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ABSTRACT
Both sexes of Monchenkocyclops mehmetadami n. sp. were described from hyporheic freshwater habi-
tat in Turkey. The new species can easily be distinguished from the other four species in the genus 
by having three setae on the inner margin of the second endopodal segment of the first and second 
swimming legs and four setae on the inner margin of second endopodal segment of the third and 
fourth swimming legs. The setation patterns of female and male antennules of the new species are 
analyzed with reference to the hypothetical 28- segmented antennule of ancestral copepod and the 
homology of the antennulary segments is determined in both sexes. Paraphyletic status of the genus 
is briefly discussed.

RÉSUMÉ
Un nouveau Monchenkocyclops Karanovic, Yoo & Lee, 2012 hyporhéique de Turquie (Crustacea: Cope-
poda), avec l’étude des homologies sur les antennules.
Mâles et femelles de Monchenkocyclops mehmetadami n. sp. sont décrits d’un habitat d’eau douce 
hyporhéique en Turquie. La nouvelle espèce peut facilement être distinguée des quatre autres espèces 
du genre par ses trois soies sur le bord interne du deuxième segment endopodal des premières et 
secondes pattes natatoires, et ses quatre soies sur le bord interne du deuxième segment endopodal des 
troisièmes et quatrièmes pattes natatoires. Les patrons de distribution des soies sur les antennules des 
femelles et des mâles de la nouvelle espèce sont analysés en référence au plan de base hypothétique de 
l’antennule chez les copépodes, avec 28 segments, et les homologies des segments antennulaires sont 
déterminées chez les deux sexes. Le statut paraphylétique du genre est brièvement discuté.
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INTRODUCTION

Understanding the taxonomy and phylogenetic relationships 
between the genera of family Cyclopidae Rafinesque, 1815 is 
still a challenge. One of the main problems is the presence of 
many species (Boxshall & Halsey 2004) that are arbitrarily 
included in some genera. This makes a comprehensive revi-
sion more problematic. Creating some new genera based on 
well defined generic characters is a sensible and most desirable 
way of reducing this heavy job. But, the recent creation of the 
genus Monchenkocyclops Karanovic, Yoo & Lee, 2012 is also 
an alternative and acceptable example of such action despite 
the fact that the genus is clearly paraphyletic (Karanovic 
et al. 2012) and seems to stand basal to the kieferi-group of 
Acanthocyclops Kiefer, 1927 (Pandourski 1997; Iepure & De-
faye 2008) as well as to some members of some other genera 
(Karanovic et al. 2012). 

Monchenkocyclops was created to include four morphologi-
cally very closely related species of Acanthocyclops. The mem-
bers of the genus can only be distinguished from each other 
mostly by the minor differences such as the relative lengths of 
different armature elements (Karanovic et al. 2012). During 
the extensive sampling of the freshwater copepods of Turkish 
inland waters a new species cyclopoid copepod was collected. 
The new species morphologically very similar to the members 
the genus Monchenkocyclops in terms of the same segmenta-
tion of the swimming legs, absence of exopod on the antenna, 
fifth leg, the caudal rami shape and armature, similar spinular 
ornamentation of the appendages, etc. Both sexes of the new 
species are described in detail below.

MATERIAL AND METHODS

Specimens were collected from insterstitial/hyporheic habitat 
of the Kırksu creek, southwestern Turkey by the Karaman–
Chappuis method (Delamare Deboutteville 1953) and were 
fixed in 4% buffered formalin. Locality data and number of 
specimens are given in the type material/locality sections of 
the new species below, and type materials are deposited in 
the Zoology Museum of Adıyaman University (ZMADYU) 
and in the Muséum national d’Histoire naturelle (MNHN), 
Paris. Specimens were dissected in lactic acid and the dis-
sected parts were mounted in lactophenol. Broken glass 
fibres were added to prevent the animal and appendages 
from being compressed by the coverslip and to facilitate 
rotation and manipulation, allowing observation from all 
angles. Preparations were subsequently sealed with Entellan® 
(Merck). All drawings were prepared using a drawing tube 
on an Olympus BX-51 differential interference contrast mi-
croscope. Total body length was measured from the frontal 
margin of the dorsal cephalothoracic shield to the posterior 
margin of the caudal rami. Measurements were made with 
an ocular micrometer. Scale bars in illustrations are in μm. 
Body width is given as the widest part of the cephalothorax. 
In the spine and seta formula of the swimming legs Roman 
numerals and Arabic numerals are used for spines and setae, 

