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BAETlS (EPHEMEROPTERA: BAETIDAE) OF

WISCONSIN^

Edward A. Bergman and William L. ~ i l s e n h o f f ~

Data on life histories and environmental requirements for species in many mayfly
genera remains sketchy at best This is certainly true of Baetis, which is one of the most
common components of Wisconsin's lotic fauna. Most Wisconsin streams that are not
grossly p o b t e d contain one or more species of the minnow-like nymphs, which are
usually found clinging to surfaces of rocks or aquatic plants. Biological studies of Baetis
in North America have been neglected primarily because of their enigmatic taxonomy.
Even keys of Needham e t al. (1935) and Burks (1953), which are considered standard
referenas, are either incomplete or difficult to use when identifying Baetis.
Before a study of the biology of Baetis in Wisconsin could be completed, a study of
their taxonomy was necessary, and numerous unexpected problems were encountered.
Most
were the occurrence of maleless parthenogenetic species, seasonal size
and mlor variations in male imagoes of several species, difficulties in associating reared
specimens with existing descriptions, and physical deterioration of important nymphal
specimens collected by early taxonomists. Despite these problems, we collected valuable
data on Baetis and this paper reports our knowledge of Baetis in Wisconsin today.
In Wxonsin, 14 species of Baetis have been collected. Adult males and mature
nymphs can be separated using keys that follow. Supplemental characters useful in
identification and synonomies are presented in a discussion of each species, and
developmental cycles, ecology, and known distribution of Wisconsin Baetis are summarized in Table 1.

KEY TO WISCONSIN BAETZS-ADULT M A L E S ~
Hind wing with 3 longitudinal veins and with a costal projection near base. . . 2
Hind wing with 2 longitudinal veins, with or without a costal projection
3
Second vein of hind wing simple. . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Second vein of hind wing forked (males and females). . . . . . . . . . . . . hageni
Costal projection of hind wing absent; first segment of genital forceps with a
prominent apicomesal tubercle (Fig. 1B) . . . . . . . . . . . . . . . . . propinquus
Costal projection present, although sometimes reduced
4
A spine between bases of genital forceps (Figs. lD,E); costal projection reduced
...............................................5
No spine between bases of genital forceps; first segment of forceps approximately 113 as long as second, third segment about 2-112 times longer than wide
(Fig 1C); costal projection relatively well developed
pygmaeus
First segment of genital forceps with a prominent, pointed mesa1 projection (Fig.
ID)
spinosus
First segment of genital forceps cylindrical (Fig. 1E) . . . . . . . . . . . .frondalis
First segment of genital forceps cylindrical (Fig. IF), no tubercle on inner apical
margin of basal segment.
vagans
First segment of genital forceps conical (Fig. IG, H, I, J), a tubercle present on
inner apical margin of basal segment
7
Tubercle on apical margin of basal segment of genital forceps poorly developed
(Fig 1G); eyes (live) lemon yellow . . . . . . . . . . . . . . . . . . . . . . .levitans

....

..............

...........
.........................................

.............................

.........................

l ~ e s e a r c hsupported by the College of Agricultural and Life Sciences, University of
Wficonsin. Madison, and by a grant from the Department of Natural Resources.
l ~ e ~ a r t r n e of
n t Entomology, University of Wisconsin, Madison, WI 53706
3~ale
mocdunnarghi unknown, females difficult to separate from female B.
pygmaeus and not included in this key.
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Tubercle on apical margin of basal segment of genital forceps well developed . 8
Abdominal terga 2-6 brown (amount variable) . . . . . . . . . . . . . .brunneicolor
Abdominal terga 2-6 hyaline-white or yellowish-white, often with a narrow
reddish-range transverse stripe (variable).
9
Thorax shiny black; abdominal terga 2-6 hyaline-white; turbinate eyes reddishbrown (live) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .intercalaris
Thorax olive-brown, never shiny black; abdominal terga 2-6 yellow-white, often
with a reddish-range transverse stripe (intensity of stripe variable); turbinate
eyes reddish-orange (live) . . . . . . . . . . . . . . . . . . . . . . . . . . . . phoebus

......................

KEY TO WISCONSIN BAETIS-MATURE NYMPHS
Two tails. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Baetis sp. B
Threetails
2
Tails without crossbands at or near middle. . . . . . . . . . . . . . . . . . . . . . 3
Tails with dark crossbands at or near middle. . . . . . . . . . . . . . . . . . . . . 6
Tails without crossbands. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Tails with white or dark apical crossbands . . . . . . . . . . . . . . . . . . . . . . 5
Abdominal terga brown, often with a pale median stripe (Fig. 2A); abdominal
terga 1 0 and 5 sometimes paler than other terga . . . . . . . . . . . .brunneicolor
4'.
Abdominal terga without a pale median stripe; abdominal tergum 9 paler than
other terga, 5 also usually pale (Fig. 2B) . . . . . . . . . . . . . . . . . . . . vagans
Tails tan, with a dark brown apical band on cerci. . . . . . . . . . . . . . . hageni
5(3').
Tails dark brown, with a white apical band.
Baetis sp. C
5'.
6(2').
Abdominal terga 1, 4-7, and 1 0 mostly white (Fig. 2E,F)
Baetis sp. A
6'.
Abdominal terga predolninantly brown, sometimes with white segments, but not
in the above combination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
7(6').
Tibia with a wide, dark band at middle; gills on abdominal segment 7 lanceolate
8
7'.
Tibia unbanded or banded only at apex; gills on abdominal segment 7 rounded
............................................... 9
Gill on segment 7 sharply pointed at apex, very narrow (Fig. 2s) . . . pygmaeus
8(7).
8'.
macdunnoughi
Gills on segment 7 elongate, but not sharply pointed (Fig. 2T).
Abdominal terga uniformly dark, each with an interior and posterior median
9(7').
white dash forming an interrupted median line on abdomen (Fig. 21)
frondalis
9'.
Abdomen usually with some pale terga, if uniformly dark, without a pale
interrupted median line on abdomen . . . . . . . . . . . . . . . . . . . . . . . . .10
lO(9'). Cerci banded at or near apex; tarsi and tibiae with a band at apex. . . . . . . . l l
10'
Cerci not banded near apex; tarsi and tibiae without dark marks.
.13
ll(10). Abdominal terga with distinct mid-anterior paired, pale, oblique dashes and dots,
often obscure in terga 1,9, and 10; abdominal tergum 1 0 often pale. intercalaris
11'.
Abdominal tergum 9 usually pale; mid-anterior paired, pale, oblique dashes and
dots indistinct or absent; when present a faint longitudinal line often between
paired dashes and dots; banding on tails distinct, never obscure.
.12
12(111). Gills weakly tracheated, usually without branching; abdominal tergum 5 usually
pale with 2 black spots; line between dashes and dots usually very faint and
limited t o anterior terga (Fig. 2M). . . . . . . . . . . . . . . . . . . . . . . phoebus
12'.
Gills strongly tracheated, with many branches; abdominal tergum 5 usually not
pale; line between dashes and dots often present, usually more distinct then in
above species (Fig. 2N,O) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . levitans
13(101). Abdominal terga uniformly dark, 1 0 sometimes pale; large, paired, pale dashes
and dots in basal half of each tergum and usually a darkened area in between;
gills tracheated with some branching (Fig. 2P,Q)
spinoms
13'.
Abdominal tergum 7 often pale like segment 10; only very tiny pale dashes and
dots in basal half of each abdominal tergum, with a median pale spot at
1.
1'.
( 1 .
2'.
3(2).
3'.
4(3).

.........................................

...............
.......

...............................................

.
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.......

.
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..............
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Fig. 2. Exuviae of Baetis nymphs: A-brunneicolor; B-vagans; C-hageni; D-sp. C ; E,
F-sp. A; G-pygmaeus; H-macdunnoughi; I-frondalis; J,K,L,-intercalaris: Mphoebus; N,O,-levitans; P,Q-spinosus; R-propinquus; 7th gill of: S-pygmaeus;
T-macdunnoughi.

posterior margin; gills without trachea or with only a hint of tracheation (Fig.
2R) . .
..
. .. .
. . . . . . . . propinquus

. . . . . . . . . . . . .. . . . . . . . . .
Baetis brunneicolor McDunnough

Adult description: McDunnough (1925a: 11 3)
Nymphal description: Ide (1937:221)
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Male imagoes can be easily separated from known Wisconsin species by characters in
the key. The color of abdominal terga, especially 2-6, varies seasonally, being less brown
in the summer than spring. B. brunneicolor nymphs can be confused with those of
vagans, especially mature winter generation nymphs. UsuaUy abdominal terga 5 and 9 in
vagans nymphs are pale, but in spring the paleness is less apparent. Abdominal terga of
nymphs of brunneicolor vary from light brown to almost black. When light brown, terga
5 and 1 0 are sometimes pale, but when the terga are black, 5 and 10 are uniformly dark.
Both light and dark nymphs usually retain a median longitudinal stripe, which often is
less distinct in the dark forms. This stripe is absent in vagans.

Baetis frondalis McDunnough
Synonomy: Baetis baeticatus Burks (1953: 129)
Adult description: McDunnough (1925a: 173)
Nymphal description: Ide (1937:229)
Adult males can be separated from other Baetis in Wisconsin by their distinctive
genitalia Nymphs are most easily confused with spinosus, but have Light tan abdominal
terga with an indefinite pale median line. B. baeticatus is a synonym. Burks (1953)
separated adults of baeticatus from frondalis primarily by the color of abdominal terga
2-6. Nymphs that were identical to frondalis nymphs in collections of McDunnough and
Ide were reared and produced male imagoes with abdominal terga that varied in color.
Terga 2-6 of male imagoes reared in late spring or early summer were typical dark brown
frondalis and those reared from the same stream in summer were Light brown with a
reddish-brown transverse stripe at the posterior margins as described for baeticatus.

Baetis hageni Eaton
Synonomy: Baetis unicolor Hagen (1 861:54); Baetis herodes Burks (1953: 130)
Adult description: Hagen (1861:54); Burks (1953: 130)
Nymphal description: Burks (1953: 130)
Only parthenogenetic females are known from Wisconsin. Female imagoes were
identified by their distinctively forked second vein of the hind wing. Nymphs (Fig. 2C)
fit the brief description of a female nymph by Burks (1953). We speculated earlier
(Bergman and Hilsenhoff, 1978) that these parthenogenetic forms may be a sibling
species and not hageni. Further study is needed to make this determination. Genitalia of
a male imago collected in Indiana and identified by Burks are shown in Fig. 1A.

Baetis intercalaris McDunnough
Synonomy : Baetis lasallei Banks (1924: 425)
Adult description: McDunnough (1921: 118)
Nymphal descripqon: Ide (1937:227)
In addition t o characters in the key, the shape of labial palps and conspicuous
t~acheation of gills are helpful in identifying nymphs. Pigmentation of the abdominal
terga is useful, but unfortunately color patterns vary from stream to stream. In some
populations, especially those in the dark water streams of northern Wisconsin, abdominal
terga are mostly brown (Fig. 2L). In many populations abdominal terga have distinct pale
markings (Fig. 2K), typical of nymphs described by Ide (1937). Nymphs with color
patterns intermediate between the above forms have been collected throughout the state
(Fig.
Nymphs with variations in color were reared and no differences in male
imagoes were observed

a).

Table 1. Summary of life cycles and ecology of Baetis known t o occur in Wisconsin.
Occurrence of Nymphs
No. of
streamsb
Seasonal Occurrence
Species

No. of
Life
Generations Cyclea

Nymphs

Adults
late Maymid-Nov.
June-early July;
late July-early Nov.
late Apr., May?

1 or 2

B

2

D

hageni

early MayDec.
late Maymid-Nov.
Apr., May?

2C

C

inrercalaris

May-Oct.

June-early Oct.

1

A

levitans

May-Oct.

late May-mid-Oct.

1 or 2

B

May-early June;
late June-Oct.

2

C

late May-Nov.

1 or 2

B

brunneicolor
frondalis

rnacdunnoughi Nov.-early
June; late
June-Oct.
phoebus
May-Dec.

Preferred Habitat

Substrate

Stream Width
(ave.)
Current (ave.)

Abundance &
Distribution
abundant; statewide
common; scattered
throughout state
rare; southeast

36

common; scattered
throughout state
common; scattered
throughout state
uncommon; northern
213's of state

16

abundant; statewide

31

8
1

16
6

2-73m (10)
.09-.79m/sec
3-91m (29)
.15-.51m/sec
5m
.5lm/sec
7-27m (17)
.15-.66m/sec
5-24m (11)
.15-/73m/sec
2-27m (10)
.09-.46m/sec

aquatic plants
(.40) and debris
aquatic plants
(.30)
moss covered
gravel and rubble
gravel and rubble
(.48)
gravel and rubble
(.39)
aquatic plants
(.31) gravel and rubble

2-91m (11)
gravel and rubble
.17-.79m/sec (.39)

propinquus
pygmaeus
spinosus
vagans
sp. A
sp. B
sp. C

mid-June- late Junemid-Sept.
mid-Sept.
0ct.-early
May-June;
June; late June-Oct.
June-Oct.
June-mid- mid-JuneNov.
mid-Nov.
Nov.-May; Apr.-May;
late June- late J u n e
Oct.
mid-Oct.
~ u n e - ~ c t late
. ? ~ Junemid-Oct.?
d
d
d

d

1

A

2

C

2

D

2

C

I?

