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Abstract

Based on the result of investigations and former records, there are five freshwater species of tfighngenas
cyclopsin China, namelyT. taihokuensidiarada, 1931T. crassuqFischer, 1853)T. vermiferLindberg, 1935,

T. dybowski(Lande, 1890), and. kawamuraKikuchi, 1940. Two previously recorded speci@sprevifurcatus

Harada, 1931 and. hyalinus(Rehberg, 1880) are recognized as synonynist@rmocyclops crassugnother
species,Thermocyclops mongolicusiefer, 1937, described from China by Tai & Chen, is a synonynT.of
taihokuensidased on this studyrthermocyclops orientaliBussart & Fernando, 1985 was compared witter-
mocyclops kawamuradikuchi, 1940. It shows conspicuous differences and it seems unlikely that it is a synonym

of T. kawamuraiThe paper presents diagnostic characteristics of each species and a key to five Chinese species of
Thermocyclops

Introduction Laborlux K microscope with a camera lucida was used
for identifying, measuring and drawing specimens.

The genusThermocyclopoccurs world-wide, with Measurements were taken following the method of

more than 50 described species and subspecies. InKozminski (1936). Mounting was done in glycerine

China, the species dhermocyclopsccur in any kind and PVL under a coverslip sealed with nail polish.

of fresh and brackish water biotopes and are frequently ~ PVL, polyvinyl lactophenol; L, length; W, width;

predominant in lakes, ponds and potamon sections of A1, antennula; P1, leg 1; P2, leg 2; P3, leg 3; P4, leg

rivers, therefore an understanding of their taxonomy 4; P5, leg 5; Enp, endopodite; Exp, exopodite, R.S.,

and geographical distribution is of particular interest. seminal receptacle, Si, terminal internal seta of caudal

However, in China incorrect names and out-of-date ramus; Se, terminal external seta of caudal ramus; Sd,

taxonomy are still used. At present, most limnologists dorsal caudal seta.

accept Herbst's (1986) taxonomic system. Consider-

ing the present confusion, a further study on Chinese

Thermocyclop&iefer, 1927 is needed. Results

Species description (female) and remarks
Materials and methods
Thermocyclops taihokuensitarada, 1931

More than 300 samples were collected from a wide Mesocyclop$éThermocyclopdaihokuensigiarada,

range of freshwater habitats in China, using plank- 1931

ton nets with mesh sizes of 112 and @dn. All Mesocyclops(Thermocyclops asiaticus Kiefer,
samples were preserved in 4-7% formalin solution. 1932; (Rylov, 1948)

Specimens were dissected in glycerine or PVL un- Thermocyclops mongolicu$ai & Chen, 1979

der a stereo zoom binocular microscope. A Leitz Thermocyclops taihokuen#{gefer, 1938 (Kawabata



Figures 1-6. Thermocyclops tahokuengismale: (1) pediger 5 and genital somite; (2) right P4 with connecting plate (caudal); (3) connecting
plate, Coxopodite and basipodite of P4 (frontal); (4) P5; (5) anal somite and caudal rami with setae (dorsal); (6) anal somite and cadal rami
(ventral).

& Defays, 1994; Mirabdullayev & Kuzmetov, ite without hairs, whereas P1-P3 with hairs. Enp3 P4

1997; Shen & Tai, 1961; Tai & Chen, 1979) 2.80-3.1times as long as wide, the medial apical spine

Average length to the end of caudal rami 0.94 mm 3.25-4.5 times as long as the lateral one and longer
(n=20); range 0.85-1.05 mm. Antennulae reaching than the segment (Figure 2). Lateral arms of the R.S.
middle of prosomal somite 3. Lateral sides of pediger Slender and strongly curved backwards (Figure 1). The
5 without setules (Figure 1). Connecting plate of P4 medial spine and lateral seta on the terminal segment
bearing two rows of setules on the caudal surface. Both Of PS5 with similar length (Figure 4). The L/W ratio
outgrowths on distal margin of connecting plate of P4 of caudal rami 2.58-3.3. The lateral and external ter-
prominent, rounded and ornamented with three to six minal setae of caudal rami without spinules at their
spinules. Caudal armature of P4 coxopodite presenting Pase (Figures 5 and 6).
a row of spinules (7-12) near the medial distal rim,
an oblique row of spinules (9-15) inserted on lateral Remarks: Thermocyclops taihokuenscommon
distal part and a row of minute spinules near the prox- and widespread in China except for the Qinghai-Tibet
imal rim (Figure 2). A row of spinules (6—8) on the Plateau and easily distinguished from other species
frontal surface of P4 coxopodite inserted on the lateral of Thermocyclopdy its unique lateral arms of R.S.,
distal rim (Figure 3). The medial edge of P4 basipod- the ratio of apical spines of Enp3P4 and the connect-
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Figures 7-12. Thermocyclops crass&emale: (7) pediger 5 and genital somite; (8) right P4 with connecting plate (caudal); (9) connecting

