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ABSTRACT: Female of Microcyclops varicans, the type species of the genus Microcy-
clops Claus, 1893 is redescribed and information on the male morphology is given. It is
mainly characterized by: ornamentation of the anal somite (posterior margin bearing a row
of spinules of different size); by its caudal rami 3.5 times as long as wide, and heteronomous
setation of the inner and outer median terminal caudal setae; by the endopodite 2 of P4 2.3
times longer than wide with thick apical spines; by the absence of spinules at the insertions
of Te and Me; by the shape of the P5 (cylindrical); by presence of 9 setae on the third
segment of A2. Confirmed records of M. varicans are from Norway, Sweden, The
Netherlands, England, Germany, Italy, northwestern Russia, and Ukraine. Itis probably that
M. varicans inhabits waterbodies in North Asia.
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(Crustacea: Copepoda: Cyclopidae)
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PE3IOME: [1epeonucana camka Microcyclops varicans, TunoBoro Buna poaa Microcyclops
Claus, 1893, n npuBeJeHBI HEKOTOpPHIE CBEJCHUS O MOPQOJIOTHH camua. JTOT BHJ B
OCHOBHOM XapaKTEePH3yeTCs: OPHAMCHTOM aHAJIbHOTO COMHTA (3aIHUI Kpall HeceT psin
pasHOpa3MepHBIX MIMIHUKOB); €r0 KayJalbHBIC BETBH B 3,5 pa3a JATUHHEE IIUPHUHBEL, C
TEeTEPOHOMHBIM PACIIOJIOKEHHEM; dHAomoauToM 2 P4 B 2,3 pa3za JinHHEE IMIMPUHBI C
OTHOCHUTEJIbHO TOHKUMH alMKaJbHBIMHU IIUIIAMHU; OTCYTCTBUEM IHIMIHKOB B MECTaxX IpH-
kperienus Te u Me; o popme PS5 (umnmuapudeckas); no HaIM4YHo 9 meTHHOK Ha 3A2.
IMoareepkaenusie Haxoaku u3 Hopserun, Llseunn, Hunepnannos, Aurnuu, I'epmanuu,
Wranuu, ceBepo-3anannoit Poccun n Ykpannsl. BepositHo, M. varicans oburaer B Boj10-
emax CeBepHOil A3uH.

Kax nutupoBats 3Ty crateio: Mirabdullayev .M., Defaye D. 2022. A redescription of
Microcyclops varicans (G.O. Sars, 1863) (Crustacea: Copepoda: Cyclopidae) // Invert.
Zool. Vol.19. No.3. P.305-311. doi: 10.15298/invertzool.19.3.03
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KJIFOYEBBIE CJIOBA: Microcyclops varicans, Copepoda, Cyclopidae, nmepeonucanue,
TAKCOHOMUSI, PACIIPOCTPaHEHUE, M3MEHUYNBOCTD.

Introduction

Microcyclops varicans (Sars, 1863) is the
type species of the genus Microcyclops Claus,
1893. The genus Microcyclops is mainly char-
acterized by in female the 10 to 12 segmented
antennule in female, long caudal rami, legs 1 to
4 with two-segmented rami and with P4 en-
dopodite bearing 2 well developed apical spines,
P5 composed of outer seta inserted on the fifth
pedigerous somite and a small segment bearing
a terminal long seta and a tiny spine inserted at
inner margin of the segment. It is presently
composed of more than 50 species widely dis-
tributed in the world. M. varicans has often been
considered as a cosmopolitan species (Rylov,
1948; Monchenko, 1974; Reid, 1992; Dussart,
Defaye, 2006). Described by G.O. Sars (1863)
from Norway, it was later reported from other
European countries, Africa, Madagascar, Asia,
and South, Central and North America. Several
authors consider that this species is probably a
group of closely related species (Dussart, De-
faye, 2006). Dussart & Defaye (2006) conclud-
ed that further studies would be necessary to test
this hypothesis.