A?

d
d

uncommon; Wis. R.
southern 113 of state
common; northern
3 / 4 3 of state
common; scattered
throughout state
abundant; statewide
rare; southern
113 of state
very rare; west
central
very rare; is. R.
southern 113 of state

1
9
9
23
2
1

1

320111
.30m/sec
8-24m (15)
.14-.45m/sec (.31)

rubble and
submerged logs
gravel and
aquatic plants

w
\O
l

4-91m (22)
aquatic plants
.14-.48m/sec (.29) and debris
2-18m (7)
gravel and rubble
.17-/79m/sec (.45)
15-320m (168)
.14-.31m/sec (.22)
llm
.39m/sec
320m
.30m/sec

gravel and rubble

4

gravel and rubble

O

rubble and
submerged logs

5

aTypes of Life Cycles: A: univoltine, eggs diapause through winter until spring or early summer; B: univoltine or bivoltine, eggs diapause
through winter to late spring; species either have one generation with a long hatching period or two generations which overlap; C: bivoltine,
eggs hatch in fall with emergence in spring and from early summer through fall; D: bivoltine, eggs diapause through winter until early summer,
followed by two rapid overlapping summer generations.
b ~ a t asummarized from Hilsenhoff (1977) and Bergman (1977).
CColeman and Hynes (1970) found B. hageni (as herodes) bivoltine in Ontario.
d~nsufficientdata; ? = scanty data
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B ~ e t levitans
i~
McDunnough
Adult description: McDunnough (1 925b: 216)
Nymphal description: Ide (1937:225)
Brilliant lemon-yellow eyes of live or recently killed male imagoes distinguish this
species from other Wisconsin Baetis. Adult males remain teneral for several hours before
attaining adult coloration. These teneral males can be confusing because they are
considerably Lighter, especially in the thorax. Nymphs are difficult to separate from
pheobus and both species may occur in the same stream. Mature levitans nymphs usually
have strongly tracheated gills, while gill tracheation in phoebus is usually weak or lacking.
Abdominal pigmentation is similar, but usually colors are more contrasting in phoebus,
although both species show considerable variation in color intensity from stream to
stream. Abdominal markings described in the key are useful in separating levitans from
phoebus.
Baetis macdunnoughi Ide
Adult and nymphal description: Ide (1937:230)
Only females are known from Wisconsin, and they cannot be separated from
pygmaeus. B. macdunnoughi (Fig. 2H) and pygmaeus (Fig. 2G) nymphs have distinctive
labial palps, with the thumb-shaped inner lobe of the second segment approximately
twice as long as wide. They are easily separated from each other by the shape of the
seventh pair of gills.
Baetis phoebus McDunnough
Synonomy: Baetis quebecensis (=B. cingulatus) McDunnough (1925b:216), Baetis pallidulus McDunnough (1924: 8)
Adult description: McDunnough (1923:41)
Nymphal description: Ide (1 937: 224)
Seasonal changes in color patterns on abdominal terga make male imagoes difficult to
identify. At certain times of the year, usually spring and autumn, males often have a
reddish-brown or orange transverse stripe at the posterior margin of terga 2-6. In summer
this stripe frequently becomes light orange or is lost entirely. Terga 2-6 vary from light
orange-tan to semi-translucent white and like levitans, male imagoes of phoebus remain tenera1 for several hours during which time the thorax is light yellow-tan before changing to
olive-brown. After rearing numerous imagoes we concluded that B. phoebus, B. quebecensis
and B. pallidulus are synonymous. B. quebecensis was probably described from imagoes with
reddish-orange bands on abdominal terga 2-6 andpallidulus from teneral imagoes. Laboratory
rearing of adults in controlled environments is needed to determine the exact cause of these
color changes, which appear to be related to seasonal changes in stream temperatures. Pigment variations tend to occur more frequently in northern latitudes. Many Baetis were
described from maIe imagoes collected in the midwest and Canada and synonomies have
resulted because color often was used as the distinguishing character. Nymphs (Fig. 2M)
may be confused with levitans and differences are discussed under levitans.
Baetis propinquus (Walsh)
Synonomy: Cloe propinqua Walsh (1863:207); Acentralla propinqua (Walsh) Traver
(1937:83); Baetis dmdanus McDunnough (1923:41)
Adult description: Walsh (1 863:207); Burks (1953: 126)
Nymphal description: Edmunds (1952:259 as dardanus), not propinquus
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h r k s (1953) studied a lectotype of dardanus and after finding no specific differences
irom propinquus, synonymized the two species and redescribed the imagoes. The
description of a nymph of propinquus (as dardanus) by Edmunds (1952) does not agree
with nymphs collected in Wisconsin. B. propinquus nymphs have unique labial palps. The
second segment lacks a lobe on the inner margin giving the apical portion of the palp a
distinctive cone-shaped appearance. Since propinquus was originally described from
Illinois and imagoes reared from Wisconsin agree with the description of a male by Burks
(1953), the Utah nymph described by Edmunds is undoubtedly a different species. A
redescription of the nymph was deemed necessary and follows:
Length of body 6.9 mm; cerci 4.2 mm, median caudal filament 1.5 mm. Head light
brown; antennae white. Thorax brown with white median area forming a white stripe.
Thoracic sterna tan. Legs mostly white with brown shading on coxae and a t base,
middle and apex of each femur. Forelegs with numerous short spines on ventral
surface of femur and tibia. Abdominal terga (male) 1, 7 and 10 mostly white; tergum
7 often with median and lateral brown shading. Terga 2-6 mostly medium brown; a
pair of minute pale spots near middle of each tergum, anterior to these spots a pair of
short oblique dashes (median spots and dashes often absent). Terga 3-6 with a pale
median-posterior spot (often diffuse to form a median white stripe). Lateral margins
of terga 2-6 white. Submarginal white blotches often present on 2-6, sometimes
forming two diffuse longitudinal stripes. Terga 8 and 9 chocolate brown with a pair of
median pale dots Abdominal terga of female similar to males, except terga with fewer
pale areas than males, especially tergum 7. Abdominal sterna 1-7 and 10 dirty white;
8 and 9 dark brown in males, paler in females. Gills mostly hyaline with a single
partially pigmented median trachea; gill margins dark basally. Cerci of male and
female nymphs pale, each with a d a k brown median band. Median caudal filament
white to hyaline with a brown median band.
Baetis pygmeus (Hagan)
Synonomy: Cloe pygmaea Hagen (1861:54)
Adult description: Hagen (1861:54); Needham (1901:421); McDunnough (1925a: 172)
Nymphal description: Needham (1901:421); Ide (1937:230)
Male imagoes and nymphs can be easily separated from other Wisconsin Baetis
by characters in the keys and those presented in the discussion of macdunnoughi.
Baetis spinosus McDunnough
Adult description: McDunnough (1 925a: 174)
Nymphal description: Berner (1940:50)
Male imagoes are easily recognized by their distinctive genitalia. The absence of an
interrupted median longitudinal line separates the nymphs from frondalis. The midanterior oblique dashes and dots on terga 2-9 are often diffuse, especially on terga 2-6,
often forming two large mid-anterior spots (Fig. 2Q).
Baetis vagans McDunnough
Synonomy: Baetis incertans McDunnough (1925b:220)
Adult description: McDunnough (1925b3219); Burks (1953:131)
Nymphal description: Ide (1937:221)
Needham e t aL (1935) and Ide (1937) were undoubtedly correct when they
synonymized incertans with vagans. Summer generation imagoes are smaller and lighter in
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color. Abdominal terga 2-6 are opaque with a yellow tinge and have a narrow
reddishbrown transverse line at the posterior of each tergum, agreeing with
McDunnough's (1925b) description of incertans. Male imagoes emerging in spring have
abdominal terga 2-6 olive-brown to chestnut brown with the anterior fourth of each
tergum light yellow. Summer generation nymphs have terga 5, 9 and 10 pale to white,
while these same terga in the nymphs of the winter generation are usually only partially
pale (Fig. 2B).
Baetis sp. A
This species was not identified because male imagoes were not successfully reared in
the laboratory. Nymphs can be distinguished from other species by the extensive pale
areas on abdominal terga 1, 4-7 and 10 (Figs. 2E,F). The following description is from a
mature male nymph preserved in 70% ethanol.
Length of body 5.5 mm; cerci 2.5 mm, median caudal filament 1.5 mm. Head and
thorax brown with pale areas. Legs white with brown shading on wxae and at base,
middle and apex of each femur. Terga 1, 4-7 and 10 mostly white; terga 4-7 with
variable brown shading (5 often with a dark brown W-shaped pattern). A pair of pale
median spots on terga 2 and 3; anterior to these a pair of short oblique dashes. Sterna
1-7 and 10 white, 8 and 9 mostly brown, 8 with a pair of anterior-median pale spots.
Caudal filaments white to hyaline with a median brown band. Gills hyaline, each
having a black median trachea with one or two short branches.
Baetis sp. B
A single nymph of this two-tailed Baetis was collected in Wisconsin. Although
evidence is scanty, it appears likely that it could be B. elachistus, which Burks (1953)
described from adults collected in Illinois. He noted that this species was similar to B.
amplus (Traver), which was described from North Carolina. Nymphs of amplus (Traver,
1932) have two tails and it seems likely that elachistus nymphs may also be two-tailed.
Unfortunately, Burks did not describe the nymph of elachistus and the two-tailed Baetis
from Wisconsin does not agree with the nymphal description of amplus. The female
nymph collected in Wisconsin was not mature and also lost some of its coloration during
preservation in alcohoL Its description follows:
Thorax light brown dorsally with scattered pale areas. Abdominal terga 5, 9 and 10
mostly pale, tergum 5 with a pair of median brown spots; terga 1 4 and 6-8 mostly
brown. Lateral margins of terga under gills white. Sterna tan. Gills hyaline and ovate,
tracheae 4-5 branched and hyaline. Tails two and pale to tan.
Baetis sp. C
One specimen (Fig. 2D) was collected in Wisconsin and presently cannot be associated
with known adults. Nymphs can be identified by white apical bands at the end of each
caudal filament. The following description is from a mature male nymph preserved in
70% ethanoL
Length of body 6.8 mm; cerci 3.2 Inm, median caudal filament 2.1 mm. Thorax
mostly brown dorsally, with a narrow pale median longitudinal stripe. Thoracic sterna
pale. Legs white with brown shading on coxae and at base, middle and apex of femur.
Abdominal terga mostly medium brown with a narrow, pale, indefinite median line;
on terga 2-6 and 8-10 this line widens to form a pale spot at anterior and posterior
margins; posterior spot on tergum 1 larger than on terga 2-6 and 8-10; pale line on
tergum 7 distinctly wider than on other terga and extending entire length of tergum.
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Terga 2-6 with two pairs of median spots, anterior pair being slightly oblique and
dash-like. Terga 7-10 with one pair of median spots anteriorly. Abdominal sterna 1 4
light brown with a diffuse median pale area. Sterna 5-8 with two pairs of spots,
anterior pair on 5-7 dash-like and slightly oblique. Gills hyaline, except for margins
which are brown (most prominent at base); tracheae hyaline with 2-3 indistinct
hyaline branches Tails with basal two thuds brown and apical third white.
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A N A T U R A L S U B G E N E R I C CLASSIFICATION O F
EPHEMERELLA BARTON1 A N D R E L A T E D
SPECIES (EPHEMEROPTERA: E P H E M E R E L L I D A E ) ~

ABSTRACT
Phyletic relationships indicate that Ephemerella bartoni Allen should be excluded
from the subgenus Dannella in order to prevent a polyphyletic and impractical classification. A classification in the subgenus Eurylophella is more consistent with the species'
phyletic relationships.

