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A new species of the genus Cloeon Leach, 1815 from
China (Ephemeroptera: Baetidae)
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ABSTRACT
Cloeon micki sp. n., a new species of baetid mayfly from China is
described and illustrated based on larval and imaginal stages
associated by laboratory rearing. The new species is characterised
by the presence of a dark brown or dark purple elliptical marking
on abdominal tergites II and V, which readily distinguishes it from
other members of the genus Cloeon Leach, 1815. The known dis-
tribution of the new species is Hong Kong, Guangdong and
Henan provinces.
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Introduction

Cloeon Leach, 1815 was one of the first genera of mayflies to be separated from
Ephemera Linnaeus, 1758 and was established (along with Baetis Leach, 1815) by
Leach. This genus has often been confused with Procloeon Bengtsson, 1915 and
Centroptilum Eaton, 1869, and there are some disagreements on its systematic pos-
ition (Gillies 1949; Sowa 1975; McCafferty and Waltz 1990; Kluge and Novikova
1992). The generic concept of Cloeon was recently revised and clarified by Kluge
(2012, 2016). It is characterised by gills with widened double lamellae on abdominal
segments I–VI and single gill on VII in the larval stage, a male imago with a rounded
or conical penial bridge, and a female imago that usually has a forewing with a col-
oured margin.

Cloeon is one of the most widespread and speciose genera of Baetidae (Gillies
1980, 1985, 1988), with an almost cosmopolitan distribution (Kluge and Novikova
1992). Until recently, however, Cloeon was absent from the Neotropics, but is now
represented there by the Afrotropical species C. smaeleni Lestage, 1924 that has
become established in Brazil (Salles et al. 2014) and the Holarctic species C. dipterum
(L., 1761) has been discovered in Argentina and Chile (Banegas et al. 2020). Cloeon
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larvae are most commonly encountered in lentic habitats but are also found in slowly
flowing stream or river reaches where they are typically associated with aquatic plants
or trailing vegetation along the banks. The Chinese species of Cloeon have received
little study, although imaginal stages of eight species have been recorded by Nav�as
(1930, 1933a,b) and You and Gui (1995). In 1998, we found an unknown Cloeon spe-
cies in Hong Kong which we suspected was new to science (Tong 2001). The first
author (X.T.) then sent the specimens (including larvae and both sexes of imagoes) to
Mick T. Gillies who, in early 1999, determined that it was indeed an undescribed spe-
cies (Mick T. Gillies, personal communication, 1999). In the present paper, we
describe this new species of Cloeon from China based on the larval and imaginal
stages of individuals associated by laboratory rearing.

Material and methods

Larvae of the new species were collected with a D-frame net from aquatic plants at the
various collection sites (see below). Some of the larvae were immediately preserved in
vials containing 90% ethanol, while a subset of living individuals with well-developed
wing pads were transported to the laboratory in a plastic container containing pond
water and aquatic plants. Individuals were reared to emergence in the laboratory, and
each reared imago together with its mature larval exuvia and subimaginal skin were
stored in single vial containing 90% ethanol. Preserved specimens of both stages were
dissected under the stereomicroscope and mounted on slides in Hoyer’s solution for
examination, illustration and photography using a ZEISS Imager A1 microscope with a
Photometrics CoolSNAP digital camera attached. Measurements and ratio ranges given
presented herein are for preserved mature larvae and imagoes reared in the laboratory
only. Type specimens have been deposited in the Insect Collection, South China
Agricultural University (SCAU), Guangzhou, China.

Results

Cloeon micki sp. n.

(Figures 1–31)

Material examined
Holotype. 1 # imago, China, Hong Kong, Sai Kung, Cheung Sheung, 22�2504400N,
114�1803400E, 28.X.1998, leg. X.L. Tong (SCAU).

Paratypes. 10 mature larvae (two mounted on slides), 4 #, 4 $ imagoes (1 # imago
mounted on a slide), China, Hong Kong, Sai Kung, Cheung Sheung, 22�2504400N,
114�1803400E, collected on the aquatic plants from a pond, 18.XI.1998, leg. X.L. Tong
(in SCAU); 3 mature larvae, 4 #, 4 $ imagoes, same locality and habitat as holotype,
28.X.1998, leg. X.L. Tong (SCAU); 1 mature larva, China, Henan Province, Nanyang
City, Xixia County, Xiping Town, Xiahe River, 22.XI.2007, leg. B.F. Li, X.L. Tong
(SCAU); 4 mature larvae, China, Henan Province, Hebi City, Qihe River, 10.IV.2015,
leg. B.Q. Pan, X.L. Tong (SCAU); 2 mature larvae, China, Guangdong Province,
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Guangzhou City, Zengcheng, Ningxi Town, 19.VI.2015, leg. B.Q. Pan (SCAU); 5
mature larvae, 2 #, 2 $ imagoes, China, Hong Kong, Ma On Shan, Mui Tsz Lam,
4.XI.1998, leg. X.L. Tong (SCAU); 2 mature larvae (one mounted on a slide), 3 #, 2
$ imagoes, China, Hong Kong SAR, Lantau Is., Tai O Road near the Ling Yan
Temple, 18.XII.1996, leg. X.L. Tong (SCAU).

