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The marine cyclopoid. Cyclopicina longifurcata (Scott) is redescribed on the basis of the 
holotype and a second female, recently collected in deep water in the North Atlantic off 
the Azores. Cyclopicina is one of the most primitive cyclopoids known, displaying many 
of the extreme plesiomorphic character states in the family Cyclopinidae. A key to genera 
of the subfamily Cyclopininae is presented and three new genera, Herbstina, Erythropoli­
tes, and Glareolina, are established.

Rony Huys, Marine Biology Section, Institute of Zoology, State University of Gent, K.L. 
Ledeganckstraat 35, B-9000 Gent, Belgium: and, Delta Institute for Hydrobiological Rese­
arch, Vierstraat 28, 4401 EA Yerseke, The Netherlands. - Geoffrey À. Boxshall, Depart­
ment of Zoology, British Museum (Natural History), Cromwell Road, London SW7 5BD, 
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INTRODUCTION
In 1901 Thomas Scott described a new species of 
cyclopinid copepod found during examination of the 
stomach contents of a small haddock, Melanogram­
mus aeglefinus (L.), caught in the northern North 
Sea about 120 km east by south of Sumburgh 
Head, Shetland (approximately 59° N 1° W, where 
the depth is between 50 and 100 m). Scott descri­
bed the species under the name Cyclopina longifur­
cata in his text but used Cyclopina longicaudata in 
the figure legends. Both names have been used 
subsequently and this has led to some confusion. 
According to Vervoort (1964) Breemen (1908) was 
the first author to mention this species after its 
description and he referred to it as Cyclopina longi­
caudata T. Scott. Vervoort (1964) concluded that 
the valid specific name is therefore C. longicaudata, 
presumably on the grounds that Breemen was the 
first reviser. Giesbrecht (1902) was the first author 
to cite this species after its description and he aiso 
used the name C. longicaudata. According to Artic­
le 24 of the ICZN the first reviser must mention 
both names together in order to indicate that a 
choice is being made. The first author to do this 
was Kiefer (1929) who used C. longifurcata as the 
valid name but aiso mentioned C. longicaudata on 
the same page. A new genus, Cyclopicina, was erec­
ted for this species by Lindberg (1953) and Cyclopi­
cina longifurcata (T. Scott, 1901) is its type and 
only species.

The original description of C. longifurcata was 
adequate to characterise this unusual copepod but 
is lacking in detail by modern standards. This speci­
es exhibits several of the most plesiomorphic cha­
racter states found in the order Cyclopoida and it 
is redescribed here as part of our wider study of the 
ordinal relationships of the Copepoda as a whole. 
This redescription is based on the holotype and on 
a new specimen collected in deep water in the North 
Atlantic, to the southwest of the Azores.

MATERIAL AND METHODS
Holotype female C. longifurcata, stored in collections of 
British Museum (Natural History), BM(NH) Reg. No. 
1956.9.25.24. Additional material: 1 female, collected at 
RRS Discovery Stn 10379 at about 35° N 33° W in the 
North Atlantic, using a RMT1+8M opening and closing 
net system fished up to 50 m off the bottom in approxima­
tely 2980 m of water. BM(NH) Reg. No. 1989.473.

Specimens were examined in lactophenol and dissec­
tions were placed in slide preparations sealed with glyceel 
(Gurr®, BDH Chemicals Ltd, Poole, England). Ali figu­
res were prepared using a camera lucida on a Leitz Dialux 
20 interference microscope. The dorsal cephalic shield of 
the new specimen was prepared for scanning electron 
microscopy (SEM) by dehydration through graded etha­
nol, critical point drying, and sputter coating with gold. 
It was examined on a JEOL JSM-840 microscope. The 
terminology applied to segmentation of the mandible and 
maxilliped follows that of Boxshall (1985), that of the 
caudal ramus armature follows Huys (1988a).
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SYSTEMATICS
Cyclopicina longifurcata (T. Scott, 1901)
Cyclopina longifurcata, n.sp. - T. Scott 1901:240-241. 
Cyclopina longicaudata n.sp.- T. Scott 1901:280. 
Cyclopina longicaudata: Giesbrecht 1902.
Cyclopina longicaudata: Breemen 1908.
Cyclopina longicaudata: Früchtl 1924.
Cyclopina longifurcata: Kiefer 1929.
Cyclopina longifurcata: Schafer 1936.
Cyclopina longifurcata: (syn. longicaudata): Steuer

1940:4.
Cyclopina longifurcata: (syn. longifurcata): Steuer 1940:6. 
Cyclopina longifurcata: Lang 1946.
Cyclopicina longifurcata: Lindberg 1953.
Cyclopicina longicaudata: Vervoort 1964.