The phyletic relationships within that g ~ o u pof Ephemerella species which lack gills
on abdominal segment 3 have recently been shown (McCafferty, 1977) and clearly
indicate that each of the four subgenera within this group (Edmunds, 1959) are
monophyletic. Independent of the phyletic study, Allen (1977) proposed modifications in
the subgeneric limits within this group in order to accommodate a newly described
species into the subgenus Dannella. Since E. bartoni Allen (known only from the larval
stage) did "not fit the published characterization" of Dannella, this subgenus was
radically redefined by Allen.
The examination of E. bartoni material, in light of phyletic relationships and total
larval characters, has indicated that its placement in Dannella is unnatural, and that
Dannella, as redefined by Allen, is polyphyletic. The classificatory integrity of related
subgenera was also weakened by this redefinition.
E. bartoni shares the commonly derived character states of gill operculation,
setaceousness, and lateral development of the abdomen with Eurylophella, Dannella, and
Timpanoga. It thus can be easily excluded from consideration in Attenella. However, with
only this much evidence, three possibilities regarding E. bartoni's phyletic position
remain. I t could be part of the Dannella-Timpanoga lineage, part of the Eurylophella
lineage, or it could have evolved prior to the split into the above two lineages but after
the origin of Attenella.
E. bartoni does not possess either of the two exclusively derived character states
which delimit the Dannella-Timpatzoga lineage, ie., the loss of denticles on the claws and
the reduction of medial maxillary setae. The complete loss of dorsal abdominal tubercles
is another derived character state which has previously characterized Danella, but is not
found in E. bartoni. There is, therefore, no apparent phyletic evidence that would
indicate a position on the Dannella-Timpanoga lineage.
On the other hand, E. bartoni possesses three synapomorphic larval character states
that delineate the Eurylophella lineage. This evolution included the loss of maxillary
palpi, the apical rounding of the gills, and the reduction of the midlengths of abdominal
segments 5, 6, and 7. The midlength of segment 9 shows a slight tendency towards
elongation in my specimens of E. bartoni, although this is not the case in the figure of
Allen (1977).
Larval characters of E. bartoni clearly indicate that the species does not belong to the
Dannella-Timpanoga lineage, but that its origin is with the E u ~ l o p h e l l alineage. Ecological observations also lend support to this conclusion. Larvae of E. bartoni were found
IPurdue Agricultural Experiment Station Journal No. 7066.
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sparsely along the limestone shores of northern Lake Huron (D. R. Barton, pers. comm.)
at less than 2 m depth and within 400 m of the shoreline. Patches of boulders or smaller
stones and sometimes a fine layer of silt were present on the Limestone shelving substrate.
Dannella species (McCafferty, 1977) are not known from lake habitats. Eulylophella
species are commonly taken in lake habitats.
In terms of the relative sizes of abdominal segments, E. bartoni is obviously not as
highly specialized as other species of the Eulylophella lineage. Because of this, it can be
inferred that E. bartoni is of relatively early origin in the Eulylopheh lineage. The
species also demonstrates a unique condition of having dorsal abdominal tubercles on
segments 5, 6, and 7 only.
I t remains to be seen whether or not adult males of E. bartoni possess the uniquely
shaped penes typical of Eulylophella, or whether or not the eggs of E. bartoni have lost
the polar cap (Koss, 1968) which is also typical of Eurylophella. These derived character
states of other life stages may or may not have already been acquired in the Eurylophella
lineage prior to the origin of E. bartoni.
From all of the above, it is appropriate to exclude E. bartoni from the subgenus
Dannella and thus maintain a natural classification. I would suggest, at least until adults
and eggs of E. bartoni are known, that it be conservatively considered in the subgenus
Eulylophella. The erection of a new subgenus to include this species may eventually be
justified, possibly if, e.g., there prove to be large gaps in adult and egg characters between
E. bartoni and other Eulylophella. In either case, a natural classification will have been
retained.
Dannella larvae will continue to key out effectively with the use of Edmunds et al.
(1976). E. bartoni will definitely not key to Dannella, but will only roughly key to
Eulylophella. The special taxonomic characteristics, ecology, and distribution of this
species should, therefore, be kept in mind.
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ANNOTATED LIST OF STONEFLIES (PLECOPTERA)
FROM STEBBINS GULCH IN NORTHEASTERN OHIO
Martin A. Tkac and B. A. ~ o o t e l
Stebbins Gulch is situated within property owned by The Holden Arboretum in
northwestern Geauga County, Ohio, approximately 8.0 km east of the village of Kirtland
(Fig. 1). Physiographically, the Arboretum is included within the Southern New York
Section of the Appalachian Plateau Province (Feldman et al., 1977). This Section was
overridden by several advances of Pleistocene glaciation, the latest of which receded some
13,000 years ago. It is characterized by poorly drained surfaces containing many bogs,
ponds, and lakes, except near the Portage Escarpment where small rivers have excavated
relatively deep valleys.
The unnamed tributary of the East Branch of the Chagrin River that flows through
the rocky gorge forming Stebbins Gulch (Prosser, 1912) is a second order stream
(Horton, 1945). It has a total length of approximately 6.5 km, with some 3.3 km in
permanent flow. The headwaters arise at approximately 400 m above mean sea level on
the north slopes of the Defiance Moraine. The stream first flows northward on glacial
drift materials, then angles northwestward and cuts into bedrock of Upper Devonian and
Mississippian Age. Berea Sandstone and various shale and lesser sandstone formations
form the walls of the gorge and rise to heights approaching 75 m. In places the walls are
vertical or overhang the bedrock substratum of the stream (Figs. 2, 3).
After leaving the gorge area the stream crosses unconsolidated drift materials of the
preglacial Mentor River valley (Baker, 1957) into which it frequently disappears during
late summer. It reappears again on bedrock formed by the Chagrin Shale Formation some
400 m before entering the East Branch of the Chagrin River (Fig. 1). The confluence
with the East Branch is at 240 m above mean sea level, giving a total relief along the
stream of 160 m and an average gradient of some 25 m/km. A gradient of approximately
60 m/km exists within the gorge itself.
The relatively level uplands near the stream support a climax forest of the BeechMaple Association (Gordon, 1966). Most of the valley slopes are covered with a Mixed
Mesophytic Forest Association, although the deeper rocky portions within the gorge itself
support a Hemlock Forest Association.
Weekly collections of adult Plecoptera were made throughout 1972, and more
irregularly between 1973 and 1977. Specimens were obtained by sweeping, hand picking
from the substrate, and by use of a black light.
The following list of 30 species, 15 genera, and 7 families follows the arrangement
given by Zwick (1973). Information is given on flight period and relative abundance for
each included species. The five species newly recorded for Ohio are indicated by asterisks.
Family Perlodidae

Zsoperla clio (Newman). April-June; uncommon.
% namata Frison. May, June; common.
Family Perlidae

Phasganophora capitata (Pictet). June, July; uncommon.
*Acroneuria carolinensis (Banks). May-July; common.
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Fig. 1 . Location of Stebbins Gulch in northeastern Ohio.

Family Nemouridae

Amphinemura delosa (Ricker). May-July; abundant.
A. nigritta (Provancher). May-July; common.
Ostrocerca truncata (Claassen). April; uncommon.
Prostoia similis (Hagen). April; rare.
Soyedina valliculeria m u ) . March, April; common.
Family Capniidae

Allocapnia frisoni Ross and Ricker. December, January; rare.
A. granulata (Claassen). February-April; uncommon.
A. illinoensis Frison. February; uncommon.
A. nivicola Fitch. January-March; abundant.
A. recta (Claassen). January, February; common.
A. rickeri Frison. February; uncommon.
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A. lycorias (Newman). June; uncommon.
Perlesta placida (Hagen). June, July; common.
Family Chloroperlidae
Alloperla caudata Frison. May, June; uncommon.
*A. chloris Frison. June-August; abundant.
A. irnbecilla (Say). May, June; uncommon.
Hastaperla brevis (Banks). May-July; abundant.
Sweltsa rnediana (Banks). May-July; common.
Family Taeniopteiygidae
Taeniopteryx maura (Pictet). February, March; common.
*T. rnetequi Ricker and Ross. February; common.
A. vivipara (Claassen). February; uncommon.
Paracapnia angulata Hanson. February-April; abundant.

Family Leuctridae
Leuctra ferruginea (Walker). May-July; common.
*L. sibleyi Claassen. April-June; common.
L. tenuis (Pictet). June-September; abundant.
Paraleuctra Sara (Claassen). March-May; common.
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ANNOTATED LIST OF CADDISFLIES (TRICHOPTERA) OCCURRING
ALONG THE UPPER PORTION OF THE WEST BRANCH OF
THE MAHONING RIVER I N NORTHEASTERN OHIO
Eric P. ~ c ~ l r a v and
y l B. A. ~ o o t e ~
ABSTRACT
Information is given on the seasonal distribution of 85 species of Trichoptera
collected along a small, relatively unpolluted stream in northeastern Ohio.

Little work has been done on the species of caddisflies occurring in Ohio, even though
rather extensive accounts of the fauna of nearby states or particular stream systems are
available (Leonard and Leonard, 1949; Ellis, 1962; Hilsenhoff et al., 1972; Resh, 1975).
Most of the Ohio records are contained in papers of Marshall (1939) and Horwath (1964)
dealing with the Lake Erie Islands, and in Ross' (1944) monograph of the Illinois fauna.
These papers record 74 species from Ohio, many of which are lake, marsh, and larger
stream forms. The present study is one of several stream surveys that have been
undertaken since 1970 to elucidate the aquatic insect fauna of the northeastern counties
of the state. These studies have added some 70 caddisfly species to the Ohio list
(McElravy et al., 1977). The present paper gives some of the data obtained from
collections taken along the upper portion of the West Branch of the Mahoning River in
Portage County.
THE STUDY AREA
The West Branch of the Mahoning River has its origin in the northern portion of
Portage County, Ohio (Fig. 1). From this point it flows generally southward as a first and
second order stream (Hynes, 1970) for approximately 20 km before entering the reservoir
formed by the West Branch Dam. Below the dam, the river continues generally
northeastward some 19 km to its confluence with the East Branch of the Mahoning River
at Newton Falls, a total distance of approximately 52 km.
The segment of stream located between the backwaters of the reservoir to a point
close to the source was selected for this study (Fig. 2). This segment flows through
alternating wooded and agricultural areas, but also receives effluents from domestic
sources downstream of Harmon Brook (Fig. 2). Through the study area the stream flows
over glacid till of the Kent moraine (Winslow and White, 1966) which, except at the
headwaters area, is largely sand and gravel with admixtures of larger particles and lenses
of fine gray clay. The stream has a relatively constant gradient of approximately
3.5 m/km.
Five stations, numbered consecutively from upstream to downstream, were established
(Fig 2). The most upstream site was located at a point where the stream becomes large
enough to be considered permanent. The four other stations were established near road
access points. At station 1 the stream flowed slowly over a silty substrate, with no riffle
areas, but with clumps of emergent vegetation. At the other four stations a distinct
riffle-pool sequence was observed, with little emergent vegetation, and a sand-cobble
substrate. Size of the substrate particles and the volume of the stream gradually increased
l ~ e p a r t m e n tof Entomology, University of California, Berkeley, CA 94720.
2 ~ e p a r t m e n tof Biological Sciences, Kent State University, Kent, Ohio 44242.
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downstream. A complete description of each collecting station and data on chemical and
physical parameters of the stream at the collecting stations are given in McElravy (1976);
some of these data are summarized in Table 1.
COLLECTING METHODS
Larval and pupal stages were collected monthly a t each station over a period of one
year beginning in August of 1974. At stations 2-5, samples were taken from riffle areas,

1 0 Km.

Fig. 1. Location o f study area.
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Fig. 2. Location of collecting sites,
pools, and along the stream margins. At station 1, samples were taken along transects
since distinct riffle and pool areas did not exist. An equal-effort sampling procedure was
established in an attempt to standardize collections and allow some comparison. Riffle
samples were taken with a kick screen 70 by 80 cm (mesh size 1 mm); pool and marginal
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Fig. 3. Seasonal distribution of caddisfly adults along the upper portion of the West
Branch, Mahoning River.
areas were sampled with a dip net. Hand-picking of rocks supplemented pool and riffle
samples. Specimens were hand-sorted and preserved in 80% ethyl alcohol.
Adults were sampled with 15-watt Pennsylvania black light traps (Frost, 1957) and
pyramid stream emergence traps (Mundie, 1956). Intensive light trapping was done during
the period from 15 May, when adults began to appear in some number, until the end of
September, when only a few individuals were obtained. Each month was divided into
four approximately equal sampling intervals called "monthly periods." During each such
period one light trap sample was obtained from each station unless unfavorable weather
conditions prevailed. Light traps were operated on the stream edge from approximately %
hour before sunset until 1% hours after dusk. Additional light trap samples were obtained
at stations 3 and 4 before 15 May and during October whenever temperatures exceeded
10" C. A total of 91 light trap samples was obtained. Large collections were subsampled,
200-300 individuals being retained for identification. These subsamples were used to
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Table 1. Some chemical and physical parameters of the West Branch of the Mahoning River
at the five collecting stations August, 1974-July, 1975.

Parameter

X

Range

Dissolved O,,
% sat.
CO,,ppm.
PH
Tot. alkalinity,
PPm.
Tot. hardness,
PP,m.
Chloride, ppm.
Avg. width, m.
Tot. coliforms,
Avg./100 ml.

94

79-125 104

Substrate

5.6 0.0-9.0
7.5 7.2-8.0
75 30-115

X

Range

X

87-130 107

4.6 0.0-8.0
7.6 7.1-8.0
67 30-120

Range

X

90-115 102

4.8 0.0-8.5
7.7 7.0-8.2
71 40-117

Range

X

98-115 105

4.7 2.0-8.0
7.7 7.0-8.2
71 40-123

Range

92-118

4.8 3.0-10.0
7.8 7.2-8.2
82 40-140

193 110-250 189 110-230 193 115-240 185 115-230 190 115-250
58

40-135
1.5-2.0

2
Fine sand,
silt

60

40-120
5.0-6.0

2
Sand, gravel,
few cobbles
& boulders

51

35-75
4.0-7.0

3
Gravel,
cobbles,
boulders

47

30-70
43 40-50
8.0-10.0
10.0-13.0
350
220
Gravel,
cobbles,
boulders

Gravel,
cobbles,
boulders

estimate the total numbers of each species present in a sample. Twelve emergence traps
were placed in the stream at stations 1-4 in late April and operated continuously until
October.
Adults were preserved in 80% ethyl alcohol. Genitalia of most specimens were cleared
in hot KOH (Ross, 1944) before identification. Adults were determined to species in
most cases; immatures, to genus or species. Approximately 39,000 specimens were
collected; after subsampling, some 15,000 were identified. Voucher specimens are
deposited in the Kent State University collection.
The median "monthly period," the point at which half of the year's total specimens
of a species were obtained (Fig. 3), is used in the same manner as Crichton (1971) used
the "median week" to indicate seasonal distribution of adults
Chemical data were obtained with test kits supplied by the Lamotte Chemical
Corporation, Chestertown, MD. Dissolved oxygen concentrations were converted to
percent saturation. Bacterial counts for total coliforms were performed using membrane
filters and Endo's medium.
The following list summarizes observations on the 85 species of Trichoptera in 13
families that were collected along the upper portion of the West Branch of the Mahoning
River during 1974 and 1975. Collection stations are numbered as in Figure 2. The
sequence of taxa given here follows that of Fischer (1961-1973). Numbers in parentheses
are the total number of individuals collected at a particular station. Species totals are
given in Figure 3. Species collected directly from the stream as immatures or emerging
adults are indicated with an asterisk. The remaining species were obtained only in light
traps. Immature forms that could not be determined to species have been omitted (some
3700 specimens).
Family RHYACOPHILIDAE

Rhyacophila lobifera Betten*. Adults-May; sta. 2 (1 female), sta. 3 (12 males, 2
females). Immatures-February, March; sta. 2 (4). This species was apparently
restricted to riffle areas of stations having the highest water quality.
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Family GLOSSOSOMATIDAE

Glossosoma nigrior Banks*. Adults-April to September; sta. 2 ( 1 female), sta. 3 (3 males,
24 females), sta. 4 (55 females), sta. 5 (26 males, 18 females). Immatures-All year;
sta. 3 (119), sta. 4 ( 5 9 , sta. 5 (104). Larvae and pupae were found abundantly on
larger rocks in riffles of the downstream stations.
Family PHILOPOTAMIDAE

