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American ephemeroids (Lyman, 1943), nothing is known of the
mechanisms utilized by Ephoron larvae.

Genus CAMPSURUS Eaton
Figure 34

This relatively large ephemeroid genus is found commonly in
Central and South America and extends northward only to south-
ern Texas. Only one valid species has been reported from the
United States. The genus was erected by Eaton (1868), and
Ulmer (1920) first described larvae of this genus from South
America. Needham and Murphy (1924) provided extensive
figures of the larvae. Larvae from the United States have not
been known previous to this time.

The larvae can be distinguished from the larvae of other
genera by the tusks which are convergent apically and each pos-
sess a large median spine at about mid-length which is followed
distally by a series of smaller spines. The head possesses a broad,
rounded frontal shelf anteriorly. Claws of the prothoracic legs
are paralleled by a long acute process anteriorly and the tarsi
are obscure on these legs. The abdominal gills 2-7 are oriented
dorsally and bent slightly, posteriorly at about mid-length; and
gill 1 is branched.

FiGURe 35. Distribution of Campsurus decoloratus.
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Campsurus decoloratus (Hagen)

Hagen (1861) originally described this species in Palingenia
and from Mexico. McDunnough (1924a) first confirmed the
existence of this species in the United States (Fig. 35). The first
description of the larvae of this species follows. A dorsolateral
view of the whole larva of C. decoloratus is figared (Fig. 34).

Larva. — Length of body excluding tusks and caudal filaments, 20 mm.
Cerci, 6 mm; median terminal filament, 7 mm. General body coloration
ivory with slight gray markings on abdomen and gills. Setae yellow or
gold.

Head. — Anterior margin of frontal shelf evenly convex and extending
across entire width of head between antennal bases, margined with thick
setae lengthening laterally and blending with group of long setae
on antennal pedicels; lateral margins of frontal shelf extending anter-
iorly to level of distal margin of antennal scapes, with pair of large,
upturned single spines at base of shelf laterally. Posterior margin of head
capsule in dorsal view emarginate with median three-fourths straight and
with margin posterior to compound eyes expanded. Flagella of antenna
without setae. Mandibular tusks with large medial spine at mid-length of
tusk followed antriorly by 8-13 small median spines, apices of tusks
slightly upturned, heavily sclerotized, and appearing spine-like; body of
mandible with lateral, vertical band of very long setae near base and
extending to approximately distal margins of antennal pedicels.

Thorax. — Pronotum with pair of anterolateral depressions receiving
posteriorly expanded margin of head capsule posterior to compound eyes;
lateral portions of depression formed by large, anteriorly directed spine.
Tibiae of prothoracic legs with distinct ventral spine at bases of tarsi,
dorsodistal processes nearly as long as tarsi. Tarsi of prothoracic legs
slender, claw-like, and without true claws.

Abdomen. — Gill 1 very small and leaf-like with small secondary,
posteromedial finger-like branch. Gills 2-7 bent posteriorly at mid-length.
Cerci with long thick setae laterally along entire length, sparse setae
medially along entire length. Median terminal filament with sparse setae
along lateral margins for entire length.

Material examined. — 6 larvae, Texas, Guadalupe Co., Lake McQueeny,
X-1-1970, G. Longley, deposited in the Florida A & M University collection,
Tallahassee. 1 dissected larva (on slides), Texas, Guadalupe Co., Guad-
alupe R., at Seguin, VII-22-1952, S. S. Roback, deposited in the University
of Utah collection, Salt Lake City.

Remarks. — Measurements are based on a nearly mature
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individual. There is some indication that there may be an increase
in the number of mandibular spines with age in the larvae.

Although larvae were not reared, adults of C. decoloratus are
common in the Guadalupe River area of Texas. The larvae are
obviously Campsurus and since C. decoloratus is the only species of
the genus for some distance, I am most confident of the association
of the stages.

Campsurus larvae are not well enough known at this time to be
able to compare C. decoloratus with its Neotropical relatives.
Biology and ecology of the larvae of this species are unknown,
although it certainly must be a burrower. It is probably most
similar to Tortopus in habit and habitat for which there is some
data available.