respectively. The descriptive terminology used by Huys & 
Boxshall (1991) is adopted. The terms “frontal” and “caudal” 
introduced by Van de Velde (1984) to denote the anterior 
and posterior surface of the antennary coxobasis are also 
adopted here. Terminology for the caudal ramus setae is 
adopted from Huys et al. (1996) and the numbering system 
for the homologous structures on the first segment of male 
antennule is adopted from Karaytuğ & Boxshall (1999). 

Scanning electron microscopy (SEM) examinations were 
made on a Zeiss SUPRA 55VP (FESEM) microscope in 
Mersin University Advanced Technology Education, Re-
search and Application Centre (MEITAM). Specimens for 
SEM observation were prepared as described in Kaymak & 
Karaytuğ (2014).

Abbreviations 
ae	 aesthetasc; 
exp(enp)-1(2, 3) 	�the proximal (middle, distal) segment of a three-

segmented exopod (endopod); 
P1-P6	 legs 1-6. 

SYSTEMATICS

Order CYCLOPOIDA Rafinesque, 1815 
Family Cyclopidae Rafinesque, 1815 

Subfamily Cyclopinae Rafinesque, 1815 
Genus Monchenkocyclops Karanovic, Yoo & Lee, 2012

Monchenkocyclops mehmetadami n. sp. 
(Figs 1-10)

Type locality. — Kırksu Creek, Kozan, Adana, Turkey. Coordi-
nates 37°32’08.46’’N, 35°53’41.54’’E.

Type material. — Holotype ♀ dissected on eight slides 
(ZMADYU2015/135). Allotype ♂ also dissected on eight 
slides (ZMADYU2015/136). 1 paratype ♂ and 1 paratype ♀ 
are dissected on one slide each; 2 ♂ and 1 ♀ preserved in al-
cohol (ZMADYU2015/137); 1 ♂ and 1 ♀ on one SEM stub 
(ZMADYU2015/138). 2 ♂ and 2 ♀ preserved in alcohol (MNHN). 
Date 13.VI.2015. Leg. Ahmet Bozkurt.

Variability. — Two ♀ and two ♂ had no seta on exp-1 of P1.

Etymology. — The new species is named in honor of Prof. Dr Me-
hmet Adam (Başkent University, Turkey).

Description of female (holotype) 
Total body length
Excluding caudal setae, 667 µm (range: 618-779 µm, mean 
= 668 µm, n = 6); body width 242 µm (range = 239-294 µm, 
mean = 257 µm, n = 6). Preserved specimens colorless; no 
live specimens observed. Pedigerous somite smooth along 
posterior margin (Fig. 1A). Urosomites (Figs 2B; 6A, B) 
with fine hyaline frills along the posterior margin on ventral 
and dorsal surfaces. Integumental pore/sensilla pattern of 
the prosomites extremely difficult to observe/confirm, but 
in general similar to that of M. changi Karanovic, Yoo & 
Lee, 2012 (Fig. 1A). Seminal receptacle with relatively 