Wormaldia moesta (Banks). Only two females were collected, both at sta. 2 on 7 July,
1975.
W. shawnee (Ross). Adults-June, July; sta. 2 (24 females), sta. 3 ( 3 males), sta. 4 (4
males).
Chimarra aterrima (Hagen)'. Adults-June; sta. 5 (1 male). Immatures- All year except
May; sta. 2 (2), sta. 3 (48), sta. 4 (14), s t a 5 (95). Although larvae of this species
were as abundant as those of C. obscura, only one adult was taken at light traps.
C. obscura Walker)*. Adults-May to September; sta. 1 (9 females), sta. 2 (101 males, 65
females), sta. 3 (212 males, 187 females), sta 4 (90 males, 26 females), sta. 5 (39
males, 18 females). Immatures-All year except June; sta. 2 (20), sta. 3 (IS), sta. 4
(17), sta. 5 (28). Larvae were found in riffle areas throughout the study area,
occurring with C. aterrima. However, it was absent from small tributary streams where
C. atemima was common.
Family HYDROPTILIDAE

Oxyethira pallida (Banks)*. Adults-July, August; sta. 1 (1 female), sta. 4 (3 females),
s t a 5 (25 females).
Agraylea multipunctata Curtis. Four females were taken at s t a 5 on 5 July, 1975.
Orthotrichia aegerfasciella (Chambers). Adults-June, August; sta. 1 (1 female), sta. 3 (16
females).
Hydroptila armata Ross. Adults-May, July, August; sta. 1 (1 female), sta. 2 (13 males,
20 females), sta. 3 (6 females), sta. 4 (19 females).
H. consimilis Morton*. Adults-May to September; s t a 1 (12 females), sta. 2 (99 males,
1872 females), sta. 3 (35 males, 558 females), sta. 4 (80 males, 386 females), sta. 5
(40 males, 922 females). Immatures-One pupa was taken at sta 3 during August of
1974. This species was the most abundant hydroptilid collected, being taken at all
stations having riffle areas.
H. sp. (nr. grandiosa Ross). Adults-May, June; sta. 3 (2 females), sta. 4 (4 females). No
males were taken; species identification was not possible.
H. hamata Morton. Adults-June to August; sta. 1 (5 females), sta. 2 ( 2 females), sta. 3
(1 female), sta. 4 (1 female).
H. jackmanni Blickle*. Adults-May, June; sta. 2 (32 males, 192 females), sta. 3 (9 males,
15 females), sta. 4 (7 males, 160 females), s t a 5 (28 males, 60 females). This
northern species was also taken along small, stony tributary streams near the study
area.
H. perdita (Morton). Adults-July, August; sta. 1 (1 female), sta. 3 (1 femaIe), sta. 5 (4
males, 16 females).
H. strepha Ross. One male was taken at sta. 4 on 1 3 August, 1975.
H. vala Ross. Adults-June; sta. 3 (16 females), sta. 4 (4 males).
H. waubesiana Betten. Adults-May to September; sta. 1 (4 femaIes), sta. 2 (19 males,
173 females), sta. 3 (11 females), sta. 4 (4 females), sta. 5 (8 males, 30 females).
Neotrichia okopa Ross. Eight females were taken at s t a 5 on 5 July, 1975.
Ochrotrichia arva (Ross)*. Adults-May, June; sta. 3 (1 male), sta. 4 (4 males), sta. 5 (8
males).
0. sp. (confusa (Morton)?). Seventy-two females tentatively identified to this species were
collected at sta. 5 on 1 3 June, 1975.
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0.spinosa (Ross)*. Adults-June, July; sta. 2 (8 females), sta. 3 (2 males, 1 female), sta.
4 (4 males, 6 2 females), sta. 5 (24 males, 20 females).

0. wojcickyi Blickle. Adults-June, July; sta. 4 (6 males). This species, like Hydroptila
jackmanni, was rather common along tributary streams.
Family POLYCENTROPODIDAE
Polycentropus cinereus Hagen. Adults-May to September; sta. 1 (8 males, 8 females), sta.
2 (26 males, 5 females), s t a 3 (9 males, 4 females), sta. 4 (22 males, 8 females), sta.
5 (5 males).
P. confusus Hagen. Adults-May to September; sta. 1 (5 males, 4 females), sta. 2 (23
males, 4 females), sta. 3 (10 males, 6 females), sta. 4 (10 males, 3 females), sta. 5 (24
females).
P. crassicornis Walker. One male was taken at sta. 1 on 23 May, 1975.
P. sp. (nascotius Ross?). One female tentatively identified as this northern species was
collected at sta. 2 on 29 August, 1974.
P. pentus Ross*. Adults-May, June, August; sta. 2 (16 males, 4 females), sta. 3 (5
males), sta. 4 (12 males), sta. 5 (34 males).
P. remotus Banks. Two females were taken at s t a 1 on 30 May, 1975.
Nyctiophylax moestus Banks*. Adults-May t o September; sta. 1 (20 males, 18 females),
sta. 2 (62 males, 2149 females), sta. 3 (63 males, 513 females), sta. 4 (114 males, 337
females), sta. 5 (76 males, 221 females). Immatures-January to April, August to
November; sta. 2 (5), sta. 3 (7), sta. 4 (I), sta. 5 (6).
~ r n e l l u sfraternus (Banks)*. Adults-August; sta. 5 (4 males). Immatures-All year
except September; sta. 2 (4), sta. 3 (6), sta. 4 (4), sta. 5 (2).
Family PSYCHOMYIIDAE
Lype diversa (Banks)*. Adults-May, July, August; sta. 3 (2 females), sta. 4 (7 males, 6
females), sta. 5 (14 females).
Family HYDROPSYCHIDAE
Hydropsyche betteni Ross*. Adults-May to September; sta. 1 (37 males, 8 3 females),
sta. 2 (107 males, 327 females), sta. 3 (28 males, 72 females), sta. 4 (18 males. 27
females), sta. 5 (41 males, 224 females). Immatures-All year; sta. 2 (109), sta. 3 (12),
sta. 4 (lo), sta. 5 (186).
H. bronta Ross*. Adults-May to September; sta. 1 (3 males, 21 females), sta. 2 (206
males, 410 females), sta. 3 (31 males, 8 0 females), s t a 4 (54 males, 209 females), sta.
5 (37 males, 139 females). Immatures (pupae)-April t o September; sta. 2 (6), sta. 3
(6), s t a 4 (2), sta. 5 (9).
H. cheilonis Ross. One male was taken at sta. 5 on 25 August, 1974.
H. sp. (dicantha Ross?). Adults-September; sta. 3 (1 female), sta. 4 (1 female).
ldentification of these two females is tentative.
H. slossonae Banks*. Adults-May to September; sta. 1 (1 female), sta. 2 (24 males, 192
females), sta. 3 (25 males, 87 females), sta. 4 (286 males, 583 females), sta. 5 (247
males, 1030 females), Immatures-All year; sta. 2 (I), sta. 3 (46), sta. 4 (84), sta. 5
(390). This species was particularly common in the sewageenriched areas below
Harmon Brook.
H. sparna Ross. Adults-May to August; sta. 3 (3 females), sta. 4 (9 females), sta. 5 (4
females).
H. sp. (walkeri Betten and Mosely?). Two females tentatively identified t o this species
were collected at sta. 4 on 25 August, 1974.
Cheumatopsyche aphanta Ross. Adults-June, August; sta. 2 (32 females), sta. 3 (1
female), sta. 4 (72 females), sta. 5 (72 females).
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C. halima Denning*. Adults-May t o September; sta. 1 (2 females), s t a 2 (256 males, 249
females), sta. 3 (14 males, 86 females), sta. 4 (891 males, 1873 females), sta. 5 (740
males, 2111 females). Immatures (pupae)-April t o August; sta. 2 (12), sta. 3 (4), s t a
4 (7), sta. 5 (3). This was another species that became particularly abundant in areas
below Harmon Brook.
C. sp. (harwoodi harwoodi Denning?). Two females tentatively identified to this species
were taken at sta. 5 on 17 August, 1974.
C. 0x4 Ross*. Adults-May to September; sta. 1 (11 females), s t a 2 (134 males, 536
females), sta. 3 (74 males, 506 females), sta. 4 (22 males, 394 females), sta. 5 (37
males, 279 females).
C. pettiti (Banks)*. Adults-May to September; sta. 1 (212 males, 1602 females), sta. 2
(768 males, 2773 females), sta. 3 (48 males, 682 females), sta. 4 (27 males, 330
females), sta. 5 (68 males, 376 females). This was the most abundant species
encountered. In contrast to C. halima, it occurred primarily in areas above Harmon
Brook.
Diplectrona modesta Banks. One male was taken at sta. 3 on 11 July, 1975.
Family PHRYGANElDAE
Banksiola crotchi Banks. Adults-June, July; sta. 3 (1 female), sta. 4 (4 males, 1 female),
sta. 5 (9 males, 5 females).
B. dossuaria (Say). Adults-June, July; sta. 1 (4 males), s t a 2 (8 males, 8 females), sta. 3
(4 females), sta. 4 (2 males, 4 females).
Ptilostomis ocellifera (Walker). Adults-June to August; sta. 1 (1 male, 29 females), sta. 2
(11 females), sta. 3 (2 females), sta. 4 ( 1 male), s t a 5 (3 males).
P. postica (Walker). Adults-June to September; sta. 1 (1 male), s t a 2 (1 male), sta. 3 (1
male, 1 female), sta. 4 (1 male, 1 female), s t a 5 (1 female).
P. semifasciata (Say). Adults-June to August; sta. 1 (2 males), s t a 2 (1 female), sta. 3 (2
males, 4 females), sta. 4 (4 males, 1 3 females), s t a 5 (1 male, 5 females).
Phryganea sayi Milne. Adults-July to September; sta. 1 (2 males), sta. 2 (2 males, 2
females), s t a 3 (3 males, 1 female), s t a 4 (3 males), s t a 5 (3 males).
Family MOLANNlDAE
Molnnna blenda Sibley. Adults-July; sta. 2 (4 males), sta. 5 (6 males).
Family ODONTOCERIDAE
Psilotreta indecisa (Walker)*. Adults-May, June; sta. 3 (5 females), sta. 4 (9 males).
Immatures-October, November, April, May; sta. 3 (I), sta. 4 (3).
Family LEPTOCERIDAE
Although no immature stage of any species of this family was taken, some species of
Ceraclea are known to feed on fresh water sponges (Resh, 1976), a few colonies of which
occurred occasionally in riffle areas at the lower stations. Although larvae of some of the
species are believed to inhabit the stream, other species represent light trap captures of
individuals emerging from nearby lentic habitats.
Triaenodes abus Milne. Adults-June, July; sta. 4 (38 females), sta. 5 (76 females).
1 dipsius Rosa. One male was taken at sta. 4 on 25 August, 1974.
T. ignitus (Walker). Adults-June to September; sta. 2 (2 males, 16 females), sta. 3 (3
males, 31 females), sta. 4 (2 males, 36 females), s t a 5 (16 males, 46 females).
T. injustus (Hagen). Adults-May to September; sta. 1 (4 males, 53 females), sta. 2 (29
males, 37 females), sta. 3 (2 males, 4 females), sta. 4 (8 females), s t a 5 (4 males, 4
females).
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T. marginatus Sibley. Adults-May to September; s t a 1 (1 male, 70 females), sta. 2 (181
males, l10 females), s t a 3 (1 male, 1 8 females), sta. 4 (13 females), sta. 5 (11 males,
66 females).
T. nox Ross. Adults-June, July; sta. 2 (8 males), sta. 4 (38 males).
T. tardus Milne. Adults-May to August; sta. 1 (11 males, 4 females), sta. 2 (5 females),
sta. 4 (1 female), sta. 5 (28 males, 20 females).
Ceraclea alagma (Ross). Adults-June, July; sta. 1 (5 males).
C. diluta (Hagen). Adults-May; sta. 3 (2 females), sta. 4 (3 males).
C. resurgens (Walker). Adults-June; sta. 1 (8 females), sta. 3 (8 males, 8 females). This
species is known to be a sponge-feeder (Resh, 1976).
C. tarsipunctata (Vorhies). Adults-June to August; sta. 1 (24 females, sta. 4 (5 females),
sta. 5 (13 males, 47 females).
C. transversa (Hagen). Adults-June t o August; s t a 1 (10 females), sta. 2 (12 females),
sta. 3 (2 males, 4 females), sta. 4 (4 males), sta. 5 (32 males, 20 females). This sex
ratio of 55:45 females to males agrees closely with the ratio reported by Resh (1976)
for this species at light; a 50:50 ratio being rather unusual in light trap data. Larvae
of this species feed on freshwater sponges (Resh, 1976).
Leptocetus americanus (Banks). Adults-June t o August; sta. 1 (24 males, 82 females),
sta. 2 (12 males, 24 females), sta. 3 (17 males, 37 females), sta. 4 (2 males, 4
females), sta. 5 (95 males, 112 females).
Nectopvche spp. [including albida (Walker) 1. All 496 individuals of this genus collected
were taken at sta. 1 between late May and mid-June. Because the wing markings used
for species determination were often obscured during handling of large light trap
samples, most specimens could not be identified. Some 100 specimens were determined to be Nectopsyche albida.
Oecetis cinerascens (Hagen). Adults-June, August; sta. 1 (5 males, 4 females), s t a 4 (1
female), sta. 5 (10 males).
0. inconspicua (Walker). Adults-May to September; sta. 1 (305 males, 232 females), s t a
2 (314 males, 351 females), sta. 3 (40 males, 115 females), s t a 4 (88 males, 77
females), sta, 5 (50 males, 66 females).
Family LIMNEPHILIDAE