Genus TORTOPUS Needham and Murphy
Figure 36

This genus was originally described by Needham and Murphy
(1924) and based on a Peruvian species, T. igaranus Needham
and Murphy. Eaton (1871) had evidently studied some Tortopus
material from Texas which he considered Asthenopus Eaton
(Traver, 1950). As is the case with the closely allied Campsurus,
Tortopus is restricted to the Western Hemisphere. Three nominal
species are Nearctic. 1 am recognizing the treatment of Tortopus
puella (Pictet) as a nomen dubium after Edmunds and Allen
(1957). Larvae of the genus were not described until quite
recently (Scott et al., 1959). Proper generic disposition of the
species (many of which were originally described as Campsurus)
have been discussed by Ulmer (1932 and 1942) and Traver
(1950).

Tortopus larvae are distinguishable from other ephemeroid
larvae on the basis of the following characteristics: The tusks are
robust, convergent apically, and possess a single, subapical, med-
ian spine. The frontal shelf of the head between the antennae
is straight with a conically produced area below it and evident
between the tusks. Gill 1 is not branched at least in the presently
known species. Most other character states are similar to those
of the genus Campsurus.

TRANS. AMER, ENT. SOC., VOL. 101
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Tortopus circumfluns Ulmer

This species was described from females by Ulmer (1942).
The larvae are unknown. The restricted Southwestern distribution
is shown in Figure 37.

Tortopus incertus (Traver)

This species was originally described by Traver (in Needham
et al,, 1935) in the genus Campsurus, and later transferred to
Tortopus by Ulmer (1942). Burks (1953) considered this spe-
cies a synonym of Tortopus primus (McDunnough); however, I
feel there is not sufficient comparative material available to base
such a conclusion at this time, and would prefer to follow the
specific recognition of Edmunds (1962)!1, The larvae of this
species have been described in some detail by Scott et al. (1959)
and this remains the only species of Tortopus known in the larval
stage'?. The ecology and biology of this species in the Savannah
River, Georgia, was also included along with the larval descrip-
tion. The larvae burrow in large numbers and close proximity into
the clay banks, and burrows are found extensively along the
river. The species reportedly require two years to reach maturity
which occurs from July to September. Berner (personal com-
munication, 1974) now believes, however, that there is a strong
likelihood that there may be several broods each year in Torfopus.
Embryology and early instar behavior has recently been studied by
Tsui and Peters (1974). The larvae may be filter feeders similar
to the related Old World genus, Povilla Navas. The confirmed
distribution of this mainly Southeastern species is shown in Figure
38.

Tortopus primus (McDunnough)

McDunnough (1924a) described this species under the genus
Campsurus and the species was later transferred to Tortopus by

11 The specific makeup and biology of Tortfopus is currently undergoing
study by Mr. Paul H. Carlson, formerly of Florida A & M University.

12 T have examined partially digested body parts of Torfopus larvae taken
from fish stomach analysis in Kansas. Their condition prohibits determina-
tion or description at this time, although they could presumably be assigned
to T. primus McDunnough on the basis of their distribution. I have also
seen very immature larvae from Louisiana and again, on the basis of
distribution records, they would tentatively be placed as T. incertus.
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Ficures 37-39.—37. Distribution of Tortopus circumfluus. 38. T.
incertus. 39. T. primus.

Ulmer (1942). Ide (1941) described this species from Canada
as Campsurus manitobensis Ide which has since been transferred
to Tortopus by Traver (1950) and subsequently synonymized by
Burks (1953). The larvae of T. primus have not been described.