http://zoobank.org/urn:lsid:zoobank.org:act:98007C64-35FB-47C8-8AD9-95387355ED28
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Fig. 1. — Monchenkocyclops mehmetadami n. sp.: A, holotype ♀, habitus, dorsal view; B, allotype ♂, habitus, dorsal view; C, holotype ♀, anal somite and furca, 
dorsal view, setae are indicated by Roman numerals, following Huys et al. (1996). Not all integumental pore and sensilla of the prosomites are drawn as they are 
extremely difficult to observe even under 100 × magnification, but in general similar to that of M. changi Karanovic, Yoo & Lee, 2012. Scale bars: 50 µm.
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Fig. 2. — Scanning electron micrographs of Monchenkocyclops mehmetadami n. sp.: A, paratype ♀, habitus, ventral view; B, inset showing hyaline frills on the 
third abdominal somite; C, details of caudal ramus, ventral view; D, inset showing seta I; E, F, rostrum, arrow indicating a sensilla; G, paratype ♂, habitus, ventral 
view; H, paratype ♂, rostrum, anterior view. Scale bars: A, G, 20 µm; B, 2 µm; C, E, H, 4 µm; D, F, 1 µm.
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Fig. 3. — Monchenkocyclops mehmetadami n. sp., holotype ♀: A, antennule, ventral view, roman numerals indicating segment homologies as proposed by Huys 
& Boxshall (1991); B, antenna, caudal view; C, labrum, anterior view; D, mandible, ventral view; E, mandible, anterior view; F, maxillule, posterior view; G, maxilla, 
anterior view; H, maxilliped, posterior view; I, maxillulary palp, anterior view; J, P5, ventral view. Scale bars: A-H, 50 µm; I-J, 25 µm.
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large anterior expansion and smaller posterior expansion 
as figured (Fig. 6A)
Genital double-somite (Fig. 6A, B) large, with deep lateral 
recesses at level of sixth legs and swollen antero-ventrally, 
widest in anterior third and gradually tapering posteriorly, 
about 1.2 times as wide as long (dorsal view), hyaline fringe 
deeply and irregularly serrated. Copulatory pore very small, 
ovoid, situated ventrally at about midlength of double-somite 
ventrally; copulatory duct narrow, siphon-shaped, weakly 
sclerotized. Seminal receptacle (Fig. 6A) with relatively large 
anterior expansion and much smaller posterior expansion, 
extending over 49% of double-somite’s length; oviducts 
broad and weakly sclerotized. Ovipores situated dorsolaterally 
at 2/5 of double-somite length, covered by reduced sixth legs. 
Third and fourth urosomites similar in length and without 
ornamentation.

Anal somite (Fig. 1C) 
With short medial cleft, ornamented with one pair of dorsal 
sensilla, two pairs of small dorsal pores, with distal spinular 
row ventrally, extending dorsally to either side of anal oper-
culum. Anal sinus wide with minute transverse spinules. Anal 
operculum slightly convex.

Caudal rami (Figs 1C; 2C) 
Cylindrical, parallel, inserted close to each other, about 3.8 times 
longer than broad (measured in dorsal view); armed with seven 
setae, armature consisting of seven setae: seta I with minute 
spinule (Figs 1C; 6A, B, D); setae II and III plumose; seta IV 
and V plumose with fracture plane, seta V longest; seta VI 
located at inner distal corner semispinulose, about as long as 
seta III; seta VII plumose and triarticulate at base.
Rostrum (Fig. 2A, E, H) not demarcated at base, ornamented 
with integumental pits (Fig. 2F) broadly rounded and furnished 
with single central sensilla frontally (arrowed in Fig. 2E, F). 
The difference observed between female and male rostrum 
(Fig. 2E, H) is due to wrinkling during the critical point 
drying procedure.

Antennule eleven-segmented (Fig. 3A) 
With spinular row on the first segment proximoventrally. Seg-
ment 5 with spiniform seta (arrowed in Fig. 3A). Segment 8 
with characteristic aesthetasc (arrowed in Fig. 3A). Setal 
formula 8, 4, 8, 4, 2, 2, 3, 2 + aesthetasc, 2, 2 + aesthetasc, 
7 + aesthetasc. Most setae sparsely pinnate or plumose as 
figured. One apical seta on eleventh segment fused basally 
to an aesthetasc.

Antenna (Fig. 3B) 
Five-segmented, strongly curved along caudal margin, 
comprising very short coxa, much longer basis and three-
segmented endopod. Coxa small and without armature or 
ornamentation. Basis cylindrical with spinular rows on caudal 
and frontal surfaces as figured, and armed with two inner 
pinnate setae (exopodal seta absent). First endopodal seg-
ment with inner distal naked seta and spinules along outer 
margin. Second endopodal segment with nine setae, one 

of which at inner distal corner more robust; ornamented 
with spinules along outer margin. Third endopodal seg-
ment armed with seven setae around apex; outer margin 
ornamented with spinules.