Description of mature larva
Measurements. Body length 4.4–5.2mm. Antennae length 3.4–3.8mm. Cerci
length 3.0–4.0mm.

Figures 1–6. Mouthparts of Cloeon micki sp. n., mature larva: (1) left mandible; (2) labrum, dorsal
view; (3) hypopharynx; (4) right mandible; (5) labium (left: dorsal view; right: ventral view);
(6) maxilla.

AQUATIC INSECTS 3



Head. Vertex light yellow or pale yellow-brown, with two rows of irregular brown
spots. Antennae long, approximately 3–4 times length of head capsule; flagella pale,
pedicels and scapes pale brown, tinged with purple-red distally. Labrum (Figures 2,
18) rectangular, approximately 1.6 times wider than long; anterior margin with a
median notch, dorsal surface with fine and simple setae, ventrally bordered, with
feathered setae and an anterior submarginal row of 4–5 simple setae on each side
(Figure 18). Hypopharynx as in Figures 3 and 23. Left mandible (Figures 1, 19) with
two sets of incisors, outer with 4 denticles and inner with 4 denticles; prostheca
robust and approximately 1/4 width of fused incisors, apically with 3 acute denticles.
Right mandible (Figures 4, 20) with two sets of incisors, outer with 4 denticles and
inner with 3 denticles: prostheca robust and approximately 1/5 width of fused inci-
sors, with a long acute apical denticle and two weakly developed shorter denticles. A
dense bunch of setae between prostheca and mola of both, left and right, mandibles.
Maxillae (Figures 6, 21) with row of 4–5 long setae on medial hump; maxillary palpus

Figures 7–14. Cloeon micki sp. n., mature larva: (7) tarsal claw of foreleg; (8) foreleg; (9) gill I; (10)
gill III; (11) gill V; (12) gill VII; (13) lateral margins of abdominal segments VII–IX; (14) paraproct.
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indistinctly 3-segmented, slender and extending beyond galea-laciniae, segment II
subequal to terminal segment in length. Labium (Figures 5, 22) with glossae subequal
to paraglossae; palpus 3-segmented, segment II with subapical dorsal row of 3–5
robust setae; margin of glossae with short and stout setae, ventrally with dense setae
medially; inner margins of paraglossae with a row of 8–10 robust dorsal and ven-
tral setae.

Thorax. Pronotum pale luteous, with brown irregular markings submedially and sub-
laterally. Meso- and metanotum light brown, with some pale longitudinal markings.
Hindwing pads absent. Femora (Figures 8, 24) light yellow, with a subapical brown

Figures 15–17. Imago of Cloeon micki sp. n.: (15) forewing of male imago; (16) abdominal tergites
of female imago; (17) male genitalia.

AQUATIC INSECTS 5



band, and short, stout, acute dorsal and ventral setae; villopore absent (Figure 8).
Tibiae yellow, with a subproximal light brown band and a ventral row of robust,
sharp setae. Tarsi yellow shading into light brown basally and apically, with
numerous robust, acute setae ventrally (Figure 25). Tarsal claws light yellow, with
two rows of distinct, acute denticles successively increasing in length towards distal
claw (Figures 7, 24–25).

Figures 18–24. Cloeon micki sp. n., mature larva: (18) labrum (left: dorsal view; right: ventral view);
(19) left mandible; (20) right mandible; (21) maxilla; (22) labium (left: ventral view; right: dorsal
view); (23) hypopharynx; (24) foreleg.
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Abdomen. General colouration light yellow to pale yellow-brown. Colour pattern of
abdominal tergites I–X as in Figures 29–30: segments II–IX each with a pair of pale
spots submedially; tergites II and V each with single conspicuous dark brown or dark
purple elliptical marking medially. Segments II–VII with a single postero-lateral spine,
segment VIII usually with 4–6 lateral spines (some specimens with 8 spines), and seg-
ment IX usually with 6–9 lateral spines (some specimens with 13 spines) (Figures 13,
27). Posterior marginal spines well developed and present on all tergites, but alternat-
ing between one long and one short on tergites II–VIII. Abdominal sterna cream.
Gills (Figures 9–12) on abdominal segments I–VII well tracheated; gills I–VI with
double lamellae, dorsal lamella of gill I lanceolate and slightly longer than ventral
lamella, gills II–VI with rounded or semicircular dorsal lamella and smaller than ven-
tral lamella; gill VII with a single and rounded lamella. Paraprocts with a few trapez-
oidal scales scattered over surface; the inner apical margin bears numerous pointed
denticles (Figures 14, 26). Caudal filaments light yellow, with a dark brown annula-
tion every fourth segment (Figure 28); median terminal filament slightly shorter than
cerci (Figure 30).