Ironoquh lyrata (Ross). One male was obtained at s t a 4 on 13 August, 1975, in a light
trap sample taken between midnight and 2:00 A.M.
I. pavvula (Banks). One male was taken at sta. 4 in early October.
I. punctatissim (Walker). Adults-August, September; s t a 1 (19 males, 1 female), s t a 2
(35 males, 8 females), s t a 3 (4 males, 1 female), sta. 4 (6 males). Larvae of Ironoquia
collected at s t a 1, 2, and 5 were also tentatively identified to this species.
Neophylax concinnus McLachlan*. Adults-September, October; sta. 3 (13 males, 4
females), sta. 4 (11 males). Immatures-March, April; s t a 2 (I), s t a 3 (8), sta. 4 (5),
sta. 5 (1).
N. oligius Ross*. Adults-September, October, sta. 3 (12 females), sta. 4 (5 males, 7
females). Immatures-All year except September and February; s t a 2 (2), s t a 3 (32),
s t a 4 ( 3 3 , sta. 5 (4).
Limnephilus consocius (Walker). Adults-June, September, October; sta. 2 (1 male, 2
females), s t a 3 (1 male), s t a 4 (1 male, 3 females). Two of the specimens collected at
s t a 4 were obtained from emergence traps placed in vernal pools.
L. indivisus (Walker). Adults-May, June, September, October; sta. 1 (3 males), s t a 2 (5
males, 2 females) sta. 3 (3 males), sta. 4 (3 males, 8 females). Eight of the specimens
of this species taken at sta. 4 were from vernal pools. Reported habitats of members
of this genus include marshes and temporary pools (Flint, 1960); larvae of this genus
probably do not inhabit the stream.
L. mbmonilifer (Walker). Adults-May, October; sta. 3 (2 males), s t a 4 ( 1 male, 3
females).
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Platycentropus radiatus (Say)*. Adults-June, July; st& 1 (31 females), sta. 2 (18 males),
s t a 3 (1 female). Immatures-October to March; sta. 1 (27), sta. 2 (19), sta. 3 (I),
s t a 4 (9), s t a 5 (3). Immatures of this lentic species were fairly common at sta. 1;
however, specimens were sometimes taken in areas of over-hanging vegetation along
the stream margins at the other stations.
Hydatophylax argus (Harris)*. Adults-June; sta. 2 (8 females), sta. 3 (1 male, 1 female),
sta. 5 (8 females). Immatures-May, June, December; sta. 3 (2). Immatures of this
large species were most common in small tributary streams less than 1 m wide
occurring in the vicinity of sta. 4.
Pycnopsyche divergens (Walker). Adults-May, September; sta. 2 (3 males).
P. guttifer (Walker). Adults-September, October; sta. 3 (33 males, 9 females), sta. 4 (16
males, 3 females), s t a 5 (5 males, 2 females).
P. lepida (Hagen)*. Adults-August t o October; s t a 1 (1 female), sta. 2 (8 males, 6
females), sta. 3 (50 males, 33 females), s t a 4 (31 males, 35 females), sta. 5 (12 males,
26 females). Immatures identified as "P. lepida group" were often found in riffle
areas, especially at sta. 4.
P. luculenta (Betten). Adults-September, October; sta. 4 (4 males, 1 female).
P. scabripennis (Rambur). Adults-July t o October; sta. 2 (2 males, 1 female), sta. 3 (40
males, 4 females), sta. 4 (61 males, 3 females), sta. 5 (4 males).
Family HELICOPSYCHIDAE
Helicopsyche borealis (Hagen)*. Adults-June to September; sta. 2 (2 males, 3 females),
s t a 3 (10 males, 1 female), sta. 4 (58 males, 73 females), sta. 5 (42 males, 56
females). Immatures-January to March, May, August, October; sta. 3 (5), sta. 4 (67).
This was another species that was much more common in areas below Harmon Brook
than above it, apparently in response t o the enriched conditions present in the river
below Harmon Brook.
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EFFECTS OF VARIOUS PHOTOPERIODS ON COLOR AND PUBESCENCE
IN THYANTA CALCEATA (HEMIPTERA: PENTATOMIDAE)~

Rearing immatures of Thyanta calceata in a Iange of photoperiods showed that a
threshold photoperiod is involved in the adult dimorphic response (color and pubescence)
with the mean threshold near 12.5L: 11.5D. This threshold is consistent with the seasonal
distribution of the adult morphs.

Thyanta calceata (Say) ranges from New England south to Florida, and west to
Illinois (Blatchley, 1926) and Missouri (Oetting and Yonke, 1971). This phytophagous
stink bug exhibits adult dimorphism in color and pubescence. McPherson (1977a) has
shown it to be bivoltine and seasonally dimorphic; green adults with short pubescence
(shorter than diameter of tibia) are found during summer months, and brown adults with
long pubescence during the fall and spring. McPherson has also ~ e p o r t e d(1977b) that the
summer and falllspring morphs can be produced in the laboratory by rearing immatures
under 16L:8D (light: dark) and 8L:16D photoperiods, respectively, and (1978) that the
older instars are most sensitive to photoperiod influence. Not previously determined was
the effect of a range of developmental photoperiods on wlor and pubescence. The results
of experiments designed to determine this effect are presented here.
MATERIALS AND METHODS
Thirty males and 30 females from F, generation laboratory stock were placed in an
incubator (23.9 ? l.l°C) under an 18L:6D photoperiod; the stock was established with
individuals collected in summer, 1976, from the LaRue-Pine Hills Ecological Area, Union
County, in southern Illinois. They were maintained in mason jars (10 of each sexljar)
provided with cheesecloth as an oviposition site, filter paper, and paper toweling, and fed
green snap beans (Phaseolus vulgaris L.) as described by McPherson (1971).
Each resulting egg cluster was placed in one of the following seven photoperiods and
reared to adults as described by McPherson (1971): 8L:16D, 10L:14D, 12L:12D,
13L:llD, 14L:10D, 16L:8D, and 18L:6D. All experiments were conducted at
23.9 l.l°C during the light and dark phases, and ca. 130 ft-c during the light phases
(Ken-Rad, 15W Daylight, F15T81D).
Adult characters compared were color (green or brown) and pubescence (long or
short). Those animals intermediate in color (greenish patches or tinge) were scored as
follows: if they had a dorsal transhumeral red to reddish-brown stripe (found in the
normal green form) and green legs, they were scored as green for dorsal and ventral color,
respectively, and if they lacked the stripe and had brown legs, they were swred as
brown. Some adults were one color dorsally, the other ventrally. Short hairs were defined
as those shorter than the diameter of the tibia.
Adults were compared in sequential pairs of increasing photophase (Table 1). For
example, individuals reared in 10L: 14D were compared with those reared in 8L: 16D and
l ~ i n a n c i a l support was provided by the Office of Research Development and
Administration, SIUC Graduate School. Project No. 2-10631.
2 ~ e ~ a r t m e of
n t Zoology, Southern Illinois University, Carbondale, IL 62901.
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Table 1. Comparison of color and pubescence between Thyanta calceata adults reared in
various photoperiods.
Color
Dorsal
Photoperiod

Sex

Ventral

Green Brown Testa

Pubescence

Green Brown ~ e s t Short
~
Long ~ e s t ~

aFisher exact probability test.
12L:12D. The differences between these pairs were tested with the Fisher exact
probability test. The 0.01 level of significance was chosen because of the variable and
subjective nature of color.
RESULTS
Rearing males in 8L:16D, 10L:14D, or 12L:12D produced only brown adults with
long pubescence (Table 1). Sixty percent of adults reared in 13L:llD had green dorsal
color, 65% green ventral color, and 70% short pubescence. This was significantly different
from adults reared in both 12L: 12D and 14L: 10D, the latter and hlgher photophases
(16L, 18L) producing 100% green adults with short pubescence (Table 1).
Rearing females in 8L:16D and 10L:14D produced only brown adults with long
pubescence. Rearing them in 12L:12D produced 20% green adults and 15% with short
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Table 2. First and last dates of seasonal occurrence of 4th and 5th instars and adultsa and
corresponding photophasesb.
Generation
Summer

Fall/spring

Instar

Occurrence in
Field Samples

Corresponding Photophases

4th

May 7-July 20

13 hr:55 min-14 hr:21 min

5th

May 17-Aug. 1

14 hr:12 min-14 hr:3 min

adult (green with
short pubescence)

June 3-Sept. 7

14 hr:34 min-12 hr:45 min

4th

Aug. 19-Sept. 27

1 3 hr:28 min-11 hr:58 min

5th

Sept. 11-Oct. 7

12 hr:36 min-11 hr:35 min

adult (brown with
long pubescence)

Sept. 29-Nov. 16

11 hr:53 min-10 hr: 11 min

aMcPherson 1977a.
b ~ Cairo,
t
IUinois (No. 1089, U. S. Government Printing Office, Washington, D. C., 1965).

pubescence, but this was not significantly different at the 0.01 level from those reared in
10L:14D. At 13L:llD, 95% green adults and 100% with short pubescence were
produced, similar to the higher photophases (14L, 16L, 18L).
DISCUSSION
The results show that a threshold photoperiod is involved in the dimorphic response,
that the mean threshold lies between 12L:12D and 13L:llD for both sexes, and that it
is closer to 12L:12D for females than for males. Thus, the combined mean threshold for
both sexes is near 12.5L:11.5De
These results are consistent with those of earlier studies of the role of development
photoperiod in producing adult dimorphism (McPherson, 1978) and of the life history of
this insect in which seasonal dimorphism was observed (McPherson, 1977a). McPherson
(1978) found that adult dimorphism was primarily the result of the photoperiod under
which 4th and 5th instars were reared. He also reported (1977a) that summer generation
adults (from immatures developing during the spring-summer months) were green with
short pubescence, and fall/spring generation (overwintering) adults (from immatures
developing during the summer-fall months) brown with long pubescence. During the field
study, summer generation 4th and 5th instars were collected between 7 May and 1 Aug.,
the 1st adults 3 June. Natural photophases between 7 May and 1 Aug. were 13 hr:55 rnin
(7 May) or higher (Table 2), peaking on 22 June (14 hr:43 rnin); all were above the mean
threshold of the dimorphic response (12.5L: 11.5D). Likewise, 4th and 5th instars of the
fall/spring population were collected between 19 Aug. and 7 Oct., the 1st adults on 29
Sept. Photophases between 19 Aug. and 7 Oct. ranged from 13 hr:28 rnin to 1 1 hr:
35 rnin (Table 2). The 12.5L:11.5D photoperiod occurs on 13 Sept., about at the middle
of the fall occurrence of 4ths and near the beginning of 5ths (McPherson, 1977a). Thus,
5th instars alone were sensitive enough to produce brown adults with long pubescence.
This conclusion is supported by the fact that, though 4th and 5th instars exposed to
8L:16D in the laboratory (remaining instars reared in 16L:8D) were equally important in
producing adults with long pubescence, the 5th instars were more important than 4ths in
producing brown adults (males, 9@95%; females 40-50%) (McPherson, 1978).
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A LIST OF THE SCUTELLEROIDEA (HEMIPTERA)
OF SOUTHERN ILLINOIS

ABSTRACT
A list of the Scutelleroidea of southern Illinois is presented with information on the
state distribution of each species.

In 1976, 1 coauthored a paper with R. H. Mohlenbrock on the Scutelleroidea of the
La Rue-Pine Hills Ecological Area, Union County, southern Illinois Since several
additional species occur in southern Illinois, but outside Pine Hills, the 1976 paper gave
an incomplete picture of the scutelleroid fauna of this part of the state. This paper
presents a complete list of southern Illinois scutelleroids and includes the distribution of
each species in Illinois to provide more appreciation of the composition of the southern
Illinois fauna.
METHODS AND MATERIALS
During the past two years (1977-1978), I have examined eight Illinois scutelIeroid
collections (see acknowledgments) in addition to that of the Southern Illinois University,
Carbondale, Zoology Research Museum. All but one (Northern Illinois University)
contained specimens collected in southern lllinois and all provided information on state
distributions. For the purposes of this paper, southern Illinois is defined as that part of
the state south of a line from St. Louis, Missouri to Vincennes, Indiana (Fig. 1). The
southern counties in which the species represented by these specimens have been found
are given unless collected in more than five counties; if more than five, the distributions
are listed as "Generally Distributed" (Table 1). State distributions are divided into four
categories as defined in Table 1.
RESULTS
Sixty five species and subspecies were identified (Table I), representing about 71% of
Illinois' scutelleroids (unpublished data). Of these, nine occur only in southern Illinois, 15
primarily in the southern half, and five primarily in the northern half of Illinois; +he
remainder occur statewide (32) or cannot presently be placed into one category (four).
Comparisons of southern Illinois scutelleroid diversity with those of other geographical
areas are difficult since most other lists are outdated because of taxonomic revisions
published during the last 45 years However, the two most recent state lists give the
number of scutelleroid species and subspecies as follows: Michigan, 69 (McPherson,
1970); Virginia, 79 (Hoffman, 1971). Since this paper deals only with the scutelleroids of
southern Illinois, and the species diversity of this area (65 species and subspecies)
compares favorably to those of Michigan and Virginia, the scutelleroid diversity of this
part of the state must be considered high.

l ~ e ~ a r t m e of
n t Zoology, Southern Illinois University, Carbondale, IL 62901
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Table 1. List of the Scutelleroidea of southern Illinois and state distributions.
Southern Illinois
County Records
Scutelleridae

Acantholomidea denticulata (Stil)
Homaemus parvulus (Germar)
Stethaulax marmorata (Say)
Corimelaena agrella McAtee
C. harti Malloch
C. 1. lateralis (Fabricius)
C. obscura McPherson & Sailer

C. pulicaria (Germar)
Galgupha aterrima Malloch

G. atra Amyot & Semille
G. carinata McAtee & Malloch
G.
G.
G.
G.

denudata (Uhler)
loboprostethia Sailer
n. nitiduloides ( W o w
ovalis Hussey

Pachycorinae
Washington
Gen. Dist.
Jackson, Union, Williamson
Thyreocoridae
Alexander, Jackson, Union,
Williamson
Jackson, Union
Gen. Dist.
Alexander, Jackson, Johnson,
Pulaski, Union
Gen. Dist.
Jackson, Marion, St. Clair,
Union, Williamson
Gen. Dist.
Alexander, Gallatin
Pulaski, Union
Jackson, Union
Jackson, Union
Richland, Wayne
Gen. Dist.
Cydnidae

Cydninae
Qrtornenus ciliatus (Palisot de Beauvois)
Jackson, Union
Melanaethus pensylvanicus (Signoret)
Jackson, Union
M. robustus Uhler
Union, Williamson
Pangaeus bilineatus (Say)
Gen. Dist.
Amnestinae
Jackson, Union
~ l i n t o n / ~ a r i o Jackson,
n~,
Pope, Union, Williamson
Union

Amnestus pallidus Zimmer
A. pusillus Uhler
A. spinifrons (Say)
Sehirus c. cinctus (Palisot de Beauvois)

Sehirinae
Gen. Dist.