Labrum (Fig. 3C) 
Ornamented with paired groups of long spinules on anterior 
surface. Free posterior margin almost straight, with sharp teeth 
in midsection between produced and sharply and inwardly 
pointed lateral corners.

Mandible (Fig. 3D, E) 
Composed of coxa and small palp. Cutting edge of gnatho-
base with several apical teeth, and dorsalmost unipinnate seta. 
Palp represented by three naked setae, two of which long and 
one short (Fig. 4B).

Maxillule (Fig. 3F) 
Composed of praecoxa and two-segmented palp. Praecoxal 
arthrite armed with four setae articulating at base (proxi-
malmost one more robust, longest and plumose) and five 
spines (three of which fused to segment). Proximal segment 
of the palp (Fig. 3I) representing fused coxa and basis, bear-
ing one strong spinulose seta and two pinnate setae apically, 
plus outer pinnate seta representing exopod. Distal segment 
of palp, representing endopod, armed with three unipinnate 
setae (Fig. 3I).

Maxilla (Fig. 3G) 
Five-segmented comprising praecoxa, coxa, basis and 
two- segmented endopod. Praecoxa partly fused to coxa 
on anterior surface and arthrodial membrane indicating 
segmental boundary; praecoxal endite with two spinulose 
setae. Coxa with proximal endite represented by single 
plumose seta; distal endite cylindrical, with strong spinu-
lose spine and plumose seta apically. Basis drawn out into 
powerful curved claw (Fig. 4A) bearing coarse spinules 
along middle part of inner margin; accessory armature 
consisting of strong spinulose curved spine and naked 
seta. First endopodal segment with one unipinnate and 
one naked seta, second segment with two naked and one 
unipinnate setae (Fig. 4A).

Maxilliped (Figs 3H; 4C) 
Much smaller than maxilla and four-segmented compris-
ing syncoxa, basis, and two-segmented endopod. Syncoxa 
armed with two spinulose setae representing endites. Basis 
armed with two long spinulose setae; ornamented with 
two transverse rows of spinules near outer margin poste-
riorly and patch of spinules anteriorly near inner margin. 
First endopodal segment with long spinulose seta. Second 
endopodal segment with three setae, two of which naked; 
other pinnate.

Legs 1-4 
With three-segmented exopod and two-segmented endopod 
(Fig. 5A-E).
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A

B C

Fig. 4. — Scanning electron micrographs of Monchenkocyclops mehmetadami n. sp., paratype ♀: A, mouth region, ventral view; B, mandible, exopod, ventral 
view; C, anterior end of maxilliped, ventral view. Scale bars: A, 5 µm; B, 1 µm; C, 3 µm.
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Praecoxa 
Represented by triangular sclerite at outer proximal an-
gle; each with row of spinules on outer corner of margin. 
Coxa with spinular row near the proximal outer corner 
posteriorly. All setae on endopods and exopods slender 
and plumose, except apical seta on exopod of first leg, 
which pinnate along outer margin and plumose along 
inner (Fig. 5A); no modified setae observed. All spines 
strong and bipinnate. Segments of both rami with spinules 
near the bases of all spines. Intercoxal sclerite without 
any surface ornamentation, except on posterior surface 
of fourth leg. Exp-1 with posterior spinular row near 
distal margin.

Leg 1 (Fig. 5A)
Coxa ornamented with distal row of minute spinules on 
anterior surface, armed with long and plumose seta on 
inner-distal corner; basis armed with outer plumose seta 
and spinulose spine on inner margin near base of endo-
pod (arrowed and indicated by a star in Fig. 5A), with two 
posterior rows of shorter and stronger spinules on anterior 
surface (one at base of inner seta, other at base of endopod), 
and one cuticular pore on anterior surface close to outer 
margin; exopod with row of slender inner spinules on first 
and second segment, inner seta of exp-2 better developed 
than other exopodal setae; endopod armed with one inner 
seta on first segment, second segment with three inner se-
tae, one apical spine, and one outer seta, ornamented with 
slender spinules along outer margins of both segments, 
single terminal pore on anterior surface of second segment; 
second endopodal segment with small outer notch in outer 
margin showing ancestral segmentation.

