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Studies of Canacidae (Diptera), I
Suprageneric Revision

of the Family, with Revisions
of New Tribe Dynomiellini

and New Genus Isocanace

Wayne N. Mathis

Introduction

Beach flies, or members of the family Canaci-
dae, are common inhabitants of maritime
beaches, and except for extreme northern and
southern latitudes, they are found the world over.
Although fairly abundant and widespread, most
of the world's fauna remained unstudied until
this century, when the first and only revision of
the family was presented by Wirth (1951). Since
then the number of species described in the family
has nearly doubled. Moreover, new genera have
been proposed (Soika, 1956; Mathis and Wirth,
1978), and several others have been revised
(Wirth, 1956a, 1964, 1970; Mathis, in press). To
date, however, no attempt has been made to
determine relationships among genera or to elu-
cidate the higher classification of the family. My
intent herein (and in a second part of this series,
in preparation) is to review the family at the
generic level, to propose a higher classification, to
present a catalog of species, and to provide keys
to known species. In this part, I am also revising
the genus Isocanace.

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

METHODS.—The methods and descriptive for-
mat used generally in this study were explained
in parts I—III and V-VI of the Ephydrinae series
(Mathis and Shewell, 1978; Mathis, 1979, 1980,
1982; Mathis and Simpson, 1981).

One new adjective, "anaclinate," has been in-
troduced to describe the orientation of some genal
bristles. It means directed upwards, upturned.

Because the intent of this study is to provide a
synoptic review, I have not provided detailed
generic descriptions. Instead I have written a
"Descriptive Diagnosis" for each genus, which, as
the term implies, is a hybrid between a brief
diagnosis and an in-depth description. Its imme-
diate purpose is to facilitate recognition and to
serve as a springboard for future, more thorough
studies.

I have attempted to make the annotations for
the various taxa uniform by using the same
word(s) for similar references: "list," usually fol-
lowed by a locality, indicates the mention of a
species from a locality (sometimes a few localities)
without additional data; "distribution" is used
for citations where several localities are cited or
where a summary of the distribution is given;
"discussion" applies to references providing infor-
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mation of a varied nature, from taxonomic status
to nomenclature; "review" is used for references
that are essentially a reworking of data previously
available; "revision" means that new material,
observations, etc., are incorporated in the refer-
ence; "catalog," accompanied by an indication of
the taxon's zoogeographic region (the catalogs,
especially those since 1965, are fairly standard in
content, and I feel nothing is gained by citing any
unique features of a particular catalog). Where
these words are not broadly appropriate, other
descriptors, such as "resurrection from syn-
onymy" or "figure of male terminalia," are in-
cluded. I have attempted to include all pertinent
literature that applies to the appropriate species,
although some judgment was exercised. An oc-
casional reference was eliminated, usually be-
cause there was doubt as to the identity of speci-
mens, or the reference contained only the species
epithet, without further elaboration as to natural
history, distribution, etc.

ACKNOWLEDGMENTS.—Although this study was
based primarily on specimens in the National
Museum of Natural History, numerous others
were borrowed, particularly type specimens of
previously described species. To my colleagues
and their institutions, listed below, who lent spec-
imens, I express my sincere thanks. Without their
cooperation this study could not have been com-
pleted.

ANIC Australian National Insect Collection, CSIRO,
Division of Entomology, Canberra, Australia
(Dr. Don H. Colless)

BMNH British Museum (Natural History), London,

England (Dr. Brian H. Cogan)
DEI former Deutsche Entomologische Institute, col-

lections in the Institut fur Pflanzenschutzfor-
schung, Zweigstelle Eberswalde, Abteilung
Taxonomie der Insekten, Eberswalde, Ger-
many (DDR) (Dr. Giinter Morge)

HU Museum fur Naturkunde, Humboldt Universi-
tat, Berlin, Germany (DDR) (Dr. H. Schu-
mann)

KMMA Koninklijk Museum voor Midden-Afrika, Ter-
vuren, Belgium (Drs. J. Decelle and R. Jocque)

MNHN Museum National d'Histoire Naturelle, Paris,
France (Dr. Loic Matile)

NMP Natal Museum, Pietermaritzburg, South Africa
(Dr. Brian Stuckenberg)

SPHTM School of Public Health and Tropical Medicine,
Sydney, Australia (Dr. Margaret L. Cook)

TRC Transvaal Museum Collection, Pretoria, South
Africa (Dr. G. L. Prinsloo)

USNM former United States National Museum, collec-
tions in the National Museum of Natural His-
tory, Smithsonian Institution, Washington,
DC.