Pentatomidae

Amaurochrous cinctipes (Say)

Acrosternum hilare (Say)
Aelia americana Dallas
Banasa calva (Say)
B. dirnidiata (Say)
B. euchlora StPl

Graphosomatinae
Alexander, Jackson,
Pulaski, Union
Pentatominae
Gen. Dist.
Jackson, Union
Jackson, Union, Williamson
Gen. Dist.
Hardin, Jackson, Johnson,
Pope, Williamson

State
Distributiona
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Table 1, Continued
Southern Illinois
County Records

Taxon
-

B. sordida (Uhler)
Brochymena arborea (Say)
B. cariosa Stgl
B. p. punctata Van Duzee
B. quadripustulata (Fabricius)
Chlorochroa persimilis Horvath
Coenus delius (Say)
Cosmopepla bimaculata (Thomas)
Dendrocoris humeralis (Uhler)
Euschistus ictericus (Linnaeus)
E. politus Uhler
E. servus (Say)
E. t . tristigmus (Say)
E. variolarius (Palisot de Beauvois)
Holcostethus limbolarius (St%l)
Hymenarcys aequalis (Say)
H. nervosa (Say)
Menecles insertus (Say)
Mormidea lugens (Fabricius)
Murgantia histrionica (Hahn)
Neottiglossa cavifrons StOal
N. sulcifrons St31
Nezara viridula (Linnaeus)
Oebalus pugnax (Fabricius)
Prionosoma podopioides Uhler
Proxys punctulatus (Palisot de Beaut,ois)
Thyanta calceata (Say)
T. pallido-virens accerra (McAtee)
Trichopepla semivittata (Say)
Apateticus cynicus (Say)
Mineus shigipes (Herrich-Schaeffer)
Perillus bioculatus (Fabricius)
Podisus maculiventris (Say)
P. modestus (Dallas)
P. placidus Uhler
Stiretrus anchorago fimbriatus (Say)

State
Distributiona

-

Jackson, Johnson, Pope
Gen. Dist.
Jackson, Massac, Pulaski,
Saline, Williamson
Gallatin, Hardin, Jackson
Gen. Dist.
Jackson
Gen. Dist.
Gen. Dist.
Jackson, Pope, Union
Union
Union, Washington
Gen. Dist.
Gen. Dist.
Gen. Dist.
Gen. Dist.
Gen. Dist.
Gen. Dist.
Jackson, Pope, Union,
Washington, Williamson
Gen. Dist.
Gen. Dist.
Gen. Dist.
Gen. Dist.
Union
Gen. Dist.
Jackson
Gen. Dist.
Gen. Dist.
Gen. Dist.
Gen. Dist.
Asopinae
Franklin, Jackson,
Union, Washington
Jackson
Pope
Gen. Dist.
~linton/~arion~
Johnson, Union
Gen. Dist.

4
4
3
4
3
4
2

aState distribution coded as follows: l=southern Illinois only, 2=primarily southern half of
state, 3=primarily northern half of state, 4=statewide distribution. Those difficult to place
into one category are listed as intermediate between the two closest categories (e.g., 1-2).
b~ollectedin Centralia which lies on the common border of Clinton and Marion Counties.
CAlthough E. servus occurs statewide, E. s. euschistoides (Vollenhoven) can be distinguished
north of ca. the middle of the state. This subspecies intergrades with the nominal subspecies
in the southern half of Illinois.
d ~ h e r eis also a questionable record from Urbana housed in the Eastern Illinois University
collection.

THE GREAT LAKES ENTOMOLOGIST

Vol. 1 1, No. 3

WASHINGTON
JEFFERSON

HAMILTON

WHITE

Fig. 1 . Counties of southern Illinois.
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NEW WORLD I-IMNICHINAE IV. EULlMNlCHUS CASEY.
A. SYNONYM1 ES, LECTOTYPE DESIGNATIONS, AND
REDESCRIPTIONS (COLEOPTERA: LIMNICHIDAE)
David P. ~ o o l d r i d l~ e
ABSTRACT

A recharacterization of Eulimnichus and redescriptions for all previously described
species are presented. In most cases, illustrations of the aedeagus are also presented.
Seven names are placed in synonymy, and a new name E. impostus, is proposed for E.
elongatus (Pic) which is preoccupied. Lectotype designations are made for 10 of the 14
species and one synonymous species.

The genus Eulimnichus was proposed by Casey (1889) as a subgenus of Limnichus t o
contain some of the North American Limnichidae. Sharp (1902) described a number o f
species from Mexico and Central America, affording Eulirnnichus full generic status and
restricting Limnichus to the old world. Casey (1912) further characterized the genus and
added several new species from the United States. Since then, only two species have been
described as Eulimnichus, both by Pic (19231, and both of those were misplaced. Pic did
describe several species of Eulimnichus as Limnichoderus Casey, and he redescribed one
of Sharp's species three different times.
Unfortunately, most of the early descriptions of species in the Limnichidae are
inadequate, and without reference to the type material placing specimens with certainty
has been impossible. This paper, therefore, presents more complete descriptions of all
previously described species, as well as listing synonymies and designating lectotypes. A
new name is also proposed for a preoccupied name of one of Pic's species. Descriptions
of new species and a key t o the members of the genus will be presented in part B.
Thanks are due to numerous institutions and individuals for the loan of specimens,
but special thanks are due to R.D. Pope and C.M.F. Hayek, British Museum (Natural
History) (BMNH), J. Lawrence and Margaret K. Thayer, Museum of Comparative Zoology
(MCZ), Mlle. H. Perrin, National Museum of Natural History, Paris (PMNH), and P. J.
Spangler, U.S. National Museum of Natural History (USNM) for the loan of type
material.
Genus EULIMNICHUS Casey
Eulimnichus Casey, 1889, subgenus of Limnichus. Type-species Limnichus obscurus
LeConte, designated by Casey, 1912.
Because Eulimnichus originally included only species from the United States, some of
the generalizations made by Casey in characterizing the genus were too restrictive and do
not hold for many species from Central and South America A redescription of the
salient features is therefore presented here.
Eulimnichus includes those species of the Limnichinae with the eyes more or less
vertical in plane, and largely concealed from above; basal joint of antennae concealed by
the acute sides of the front, or partially revealed by small emarginations at each end of
l ~ e ~ a r t m e noft Biology, The Pennsylvania State University, Ogontz Campus, 1600
Woodland Road, Abington, Pennsylvania 19001.
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the epistomal suture (Fig. 1); head usually longitudinally rugulose, at least in the vicinity
of the epistomal suture and often to vertex. Pronotum often with a curved, transverse
line just behind middle, the line varying from a row of minute reticulations to a
tuberculate series of punctures (Fig. 2). Prosternum longitudinally sulcate. In many
species, the last visible abdominal sternite is much more depressed and more densely
pubescent in a central triangle in the male. Otherwise the two sexes are indistinguishable
ex ternally.
The vestiture, as in other Limnichinae, varies from short and scale-like to setose, often
forming maculae of white to golden color on the elytra. Unfortunately these scales and
hairs are very easily eroded and in most cases they do not offer a reliable character for
separating species. Ventral pubescence is generally more dense on the abdomen but on a
few species is also dense on the metasternum. In the descriptions of the species, the
values in parentheses refer to the separation of the punctures; e.g., (1-2X) means the
punctures are separated by one to two times their own diameters.
Eulimnichus obscurus (LeConte)
Limnichus obscu~usLeConte, 1854, p. 116. Type-locality: New York. Lectotype here
designated Type in MCZ.
TYPE-MATERIAL: The type series of E. obscurus is in the LeConte collection of the
MCZ. I t consists of two specimens. The first of these bears three labels: N.Y.; a red
Type12307 and a white, handwritten L. obscurus/N.Y. LeC. It is here designated
lectotype and has been so labelled by me. The second specimen, labelled lectoparatype
bears only the label N.C.

Figs. 1-2. 1. Right margin of head: 1. Unnotched at end of epistomal suture; b. Notched
at end of epistomal suture. 2. Position of transverse series of punctures on pronotum:
1. Completely developed; b. Undeveloped near midline; c. Undeveloped at sides. (Figs.
not to scale.)

THE GREAT LAKES ENTOMOLOGIST

Figs. 3-11. Dorsal view of aedeagus. 3. E. nitidulus; 4. E. ater; 5 . E. montanus; 6 . E.
analis; 7 . E. californicus; 8 . E. plebius; 9 . E. optatus; 10. E. perpolitus; 11. E.
evanescens. Line equals 0.25 mm.

DESCRIPTION: Length 1.95 mm. Width 1.25 mm. Broadly, evenly oval. BIack. Head
with margins of front deeply depressed in front of eyes and slightly depressed at ends of
epistomal suture, but not notched; sculpture shallowly longitudinally coalescent on front;
pubescence long, erect, recurved. Pronotum shining on disk, distinctly microreticulate at

166

THE GREAT LAKES ENTOMOLOGIST

Vol. 11, No. 3

sides; punctures distinct, moderately close (2-4X); transverse line distinct; midline
impressed in posterior one-half; pubescence long, erect. Elytra microreticulate; punctation distinct but not impressed, moderately close (2-3X); pubescence long, erect.
Epipleura microreticulate, minutely punctate; pubescence erect and short. Hypomera
strongly microreticulate, punctation minute but visible; outer margin sinuously curved;
narrowest just behind anterior margin Metasternum with punctures small, distinct fairly
close (2-3X), about equal across width; midline depressed; not very depressed behind
posterior row of distant punctures. Abdomen microreticulate, punctation small, even,
distant; sterna 4 and 5 shining; last sternum with some large perforate punctures, deeply
depressed in a small circular area near center of posterior margin in male. I have not seen
the aedeagus.
RANGE: Eastern U.S., although apparently uncommon. I have seen specimens from
the following localities: D. of C., Ill., I n d , Kan., Md., Miss., N.C., N.Y., Tenn., Tex., Va.
Eulimnichus nitidulus (LeConte)
Limnichus nitidulus Le Conte, 1854, p. 117. Type-locality: Georgia. Lectotype here
designated. Type in MCZ.
TYPE-MATERIAL: The type-series of Eulimnichus nitidulus (LeConte) is in the
LeConte colledtion of the MCZ. It consists of four specimens. The first specimen in the
series bears an orange locality disk, a red label bearing the designation Type/2310, and
white handwritten label reading L. nitiduluslGa. LeC. This specimen is here designated
lectotype and has been so labelled by me. Of the other specimens, labelled lectoparatypes, two bear only an orange locality disk and one has no labels
DESCRIPTION: Length 1.75 mm. Width 1.05 mm. Narrowly ovaL Black. Head with
margins of front with a notch at each end of the epistomal suture and with a distinct
circular depression in front of each eye; sculpture longitudinally coalescent on front;
vertex with small perforate punctures; pubescence short, erect. Pronotum shining;
punctation small, perforate, distant (3-5X); no transverse row of punctures, midline
slightly impressed in posterior half; pubescence long, erect. Elytra shining; punctation
shallowly impressed, close (1-2X), smaller and less distinct at sides and apex, margins near
humeri often with short series of small perforate punctures; pubescence sparse, long,
semierect. Epipleura shining; punctation distinct, arranged mostly along inner margin.
Hypomera long, narrow, outer margin shallowly, evenly curved; microreticulate, punctures
minute, except distinct and perforate along inner bead. Metastemum with punctures very
fme and perforate at midline, coarser and much closer at sides; posterior row of
punctures well marked. Abdomen microreticulate; punctation fme but distinct, only
slightly larger at sides; last sternum densely but irregularly punctate in central triangle.
Aedeagus as in Figure 3.
RANGE: From U.S. Atlantic and Gulf Coasts to South America I have seen
specimens from the following localities: ARGENTINA: Tucuman. BRAZIL: R.G.N.
COSTA RICA. ECUADOR: Guayas, Los Rios. MEXICO: Chiapas, Tabisco.
NICARAGUA. PANAMA: Canal Zone. U.S.: Ala, F l a , Ga., Me., Mo., N.H., N.C., Pa.,
S.C., Va.
Eulimnichus ater (LeConte)
Limnichus ater LeConte, 1854, p. 117. Type-locality: Mississippi. Lectotype here
designated.
Eulimnichus guatemalicus Sharp, 1902, p. 676. Type-locality: Panzos, Vera Paz, Guatemala. NEW SYNONYMY. Holotype in BMNH. I have seen the type.
Eulimnichus sculpticeps Casey, 1912, p. 50. Type-locality: R.I. NEW SYNONYMY.
Holotype in USNM, bearing a label Type USNM 48366. I have seen the type.
Limnichodems oblongus Pic, 1922, p. 4. Type-locality: Corumba, Mato Grosso, Brazil.
NEW SYNONYMY. Lectotype here designated. Type in PMNH.
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TYPE-MATERIAL: The type-series of Limnichus ater consists of eight specimens in
the LeConte collection at the MCZ. The first of these, bearing a Miss. locality label, a red
Type12306 and a white handwritten L. ater LeC. label is here designated lectotype. The
remaining seven specimens (1 Fla., 5 Enterprise, Fla., 1 La.) are designated lectoparatypes. All have been so labelled by me. The type series of Limnichodems oblongus Pic is
in the PMNH and consists of five specimens all labelled CorumbaIMato Grosso; Coll M.
Pic. ,One of these has been labelled lectotype by me and the remaining four labelled
lectoparatypes.
DESCRIPTION: Length 1.9 mm. Width 1.2 mm. Oval. Black. Head with margins of
front depressed but not notched at ends of epistomal suture; sculpture strongly
longitudinally coalescent on front, punctures distinct, large and perforate on vertex;
pubescence long, recurved, semi-erect. Pronotum shining; punctation perforate, slightly
larger at sides; transverse row of punctures poorly marked but visible, surface depressed
behind it, pubescence fairly long. Elytra shining; punctation close (lX), noticeably
impressed, broad, side margins with a series of deep, perforate punctures from humerus
to behind posterior of epipleural folds; pubescence slightly shorter and finer than on
pronotum. Epipleura slightly concave, microreticulate, punctures minute, pubescence
short. Hypomera microreticulate, punctation coarse, distinct; inner and outer margin
gradually diverging from anterior; anterior outer angle obliterated. Metasternum coarsely,
closely (1X) punctate at sides, becoming more perforately and distantly (2-3X) punctate
near the slightly impressed midline; not depressed behind the well marked posterior row
of punctures Abdomen microreticulate, punctation small and indistinct in middle, larger
at sides; last sternum with central triangle not depressed, about equally punctate in male
and female. Aedeagus as in Figure 4.
RANGE: Widespread from Eastern U.S. to Central and South America I have seen
specimens from the following localities: ARGENTINA: Chaw, Entre Rios. BRAZIL:
Bahia, Goias, Mato Grosso, Para, R.G.N. BRITISH HONDURAS. COLOMBIA: Magdalena.
COSTA RICA. CUBA. ECUADOR: Los Rios. GUATEMALA. HONDURAS. JAMAICA.
MEXICO: Campeche, Sinaloa, Sonora, Tabisco, Vera C m . PANAMA. PERU: San
Antonio. U.S.: Fla, Ga., Ind., La., Mass., Miss., N.C., S.C., Tex., VENEZUELA: Guarico,
Portuguesa.
VARIATION: The specimens of E. ater vary somewhat throughout their range in the
number of submarginal punctures. The specimens from the U.S. and Central America
average slightly fewer than those from South America and the series extends slightly
farther toward the posterior on the South American specimens. However, there seems to
be considerable variation among specimens from any given locality and I do not feel the
character is reliable enough to justify even sub-species ranking for the different
populations.