Studying species of the genus Microcyclops
from Europe (Germany, England, Russia, Nor-
way, Sweden, Italy), Asia (Uzbekistan, Kaza-
khstan, China, Japan, Bangladesh, India, Thai-
land, Iran, Yemen, Oman, United Arab Emir-
ates), Africa (Uganda, Namibia, Guinea, Zim-
babwe, Nigeria, Cameroon, Ivory Coast,
Lesotho), Madagascar, Mauritius, North Amer-
ica(USA), we found that all Microcyclops spec-
imens from tropical and subtropical Asia, Amer-
ica, Africa, Madagascar, and Mauritius that
were ascribed to this species differed from the
species in Europe. Obviously, it is necessary to
redescribe the “true” M. varicans (Sars, 1863).

Here, we redescribe the female of M. vari-
cans, adding some data on the morphology of
the male.

Material and methods

All drawings were made by using a drawing tube.
The following material was studied: 1 ¢, a slide
(poor condition) from Norway, from G.O. Sars’

collection in Oslo (Norway); 1 ¢ from a pool in the
vicinity of Saint Petersburg, Russia (Ghent Univer-
sity collection); 1 9, a slide #2495 in F. Kiefer’s
collection, from Germany; 1 ¢ from Uppsala, Swe-
den, collection of the Natural History Museum,
London (identification by R. Gurney); 1 ¢ from
Sutton, England, collection of the Natural History
Museum, London (identification by R. Gurney); 6
99 from Mindelsee, Germany, U. Einsle collection
in the University of Oldenburg, Germany (identifi-
cation by U. Einsle). For the redescription, a female
from Russia (a pool in the vicinity of Saint Peters-
burg) was used. For data on the male, a specimen
(slide) from the U. Einsle collection in the University
of Oldenburg, Germany was used.

ABBREVIATIONS, following Dussart & De-
faye (2001). 3 A2 — third segment of antenna 2;
enp — endopodite; Fu — caudal ramus; Me —
marginal (external) caudal seta; P1-P4 — swim-
ming legs 1 to4; Sd— dorsal caudal seta; Te — outer
terminal caudal seta; Ti— inner terminal caudal seta;
Tme — outer median terminal caudal seta; Tmi —
inner median terminal caudal seta (Fig. 3).

Results

Subclass Copepoda Milne-Edwards, 1840
Order Cyclopoida Burmeister, 1835
Family Cyclopidae Rafinesque, 1815

Microcyclops varicans (G.O. Sars, 1863)

Cyclops varicans G.O. Sars, 1863

Cyclops (Mikrocyclops) varicans — Claus, 1893

Cyclops (Microcyclops) varicans — Kiefer, 1929;
Gurney, 1933

Microcyclops s.str. varicans varicans — Monchen-
ko, 1974

Microcyclops varicans — Einsle, 1993

Microcyclops varicans varicans — Walter, Boxshall,
2021

FEMALE

Body length: 720 um, widest at cephalothorax
(Fig. 1).

Lastthoracal somite (pediger 5): Lateral margins
devoid of spinules (Figs 1, 2).

Genital double-somite: Expanded anteriorly, with
rounded lateral sides, about 1.2 times as long as wide
in ventral view (Figs 1, 2).

Seminal receptacle: composed of rounded ante-
rior and posterior parts and lateral arms; anterior
margin of anterior part slightly flattened; posterior
part slightly smaller that anterior one.

Anal somite: Posterior margin with 5-7 large
spinules at base of each caudal ramus on ventral side
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Figs. 1-5. Microcyclops varicans (G.O. Sars, 1863) €. 1 — habitus; 2 — last thoracic and genital-double
somites; 3 — anal somite and caudal rami, ventral side; 4 — anal somite, dorsal side; 5 — anal somite, lateral

side.