ZIL Zoological Institute, Lund University, Lund,
Sweden (Dr. Hugo Andersson)

I also wish to acknowledge the following for
providing information or special assistance: Miss
Hollis B. Willams for general technical help; Mr.
Victor E. Krantz for photographing wings; Mrs.
Susann G. Braden and Ms. Mary-Jacque Mann
for taking the scanning electron micrographs; Mr.
Young Sohn and Ms. Molly Ryan for executing
all habitus illustrations; and Miss Noreen Connell
for typing the various drafts of the manuscript.
Finally, I wish to thank Drs. Willis W. Wirth,
Curtis W. Sabrosky (especially for nomenclatural
assistance), and Richard C. Froeschner for criti-
cally reviewing the manuscript.

CANACIDAE Jones

Key to Subfamilies and Tribes of Canacidae

1. Lateroclinate fronto-orbital bristles either 4 or more, or 3 and with ster-
nopleural bristle lacking; female genital lamella with I large, apical seta,
this usually acutely pointed (Canacea Cresson; Chaetocanae Hendel; Dyno-
miella Soika; Isocanace, new genus; Tnchocanace Wirth; Xanthocanace
Hendel) CANACINAE, new subfamily . . . 2

Lateroclinate fronto-orbital bristles 3 and sternopleural bristle present;
female genital lamella with 2 large setae, one apical, the other subapical,
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each rather bluntly rounded (Nocticanace Malloch; Canaceoides Cresson;
Paracanace Mathis and Wirth; Procanace Hendel)

NOCTICANACINAE, new subfamily

2. Lateroclinate fronto-orbital bristles 4 or more, sternopleural bristle some-
times present (see generic treatments below)

DYNOMIELLINI, new tribe
Lateroclinate fronto-orbital bristles 3, sternopleural bristle lacking (Canace

Haliday) CANACINI, new tribe

DISCUSSION.—The subfamily Nocticanacinae
will be the subject of the second part of this series
(in preparation) and will be dealt with in a similar
manner.

The tribe Canacini comprises but one genus,
Canace Haliday, which was recently reviewed by
me (Mathis, 1982) in a study of the beach flies of
Israel.

DYNOMIELLINI, new tribe

DIAGNOSIS.—Small to moderately large beach
flies, similar to those in Canacini but differing

from it and other members of the family Cana-
cidae by the following characters: large, laterocli-
nate, fronto-orbital bristles 4 or more; conforma-
tion of head in profile square to rectangular, not
as a parallelogram; generally setose or setulose,
especially evident on mesonotum, with acrosti-
chal setae and other setae conspicuous; sterno-
pleural bristle sometimes present; female genital
lamellae broad basally, width 3-5 times wider
than apical width of lamellae, with 1 large, apical,
generally acutely pointed bristle; surstylus of
male terminalia generally a simple, ventral exten-
sion of the epandrium, apex frequently hooklike,
hook directed anteriorly.

Key to Genera of Tribe Dynomiellini

1. Sternopleural bristle present, sometimes pale 2
Sternopleural bristle absent 3

2. Forefemur lacking row of spinelike setae; arista with 2 rows of setulae
extending from base to apex; 1 supra-alar bristle (the briani
group) Isocanace (in part), new genus

Forefemur with row of spinelike setae along apical one-half of antero-
ventral surface, usually 4 or 5 setae; apical one-third of arista bare; 2
supra-alar bristles Canacea Cresson

3. Anterior notopleural bristle present; lateral scutellar bristles 2 pairs . . . . 4
Anterior notopleural bristle absent; lateral scutellar bristles 1 pair 6

4. Vein M with last section arcuate; mesofrons uniformly and densely setulose;
5-6 fronto-orbital bristles; setae generally pale. Xanthocanace Hendel

Vein M with last section more or less straight, not distinctly arcuate;
mesofrons with bare areas, not densely setulose; 4 fronto-orbital bristles;
setae generally dark colored 5