Legs 2-4 (Fig. 5B-D)
Coxa armed with plumose inner seta, and bearing distal 
row of spinules and small pore on anterior surface (with 
complex spinular rows in leg 4 as figured in Figure 5E); 
basis with naked outer seta (plumose in leg 3), with 
very small spiniform outgrowth at outer distal corner in 
leg 3, with few setules along inner margin; inner margin 
of all exopod segments, outer margin of all endopodal 
segments and outer margin of exp-2 with few setules 
(except leg 4), with three outer spines on exp-3; second 
endopodal segment with outer notch showing ancestral 
segmentation, and longer than first segment. Enp-1 of 
leg 2 and leg 4 with posterior spinular row located ter-
minally (Table 1).

Leg 5 (Fig. 3J)
Inserted laterally, relatively small, two-segmented. Proximal 
segment short, almost rhomboidal in shape, armed with single 
slender plumose outer basal seta. Exopod small and cylindri-
cal, armed with apical long plumose seta and subapical small 
inner spine; Leg 6 (Fig. 6B, C) represented by one plumose 
seta and two short spines dorsolaterally, inner spine fused to 
plate, outer articulated basally.

Description of male (allotype)
Smaller than female (Figs 1B; 2G) 
Body length excluding caudal setae, 470 µm (range = 464-
588 µm, mean = 505 µm, n = 5); body width, 167 µm 
(range = 167-173, mean = 170 µm, n = 5). Urosomites 
without any surface ornamentation (Fig. 7A, B). Genital 
somite 1.6 times as wide as long in dorsal view. Abdominal 
somites with finely serrated hyaline fringe dorsally, less ser-
rated ventrally (Figs 7A, B; 8B). Caudal seta I extremely 
small as in female, and originating below a small spinule 
(Fig. 8A). Fifth leg similar to that of female but smaller 
(Fig. 8E). Sixth leg (Fig. 8C, D) armed with one inner and 
two outer plumose setae.

Antennule (Figs 9A-C; 10A-G)
Indistinctly 17-segmented. Segments 8-10 partially fused 
anteroventrally. Sixteenth and seventeenth (apical) segments 
partly fused on ventral side. Geniculation located between 
segments 14 and 15. Armature formula as follows: 8 + 3ae; 
4; 2; 2 + ae; 2; 2; 2; 2; 2 + 1ae; 2; 2; 2; 2 + 1ae; 2 + 1 modified 
plate-like element + 1 cone-like element + 1 ae; 1 + 2 modified 
plate-like elements + 1 ae + 1 cone like element; 4 + 1 ae; 8 + 1 
ae. Segmental fusion pattern as follows I-V, VI-VII, VIII, IX, 
X, XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX-XX, XXI-
XXIII, XXIV-XXV, XXVI-XXVIII. Segment 1 with the slender 
seta A (arrowed in Fig. 9B); seta G present; aesthetascs lingui-
form; the seta G present (arrowed in Fig. 9B). Segment 10 (= 
ancestral segment XV) produced on one side into sheath enclos-
ing segment 11 ventrally; armed with two setae. Segment 12 
armed with short naked seta, plus short, strong (but not highly 
modified) chitinized spine (arrowed in Figs 9B; 10A-C). Seg-
ment 14 (= ancestral segments XIX-XX) armed with a minute 
proximal seta and one distal seta, plus one modified plate-like 
modified element attached to segment, and one aesthetasc 
embedded between the segment and the modified element 
(arrowed in Fig. 10D); main part of modified element lying 
along surface of segment and ornamented with longitudinal 
ridges and small central pore (arrowed in Fig. 10D). Segment 15 
armed with one normal seta, two plate-like modified elements 
(as proximal element on segment 14) each ornamented with 
longitudinal ridges and a central pore (arrowed in Fig. 10E) 
and one aesthetasc (arrowed in Fig. 10E). Segmental boundary 
between 16 and 17 (apical segment) unclear and especially dif-
ficult to determine ventrally. Apical segment tapering distally; 
armed with 8 setae (one seta located near the terminal margin 
of segment 16) and one setiform aesthetasc fused basally to 
one seta, mostly originating on outer (posterior) surface, six 
setae biarticulate proximally (Figs 9C; 10F, G).

