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Abstract.—Species of Canacidae sensu lato, including the subfamilies
Canacinae, Pelomyiinae, and Tethininae, from the Delmarva states are
revised. Included are nine species in six genera. Taxonomic categories from
family to species are diagnosed and appropriate synonymy, illustrations,
maps, and information on the natural history are provided for each species.
A lectotype is designated for Rhicnoessa parvula Loew. Anthomyza cinerea

Williston, 1896 and Rhicnoessa bermudaensis Melander, 1952 are de-
termined to be conspecific with Rhicnoessa willistoni Melander, 1913 with
the latter being the senior synonym.

Early in the 20th century, dipterists in
the greater Washington, D.C. area began
a series of papers on the Diptera or true
flies of that area, beginning with Banks et
al. (1916). These papers dealt with the
Diptera fauna on a family basis, and the
series was eventually intended to treat
comprehensively all represented families.
Only 17 families were then published,
with the last appearing in 1931 (Malloch
et al. 1931). Nearly 50 yr later, Wirth and
coauthors (Wirth et al. 1977, Wirth &
Grogan 1979, 1981) published three
faunistic papers on three tribes of the
family Ceratopogonidae. As a continua-
tion to this faunal series on Diptera, we
are offering this contribution on the
family Canacidae sensu lato and are
planning to submit similar treatments on
other families.

The resumption of this series was
prompted in part by recent interest in
the biodiversity of the greater Washing-
ton, D.C. area and more specifically by an
inventory of the insects, including Dip-
tera, occurring along the Potomac River
gorge in the National Park Service parks.
A basic component of these or any

biodiversity study is a comprehensive,
taxonomic treatment of the fauna wherein
all included species are fully elaborated,
including how they are differentiated
(recognized), where they occur, their
relevant literature, and a summary of
their natural history, as this information
is available. The importance of knowing
the species’ scientific name cannot be
overly emphasized, as it provides an
entrée into the literature on that species
(Thompson 1997).

Faunistic treatments by definition are
of limited geographic scope, and for the
present series, the geographic scope is the
Delmarva states in the classical sense. The
classical definition is an antebellum re-
gion, then consisting of the District of
Columbia plus the states of Delaware,
Maryland, and Virginia with West Virgi-
nia as an included part of the latter state.
Since the American Civil War, the name
Delmarva has evolved to most often refer
to the Delmarva Peninsula, which is that
portion of these states on the eastern side
of the Chesapeake Bay. For our purposes,
however, we are using the name in its
classical meaning, and to avoid confusion
with the Peninsula, which is an included
but much smaller subregion, we refer to* Corresponding author.
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sex, and specimen location were listed.
Label data from holotype specimens were
recorded exactly, and clarifying informa-
tion, such as script style and label color, is
enclosed within brackets.

Distribution maps were made using
ESRI ArcViewE GIS 3.2. Longitude and
latitude coordinates were obtained for the
locality where each specimen was collected
and entered into a Microsoft ExcelE
spreadsheet. If unavailable directly from
specimen labels, longitude and latitude
were estimated using gazetteers and maps
to determine the geographical coordinates.

Dissections of male and female genita-
lia and descriptions were performed using
the method of Clausen & Cook (1971)
and Grimaldi (1987). Microforceps were
used to remove abdomens, which were
macerated in a potassium or sodium
hydroxide solution. Cleared genitalia
were rinsed in distilled water and 70%
ethanol and then transferred to glycerin
for observation. If necessary for proper
orientation, the specimen was transferred
from glycerin to glycerine jelly. The
glycerin jelly was heated, and the speci-
men appropriately oriented. After cool-
ing, the embedded specimen in glycerin
jelly became immobilized. Abdomens
were placed in an attached plastic micro-
vial filled with glycerin and attached to
the pin supporting the remainder of the
insect from which it was removed. For
freshly caught specimens, we recommend
that the epandrium and associated struc-
tures of the male terminalia be teased
open, thus allowing examination of these
structures and identification of the species
without need of dissection.

Species’ descriptions are composite and
not based solely on the holotypes, and
paired structures are described in the
singular, except where the context makes
this inappropriate.