This species is the Midwestern representative of the genus in
the United States (Fig. 39). Burks (1954) listed the states of
Tennessee, Missouri, and Arkansas (with no further locality data)
under the known distribution of T. primus. 1 have not found
these records in the literature previous to this citation under any
Tortopus spp. or synonyms, and presumably they had been newly
recorded by Burks. In addition, I could not locate substantiating
specimens at the Illinois Natural History Survey. It, therefore,
cannot be determined whether these records were actually assign-
able to T. primus or T. incertus or some combination. Because
these states (particularly Arkansas) may contain components of
either the Midwestern, Mississippi River drainage or Southeastern
mayfly fauna, these distribution records are not recorded defini-
tively herein, but attention is drawn to their tentative and presently
inapplicable nature. A new record for T. primus is herein estab-
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lished as follows: 8 male imagos and 13 female imagos, INDI-
ANA, Posey Co., Wabash R. at Old Dam, New Harmony, at
light, VIII-12-1974, A. V. Provonsha and L. Dersch, PU.

I have examined a Tortopus larval head capsule from Fort
Calhoun, Washington County, Nebraska, which on the basis of this
locality can be presumed to be that of T. primus. Because of the
lack of holomorphology and any association with adult material,
the larvae of T. primus, however, still cannot be described. Com-
paring this supposed head capsule of T. primus with those from
large samples of T. incertus has revealed the following difference
which may eventually prove to be of importance in distinguishing
T. primus larvae from those of T. incertus. In T. incertus the
anterolateral horns (at the lateral edges of the frontal shelf)
extend slightly beyond the margin of the antennal scapes as seen
from above. In the supposed head capsule of T. primus, however,
the anterolateral horns do not quite reach the margins of the
antennal scapes as seen from above,

A PRELIMINARY AND PARTIAL KEY TO THE GENERA
AND SPECIES OF MATURE LARVAE OF EPHEMEROIDEA
OCCURRING IN THE UNITED STATES AND CANADA3

1. Head and pronotum with distinctive crowns of short, robust
setae (Fig. 1); mandibles not modified into tusks (Fig. 1);
gills oriented ventrally (Fig. 1) ... . Dolania americana

Head and pronotum without distinctive crowns of setae as above;
mandibles variously modified into anteriorly projecting tusks;
major gills not oriented ventrally (Figs. 3, 12, 20, 26, 28, 31,
34, and 36) ... 2

2( 1). Legs long and slender (Fig. 3); head and body more or less
flattened dorsoventrally (Fig. 3); gills and legs outspread
laterally (Fig. 3). ... Potamanthus ... 9

Legs variously modified, tibiae often broadened and prothoracic
legs often fossorial; head and body not greatly flattened dorso-

13 The key is necessarily incomplete but will serve identification needs
in most cases. It, however, should not be used at the exclusion of textual
discussion herein, and particular attention should be paid to cautions
regarding variability. Where color patterns are utilized, larval specimens
must be mature. Use of established ranges of the various taxa should be
extremely helpful in increasing the probability of accurate or more spe-
cific diagnosis in many cases.
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ventrally; major gills oriented dorsally, with legs usually bent
closer to body (Figs. 12, 20, 26, 28, 31, 34, and 36) ... 3
3( 2). Femora of prothoracic legs produced posteroproximally ventral
to trochanters as in Figure 28; tusks broadened laterally with
armature consisting of row of spurs along lateral margins (Fig.
28); terminal segment of labial palpi club-shaped, being broadly
rounded apically (Fig. 40) ... ... Pentagenia
Femora of prothoracic legs not produced proximally as above
(Figs. 12, 20, 26, 31, 34, and 36); tusks either slender (Figs.
12, 20, 26, and 31) or without singular row of spurs along
lateral margins (Figs. 12, 20, 26, 31, 34, and 36); labial palpi
not club-shaped, being either slightly rounded (Fig. 41),
pointed, truncate, or falcate (Fig. 42) apically ... 4

4( 3). Tusks convergent apically with spines present to various degrees
in distal two thirds (Figs. 31, 34, and 36); labial palpi at right
angles to body of labium as in Figure 41; tibiae without acute
distal processes (Figs. 31, 34, and 36) . ...................... 5§