Table 1. — Spine and seta formula.

Coxa Basis Exopod Endopod
Leg 1 0-1 1-I I-1;I-1;II,4 0-1;1,I,3
Leg 2 0-1 1-0 I-1;I-1;III,4 0-1;1,I,3
Leg 3 0-1 1-0 I-1;I-1;III,4 0-1;1,I,4
Leg 4 0-1 1-0 I-1;I-1;III,4 0-1;1,II,4
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A
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DC
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Fig. 5. — Monchenkocyclops mehmetadami n. sp., holotype ♀, swimming legs: A, P1, anterior view, arrow indicating inner basal seta; B, P2, posterior view; C, P3, 
anterior view; D, P4, anterior view; E, P4, praecoxa, coxa and intercoxal sclerite posterior view. Scale bar: 50 µm.
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Fig. 6. — Monchenkocyclops mehmetadami n. sp., holotype ♀: A, urosome, ventral view; B, urosome, dorsal view; C, P6, lateral view; D, furcal ramus, ventral view. 
Roman numerals indicating terminology proposed by Huys et al. (1996). Symbol: , indicating insert of seta IV and V. Scale bars: A, B, 100 µm; C, 25 µm, D, 50 µm.
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Fig. 7. — Monchenkocyclops mehmetadami n. sp., allotype ♂: A, urosome, ventral view; B, urosome, dorsal view; C, P6, lateral view. Roman numerals indicating 
terminology proposed by Huys et al. (1996). Scale bars: A, B, 50 µm; C, 25 µm.
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Fig. 8. — Scanning electron micrographs of Monchenkocyclops mehmetadami n. sp., paratype ♂: A, inset of caudal rami, detail of seta I; B, urosome, ventral view; C, plates 
of P6, arrow indicating setal elements of P6; D, details of P6 showing setal elements; E, P5 ventral view. Scale bars: A, D; 1 µm, B, 10 µm; C, 5 µm; D, 1 µm; E, 4 µm.
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Fig. 9. — Monchenkocyclops mehmetadami n. sp., allotype ♂: A, antennule, dorsal view; B, antennule, anterior view; C, antennule, distal segments, ventral view. 
Roman numerals indicating segment homologies as proposed by Huys & Boxshall (1991). Scale bar: 50 µm.

A

A

G

B

C

I-V

VI-VII

VIII

IX
X

XI

XII

XIII

XIV

XV
XVI

XVII

XVIII

XIX-XX

VI-VII VIII

I-V

IX

XI

XII

XIII

XVXVI

XVII

XVIII

XIX-XX

XIV

X

XXVI-XXVIII
XXIV-XXV

XXI-XXIII



56 ZOOSYSTEMA • 2018 • 40 (2)

Karaytuğ S. et al.

Fig. 10. — Scanning electron micrographs of Monchenkocyclops mehmetadami n. sp., paratype ♂: A, antennule, ventral view; B, C, inset showing detail of 
modified seta on segment 11 (ancestral segment (XVI) and 12 (ancestral segment XVII), ventral view; D, segment 14 (ancestral segment (XIX-XX), ventral view; 
E, segment 15 (ancestral segment (XXI-XXIII), ventral view; F, segments 16 and 17, ventral view; G, segment 17, posterior view. Scale bars: A, 10 µm; B, C, 1 µm; 
D, F, G, 2 µm; E, 4 µm.
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DISCUSSION

Monchenkocyclops mehmetadami n. sp. morphologically most 
resembles the members of the genus Monchenkocyclops. They 
share the segmentation of the swimming legs, the caudal 
rami shape and armature, absence of exopod on the antenna 
and the structure of the P5 (Karanovic et al. 2012). But, the 
new species can easily be differentiated from the members of 
Monchenkocyclops by having: three setae on the inner margins 
of P1-enp2 and P2-enp2; four setae on the inner margin of 
P3-enp2 and P4- enp2. The new species can also be distin-
guished from the other species of the genus by having much 
longer and plumose inner basal seta of P1 basis and by the 
spinular pattern on the coxobasis of antenna. The new species 
is also closely related to the kieferi-group (Pandourski 1997; 
Iepure & Defaye 2008) of Acanthocyclops (A. biarticulatus 
Monchenko, 1972 was transferred to the genus Monchen-
kocyclops by Karanovic et al. 2012). But, two segmented en-
dopod of P2-P4 easily differentiate the new species from the 
members of kieferi-group.