plate, coxopodite and basipodite of P4 (frontal); (10) P5; (11) anal somite and caudal rami (ventral); (12) anal somite and caudal rami with

setae (dorsal).

ing plate, coxopodite and basipodite of P4. Variations
mainly displaying the proportion of caudal rami and
apical spines of Enp3 P4. Althougrhermocyclops
mongolicusKiefer, 1937 synonymized withTher-
mocyclops vermife(Lindberg, 1935) by Lindberg
(1961), this species described by Tai & Chen (1979)
is not T. vermiferbut T. taihokuensisBased on the
description and the figures df mongolicugTai &
Chen, 1979), the lateral arms of the R.S. are slender
and strongly curved backwards, connecting plate of
P4 with two rows of setules on caudal surface and the
proportions of the apical spines of Enp3 P4 and caudal
rami are 2.45-2.84 and 2.73-3.00 respectively. All of
these features are typical 6ftaihokuensisUeda et al
(1997) also mentioned a descriptionTfmongolicus

by Tai & Chen (1979), which apparently is within the
range of variation off. taihokuensiss described by
Kawabata & Defaye (1994), such as the proportions
of the caudal rami and the apical spines of the Enp3
P4.

Remarks: Thermocyclopgrassus (Fischer, 1853)

Cyclops crassubkischer, 1853

Cyclops hyalinu&kehberg, 1880
MesocyclopgThermocyclopsbrevifurcatuHarada,
1931

Thermocyclops crassukoffler, 1961 (Dussart,
1969; Mirabdullayev & Kuzmetov, 1997)
Thermocyclops hyalinugi & Chen, 1979
Thermocyclops brevifurcatiigi & Chen, 1979

The average length to the end of caudal rami
0.88 mm (=20); range 0.78-0.98 mm. Antennulae
reaching the distal margin of prosomal somite 2. The
pediger 5 with a longitudinal row of minute spinules
on both of lateral sides (Figure 7). Connecting plate of
P4 with two rows of setules on caudal surface. Well
developed outgrowths on the distal margin of the con-
necting plate of P4 prominent and ornamented with
two to six relatively large spinules. A row of spinules
(about 20) inserted on medial distal part of P4 cox-
opodite caudally (Figure 8) and intermittent rows of
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15 China except for Qinghai—Tibet plateau. It also oc-
curs in other countries of Asia, Europe, Africa, North
America. Many researchers (Dussart, 1969, 1982;
Dussart & Defays, 1985; Herbst, 1986; Jeje, 1988;
Kiefer, 1978; Lim & Fernando, 1985; Loffler, 1961;
Mirabullayev & Kuzametov, 1997; Ueda et al., 1997)
described this species. It is easy to distinguish
crassusfrom other species ofhermocyclopdy the
combination of the following characteristics morpho-
logy of the R.S., both sides of pediger 5 with minute
spinules, both outgrowths on the connecting plate of
P4 armed with several large spinules, medial edge of
coxopodite of P4 with hair-setae.

Remarks: Thermocyclopsermifer (Lindberg,
1935)
Mesocyclops rylowar vermiferLindberg, 1935
Mesocyclops vermifdtindberg, 1938, 1939
MesocyclopgThermocyclopsvermiferLindberg,
1942
Thermocyclops rylovi vermifekindberg, 1950,
1959
Thermocyclops rylowif. vermiferLoffler, 1961
Thermocyclops vermiféfai & chen, 1979
Average length to the end of caudal rami 0.92 mm
(n=28); range, 0.78-1.08 mm (Figure 17). Connecting
] ] plate of P4 with two rows of setules on caudal surface
Figures 13-22. Thermocyclops vermifeFemale: (13-17 copy

from Mirabdullayev & Kuzmetov, 1997) (13) connecting plate of P4 (Flgure 13)' ,BOth OUtgrOWthS on the distal margin of
(caudal); (14) Enp3 P4: (15) pediger 5 with P5 and genital somite; theé connecting plate of P4 prominent, rounded and