Eulimnichus montanus (LeConte)
Limnichus montanus LeConte, 1879, p. 514. Type-locality: La Veta, Colorado. Lectotype
here designated Type in MCZ.
Eulimnichus laeticulus Sharp, 1902, p. 674. Type-locality: Mexico City, Mexico. NEW
SYNONYMY. Types in BMNH. I have seen one cotype.
TYPE-MATERIAL: The type-series of E. montanus is in the LeConte collection a t the
MCZ. I t consists of five specimens. The first of these bearing labels La Vetal4.7 col, 377,
L. montanus/LeC., and a red Type12308 is here designated lectotype and has been so
labelled by me. The other four specimens are on one pin with no labels other than a
small "h" on the card. These specimens are E. californicus not E. montanus and I have
labelled them such.
DESCRIPTION: Length 1.95 mm. Width 1.25 mm. Elongate-oval, broad, sides parallel.
Black. Head with margins of front depressed at ends of epistomal suture, but not
notched; sculpture deeply coalescent to vertex; pubescence short, recumbent. Pronotum
shining only on disk, strongly microreticulate; punctation obscured; transverse row of
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punctures faintly marked, midline slightly depressed; pubescence long, recumbent. EIytra
very microreticulate, dull; punctation tiny and indistinct; pubescence short, recumbent.
Epipleura dull, alutaceous, minutely punctured. Hypomera microreticulate, punctures
fine, indistinct; outer margin evenly curved. Metasternum faintly microreticulate; punctation fine, distant (5-7X), not at all impressed, even at sides; surface not depressed behind
posterior row of punctures. Abdomen alutaceous; finely, evenly, distantly punctate,
slightly closer and coarser at sides; last sternum more shining, punctation closer and
perforate; central triangle vaguely marked, only slightly depressed. Aedeagus as in Figure
5.
RANGE: Oregon to Central Mexico. I have seen specimens from the following
localities: MEXICO. U.S.: Ariz., Cal., CoL, N.M., Ore.
Eulimnichus analis (LeConte)
Limnichus analis LeConte, 1879, p. 515. Type-locality: Texas Lectotype here designated.
Eulimnichus analis rugiceps Casey, 1912, p. 47.
Eulimnichus analis coloradensis Casey, 1912, p. 47.
TYPE-MATERIAL: The type-series of nine specimens is in the LeConte collection of
the MCZ. The first of these, bearing four labels TEX; 277; Type12305; L. analis/LeC. is
here designated lectotype and has been so labelled by me. The remaining specimens, 2
labelled Tex., 4 labelled Denver, CoL, 7.7, 1 labelled Cloverdale, Cala, and 1 Cala, are
designated lectoparatypes.
DESCRIPTION: Length 2.2 mm. Width 1.2 mm. Narrowly elongateaval, parallel-sided.
Black. Head with margins of front depressed at ends of epistomal suture and in front of
eyes, but not notched; sculpture strongly longitudinally w a l e s ~ n to
t vertex; pubescence
short, recumbent in grooves. Pronotum shining on disk, minoreticulate at sides;
punctation small, distinct, moderately close (2-3X); transverse row of punctures almost
unnoticeable, but surface is depressed behind it; midline broadly impressed in posterior
twethirds; pubescence short at sides, longer on disk. Elytra with punctation close (lX),
impressed, becoming shallower at sides and apex; pubesence long at base, becoming
shorter toward sides and apex. Epipleura shining, finely punctate; flat; pubescence short.
Hypomera microreticulate, minutely punctate; outer anterior angles prolonged into an
obtuse sphie; outer margin sinuately curved, nearly paralleling the sinuately curved inner
margin. Metasternum shining; deeply, closely (lX), perforately punctate at sides, more
distantly, shallowly punctate at depressed midline; a few minute pubescent punctures
scattered among the larger ones; surface depressed behind posterior row of punctures.
Abdomen shinmg on sterna 1, 3, and 5, sterna 2 and 3 minoreticulate; punctation small
at midline, becoming larger and longitudinally coalescent at sides; last sternum with
central triangle depressed and closely, coarsely punctate in male. Aedeagus as in Figure 6.
RANGE: Western U.S. and Northwestern Mexico. I have seen specimens from the
following localities: MEXICO: Nayarit, Sonora. U.S.: Ariz., Ark., Cal., Col., Mo., Ore.,
Tex., Ut., Wash.
VARIATION: There is a considerable variation in size and punctation within this
species and Casey apparently selected extremes of the variable characters and described
them as subspecies I can find no real justification for retaining these names because the
variation within many populations is as great or greater than that found in Casey's types.
Eulimnichus californicus (LeConte)
Limnichus californicus LeConte, 1879, p. 515. Type-locality: Los Angeles, California
Lectotype here designated.
TYPE-MATERIAL: The type-series, consisting of ten specimens, is in the LeConte
collection of the MCZ. The first of these bearing the labels: h Cal; Los Anlgeles; L.
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Californicus/LeC.; Type/2309, is here designated lectotype and has been so labelled by
me. The other nine specimens, designated lectoparatypes, have only the first of these four
labels, three lacking the handwritten h.
DESCRIPTION: Length 1.85 mm. Width 1.15 mm. Ovate. Black. Head with margins of
front depressed at ends of epistomal suture and in front of eyes, but not notched;
sculpture strongly longitudinally coalescent to vertex; pubescence very short. Pronotum
shining on disk, strongly microreticulate at sides; punctation f i e , moderately distant
(3-5X); transverse line not marked; midline impressed in posterior two-thirds; pubescence
medium long. Elytra shining; punctation round, perforate, close (2X), becoming more
distant and less marked at sides and apex; pubescence short, sparse. Epipleura shining,
flat, minutely punctate, pubescence short. Hypomera microreticulate; punctation fine;
outer margin sinuately carved; outer anterior angle distinct but not produced. Metasternum shining; punctation perforate, close at sides, more distant at midline but only
slightly smaller and shallower; midline impressed; transverse row of punctures not well
marked. Abdomen microreticulate, especially at sides; punctation distinct, closer and
coarser at sides; last sternum more coarsely punctate at sides, central triangle irregular,
not very impressed in either sex. Aedeagus as in Figure 7.
RANGE: Common along the Pacific coast from Oregon to Southern California; less
common inland I have seen specimens only from these two states.
Eulimnichus sordidus Sharp
Eulimnichus sordidus Sharp, 1902, p. 676. Type-locality: Guatemala City, Guatemala.
Types located in BMNH.
DESCRIPTION: Length 1.8 mm. Width 1.1 rnm. Elongate oval. Black. Head
with margins of front notched at the ends of epistomal suture, notches small; sculpture longitudinally coalescent to vertex, pubescence recumbent in grooves. Pronotal
punctation fine on entire surface; pubescence coarse and sparse; transverse series
of punctures absent. Elytra shining; punctation sparse and lightly impressed, nearly
unnoticeable at apex; pubescence short, coarse and sparse. Epipleura not punctate.
Hypomera microreticulate, punctation minute. Metasternal punctation not very coarse
even at sides, slightly finer at midline, midline impressed in anterior one-half; posterior row of punctures coarse and deep. Abdomen finely punctate, punctures indistinct at midline, coarser toward sides; second visible sternum with a distinct,
polished, impunctate longitudinal depression on each side to receive the tarsi; last
sternum (male) with central triangle coarsely punctate and densely pubescent. I have not
seen the aedeagus.
I have seen three cotypes but no other specimens.
Eulimnichus sublaevis Sharp
Eulimnichus sublaevis Sharp, 1902, p. 675. Type-locality: San Geronimo, Vera Paz,
Guatemala. Types located in BMNH.
DESCRIPTION: Length 1.6 mm. Width 1.0 mm. Oval. Black. Head with margins of
front notched at ends of epistomal suture; sculpture strongly longitudinally coalescent on
front; vertex strongly alutaceous; punctures coarse in grooves, weak on vertex; pubescence very short and recumbent. Pronotum shining on disk, microreticulate at sides and
posterior angles; punctation fine and distant (4-6X); transverse line distinct, f i e ; midline
impressed from just behind front margin to hind margin. Elytra shining, slightly
alutaceous; punctation very fine, distant (5-6X), not at all impressed; pubescence very
short, recumbent. Epipleura shining, slightly concave; punctures minute, scattered.
Hypomera microreticulate, minutely punctured, outer margin cumed from anterior angle
for about onethird its length, then straight and nearly parallel with inner margin to
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posterior angle. Metasternum slightly alutaceous; punctation minute, shallow and poorly
marked, no deeper at sides; posterior row of punctures absent. Abdomen alutaceous but
distinctly shining; punctation minute, even, fairly close. I have not seen the aedeagus
I have seen only one cotype.
Eulimnichus ephistemus Sharp
Eulimnichus ephistemus Sharp, 1902, p. 673. Type-locality: Guatemala City, Guatemala.
Types located in BMNH. I have seen one cotype.
DESCRIPTION: Length 1.2 mm. Width 0.75 mm. Oval. Black. Head with margins of
front slightly notched at ends of epistomal suture; sculpture longitudinally malescent
only to middle of frons, vertex alutaceous with fine, indistinct punctation; pubescence
very fine and short. Pronotum shining on disk, b e a m i n g very vaguely microreticulate at
sides; punctation very fine, distant (5-7X); transverse series very distinct, surface
depressed behind it; pubescence very short, sparse. Elytra shining; punctation very fine,
widely scattered, barely impressed; pubescence minute, sparse. Epipleura shining,
minutely punctate. Hypomera microreticulate, minutely punctate. Outer margin evenly
curved. Metasternum indistinctly, sparsely punctate; midline barely impressed; posterior
row of punctures absent. Abdomen slightly microreticulate, punctation minute and
indistinct; central triangle of last sternum densely punctate and depressed in male. I have
not seen the aedeagus.
RANGE: Guatemala to Costa Rica I have seen specimens only from these two
countries.
Eulimnichus plebius Sharp
Eulimnichus plebius Sharp, 1902, p. 675. Type-locality: S. Geronimo, Guatemala Type
in BMNH. Lectotype here designated.
Limnichoderus convexus Pic, 1922, p. 4. Type-locality: Rio de la Plata, Argentina.
Holotype in PMNH. NEW SYNONYMY. I have examined the type.
Limnichoderus breyeri Pic, 1930, p. 43. Type-locality: Tigre, Argentina. Holotype in
PMNH. NEW SYNONYMY. I have examined the type.
Limnichoderus peruvianus Pic, 1954, p. 178. Type-locality: Sivia, Peru. Type in PMNH.
NEW SYNONYMY. Lectotype here designated.
TYPE-MATERIAL: Sharp's series of E. plebius consists of ten cotypes in the BMNH. I
have seen two of these, originally on a single pin, bearing the label S. Geronimo/Guatemala/
Champion. I have labelled one of these lectotype, and the other, remounted on a separate
pin, has been labelled as a paralectotype. The type-series of E. peruvianus (Pic) consists of
four specimens on two pins in the National Museum of Natural History (Paris). The left
specimen on one pin is here designated lectotype and has been labelled as such and is indicated with an arrow on the card it is mounted on. The remaining three specimens are here
designated lectoparatypes.
DESCRIPTION: Length 2.15 mm. Width 1.3 mm. Broadly oval, somewhat parellelsided. Black. Head with margins of front notched a t ends of epistomal suture; sculpture
of front longitudinally coalescent into fine, even grooves, punctures of vertex close;
pubescence short, recumbent in grooves. Pronotum shining; punctation small and
perforate on disk, closer (1-2X) and impressed at sides; transverse row of punctures not
visible; surface slightly depressed on posterior part of disk; midline impressed. Elytra
shining; punctation close (-lX), impressed, fairly even, except slightly more distant at
sides; pubescence dense, flattened Epipleura microreticulate; fairly densely, finely
punctate, pubescence short. Hypomera microreticulate; densely and distinctly punctate;
outer margin shallowly, evenly curved. Metasternum with two sizes of punctures, the
larger punctures not very impressed, even at sides, close (-1X) becoming finer, more
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distant and shallower at midline, the smaller punctures very fine, minute and interspersed with the larger; posterior row of punctures deep, well marked, the surface
depressed behind them. Abdomen alutaceous; punctation small, impressed, dense and
even, close (-1X); last sternum in male with a distinct, depressed, densely punctate and
pubescent triangular area. Aedeagus as in Figure 8.
RANGE: Southern Mexico to Argentina and Peru. I have seen specimens from the
following localities: ARGENTINA: Buenos Aires, Chaco. BRAZIL: Maranhao, Mato
Grosso, Para, R.G.N. COLOMBIA: Magdalena DOMINICAN REPUBLIC. ECUADOR:
Cotopaxi, Guayas, Los Rios, Manabi, Napo, Pichincha. EL SALVADOR. GUATEMALA.
HAITI. HONDURAS. MEXICO: Chiapas. PUERTO RICO. TRINIDAD. VENEZUELA:
Guarico, Portuguesa.
Eulimnichus optatus Sharp
Eulimnichus optatus Sharp, 1902, p. 675. Type-locality: Mexico. Lectotype here designated Type in BMNH.
TYPE-MATERIAL: The type-series consists of ten specimens in the Sharp collection
of the BMNH. I have seen one of these and here designate i t lectotype. In addition to the
lectotype label it bears the following labels: A red disk bearing the word "Type." White
labels, one reading MexicoIFlohr. and one B.C.A. II.l/Eulimnichus/optatus,/Sharp. On the
card with the specimen is written "Cuernavaca"
DESCRIPTION: Length 1.8 mm. Width 1.0 mm. Narrowly oval. Black. Head with
margins of front depressed at ends of epistomal suture, but not notched; sculpture deeply
longitudinally coalescent to vertex; pubescence very short, recumbent. Pronotum shining
on disk, strongly microreticulate at sides; punctation fine, perforate, moderately distant
(3-5X); transverse row faintly marked at sides; midline impressed behind transverse row;
putescence fme, short. Elytra shining; punctation impressed, coarse, moderately distant
(3-4X), becoming indistinct at sides and apex; pubescence very short, f i e , appearing very
sparse. Epipleura faintly microreticulate, minutely punctured. Hypomera microreticulate;
punctation minute and sparse; outer margin slightly sinuate at anterior end, then nearly
straight to posterior angle; anterior outer angle distinct but not produced. Metasternum
shining; punctation fine, unimpressed, distant (56X) a t midline, becoming closer (1-2X)
at sides; midline impressed; posterior row of punctures even, shallow but lying in a
distinct groove, surface slightly depressed behind the groove. Abdomen microreticulate;
punctation fine and scattered, becoming slightly coarser and closer at sides. Last sternum
of male with an indistinct circular punctate depression near the posterior margin that is
only slightly less developed in the female. Aedeagus as in Figure 9.
RANGE: southeastern U.S. and Mexico. In addition to the types I have seen
specimens from the following localities: U.S.: Ala., Ga., La., Tex.
Eulimnichus petpolitus (Casey)
Limnichus (Eulimnichus) perpolitus Casey, 1889, pp. 147, 151. Type-locality: Albuquerque, N.M. Lectotype here designated. Type in USNM.
TYPE-MATERIAL: The type-series is in the Casey collection of the USNM. One of
these, a male labelled Albuquerque1N.M.; Casey Bequestll925; Type USNMl48367, is
here designated lectotype. Two females from the same locality are designated lectoparatype and all have been so labelled by me. Other specimens in the type-series from eastern
localities are Eulimnichus optatus Sharp.
DESCRIPTION: Length 1.8 mm Width 1.1 mm. Elongate oval. Black. Head with
margins of front depressed but not notched at ends of epistomal suture; sculpture deeply
longitudinally walescent to vertex; pubescence short, recumbent in grooves. Pronotum
shining on disk, distinctly microreticulate at sides; punctation small, distant; transverse
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row of punctures not visible; pubescence fairly long, recumbent. Elytra shining, faintly
microreticulate; punctation fine, not impressed, distant (56X); pubescence short. Epipleura shining but rough; punctation minute; pubescence very short. Hypomera microreticulate, punctation minute but distinct; outer margin sinuately curved near anterior
outer angle which is distinct but not produced. Metasternum with punctation small,
perforate, distant (4-5X); midline impressed; posterior row of punctures small and
indistinct, but surface depressed behind it. Abdomen microreticulate but faintly shining;
punctation fine becoming coarser at sides; last sternum of male with the central triangle
more depressed and more coarsely punctate than in female. Aedeagus as in Figure 10.
RANGE: Southwestern U.S. I have seen specimens from the following localities: U.S.:
Ariz., Calif., N.M.
Eulimnichus evanescens Casey
Eulimnichus evanescens Casey, 1912, p. 48-9. Type-locality: Southern California. Type in
USNM. Lectotype here designated.
TYPE-MATERIAL: Three specimens from S. Cal. are in the Casey collection of the
USNM. The first of these, a male bearing a label Type USNMl48368, is here designated
lectotype; one male and one female are designated lectoparatypes and they have been so
labelled by me.
DESCRIPTION: Length 1.6 mm. Width 0.95 mm. Elongate-oval. Black. Head with
margins of front not notched, but somewhat depressed at ends of epistomal suture;
sculpture longtitudinally coalescent to vertex; pubescence recumbent in grooves. Pronoturn micro~ticulateexcept on disk; punctation fine and distant; midline not impressed;
transverse series of punctures absent; pubescence short and recumbent. Elytra shining,
faintly microreticulate; punctation fine, barely impressed, distant; pubescence short,
sparse. Epipleura flat, shining, minutely punctate. Hypomera microreticulate, punctation
minute. Metastemal punctation small, distant, not impressed, somewhat denser at sides;
midline impressed; surface not at all depressed behind faint posterior row of punctures.
Abdomen microreticulate; punctures moderately coarse and impressed, barely closer at
sides. Last sternum with central triangle deeply impressed and densely pubescent in male.
Aedeagus as in Figure 11.
RANGE: Southern California
Eulimnichus impostus new name
Limnichoderus elongatus Pic, 1922, p. 4. Type-locality: Corumba, Mato Grosso, Brazil.
Eulimnichus elongatus (Pic) new combination, name preoccupied [Eulimnichus elongatus
Pic, 1923, p. 7.1 Holotype in PMNH. I have seen the type.
TYPE-MATERIAL: The holotype of Limnichoderus elongatus Pic is in the PMNH and,
on examination, it has proved to be a Eulimnichus. The combination Eulimnichus
elongatus was used by Pic in 1923 and the name is therefore preoccupied. The new name
Eulimnichus impostus is proposed here.
DESCRIPTION: Length 1.9 mm. Width 1.0 mm. Narrowly elongate, very gradually
narrowing for two-thirds its length. Black. Head with margins of front not a t all notched
at ends of epistomal suture; sculpture deeply longitudinally coalescent to vertex,
pubescence short. Pronotum shining on disk, alutaceous near hind angles; punctation fine,
moderately distant (3-4X); midline impressed; pubescence long on disk, somewhat shorter
and flattened at sides. Elytra shining, surface somewhat ridged between punctures;
punctation fine, distinct, not impressed, close (1-2X); pubescence short. Epipleura
alutaceous, slightly depressed Hypomera microreticulate, finely punctate, flat; outer
margin evenly curved from just behind anterior angle which it does not reach.
Metasternum fairly evenly, finely, closely (2-3X) punctate, punctures only slightly larger
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at sides; midline deeply impressed. Abdomen microreticulate, punctation fine, obscure. I
have not seen the aedeagus.
The type is the only specimen I have seen.
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BEHAVIOR A T A NESTING SITE A N D PREY OF CRABRO
CRlBRELLlFER (HYMENOPTERA: SPHECIDAE)
Edward M. ~arrows', Patricia L. ~ e b a u and
~ , Cathlyn E. ~ c k s t e i n ~
ABSTRACT
In Michigan, Crabro cribrellifer tends to show nest clumping within a nest aggregation.
Its nesting behavior is similar to that of other Crabro, and it preys on Neoitamus
flavofemoratus (Diptera: Asilidae) on warm days in July. Miltogrammine flies Metopia
campestris are active at the nesting site.