Whether the erection of the genus Monchenkocyclops has 
been justified or not due to its paraphyletic status is beyond 
the scope of this study. But, Karanovic et al. (2012) was aware 
of the paraphyletic status of the genus Monchenkocyclops and 
stated that they had no philosophical problems with para-
phyletic taxa. “They see them as necessary in bridging the 
gap between the Darwinian concept of speciation, Hennin-
gian concept of phylogeny based on character analyses, and 
Linnean system of nomenclature”. Application of modern 
phylogenetic techniques based on especially molecular data 
on a wider group of Cyclopidae species would greatly help 
to test monophyletic status of Monchenkocyclops and other 
closely related genera.

On the other hand, unfortunately, species descriptions 
even in recent published papers still suffer from inadequate 
morphological details. Several studies using morphological 
data to separate closely related freshwater cyclopoid spe-
cies have proved that morphology can in reality provide 
remarkable results (Van de Velde 1984; Karaytuğ & Box-
shall 1998; Hołyńska & Dimante-Deimantovica 2016; 
Karanovic et al. 2016). The morphological information has 
yet not sufficiently been revealed or evaluated can also pro-
vide important characters that can be used in phylogenetic 
studies (Hołyńska & Dimante-Deimantovica 2016). For 
instance, for each taxon described, the number of anten-
nulary segments is usually mentioned, but no reference is 
made to the homology of those segments. Such a procedure 
renders the adequate use of segmental data in systematic 
studies impossible. Although, such segmental fusions on 
the antennules may not always be useful in species identi-
fication, they can provide reliable additional characters that 
can be used in reconstructions of the phylogenetic relation-
ships in Cyclopidae (Huys & Boxshall 1991; Karaytug & 
Boxshall 1996, 1998; Boxshall & Huys 1998; Schutze 
et al. 2000). For example, twelve is the largest number of 
segments known for the antennules of adult females in 
the genus Monchenkocyclops which is found in M. biwensis 

(Ishida, 2005). Common setation pattern containing number 
of elements which act as reference points along the limb, 
in concert with other setation features can easily be used 
as markers and facilitate the unequivocal identification of 
homologous segments (Karaytug & Boxshall 1996, 1998; 
Schutze et al. 2000). Comparative studies indicate that the 
third and fourth segments of Monchenkocyclops biwensis 
are represented by a single compound segment in other 
Monchenkocyclops species that have 11-segmented anten-
nules. A total of eight elements is retained on the compound 
third segment in these species and this is the same as the 
total number of setae on the third and fourth antennulary 
segments in Monchenkocyclops biwensis. The compound third 
segment is derived by failure of separation during develop-
ment. Huys & Boxshall (1991) postulated that segmental 
fusion can be considered as a derived state. So, the fusion 
of third (ancestral segment VIII) and fourth (ancestral seg-
ments IX-XI) segments is a synapomorphic character for 
Monchenkocyclops species having 11-segmented antennules.

The setation of the mouth parts in Cyclopidae is usually 
very conservative. On the other hand, it is interesting to 
note that a short seta/spine proximally to the proximalmost 
robust seta on the praecoxal arthrite of the maxillule could 
not be observed in the new species and is not present in 
other Monchenkocyclops species. The loss of this seta might 
be an important apomorphy of Monchenkocyclops (or a larger 
group of the Acanthocyclops). But, the presence or absence 
of this seta should be used with caution in the taxonomy 
of Cyclopidae since the examination of such elements on 
the maxillule may be extremely difficult and can easily be 
overlooked. 
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