Puc. 1-5. Microcyclops varicans (G.O. Sars, 1863), . | — obmwmii Bux; 2 — TOCTEIHUH TPyTHON U
TeHUTAIBHBI IBOWHON CETMEHT; 3 — aHaJbHBIH COMHUT U (hypka, OpIoIIHAs CTOpOHA; 4 — aHaJIbHBII
CErMEHT, CIIMHHAsI CTOPOHA; 5 — aHAJIBHBIA COMUT, BHJ COOKY.

and 10 much smaller spinules on lateral sides (Figs
3-5). Caudal rami: parallel, 3.5 times as long as
wide. No spinules at insertion of outer terminal
caudal seta (Te), or at insertion of marginal (exter-
nal) caudal seta (Me). Plumage of Tmi and Tme setae
heteronomous (Figs 1, 3). Ti slightly shorter than
caudal rami and more than 1.5 times as long as Te
and Sd (Table 1).

Antennule: 12-segmented, relatively short, not
reaching posterior margin of cephalothorax. Armed as
follows (segment number in Roman numerals, setal
number in Arabic numerals, sp — spine, aesth —
aesthetasc): 1(8), 11(4), 11(2), IV(5?), V(4), VI(1+sp),
VII(2), VIII(3),IX(2+aesth), X(2), XI(2), XTI(7+aesth).
First segment with 2 rows of spinules (Fig. 6).

Antenna. Coxobasis bearing 3 setae, outer (lateral)
seta about as long as 2 inner (medial) setae, caudal side
with 2 rows of spinules. Endopodite composed of three
segments, second segment bearing 9 setae (Fig. 7).

Mandible: Gnathobase with 8 teeth and 1 naked
seta. Palp with 3 setae (two long and one short) and

curved row of spinules present proximally on cox-
opodite (Fig. 9).

Maxillule: As in Fig. 10. Maxillulary palp na-
ked.

Maxilla: As in Fig. 11, inner claw-like seta of
basis bearing 4 strong teeth on inner margin.

Maxilliped: AsinFig. 12. Ornamentation (groups
of spinules) on basipodite and syncoxopodite.

Swimming legs with two-segmented rami; for-
mula of exopodites 2 spines: 3.4.4.3 (Table 2). Inner
margin of P1 basipodite with long spine reaching
middle of P1 enp2. Intercoxal plates of P1-P4 with-
out ornamentation on both anterior and posterior
surfaces (Figs 13, 14, 16). Round prominences on
free margin of intercoxal plate pronounced in P1,
and barely developed in P2-P4. Coxa of P4 bearing
6-8 strong spinules on inner distal corner of frontal
side, and 5 rows of spinules on caudal side (Fig. 16).
Inner margins of basipodites of P1-P3 with setules,
those of P4 with spinules (Fig. 16). Outer margins-of
exopodites of P1-P4 smooth. P4 enp2 2.3 times
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Table 1. Measurements of Microcyclops varicans (G.O. Sars, 1863) female, proportion data

are given in %).

Tabmuua 1. [lanasie m3mepenuit camox Microcyclops varicans (G.O. Sars, 1863). [Iponopuuu gaHsl B

TPOIIEHTAX.
Russia, Sweden,  Germany, Germany, Norway, England,
SPb Uppsala  Mindelsee  FK #2495 Oslo Sutton
n=1 n=1 n=6 n=1 n=1 n=1
Anal somite* 7/7 7/8 5-6/? 6/? 5/5 -
Fu L:W 350 368 320-348 306 342 -
Ti:FuL 96 85 93-100 - - -
Ti: Tmi 20 23 20-21 — - —
Ti: Tme 27 31 27-31 - - -
Ti: Te 160 140 170-187 - - -
Ti:Sd 164 - - - - —
Pdenp2 L : W 230 242 222-260 270 - -
P4enp2 int.sp. : L 100 80 84-90 85 - 94
Péenp2 int.sp. : 125 136 139-146 144 - 150
ex. sp.
Mx** 4 3 4 4 - -
A2H** 9 9 9 - - 9
Coxa P4**** 8 - 6 8 - 7
P5 L:W 320 425 330-380 360 — —

* number of large ventral spinules on urosomite; ** number of strong teeth on seta of basis of maxilla; *** number
of setae on second endopodite of A2; **** number of spinules on inner distal corner of frontal side of coxa P4; FK —
F. Kiefer copepod collection in Karlsruhe.