Although many specimens examined
for this study are in the National Museum
of Natural History, Smithsonian Institu-
tion, Washington, D.C. (USNM), we also

borrowed and studied or cited numerous
specimens that are deposited in the
following museums:

AMNH American Museum of Natu-
ral History, New York, New
York

ANSP Academy of Natural Sciences
of Philadelphia, Pennsylvania

CAS California Academy of Sci-
ences, San Francisco, Califor-
nia

GWMP George Washington Memori-
al Parkway, National Park
Service, Turkey Run, Mc-
Lean, Virginia

MCZ Museum of Comparative
Zoology, Harvard University,
Cambridge, Massachusetts

Systematics

Family Canacidae Jones (27 genera,
288 species)

Canacenae Jones 1906:170, 198 [as a sub-
family of Ephydridae, incorrect forma-
tion of the family-group name]. Type
genus: Canace Haliday, 1837.

Canaceidae.—Hendel 1916:297 [incorrect
formation of the family-group name].—
Wirth 1951:245–275 [revision]; 1965:
733–734 [Nearctic catalog]; 1987:1079–
1083 [North American manual].

Canacidae.—Enderlein 1935:235.—Ma-
this 1982:1–29 [classification].

Tethinidae Hendel 1916:297; 1917:45. Type
genus: Tethina Haliday.—Vockeroth
1965:726–728 [Nearctic catalog]; 1987:
1073–1078 [North American manual].—
Mathis & Munari 1996:1–27 [world ca-
talog].—McAlpine 2007:42 [synonymy].

Diagnosis.—The family Canacidae,
sensu lato, is distinguished from other
families of the Carnoidea by the following
combination of characters: exclusively or
tending to occur in saline habitats (second-
arily in freshwater habitats). Head: post-

VOLUME 120, NUMBER 4 389









aedeagus thick, pubescent; pregonite dis-
tinct, long, tapered, pointed, partly fused
with postgonite; hypandrium in lateral
view narrow; distal portion of postgonite
long, tapered, pointed; basiphallus long,
pointed, triangular; ejaculatory apodeme
moderately flared. Female cercus bearing
fine setulae only (Figs. 52, 53); sperma-
theca as in Fig. 54.

Specimens examined from the Del-

marva states (Fig. 57).—Nearctic: United
States. Virginia. Fairfax: Turkey Run
(mouth; 38u57.9�N, 77u09.4�W), 22–25
May 2007, D. & W. N. Mathis (1= , 2R;
GWMP, USNM).

Distribution.—Australasian/Oceanian:
Hawaiian Islands (Molokai, Oahu). Ne-
arctic: Canada (British Columbia, Mani-
toba). United States (Arizona, California,
Hawaii, Idaho, Nevada, New Mexico,
Ohio, Oregon, Utah, Virginia, Washing-
ton). Neotropical: Mexico (Baja Califor-
nia, Mexico). Palearctic: Czech Republic,
Germany, Great Britain, Hungary, Po-
land, Slovakia, Switzerland.

Natural history.—This species occurs in
a variety of habitats, often associated
with terrestrial habitats that are adjacent
to aquatic systems. The water quality in

these systems varies tremendously from
relatively pristine fresh water, to alkaline
or saline, or even highly polluted (Mel-
ander 1952; Vockeroth 1965; Szadziewski
1983; Roháček 1992). Munari & Vanin
(2007) regard this species as a true
halophilous species as well as a fairly
euryoecic, mesophilous and sometimes
also synanthropic fly.

Variation.—Variation was noted in the
coloration of legs, particularly the tibiae.
Occasional specimens exhibit a slightly
paler color on the basal half of the mid-
and hindtibiae. The legs of P. occidentalis,
however, are almost always conspicuous-
ly darker than those of P. coronata. Thus,
most specimens of both sexes can be
separated on the basis of the mid- and
hindtibial coloration, which in P. coro-

nata is partially yellow and in P. occiden-

talis is entirely grayish.
Remarks.—Our concept of this species

is based primarily on structures of the
male and female terminalia and second-
arily on the coloration of the legs. These
structural and chromatic characters seem
to be consistent and diagnostic.