18

19

(16) anal somite and caudal rami with setae (ventral); (17) habitus.
(18-22 copy from Lindberg 1942) (18) connecting plate of P4; (19)
Enp3 P4; (20) genital somite; (21) P5; (22) anal somite and caudal

ornamented with three to seven spinules (Figures 13
and 18). Enp3 P4 2.32-4.00 times as long as wide,
the medial apical spine 1.89—-2.83 times as long as the

rami (ventral). )
lateral one (Figures 14 and 19). Lateral arms of R.S.

are relatively slender and slightly curved backwards
spinulesinserted on distal rim frontally (Figure 9). The (Figures 15 and 20). The medial spine on the terminal
medial edge of P1-P4 coxopodite with hairs. Enp3 P4 segment of P5 0.96-1.40 times as long as the lateral
3.00-3.23 times as long as wide, the medial apical seta (Figures 15 and 21). The L/W ratio of caudal rami
spine 1.88-2.25 times as long as the lateral one and2.48-3.32 and the internal seta (Si) is mostly 2.7-3.0
shorter than the segment (Figure 8). The lateral armstimes as long as external seta (Se) (Figures 16 and 22).
of R.S. broad and hardly curved backwards (Figure 7).
The medial spine on the terminal segment of P5 1.05— Remarks: This species has not been observed by the
1.16 times as long as the lateral seta (Figure 10). The author. The above description is based on Lindberg
L/W ratio of caudal rami 2.18-2.49. The lateral and (1935, 1938, 1942) and Mirabdullayev & Kuzmetov
external terminal setae of caudal rami without spinules (1997). According to Tai & Chen (1979), this species
at their base (Figures 11 and 12). was recorded from Sichuan, Yunnan, Hunan, Jiangxi,

Zhejiang, Hubei, Shandong, Hebei and Tianjin of
Remarks: Thermocyclops hyalin(Rehberg, 1880)  China.
andThermocyclops brevifurcatyslarada, 1931) have
been affirmed as a synonyms dthermocyclops
crassus(Fischer, 1853) (Herbst, 1986). crassus
is common and widespread in any aquatic habitat of

Thermocyclops kawamuréKikuchi, 1940)
MesocyclopgThermocyclops kawamurai Kiku-
chi, 1940
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Figures 23-29. Thermocyclops kawamurkemale: (23) pediger 5 and genital somite; (24) right P4 with connecting plate (caudal); (25)
connecting plate, coxopodite and basipodite of P4 (frontal); (26) P5; (27) anal somite and caudal rami (dorsal); (28) anal somite and caudal
rami (ventral); (29) right caudal ramus with setae (dorsal).
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Figures 30-35. Thermocyclops dybowskémale: (30) pediger 5 and genital somite; (31) right P4 with connecting plate (caudal); (32)
connecting plate, coxopodite and basipodite of P4 (frontal); (33) P5; (34) anal somite and caudal rami (dorsal); (35) Anal somite and caudal
rami with setae (ventral).

Thermocyclops kawamuraai & Chen, 1979 as wide, the medial apical spine equal to or slightly

Average length to the end of caudal rami 1.06 mm longer than the lateral one and shorter than the seg-
(n=10); range, 0.92—1.22 mm. The antennulae reach- ment (Figure 2_4). Rel_atively long lateral arms qf R.S.
ing the distal margin of prosomal somite 2. Both sides curved posteriorly (Figure 23). The medial spine on
of pediger 5 without setules (Figure 23). Connecting the terminal segmentof P51.3-1.4times as long as the
plate of P4 bearing a rows of spinules (9-11) on the lateral seta (Figure 26). The L/W ratio of caudal rami
caudal surface (Figure 24) and intermittent group of 3-21-3.54. _Th.e Iateral.and externa}I termlna! setae of
spinules (34 + 5-7) on the frontal surface (Figure 25). caudal rami Wlthout splnules at their base (Figures 27
Both outgrowths on the connecting plate of P4 orna- @nd 28). The Si 1.93 times as long as the Se and 2.20
mented with five to eight relatively large spinules and times as long as the Sd. The Se 1.14 times as long as
not reaching beyond the distal margin (Figures 24 and the Sd (Figure 29).

