialis (Miyagi)]; humeral callus bare ... 2
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2. Distance between apices of veins Ro4+3 and Ry+s narrow, less than half that
between veins R4ss and M; gena high, equal to or greater than eye
height; genal bristle strong, conspicuous; 2 subequal fronto-orbital bris-
tles; a distinct pair of prescutellar acrostichal bristles; propleuron setu-
lose; fifth tarsomere with dorsoapical process extending beyond base of

tarsal claws

.... Diedrops Mathis and Wirth, 1976

Distance between apices of veins Ra+3 and Rs+s subequal to that between
veins Ra+s and M; gena shorter, usually not more than half eye height;
genal bristle, if present, small, inconspicuous; at most with 1 larger
fronto-orbital bristle; prescutellar acrostichal bristles not evident; pro-

pleuron bare of setulae; fifth tarsomere not as above

3. Two or 3 large dorsocentral bristles, all postsutural; arista mostly bare, at

most micropubescent along basal one-fourth

........... Psilephydra Hendel, 1914

One larger dorsocentral bristle inserted near scutellum; arista pectinate or
macropubescent along at least basal two-thirds ..................... ...

Genus Diedrops Mathis and Wirth

Diedrops Mathis and Wirth, 1976:126 [type-species: Diedrops
aentgma Mathis and Wirth, by original designation]).—
Mathis, 1977:555 [generic key].

DiacNosis.—Specimens of Diedrops resemble
those of Psilephydra, Dagus, and Physemops but may
be distinguished by the following combination of
characters: ocellar bristles lacking; lateroclinate
fronto-orbital bristles 2, sometimes weakly devel-
oped; mesofrons in depression; arista moderately
long, although not twice length of first 3 antennal
segments, minute setulae on at least basal two-
thirds, sometimes to apex; third antennal segment
nearly twice length of second segment; face
shieldlike, shallowly and evenly protrudent over
entire height; facial setae uniformly sparse and
subequal in size except those along oral margin,
especially laterally, the latter setae longer, lacking
facial series extending from midfacial height to
posteroventral angles of face; genal bristle pre-
sent, conspicuous; 1 pair of larger prescutellar
acrostichal bristles; scutellar bristles variable as
to comparative lengths; humeral callus bare of
setulae; anterior notopleural bristle only slightly
smaller than posterior one; posterior notopleural
bristle inserted at about the same height as an-
terior bristle; propleuron with scattered setulae;

............ Physemops Cresson, 1914

sternopleural bristle conspicuously weaker than
mesopleural bristle; apex of vein Ra+a approxi-
mate to vein Ryys5, distance between these less
than one-half that between veins R4+5 and M;
capitellum of halter with some blackish gray,
thinly tomentose areas; forefemur lacking row of
spinelike setae.

MaLe TerMiNaLia.—Fifth sternum divided,
each sternite with setulae more densely clustered
toward posteromedian angle. Epandrium shield-
like, cerci and cercal cavity occupying dorsal one-
half to one-third, ventral margin emarginate, se-
tulose, and perhaps representing fused surstyli;
gonite at least 3 times higher than wide, with
gonal arch posterodorsally, latter with median,
ventral projection; aedeagal apodeme compara-
tively large, J-shaped, ventral portion wider; ae-
deagus 2-3 times longer than wide in lateral view,
variously shaped.

PHYLOGENETIC CONsIDERATIONS.—Although
the monophyly of Diedrops is well established (see
Figure 2, with accompanying character evi-
dence), its relationship within the tribe remains
unresolved. Externally the general habitus of the
included species closely resembles that of Psilephy-
dra cyanoprosopa, but character evidence to support
this relationship is presently lacking.