Until its discovery along the Potomac
River (Turkey Run) in Virginia, the

Figs. 51–54. Pelomyia occidentalis. 51. Epandrium, cercus, surstylus, lateral aspect. 52. Female
postabdomen, ventral aspect. 53. Same, lateral aspect. 54. Spermatheca, lateral aspect.
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2 fronto-orbital setae minute or absent.
Genal setulae whitish or absent. Frons
mostly dark gray to black except anterior
lateral edges maybe somewhat white or
silvery and anterior third or so orange.
Thorax: wing as in Fig. 56.

Specimens examined from the Del-

marva states (Fig. 57).—Nearctic: United
States. Delaware. Sussex: Indian River
Inlet (38u36.9�N, 75u04.3�W; salt marsh),
17 May 2006, D. & W. N. Mathis (1R;
USNM).

Maryland. Calvert: Chesapeake Beach
(38u41.2�N, 76u32.1�W), 30 Jun–3 Jul
1924, 1926, J. M. Aldrich, J. R. Malloch
(1= , 3R; USNM); Lusby (38u24.6�N,
76u27.3�W), 3 Aug 1969, G. Steyskal
(1= ; USNM); Scientists Cliffs (38u31�N,
76u30.8�W), 2 Jun 1977, W. N. Mathis
(2R; USNM).

Virginia. King George: Dahlgren Way-
side Park (38u21.6�N, 77u00.9�W; Poto-
mac River), 8 Jun 2007, D. & W. N.
Mathis (5= , 9R; USNM). Smyth: Saltville
(36u52.9�N, 81u45.7�W), 4 May 1962, W.
W. Wirth (1R; USNM); Saltville
(36u52.3�N, 81u46.4�W; 1710 ft), 22 Jun
2007, D. & W. N. Mathis (7= , 2R;
USNM).

Distribution.—Nearctic: Canada (Brit-
ish Columbia, Manitoba, Northwest Ter-
ritories, Saskatchewan), Greenland, Unit-
ed States (Arizona, California, Colorado,
Connecticut, Idaho, Kansas, Maine,
Maryland, Massachusetts, Michigan,
Montana, Nevada, New York, North
Dakota, Oregon, Rhode Island, South
Dakota, Texas, Utah, Virginia, Washing-
ton, Wyoming). Neotropical: Mexico
(Baja California). Palearctic: Austria,

Fig. 57. Distribution map of Pelomyia occidentalis (square) and Pelomyiella mallochi (dots) in
Delmarva states.
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tertidal zone, wrack heaps (usually brown
algae that are most abundant along
temperate seashores bathed by cold cur-
rents), salt marshes, dune vegetation, and
on salty soils or bare sand. We have also
observed adults often in large numbers on
carcasses of marine animals on beaches.

The immature stages of the subfamily
are incompletely known. Ferrar (1987)
provided some observations on the pu-
paria of Tethina grisea (Fallén). Gorc-
zytza (1988) reported on the spatial and
seasonal distribution of some European
species (Pelomyiella mallochi (Sturtevant),
Tethina albosetulosa (Strobl), T. illota

Haliday, T. flavigenis (Hendel), and T.

grisea (Fallén)) from a study using color
traps on the Frisian Islands of Mellum
and Memmert. In nature, an abundance
of individuals and a paucity of species
sometimes characterize sandy sites where
tethinids occur.

Genus Tethina Haliday
(68 species worldwide; 3 from the

Delmarva States)

Tethina Haliday, in Curtis 1837:293 (as
a subgenus of Opomyza; published in
synonymy; first made available by use
in Haliday 1838:188). Type species:
Opomyza (Tethina) illota Haliday
1838, by subsequent monotypy (Hali-
day 1838:188).—Sturtevant 1923:5–7
[discussion of synonymy, listing of
Nearctic species].—Melander 1952:199
[revision Nearctic species].—Vockeroth
1965:727–728 [Nearctic catalog]; 1987:
1075 [key].—Thompson & Mathis
1981:86 [citation, nomenclature].—
Mathis & Munari 1996:13–19 [world
catalog].—Foster & Mathis 1998:608–
630 [revision of Caribbean and Gulf of
Mexico species].—Sabrosky 1999:32,
304 [citations, nomenclature].