Figures 25–29. Cloeon micki sp. n., mature larva: (25) tarsus and claw; (26) paraproct; (27) lateral
margins of abdominal segments VIII–IX; (28) cercus (partial); (29) abdominal tergites I–X.
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Description of male imago
Body length 4.5–5.0mm. Forewing length 4.5mm. Cerci 9.4mm. Head pale yellow-
brown. Flagella of antennae light brown; pedicels cream and light brown distally;
scapes cream and with purple-red markings inner-distally. Turbinate eyes dark
orange-yellow, well developed. Forewings (Figure 15) hyaline, with shading into
brown basally, veins and single marginal intercalaries pale; costa slightly serrated;
pterostigma with 4 veinlets not reaching subcostal vein; hindwings absent. Legs
cream. Foreleg slender and elongate, much longer than midleg and hind leg.
Proportions of length of femur, tibia and tarsal segments as follows: foreleg
32:56:20:14:8:6; midleg 30:28:8:4:3:4; hind leg 32:30:8:4:4:5. Abdominal tergite I light
yellow-brown, tergites II–VI cream and semilucent, VII-X pale brown; tergite II with
a distinct dark purple or black median line or double median lines; tergite V with a
conspicuous dark purple or black median line and 2 purple-red markings subme-
dially; tergites III and VI each with 2 purple-red markings laterally. Genital forceps
(Figure 17) off-white, 3-segmented; first segment of forceps broadest, with fine hairs
on inner margin; segment II long and with a sub-basalswelling on inner margin; seg-
ment III small and globular; segments II–III covered with wrinkles densely. Penial
bridge prominent medially, with a small membranous protuberance between forceps
bases and penial bridge (Figure 17). Cerci off-white.

Figures 30–31. Larval habitus of Cloeon micki sp. n.: (30) female larva (fresh); (31) male larva (long
preservation).
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Description of female imago
Body length 4.5mm. Forewing length 4.7mm, Cerci length 7.5mm. General body col-
ouration pale luteous. Vertex pale without markings; compound eye black or dark
yellow-green (in life); ocelli off-white; flagella of antennae smoky; pedicels pale, with
purple-red rings distally, scapes pale, with dark purple-red inner-distally. Mesonotum
pale, with two longitudinal dark luteous markings medially; forewings hyaline, with
light yellow-brown veins; costa slightly serrated; hindwings absent. Femora cream;
tibiae and tarsi light yellow-brown. Abdominal segments luteous (some specimens
with a lateral pale purple-red marking on tergites III and VI); tergites II and V each
with a grey-brown spot medially (Figure 16). Cerci off-white, with purple-red annula-
tions at apex of each segment.

Diagnosis
The larva of the new species has a single conspicuous dark brown or purple elliptical
marking on the abdominal tergites II and V, which is also evident in the imaginal
stage of both sexes. However, due to the abdominal segments II–VI semitransparent
in male imago, the marks are not as obvious as those in female imago (Figure 16).
The dark markings on the abdominal tergites II and V are hypodermal, which sug-
gests that it is present in all life stages. This remarkable character allows Cloeon micki
sp. n. to be distinguished easily from congeneric species, especially those in Oriental
Region (Nav�as 1930, 1933a,b; Kimmins 1947; Gillies 1949; You and Gui 1995).
However, this character may not be reliable in specimens whose markings have faded
through long preservation in ethanol (Figure 31), hence their specific identification
may need to be based on the following combination of larval characters: (1) maxillae
with row of 4–5 long setae on medial hump, with 3-segmented maxillary palpus, but
with the suture between segment II and terminal segment weakly expressed (Figure
6); (2) segment III of labial palpus slender than apical width of segment II (Figure 5);
(3) femora with a subapical brown band, tibiae yellow, with a subproximal light
brown band (Figure 30); (4) spines on posterior margin of abdominal tergites II–VIII
alternating between one long and one short; and (5) caudal filaments light yellow,
with a dark brown annulation every fourth segment (Figures 28, 30). The male imago
of the new species differs from other Cloeon in the presence of a small median mem-
branous protuberance between the bases of the genital forceps and penial bridge
(Figure 17).

Etymology
Cloeon micki sp. n. is dedicated to Dr Mick T. Gillies, who confirmed that it was a
new species, to honor his contributions to the study of Ephemeroptera in general and
to Hong Kong mayflies in particular. To avoid confusion, we use the specific epithet
‘micki’ instead of ‘gilliesi’ which was preoccupied by Ali (1970) although it is, in fact,
an invalid name: i.e., an objective synonym of Cloeon gillican Ali, 1967 (Hubbard and
Peters 1978).

AQUATIC INSECTS 9



Ecology
The larvae of C. micki sp. n. usually live among aquatic plants in lentic habitats such
as ponds, or even stream pools. Sometimes co-occur with C. harveyi (Kimmins,
1947). The larvae seem to have some tolerance for organic pollution as they are occa-
sionally found in murky water with abundant phytoplankton.

Distribution
Based on current collection records, this new species has a wide geographical range
from the tropical-subtropical transition region of southern China (Hong Kong and
Guangdong) to temperate-subtropical central China (Henan).
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