25). Caudal armature of P4 coxopodite presenting a

row of spinules (9-11) near the medial distal rim, a Remarks: Thermocyclops kawamuisieasily dis-
row of spinules (6-8) is inserted on lateral distal corner tinguished by its connecting plate of P4, the proportion
and two rows of spinules near the lateral proximal part of apical spines of Enp3 P4 and the caudal rami. This
(Figure 24). On the frontal surface of P4 coxopodite, species lives mainly in lakes and ponds with fresh-
an irregular row of minute spinules are inserted on the water, temporary water, brackish or alkaline water
lateral distal part and a row of spinules on the lateral of northern China such as Heilongjiang, Jilin, Inner
distal rim (Figure 25). The medial edge of P4 basi- Mongolia, Ningxia, Shanxi, Shaanxi, Hebei, Xinji-
podite without hairs. Enp3 P4 3.00-3.24 times as long ang. According to Tai & Chen (1979), this species was
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T. tathokuensis
T. crassus

T. vermifer
T. dybowskii
T. kawamurai 105 120

#+pon

Figure 36. Distribution of Thermocyclopg China

recorded from southern China such as Hubei, Anhui, ing plate of P4 without setules. Both outgrowths on
Jiangsu. The author recently also obtained this speciesthe connecting plate of P4 ornamented with five to
from Guangxi province. six large spinules and not reaching beyond the distal

margin (Figures 31 and 32). Caudal armature of P4
Remarks: Thermocyclops dybowsk{Lande, 1890) coxopodite presenting a row of spinules (16—18) near

Cyclops dybowskliande, 1890 the distal rim and an oblique row of spinules (6-8) in-

Mesocyclops dybowskiars, 1918 serted on lateral distal part (Figure 31). On the frontal
MesocyclopgThermocyclops dybowskiiKiefer, surface of P4 coxopodite, a row of spinules is inserted
1929 on the distal margin (Figure 32). The medial edge of

Thermocyclops dybowskKiefer, 1960, 1978; P4 basipodite without hairs. Enp3 P4 3.25-3.40 times

Einsle, 1970; Dussart, 1969; Tai & Chen, 1979 as long as wide, the lateral apical spine 1.25-1.40

The average length to the end of caudal rami 0.98 times as long as the medial one and shorter than the
mm (n=10); range, 0.90-1.19 mm. The antennulae segment (Figure 31). Relatively long lateral arms of
reaching the middle of prosomal somite 2. Both sides R.S. curved posteriorly (Figure 30). The medial spine
of pediger 5 without setules (Figure 30). Connect- on the terminal segment of P5 is mostly as long as the



94

lateral seta (Figure 33). The L/W ratio of caudal rami Discussion
2.35-2.50. The lateral and external terminal setae of
caudal rami without spinules at their base (Figures 34

and 35). Thermocyclopsire mainly identified on females. The
usual taxonomic characters are: size and shape of

Remarks: Thermocyclops dybowslsi closely re-  receptaculum seminis (R.S.); outgrowths of the con-

lated toThermocyclops kawamuréiut easily distin-  necting plate of P4 and their armature; armature of

guished by the apical spines of Enp3 P4, where the connecting plate, coxopodite and basipodite of P4; the
lateral spine is longer than the medial one. This spe- third segment of endopodite of P4 (Enp3 P4); pediger
cies occurs in Heilongjiang, Xinjiang, Henan, Hubei, 5; the appendages of P5; the proportion of the terminal

Zhejiang, Yunan. spines of Enp3 P4 and of the caudal rami; relative
length of caudal setae.

Remarks: Identification key for females of The present study offhermocyclopsof China

Thermocyclops shows thafT. taihokuensisT. crassusT. kawamurai

andT. dybowskiican be confirmed, whereds ver-
(1) P4 connecting plate: both outgrowths reach bey- mifer has not been seen by the author so far.