Rhicnoessa Loew 1862:174. Type species:
Rhicnoessa cinerea Loew, by mono-
typy.—Loew 1865:34–39 [revision].—
Williston 1908:292, 296 [fig. of head,

key].—Collin 1911:234 [probable syn-
onymy with Tethina].—Malloch 1913:
147 [discussion, fig. of head].—Melan-
der 1913:298 [key to Nearctic species];
1952:200 [revision of Nearctic spe-
cies].—Hendel 1917:46 [synonymy in
key]; 1934:46 [references].—Curran
1934:331 [key].—Munari 1990:60–61
[status as a subgenus of Tethina].

Phycomyza Melander 1952:198. Type
species: Rhicnoessa milichioides Melan-
der, by original designation.—Vocker-
oth 1965:727 [Nearctic catalog].—Fos-
ter 1976:338 [synonymy].

Diagnosis.—Tethina is distinguished
from other genera of the subfamily
Tethininae by the following combination
of characters: Head: frons bearing some
setulae in addition to larger setae; fronto-
orbital and orbital setae usually with
similar orientation, mostly reclinate or
lateroclinate; fronto-orbital setae 3–4;
postocellar setae more or less convergent.
Face with shiny tubercle above vibrissal
pore. Eye appearing bare, setulae very
sparse or lacking. Gena bare (except for
Tethina pictipennis, which has scattered,
thin setulae like Pelomyiella) except for
a ventral or nearly ventral row of setulae;
gena high in many species, height 0.5–0.75
that of eye height. Palpus and proboscis
usually normally developed; clypeus
small, if exposed not protruding anteriad
beyond oral margin. Thorax: scutum with
more or less numerous rows of coarse
setulae arising from punctures; scutellar
disc bare; postpronotum with 3 or more
setae, ventral seta curved upward; acros-
tichal setulae in two or more complete or
nearly complete rows; prescutellar acros-
tichal setae present. Wing with costa not
spinose; vein A1 � CuA2 short, much
shorter than discal cell; wing usually
shorter, about twice as long as wide (less
often 2.5–3 times); cell bm and discal cell
distinct. Mid and hind tibiae evenly
setulose, lacking anterodorsal or poster-
odorsal setae. Abdomen: tergites wider
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than long; tergite 6 well differentiated
from short syntergosternite 7 � 8, the
latter forming a dorsal pregenital sclerite.
Male terminalia: surstylus positioned at
ventral margin of epandrium, usually
broadly articulated externally with epan-
drium, internally with subepandrial scler-
ite; aedeagus usually very long and
sinuous, either thick and straplike or
narrow and ribbonlike; aedeagus micro-
pubescent dorsally.

Discussion.—Worldwide among genera
of Tethininae, Tethina has more than half
of the described species (68 of 107)
(Mathis & Munari 1996; Munari 2002).
Three species occur in the study area. The
included species of Tethina occur along
maritime beaches of the littoral biotic
region. Specimens are sometimes abun-
dant, especially on fresh and decompos-
ing wrack.

Key to Species of Tethina from the
Delmarva States

1. Gena short, 0.33 or less height of
eye; setae and setulae black . . . .
. . . . . . . . . . . . . . . . . . T. parvula (Loew)

– Gena high, 0.37–0.75 height of eye;
setae and setulae mostly white . . . . 2

2. Surstylus in lateral view straight . . . .
. . . . . . . . . . . . . T. willistoni (Melander)

– Surstylus in lateral view curved ante-
roventrally . . . . . . . . . T. albula (Loew)

Tethina albula (Loew)
Figs. 58–62

Rhicnoessa albula Loew 1869:44 [United
States. Rhode Island. Newport: New-
port (41u29.4�N, 71u18.8�W); ST = /R,
MCZ].—Johnson 1910:812 [citation];
1913:89 [citation]; 1930:156 [cita-
tion].—Malloch 1913:147 [citation].—
Melander 1913:298 [key]; 1952:201–202
[key, citation].—Frey 1919:15 [cita-
tion].—Hendel 1934:43 [key], 46–47
[citation].—Hennig 1937:140 [citation].