5. Arista with 2 rows of setulae extending from base to apex, 1 row dorsally
and 1 ventrally; postocellar setae conspicuously smaller than ocellar
bristles, with proclinate, slightly divergent orientation (the albiceps
group) Isocanace (in part), new genus
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Arista with apical one-third bare; postocellar setae subequal in size and
with similar orientation as ocellar bristles Dynomiella Soika

6. Mesofrons well sclerotized, distinct from membranous-appearing parafrons;
anteroclinate genal bristle, large, black; anaclinate genal bristles lacking;
arista with 2 rows of setulae extending to apex; propleuron set-
ulose Chaetocanace Hendel

Mesofrons and parafrons not distinct from each other except by color in
some species, both appearing membranous although usually tomentose;
anteroclinate genal bristle small, pale; anaclinate genal bristles 2; arista
with apical one-third to one-half bare, stylelike; propleuron bare of
setulae Trichocanace Wirth

Genus Canacea Cresson

FIGURES 1-12

Canacea [lapsus].—Malloch, 1924a:52,53 [description of C.
macateei, diagnosis of genus, see "Discussion" below].—
Johnson, 1925:276 [list].—Mathis, in press [discussion].

Canacea Cresson, 1924:164 [type-species: Canacea macateei
Malloch, by original designation and monotypy; Cresson
validated Malloch's name as an indication].

Canace [in part].—Malloch, 1933:4 [discussion].—Curran,
1934:356 [discussion, generic key].—Cresson, 1936:
264,265 [discussion, description of new species].—Wirth,
1951:259-265 [review]; 1965:733 [Nearctic catalog]; 1970:
397-403 [revision]; 1975:1 [Neotropical catalog].—
Wheeler, 1952:90,91 [discussion].

DESCRIPTIVE DIAGNOSIS.—Resembling Dyno-
miella Soika but differing from it and other genera
by the following combination of characters.

Head (Figures 1-7): Mesofrons distinct from
parafrons, shiny, very thinly tomentose, with 3-5
large, proclinate setae along lateral margin, mid-
portion bare of setae; parafrons tomentose, ap-
pearing dull (Figure 4); postocellar bristles sub-
equal to ocellar bristles and with similar orienta-
tion (Figure 4); 4 large, lateroclinate, fronto-
orbital bristles (Figure 5); arista variable, usually
with apical one-fourth to one-third bare of setu-
lae, stylelike, some species with minute setulae
extending nearly to apex but not appearing plu-
mose (Figure 7); anaclinate genal bristles 2 (Fig-
ures 1,2); anteroclinate genal bristle 1 (Figures 1,
2)- ' ' -...,

Thorax (Figures 8-12): Dorsocentral bristles 4
(1+3), all subequal in size; acrpstichal setae con-
spicuous, arranged in 4 irregular rows anteriorly,

becoming more regular posteriorly, midrows with
setulae slightly larger and with large pair of
prescutellar setae; lateral scutellar bristles 2 pairs
and with several setae dorsally (Figure 9); supra-
alar bristles 2, anterior bristle only slightly smaller
than posterior bristle; 2 notopleural bristles (Fig-
ure 8); color of pleural setulae variable, usually
black, bristles black; propleuron bare of setulae;
1-2 large, mesopleural bristles; sternopleural bris-
tle present (Figure 10); forefemur with row of 3-
12 stout, spinelike setae anteroventrally (Figures
11, 12); hind tibia lacking apical seta anteroven-
trally; apical section of vein M straight.

Abdomen: Female genital lamellae broad bas-
ally, basal one-half roughly triangular to nearly
ellipsoidal, apical one-half as 2 parallel-sided,
narrow processes, each with 1 long, stout, apical
bristle; surstylus with anteriorly curved hook.

ZOOGEOGRAPHIC DISTRIBUTION.—New World.
Coasts of North, Central, and South America
from 50° north latitude, south to equator.