Figs. 6-10. Microcyclops varicans (G.O. Sars, 1863) . 6 — antennules; 7 — antenna, frontal side; 8 —
basipodite of antenna, caudal side; 9 — mandible; 10 — maxillule.

Puc. 6-10. Microcyclops varicans (G.O. Sars, 1863), 9. 6 — anrtennyna; 7 — aHTeHHa, QPOHTAIbLHAS
CTOpOHA; 8 — 0a3MIOANT aHTEHHBI, KayAaibHas CTOpoHa; 9 — MananOyna; 10 — makcuiyna.
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Figs. 11-13. Microcyclops varicans (G.O. Sars, 1863) ¢. 11 — maxilla; 12 — maxilliped; 13 — P1.
Puc. 11-13. Microcyclops varicans (G.O. Sars, 1863), Q.11 — maxcwuia; 12 — maxcwutunes; 13 — P1.

Table 2. Spine and setal formula of legs 1-4 of Microcyclops varicans (G.O. Sars, 1863) female.
Tabuuna 2. dopmysia HIIMIOB U HIETHHOK IUIaBaTelIbHBIX HOT 1—4 map camok Microcyclops varicans

(G.O. Sars, 1863).

Coxa Basis Exopodite Endopodite
Leg 1 0-1 1-1 -1, I11-2-3 0-1, 1-1+1-3
Leg 2 0-1 1-0 -1, -1+1-4 0-1, 1-1+1-4
Leg3 0-1 1-0 I-1, HI-1+1-4 0-1, 1-1+1-4
Leg 4 0-1 1-0 [-0, [I-1+1-4 0-1, 1-11-3

longer than wide, inner spine about as long as segment
and 1.25 times longer than outer spine (Table 1).

PS: Free segment (exopod) long and truncate,
bearing long apical seta and tiny spinule at middle of
inner margin (Fig. 2). Lateral seta (dorsal seta of basis)
inserted on pediger 5 as long as or slightly longer than
terminal seta (crown seta of exopod) of P5.

MALE

Caudal margin of anal somite with many uni-
formly sized spinules. Insertions of Me and Te
caudal setae provided with spinules.

P6 consist of three appendages, one spine, two
setae. Outer seta of P6 about 3 times as long as inner
spine.

REMARKS. For a long time Microcyclops var-
icans (G.O. Sars, 1863) has been considered as a
cosmopolitan species (Rylov, 1948; Monchenko,
1974; Reid, 1992; Dussart, Defaye, 2001). Howev-
er, specimens identified as “M. varicans” from Asia

(Kiefer, 1929; Shen, Tai, 1979; Dussart, Fernando,
1985; Chang, 2013, etc.), Americas (Reid, 1992)
and Africa (Kiefer, 1952; Defaye, 1988, Baribwe-
gure, Dumont, 2000, etc.) differ from the true Euro-
pean M. varicans in one or more of the following
features: the ornamentation of the anal somite (pos-
terior margin bearing a row of uniformly sized
spinules), a longer P4enp2, thick apical spines of the
P4enp2, number of setae on 3A2, the presence of
spinules at the insertions of Te in female, and the
shape of the P5 (conical). These specimens probably
belong to Microcyclops cf. pachyspina (Lindberg,
1937), the pachyspina species complex at least.
We checked several zooplankton samples from
Africa, America, tropical and subtropical Asia, Japan
and have never found M. varicans sensu str. there.
Gutiérrez-Aguirre and Cervantes-Martinez
(2016) have recently studied American microcy-
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Figs. 14-16. Microcyclops varicans (G.O. Sars, 1863) . 14 — P2; 15 — P3 enp; 16 — P4.
Puc. 14-16. Microcyclops varicans (G.O. Sars, 1863), 9. 14 — P2; 15 — P3 enp; 16 — P4.

clopses and concluded that M. varicans absent in
fauna of Americas.

M. varicans is probably relatively rare in Eur-
asia.

Confirmed records are from Norway, Sweden,
The Netherlands, England, Germany, Italy, north-
western Russia, Belarus and Ukraine. It is probably
that M. varicans inhabits waterbodies in North Asia.
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