Tethina albula.—Sturtevant 1923:6 [ge-
neric combination].—Johnson 1925:

286 [citation].—Curran 1934:330 [cita-
tion].—Vockeroth 1965:727 [Nearctic
catalog].—Prado & Tavares 1966:431–
432 [revision, figs. of = terminalia].—
Foster 1976:2 [Neotropical catalog].—
Mathis & Munari 1996:14 [world cata-
log].—Foster & Mathis 1998:609–611
[revision; Caribbean and Gulf of Mex-
ico, figs. of head and = terminalia].

Rhicnoessa sonorensis Melander 1952:207
[Mexico. Baja California and Sonora:
Rocky Point Marsh; LT = (designated
by Foster 1976:2), USNM].—Cole
1969:387 [distribution, diagnosis].—
Foster & Mathis 2000:544 [synonymy,
citation].

Tethina sonorensis.—Foster 1976:2 [ge-
neric combination, lectotype designa-
tion, Neotropical catalog].—Mathis &
Munari 1996:18 [world catalog].

Diagnosis.—This species is distin-
guished from congeners by the following
combination of characters: body length
1.60–3.15 mm; body with gray to whitish
gray microtomentum; setae may be all
white to some black. Head (Fig. 58):
antennae and frons yellow; gena high,
greater than 0.5 eye height. Thorax:
uniformly gray microtomentose, some-
times with a light brownish or golden
cast; 4 irregular rows of acrostichal
setulae; scutellum uniformly gray; femora
mostly gray, midfemora often more yel-
lowish gray; hindfemora of male slightly
more swollen than fore- and midfemora;
tibiae mostly yellow, sometimes slightly
grayish in middle third; foretarsus all
yellow except apical tarsomere may be
dark, mid tarsus also may have slightly
darkened apical tarsomere, apical tar-
somere of hindtarsus brown to black;
wings whitish with veins yellowish to
brownish. Abdomen: gray microtomen-
tose with extreme apices of sternites
yellowish. Male terminalia (Figs. 59–61):
surstylus articulated with and broadly
attached to epandrium, narrowly spatu-
late in posterior view (Figs. 59–61), length
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1925:286 [citation]; 1930:156 [cita-
tion].—Vockeroth 1965:727 [Nearctic
catalog]; 1987:1073 [habitus fig.].—
Mathis & Munari 1996:18 [world cata-
log].

Rhicnoessa whitmani Melander 1913:298
[United States. Massachusetts. Barn-
stable: Woods Hole (41u31.6�N, 70u
40.4�W); HT = , USNM].—Sturtevant
1923:7 [synonymy].

Diagnosis.—This species is distin-
guished from congeners by the following
combination of characters: body length
1.72–2.93 mm; body with gray to whitish
gray microtomentum; all setae and setu-
lae black. Head: antennae mostly yellow
except third flagellomere brown around
base of arista; frons yellow; gena high,
greater than 0.5 eye height. Thorax: 4
irregular rows of acrostichal setulae;
scutellum uniformly gray. Wing whitish

with brownish veins. Legs with femora
mostly gray, apical tips yellowish; hindfe-
mora of male slightly swollen compared
to fore- and midfemora; tibiae mostly
brown to grey, only base and apex yellow
to varying extent; basal 3 tarsomeres
yellow, apical 2 tarsomeres variably
brown to black. Abdomen: gray micro-
tomentose, sometimes some sternites may
be brownish with apices brownish to
yellowish. Male terminalia (Figs. 63, 64):
surstylus articulated with and broadly
attached to epandrium, elongate and
roundly spatulate in posterior view
(Fig. 63), length 2.5 times width, apex
rounded; median margin bearing irregu-
lar row of dense setulae and some strong
setae along entire length, setulae moder-
ately well developed; surstylus in lateral
view (Fig. 64) boot-shaped, height 2.5
times width, gently curved anteriorly,
rather straight posteriorly, basal portion

Fig. 65. Distribution map of Tethina parvula in Delmarva states.
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produced anteriorly as a moderate lobe
that bears a patch of setulae mesally;
aedeagus thick, straplike, bearing dense
velvety hairlike pubescence on dorsal
surface; female cerci entirely gray.