DISCUSSION.—Malloch (1924a) first published
"'Canacea''' when he described C. macateei as a new
species. Most subsequent authors, however, in-
cluding Malloch (see Curran below), considered
this spelling to be a lapsus. Evidence to support
the lapsus argument, although mostly circum-
stantial, is as follows. Curran (1934:356) wrote
that in a conversation with Mr. Malloch, the
latter had stated, " 'Canacea' was a slip of the pen"
and that there was "no intention of establishing
a new name." In the original publication itself
there is likewise no indication that Malloch in-
tended his spelling to be a new generic proposal.
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FIGURES 1-12.—Canacea macateei: 1, head, lateral aspect; 2, same, anteroblique aspect; 3, same,
anterior aspect; 4, frons, dorsal aspect; 5, same, left side, dorsal aspect; 6, ocelli, dorsal aspect;
7, antenna, lateral aspect; 8, notopleuron and bristles, lateral aspect; 9. scutellum and bristles,
dorsal aspect; 10, sternopleuron and bristle, lateral aspect; 11, left foreleg, anterior aspect; 12,
same, enlargement of anteroventral spinelike bristles, anterior aspect.
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In Malloch's publications of the same era, new treatment of "Canacea macateei, Malloch." Cresson
genera were proposed with an explicit indication not only used Malloch's spelling and referred to
that the names were new. Malloch also had the Malloch's publication (an indication by defini-
practice of designating a type-species even if the tion of the Code) but stated: "It [Canacea macateei]
genus were then monotypic. Furthermore, in the is the genotype of Malloch's ? genus Canacea,
original publication (1924a:52), Malloch men- which is not congeneric with Canace . . . ." Some
tioned that "there is no species of the genus years later, Cresson (1936) again treated the spe-
definitely listed from North America." This state- cies related to C. macateei, and in his discussion (p.
ment could imply that species of the genus were 265) of C. aldrichi, which was then being newly
known from other zoogeographic regions and described, he said, "Should this group [C. snod-
were listed elsewhere. In view of this evidence and grassii Coquillett, C. macateei, and C. aldrichi] prove
of the fact that "Canacea" was used consistently in to warrant recognition, we may use Canacea Mal-
the paper (in the table of contents and index as loch, 1924, which name was used, apparently
well), I can conclude only that Malloch's usage unintentionally, with macateei when that species
was a lapsus, and that the name is not thereby was originally described." As already established,
made available. "Canacea" of Malloch is not valid, but the name

In the same year as Malloch's publication, was made available by Cresson's subsequent
Cresson (1924:164) did validate the name in his usage.

Key to Species of Canacea

(modified from Wirth, 1970)

1. Forefemur with row of 10-12 stout, anteroventral setae (California)
C. aldrichi (Cresson)

Forefemur with row of 3-5 stout, anteroventral setae (Neotropical, east
coast of North America) 2

2. Setulae of mesopleuron and sternopleuron pale; small species, wing length
1.90-2.40 mm (Panama, Ecuador) C. currani (Wirth)

Setulae of pleural sclerites black; larger species, wing length 2.60-3.70 mm
(Galapagos Islands, Panama, east coast of North America) 3

3. Surstylus with stem of hook long and narrow, longer than its width
(Galapagos Islands, Panama) C. snodgrassii (Coquillett)

Surstylus with stem of hook wide and short, much wider than long (Atlantic
and Gulf coasts from Prince Edward Island to Texas)

C. macateei Malloch

Canacea aldrichi (Cresson), new combination UNITED STATES. California: Santa Clara Co., Palo
Alto [USNM 51848].

Canace aldrichi Cresson, 1936:264—Wirth, 1951:262 [re- ZOOGEOGRAPHIC DISTRIBUTION.—United States
view]; 1965:733 (Nearctic catalog]; 1970:401 [review, fig- (Ca\\fnrn'a\
ure of male terminalia].—Wheeler, 1952:91 [distribution,
kevl Canacea currani (Wirth), new combination

Canace aldnch [sic, printing error].—Wirth, 1956a: 161 [dis-
cussion]. Canace currani Wirth, 1970:402 [figure of male terminalia];

1975:1 [Neotropical catalog].—Wheeler, 1952:90,91 [key,
PRIMARY T Y P E MATERIAL.—Holotype male. locality data].
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PRIMARY TYPE MATERIAL.—Holotype male.
PANAMA. Darien Province: Jaque (light
trap)[USNM 70341].

ZOOGEOGRAPHIC DISTRIBUTION.—Panama

(Darien and Panama provinces, former Canal
Zone), Ecuador (Guayas).