onddistal margin ... 2 vermiferhas been recorded from India, Afghanistan,
P4 connecting plate: both outgrowths not reaching Iran, Uzbekistan, Tadjikistan and southern Russia (the
beyond distal margin ........................ 4 delta of the River Volga)T. asiaticusKiefer, 1932

from Manchuria has been found to be a synonyn.of
(2) Receptaculum seminis (R.S.): lateral arms taihokuensidarada, 1931 (Dussart & Defaye, 1985;
strongly curved backwards and medial apical spine Shen et al., 1979). Another speciek, oithonoides
of Enp3 P4 more than three times as long as Sars, 1863, was recorded from Wuli lake, Jiangsu
lateralone ........ T. taihokuensisiarada, 1931 Province of China (no record from Hebei, China) by
Receptaculum seminis (R.S.): lateral arms not or Shen & Tai (1962) and Shen & Sung (1965). However,
only slightly curved backwards and medial apical _based on my examination, | never found this species

spine of Enp3 P4 less than three times as long as " Wauli lake where onlyT. taihokuensiandT. crassus
lateral one 3 exist. Likewise, Shen et al. (1979) also did not record

.................................. this species in China (Figure 36)
Dussart & Fernando (1985) describ&@dhermo-
cyclops orientalisirom Sri Lanka as a new species.
Subsequently, Defaye et al. (1987) considered it as a
synonym ofThermocyclops kawamuraHowever, a
comparison of both species shows several conspicu-
ous differences, for example, Enp3 P4 is long, narrow
and 3.00-3.24 times as long as broad.ikawamurai
whereas this segment ih orientalisis short, broad
and only 2.0 times as long as broad; the two species
have different proportions of the caudal setae such as:
, i ) the internal (Si) versus the external (Se) and the dorsal
(4) The medial apical spine of P5 longer than the lat- g aAccording to Tai & Chen (1979), the structure of
eral apical seta and medial apical spine of ENp3 P4 1,56 pg ofT. kawamurais also different from that of
equal to or slightly longer than the lateral ondl... 1 grientalis with a medial spine 2 times as long as the
kawamuralKlkl_Jch|, 1_940 median seta and with similar length as the lateral seta
The medial apical spine of P5 as long as the lateral i, T, kawamuraj whereasT. orientalishas a medial
apical seta or slightly shorter and the lateral apical gpine of similar length with the median seta and the
spine of Enp3 P4 about 1.2 times as long as the megial spine is about half as long as the lateral seta.
medialone ......... T. dybowski(Lande, 1891)  Other structures between both species are probably
different such as P5, the proportion of apical spines
of Enp3 P4, the armatures of the connecting plate and
coxopodite of P4. Based on this comparison, it is im-

(3) Receptaculum seminis (R.S.): lateral arms broad
and almost not curved backwards, and medial ap-
ical spine of Enp3 P4 1.8-2.2 times as long as
lateralone ..........T. crassugFischer, 1853)
Receptaculum seminis (R.S.): lateral arms relat-
ively slender and slightly curved backwards and
medial apical spine of Enp3 P4 1.89-2.83 times as
long aslateralone ............. .. ...
................... T. vermifer(Lindberg, 1935)



possible to consider. orientalisas the synonym of.
kawamurai

Reid (1989) remarked that at least in mesotrophic
and eutrophic conditions, some specie3lérmocyc-
lops may maintain high populations relative to those
of other herbivorous copepods by gaining a significant
portion of their food from blooms of blue-green algae
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Herbst, H. V., 1986. Beschreibung dEsermocyclops hastatus an-
tillensis n. ssp. mit einem Bestimmungschlissel fir die Gattung
ThermocyclopKiefer, 1927. Bijdr. Dierk. 56: 165-180.

Jeje, C. Y., 1988. A revision of the Nigerian species of the gen-
era Mesocyclops Sars, 1914 amtiermocyclopKiefer, 1927
(Copepoda: Cyclopoida). Hydrobiologia 164: 171-184.

Kawabata, K. & D. Defaye, 1994. Descripion of planktonic cope-
pods from Lake Kahoku-gata, Japan. Jpn. J. Limnol. 55: 143—
158.

which most other cyclopoid and calanoid copepods are kiefer, F., 1978. Freilebenden Copepoda. das Zooplankton der

unable to exploit.T. taihokuensigand T. crassusot
only occur over a wide range of habitats, but they are
frequently abundant in eutrophic lakes and fish ponds.
In contrast to these speciek, kawamuraiand T. dy-
bowskiihave a limited distribution and occur at low
densities. Coexistence dhermocyclopspecies was
not frequently encountered, with rare two species co-
existing in the same environment. Usually, only one
species is present.