Type material.—The lectotype female
of Rhicnoessa parvula, here designated,
is labeled ‘‘Loew Coll./parvula Lw.
[handwritten]/Type. 13446 [red; number
‘‘13446’’ handwritten]/ LECTOTYPE R
Rhicnoessa parvula Loew By Mathis &
Foster [handwritten except for ‘‘LECTO-
TYPE’’ and ‘‘By’’; black submarginal
border].’’ The lectotype is double
mounted (minuten in a flat, rectanglar
piece of cork), is in fair condition
(verdigris at juncture of minuten and
thorax), and is deposited in the MCZ
(13446). There are two female specimens
that are in the same piece of cork. The
lectotype is the specimen on the right and
is pinned through the thorax. The para-
lectotype is the female pinned to the left
and minuten is partially through the base
of the abdomen. In the original publica-
tion, Loew wrote that the syntypes were
from Newport, Rhode Island. Loew also
wrote that there was a male and female
syntype; both specimens, however, are
females.

Examination of the type specimen of
Rhicnoessa whitmani Melander, deposited
in the USNM, confirms Sturtevant’s (1923)
synonymy of whitmani and parvula Loew.

Specimens examined from the Delmarva

states (Fig. 65).—Delaware. Sussex: Re-
hoboth (38u43.2�N, 75u04.6�W), 25 Jun–4
Aug 1939, 1941, A. L. Melander (4= , 9R;
USNM); Delaware Seashore State Park
(38u40.6�N, 75u04.1�W; beach), 17 May
2006, D. & W. N. Mathis (1= , 1R;
USNM).

Maryland. Calvert: Calvert Beach
(38u27.9�N, 76u28.6�W; on flowers of
Solidago), 17 Sep 1989, W. E. Steiner, J.
Hill (7= , 1R; USNM); Chesapeake Beach
(38u41.2�N, 76u32.1�W), 30 May–19 Sep
1915, 1930, 1931, J. M. Aldrich (4= , 10R;
USNM); Scientists Cliffs (38u31�N,

76u30.8�W), 2 Jun 1977, W. N. Mathis
(2= , 4R; USNM). Worcester: Saint
George Island, Seaside (38u07.2�N,
76u29�W), 23 Jun 1931, A. L. Melan-
der (1= ; USNM). Talbot: Wittman
(38u47.6�N, 76u17.6�W), 11 May 1986,
W. E. Steiner (1= , 1R; USNM).

Virginia. Accomack: Assateague Island,
22 Jul 1967, G. C. Steyskal (1= ; USNM).
Northampton: Kiptopeke (37u10�N, 75u
59.1�W), 2–5 Oct 1987, W. E. Steiner, J.
M. Swearingen, J. M. Hill, J. J. Marshall
(9= , 8R; USNM); Smith Beach (37u
21.5�N, 75u59.6�W), 16 Jun 2007, D. &
W. N. Mathis (9= , 3R; USNM). Stafford:
Aquia Harbor (3 km N Stafford;
38u27�N, 77u23.3�W), 8 Jun 1988, D. &
W. N. Mathis (1= ; USNM). Westmore-
land: Westmoreland State Park (Potomac
River; 38u09.7�N, 76u51.9�W), 9 Jun 1988,
D. & W. N. Mathis (9= , 3R; USNM);
Washington Birthplace National Monu-
ment (38u13.7�N, 76u54.6�W), 16 Sep
1994, W. N. Mathis (1= ; USNM). In-
dependent City: Virginia Beach (36u
55.9�N, 76u01.2�W), 23 Jun 1933, J. M.
Aldrich (1= , 1R; USNM).

Distribution.—Nearctic: Canada (Que-
bec), United States (California, Connecti-
cut, Delaware, Maine, Maryland, Massa-
chusetts, New Jersey, New York, North
Carolina, Ohio, Rhode Island, Virginia,
Washington).

Remarks.—This species is easily distin-
guished externally from T. albula by the
black setae and setulae. In addition, the
coxa, femora, and tibia of T. parvula have
darker gray microtomentum.

Tethina willistoni Melander
Figs. 66–71

Anthomyza cinerea Williston 1896:444
[West Indies. St. Vincent. Wallilabou
beach (13u15�N, 61u16�W); NT = (des-
ignated by Foster & Mathis 1998:615),
USNM; preoccupied, Loew 1862].

Rhicnoessa willistoni Melander 1913:298
[new name for T. cinerea of Williston,
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