Tusks divergent and usually upcurved at apices, with armature
not present in distal two thirds (Figs. 12, 20 and 26), but when
present, basad only (Fig. 12); labial palpi lateral to body of
labium (Fig. 42); metathoracic legs with tibiae produced dis-
tally posterior to tarsi to form acute tibial processes (Figs. 12,
20 and 26) . 7

5( 4). Tusks slender and with scattered spines dorsally (Fig. 31); frontal
process of head narrowly produced (Fig. 31); prothoracic legs
with tarsal claws not paralleled by long, acute processes, and
tarsi distinctive (Fig. 31). ... Ephoron ... 13

Tusks robust and with variable spines along median margins
(Figs. 34 and 36); frons of head produced into no more than
expanded shelf-like area (Figs. 34 and 36), with additional,
lower, anteriorly produced clypeal shelf; prothoracic legs with
tarsal claws each paralleled by long, acute, anterior process, and
delineation of tarsi obscure (Figs. 34 and 36) ... 6

6( 5). Tusks as in Figure 34, each with large, median spine followed
distally by series of smaller spines; margin of frontal shelf
between antennae rounded (Fig. 34); gill 1 branched (Fig.
34) Campsurus decoloratus

Tusks as in Figure 36, each with single, large, subapical spine on
median margins; anterodorsal margin of frontal shelf straight
(Fig. 36); gill 1 not branched (Fig. 36) . ... Tortopus't .. 14

14 Although only one species of Tortopus is currently known positively
in the larval stage, tentative identifications may be made on the basis of
confirmed distribution records. Also, see the discussion under T. primus
for a possible morphological difference between T. prirmus and T. incertus.
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8( 7).

9( 2).

10( 9).

11(10).

12¢ 9).
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Frontal process of head distinctly bifurcate (Fig. 12); small group
of spurs basally and laterally on tusks (Fig. 12); tibiae of
prothoracic legs never emarginate apically and not greatly
flattened (Fig. 12). . .. Ephemera ................................... 16

Frontal process of head complete (Figs. 20 and 26); tusks devoid
of any spurs or spines (Figs. 20 and 26); tibiae of prothoracic
legs slightly to distinctly emarginate along distal margin as in
Figures 26 or 20 respectively ... 8

Antennae without whorls of long setae over most of length (Fig.
26); frontal process somewhat angulate with lateral margins
slightly divergent from base (Fig. 26); gill 1 not branched
(Fig. 26) ... Litobrancha recurvata

Antennae with whorls of long setae over most of length of
flagellae (Fig. 20); frontal process rounded (Fig. 20), conical
(Fig. 49), or truncate (Fig. 48); gill 1 branched. . . . Hexagenia
........................................................................................................ 19

Tusks more or less evenly rounded along lateral margins, and
armature scattered over most of dorsal surface (Figs. 3, 44,
and 45); lateral areas of abdominal tergites moderately pat-
terned with pale maculations (Fig. 3). ... myops grouping .. 10

Tusks somewhat constricted and devoid of armature in distal
half (Fig. 43); lateral areas of abdominal tergites not or only

very slightly patterned with pale maculations. . . . verticis
Broupingld e 12
Ground color dark, cinnamon-brown, never with any tinge of
reddish ... Potamanthus myops
Ground color reddish-brown ... 11

Tusks with some scattered spurs present nearly to tips, and with
lateral margins smoothly rounded throughout (Fig. 44) ...
........................................................................ Potamanthus rufous

Tusks with spurs becoming very few in distal half, and with
slight lateral constrictions at approximately mid-length (Fig.
A ) Potamanthus distinctus

Dorsum of abdomen with continuous, longitudinal, median, pale
streak ... Potamanthus walkeri

Dorsum of abdomen with longitudinal, median, pale markings,
which are interrupted at middle third of tergites ...