Canacea macateei Malloch

Canacea macateei Malloch, 1924a:52.—Cresson, 1924:164 [dis-
cussion]; 1936:265 [discussion].—Johnson, 1925:276 [list,
Massachusetts, Rhode Island].

Canace snodgrassii [in part, misidentification].—Johnson,
1910:807 [list, New Jersey].—Wirth, 1951:260 [synonymy,
review, figure of male and female terminalia]; 1965:733
[Nearctic catalog].

Canace macateei.—Malloch, 1933:5 [note].—Curran, 1934:356
[status].—Wheeler, 1952:90,91 [distribution, key].—
Wirth, 1970:399 [resurrection from synonymy, review,
figure of male terminalia].—Teskey and Valiela, 1977:
545-547 [description of larva and puparium, natural his-
tory].

PRIMARY TYPE MATERIAL.—Holotype male.
UNITED STATES. Georgia: Glynn Co., Jekyll Island
[USNM 26883].

ZOOGEOGRAPHIC DISTRIBUTION.—Canada (New

Brunswick, Prince Edward Island), United States
(Atlantic and Gulf coasts from Maine to Texas).

Canacea snodgrassii (Coquillett), new
combination

Canace snodgrassii Coquillett, 1901:378.—Cresson, 1936:264
[review].—Wirth, 1969:578 [review]; 1970:401 [review,
figure of male terminalia]; 1975:1 [Neotropical catalog].

Canace snodgrassii [in part].—Wirth, 1951:260 [review, figure
of male and female terminalia]; 1956a: 161 [discussion].

Canace snodgrassi [sic].—Wirth, 1956b:48 [discussion].

PRIMARY TYPE MATERIAL.—Lectotype male
(designated by Cresson 1936:264). GALAPAGOS

ISLANDS. Albemarle Island [USNM 4430].
ZOOGEOGRAPHIC DISTRIBUTION.—Galapagos Is-

lands, Panama (former Canal Zone).

Genus Chaetocanace Hendel

FIGURES 13-22

Chaetocanace Hendel, 1914:98 [type-species: Canace biseta Hen-
del, by original designation and monotypy].—Malloch,

1924b:333 [generic key].—Curran, 1934:357 [generic
key].—Wirth, 1951:265 [review].—Miyagi, 1963:122 [list,
Korea].—Delfinado and Wirth, 1977:391 [Oriental cata-
log.].

DESCRIPTIVE DIAGNOSIS.—Resembling Isocanace

Mathis but differing from it and other genera by
the following combination of characters.

Head (Figures 13-19): Mesofrons distinct
from parafrons, shinier, less tomentose, with 4-6
large, lateral, generally proclinate setae, middle
area bare; postocellar setae subequal to ocellar
bristles and with same orientation (Figure 16); 4
pairs of large, lateroclinate fronto-orbital bristles
(Figure 17); arista plumose, length of branching
rays nearly equal to double basal aristal width
(Figure 19); anaclinate genal bristles lacking, an-
teroclinate genal bristle 1, inserted near level of
anterior margin of eye (Figures 13-15).

Thorax (Figures 20-22): Dorsocentral bristles
4 (1+3), all subequal in size; acrostichal setae
small, arranged in 2 rows, lacking large pair of
prescutellar bristles; 1 pair of scutellar bristles
(Figure 22); anterior supra-alar bristle lacking;
anterior notopleural bristle lacking (Figure 20);
mesopleural setae pale; sternopleural bristle lack-
ing (Figure 21); hind tibia with conspicuous,
rather stout, apical seta anteroventrally; apical
section of vein M straight.

Abdomen: Female genital lamellae very broad
basally, basolateral margins rounded, narrowing
abruptly near level of cleft, lamellae very narrow
from level of cleft to apices, with only 1 large
stout, acute, terminal seta at each apex; surstylus
a simple ventral projection from epandrium, ta-
pered gradually, subapically slightly "hooked '
medially.

ZOOGEOGRAPHIC DISTRIBUTION.—Old World.
Australian (Australia), Oriental (Philippines, Sri
Lanka, Taiwan), Palaearctic (Japan, Korea).

DISCUSSION.—With only two described species,
this is the smallest genus of the tribe and of the
family as well.

The identity of the specimens from Japan,
Korea, and the Philippines has not been con-
firmed, and it may be that additional species are
involved. I have examined several specimens from