Crabro cribrellifer (Packard) (Hymenoptera: Sphedicae) is found from New Hampshire
to Florida and in Ontario, Michigan, and Indiana. It preys on the asilid Ommatius tibialis
Say (Krombein, 1951), and probably Tolmerus novaescotiae (Marquart) according to
Kurczewski and Acciavatti (1968) who review nesting behaviors of Nearctic species of
Crabro. There have been no published investigations regarding the biology of C. cribrellifer;
therefore, we report aspects of its nesting and provisioning with a previously unrecorded
prey.
Wasps were studied in July, 1977, on the grounds of the University of Michigan
Biological Station, Cheboygan County, Michigan. Twenty-six wasps were marked for
individual recognition with fast-drying enameI paints of different colors. Nests were in a
40-m-long part of a lightly-used, level, dirt road through a second growth woods primarily
composed of Acer rubrum L., Populus tremuloides Michx., Pinus strobus L., Quercus
rubra L., and BetuIa papyrifera Marsh. Means and medians are given in parentheses after
ranges of data.
A 5.9 X I m section of the road contained most of the nests. Forty-eight nest
entrances in this 5.9 mZ area approached having a subclumped distribution (R = 0.86, c =
1.94, p = 0.052 that nest distribution differs from a subclumped one by chance alone,
nearest neighbor analysis, Clark and Evans, 1954). This may result from nest initiating
females being attracted to nests of other females, patchy distribution of soil which is
preferred for nesting, or both. Tumuli surrounded many of the entrances when the site
was discovered and wasps dug new nests during July. Eight excavated nests had main
burrows that were from 6 to 44 cm long and had from 0 to 19 subhorizontal cells
(6.5,4). Nine cells contained from 1 to 5 asilid flies Neoitamus flavofemoratus (Hine)
2.5, 3); some appeared paralyzed and others were decomposing. One cell contained one
wasp larva and two cells each contained one wasp pupa. Three cells each contained one
ellipsoid wasp cocoon that was about 5 rnrn in diameter by 13 mm long.
Nest examination indicates that Crabro cribrellifer has this nesting behavior: nest(prey)negg [[cell closed and new cell prepared-(prey)"-egg] " closure (Evans and Eberhard,
1970). This nesting pattern may enable wasps, in times of prey scarcity, to fill a cell over
a period of days before oviposition, or conversely, to fill cells rapidly when prey is
abundant and yet space out egg laying over several days.
At about 0800hrs, six wasps dug out of nests through loose soil that plugged
entrances. If oak leaves fell over entrances, wasps chewed through Leaves as they were

l ~ e ~ a r t m e of
n t Biology, Georgetown University, Washington, DC 20057, and University of Michigan Biological Station, Pellston, MI 49769.
2university of Michigan Biological Station, Pellston, MI 49769.

176

THE GREAT LAKES ENTOMOLOGIST

Vol. 11, No. 3

leaving nests. Wasps left nests open while they were away from them. Wasps without
.asilid prey spend from 0 to 195 sec (48.4, 20, N = 14 observations) orienting before they
entered nests. Orienting involved flying from side to side over entrances, making looping
flights over the nesting site, or both. After leaving nests, wasps spent from 0 to 420 sec
(31.7, 5, N = 23) orienting before they flew from the nesting site. One wasp closed her
nest from inside with loose soil at 1530 hrs immediately after she brought in an asilid. In
42 observations of wasps returning with prey, ambient temperatures were from 24" to
34" C. The degree of temporal synchronization of C. cribrellifer hunting and asilid prey
activity has yet to be studied.
Six marked wasps each entered two different nests. One wasp provisioned two nests
on the same day. One nest was provisioned by one wasp on a particular day and by
another wasp on the next day. Possible communal nesting in C. cribrellifer should be
studied; such nesting is known in other Crabronini (Evans and Eberhard, 1970).
Wasps carried asilids with their middle legs and held asilid venters next to their venters
as do other Crabro (Evans, 1960). After wasps brought flies into their nests, wasps spent
from 16 to 6 1 min in nests (26.6, 19, N = 1 9 observations) before leaving them again.
Wasps with prey sometimes plunged headlong into nests, but usually they landed a few
centimeters from them, lifted prey in the air, flew t o perches on plants next to the
nesting site, and then flew from these perches t o their nest entrances Several wasps
dropped their prey (possibly due to investigator movements) and did not pick them up.
Miltogrammine flies Metopia campestris (Fallbn) were frequently seen about the
nesting site. They circled nest entrances, rested on tumuli, and entered nests for from 2
to 100 sec (18.0, 12, N = 21). One wasp cell contained two asilids and two maggots
which may have been M. campestris.
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