Potamanthus verticis

15 Because of the lack of morphological information concerning P.
diaphanus it cannot be compared diagnostically with P. verticis and P.
walkeri; it will, however, key to verticis grouping and may or may not fall
with either of the latter two species on the basis of the present key.
Unidentifiable larvae from Arkansas which may possibly be P. neglectus,
but have not been reared for positive association, will key to P. walkeri on
the basis of the color pattern character used in the pertinent couplet.
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FiGUres 40-51. —40-42. Labia. 40. Pentagenia vittigera. 41. Tortopus
incertus. 42. Ephemera simulans. 43-45. Left tusk. 43. Potamanthus
verticis. 44. P. rufous. 45. P. distinctus, redrawn from Traver (1937).
46-47. Gill. 46. Ephoron album. 47. E. leukon. 48-49. Frontal process.
48. Hexagenia atrocaudata. 49. H. rigida. 50-51. Mesotarsal claw. 50.
H. bilineata. 51. H. limbata.

13( 5). Tusks each with 16-25 spines; tracheal branches of gills 2-7 not

darkly pigmented (Fig. 46) ... Ephoron album
Tusks each with 28-39 spines; tracheal branches of gills 2-7
darkly pigmented (Fig. 47) ... Ephoron leukon

14( 6). Midwestern in distribution (Fig. 39) ... Tortopus primus
Distributed in the southern U.S. (Figs. 37 and 38)
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15(14). Southeastern in distribution (Fig. 38) ............... Tortopus incertus
Southwestern in distribution (Fig. 37) ... Tortopus circumfluus

16( 7). Abdomen generally lacking any color pattern, sternites without
dark markings, and appearing relatively broadened and flat-

tened dorsoventrally; caudal filaments more than one half of

length of body ... Ephemera guttulata

Abdomen with dark, longitudinal markings at least on some
sternites, and not appearing flattened or broadened dorso-

ventrally; caudal filaments no more than one half of length

of body ... 17

17(16). Both fore and hind wing pads heavily blotched with dark mark-
ings (Fig. 12) ... Ephemera simulans

Hind wing pads without dark blotches. ................................ 18

18(17). Fore wing pads blotched with dark markings; dark, longitudinal
streaks sometimes discernible laterally along abdomen ...
............................................................................... Ephemera varia

Both fore and hind wing pads relatively free of dark blotches, but
sometimes shaded clouds apparent in fore wing pads; no dark
longitudinal streaks laterally along abdomen ... .
............................................................................ Ephemera blanda

19( 8). Frontal process more or less truncate (Fig. 48), often slightly
emarginate; pairs of round or somewhat elliptical, pale, dark
margined spots sometimes apparent on both tergites and
SEETNItES ....coocooivs oo Hexagenia atrocaudata

Frontal process not truncate (Figs. 20 and 49), if anterior margin
approaching straight, then lateral margins distinctly convergent
anteriorly; never both abdominal tergites and sternites with
pairs of pale, dark margined spots ... ... 20

20(19). Frontal process narrowly conical (Fig. 49); mature male larvae
with distinctive, nearly straight, developing penes ....................
............................................................................ Hexagenia rigida

Frontal process more or less rounded (Fig. 20) or broadly
conical; developing penes of mature male larvae curved. ...... 21

21(20). Tusks usually over one and one half times length of head and
strongly upcurved in distal half; specific adult abdominal color
pattern evident in late instarsl6 ... ... . Hexagenia mundal?

Tusks less than one and one half times length of head; specific
adult color patterns when developed differing from that of
abOVe 22

16 Reference should be made to the figures of Spieth (1941) for the
abdominal color patterns of Hexagenia species.

17 H. munda orlando does not possess the very long tusks, but its color
pattern, relatively small size (15-22 mm), Southern distribution, and its
lake dwelling habits will make its identification possible [see Spieth (1941)
and Berner (1950)].
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22(21).18 Mesotarsal claws swollen for most of their length (Fig. 50);
developing penes of mature male larvae angulate and beak-like;
frontal process sometimes somewhat conical ... . ..
.......................................................................... Hexagenia bilineata

Mesotarsal claws slender for most of their length (Fig. 51);
developing penes of mature male larvae more evenly curved;
frontal process usually evenly rounded (Fig. 20) ...

Hexagenia limbata
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