Acknowledgements

| am grateful to the OAD (Austrian Academic Ex-
change Service) for a scholarship held at the Institute
of Zoology, University of Vienna, and to Prof. Dr H.
Loffler for a critical reading of the manuscript. Many
thanks to Prof. Dr H. Dumont, Dr Iskandar M. Mir-
abdullayev and Dr D. Defaye for helpful suggestions.
The discussions with Dr Zhengwen Liu were helpful
and are acknowledged.

References

Defaye, D., B. H. Dussart, C. H. Fernando & A. S. Sarnita,
1987. On some species of the gentisermocyclopgCrusta-
cea, Copepoda) from the Oriental region. Can. J. Zool. 65:
3144-3153.

Dussart, B. H., 1969. Les Copépodes des eaux continentales
d’Europe occidentale. 2. Cyclopoides et biologie. Boubée, Paris:
292 pp.

Dussart, B. H., 1982. Crustacés Copépodes des eaux intérieures.

Faune de Madagascar, ORSTOM/CNRS, Paris, 58: 146 pp.
Dussart, B. H. & D. Defaye, 1985. Répertoire Mondial des Copé-
podes Cyclopoides. CNRS, Bordeaux/Paris: 236 pp.
Dussart, B. H. & C. H. Fernando, 1985. Les copépodes en Sri Lanka
(Calanoides et Cyclopoides). Hydrobiologia 127: 229-252.

Binnengewasser. 2. Binnengewasser 26: 1-343.

Kozminski, Z., 1936. Morphometrische und 6kologische Unter-
suchungen an Cyclopiden der strenuus-Gruppe. Int. Rev. ges.
Hydrobiol. Hydrogr. 33: 161-240.

Lim, R. P. & C. H. Fernando, 1985. A review of Malaysian freshwa-
ter Copepoda with notes on new records and little known species.
Hydrobiologia 128: 71-89.

Lindberg, K., 1935. Notes sur les Cyclopides d’eau douce de
I'lnde, avec description d’'une espéce nouvelle et de deux variétés
nouvelles. Rec. Ind. Mus. Calcutta. 37: 405-420.

Lindberg, K., 1938. Etude comparative dMesocyclops vermifer
Lindberg, et duiMesocyclops hyalinugehberg). Rec. Ind. Mus.
40: 211-236.

Lindberg, K., 1942. Cyclopides (Crustacés Copépodes) de I'Inde,
XIV=XVIII. Rec. Ind. Mus. 44: 139-190.

Lindberg, K., 1961. Remarques sur le genre Metacyclops (Kiefer,
1927) et descrption d’'un Metacyclops nouveau du Portugal. K.
Fysiogr. Sallsk. Lund Férh., 31, 14: 133-145.

Loffler, H., 1961. Beitrdage zur Kenntnis der Iranischen
Binnengewasser, Il. Int. Rev. ges. Hydrobiol. 46: 309—-406.

Mirabdullayev, I. M. & A. R. Kuzmetov, 1997. The Genlikermo-
cyclops(Crustacea: Copepoda) in Uzbekistan (Central Asia), Int.
Rev. ges. Hydrobiol. 82: 201-212.

Reid, J. W., 1989. The distribution of the genus Thermocylops
(Copepoda, Cyclopoida) in the western hemisphere, with de-
scription ofT. parvus new species. Hydrobiologia 175: 149-174.

Shen, C. J. & D. X. Song, 1965. The freshwater copepods of the
Bai-Yang-Dien Lake, Hopeh Province, China. Acta zool. Sin.
17: 167-183 (in Chinese).

Shen, C. J. & A. Y. Tai, 1962. The Copepoda of the Wu-Li Lake,
Wu-Sih, Kiangsu Province. Il. Cyclopoida. Acta aool. Sin. 14:
225-248 (in Chinese).

Shen, C. J., D. X. Song, A. Y. Tai, C. Z. Zhang, Z.Y. Li, Y. Z.
Song & G. X. Chen, 1979. Fauna Sinica, Crustacea, Freshwater
Copepoda. Science Press, Peking: 450 pp. (in Chinese).

Tai, A. Y. & G. X. Chen, 1979. Cyclopoida. Fauna Sinica, Crus-
tacea, Freshwater Copepoda. Science Press, Beijing, China:
410-420 pp. (in Chinese).

Ueda, H., T. Ishida & J. Imai, 1997. Planktonic cyclopoid copepods
from small ponds in Kyushu, Japan. Il. Subfamily Cyclopinae.
Hydrobiologia 356: 61-71.