Adult female
Body slender, cyclopiform, with 4-segmented pro- 
some and 5-segmented urosome (Fig. 1A,B). Pro- 
some comprising céphalothorax incorporating first 
pedigerous somite, and 3 free pedigerous somites. 
Surface of dorsal shield covering céphalothorax or­
namented with bilaterally symmetrical pattern of 
integumental pores mapped in Fig. 1A,B. Lateral 
margins of shields carrying linear array of large 
pores (Figs 1C, 8A-C) interspersed with sensillae. 
Tergites of free somites similarly ornamented with 
integumental pores; linear array of pores aiso pre­
sent on lateral margins of first and second free pedi­
gerous somites. Tergites of second and third free 
somites ornamented with epicuticular lamellae; epi­
mera! plates well developed. Total body length of 
new specimen LOI mm.

Urosome comprising fifth pedigerous somite, ge­
nital double somite representing fused genital and 
first abdominal somites, and 3 free abdominal somi­
tes. Fifth pedigerous somite with well developed 
tergites, ornamented with pores and epicuticular 
lamellae. Fifth legs originating ventrolaterally, be­
neath epimeral areas of tergite. Genital double so­
mite about 1.7 times longer than wide; surface orna­
mented with pores and, in posterior part, with epi­
cuticular lamellae. Copulatory pore (arrowed in 
Fig. 7A,B) large, located midventrally on double 
somite posterior to plate connecting sixth legs. 
Gonopores ventrolateral, paired, covered by com­
mon operculum derived from fused sixth legs. First 
and second free abdominal somites ornamented 
with pores and epicuticular lamellae. Anal somite 
ornamented with 3 pairs of sensillae, several pores 
and minute surface denticles (Figs 5C.D, 7D), and 
with row of spinules along posterior margin. Anus 
located dorsally, with poorly developed operculum.

Caudal ramus about 7.7 times longer than wide; 
entire surface ornamented with sensillae, pores and 
minute denticles, aiso with posterior row of spinules 
on ventral surface (Figs 5E, 7D). Armature consis­

ting of 7 setae; accessory anterolateral seta (I), late­
ral seta (II), outer apical seta (III), terminal setae 
(IV, V), inner apical seta (IV) and dorsal seta 
(VII).

Antennule (Fig. 2A) 26-segmented; segmental 
armature as follows: 1-1, II—1, III—2, IV-1, V-2, 
IV-1, VII-2, VIII—2, IX-2, X-2, XI—1 + aesthe- 
tasc, XII—2, XI11-2, XIV-2, XV-1, XVI-1, XVII-1, 
XVIII-1, XIX-1, XX-1, XXI-1, XXII-1, XXIII-1, 
XXI V-2, XXV-2 + 1 aestheasc, XXVI-7 + 1 aest- 
hetasc. Segments XXIV and XXV with 1 of setae 
located at posterior distal angle. Apical aesthetasc 
fused at base to adjacent seta (Fig. 2B).

Antenna (Fig. 2C) 4-segmented: first segment 
comprising fused coxa and basis, armed with inner 
coxal seta proximally, 2 inner basal setae distally, 
and 3 outer setae carried on a small lobe (Fig. 2D) 
representing the exopod. First endopodal segment 
with 1 seta, second with 5 setae, third with 6 apical 
setae and some minute pinnules.

Mandible comprising small coxa with gnathobase 
(Fig. 3A) and a relatively large distal palp (Fig. 
3B). Palp consisting of basis bearing 2 inner setae, 
2-segmented endopod with 2 and 6 plumose setae 
on first and second segments respectively, and 4- 
segmented exopod with 1, 1, 1, and 2 plumose se­
tae on first to fourth segments.

Maxillule (Fig. 3C) biramous, with 3-segmented 
protopod. Praecoxa partly fused to coxa, separated 
by suture on anterior surface only (Fig. 3D); coxa 
and basis distinct. Praecoxal arthrite well develo­
ped, produced distally, bearing 9 spinulate ele­
ments. Coxa with 3 outer surface plumose setae 
representing epipodite, no vestige of coxal endite 
present. Basis with 2 spinulate setae on inner mar­
gin, representing basal endites. Exopod (-segmen­
ted, with 4 plumose setae on distal margin and a 
row of pinnules on inner margin. Endopod 1- 
segmented with 5 setae on distal margin and 2 on 
inner margin.

Maxilla (Fig. 4A) 6-segmented; comprising prae­
coxa, coxa, basis and 3-segmented endopod. Prae­
coxa with proximal endite bearing 2 setae, distal 
endite represented by small spinous process. Coxa 
with 2 endites, both armed with 3 setae, distal en­
dite highly mobile with areas of flexible integument 
on both sides. Basis drawn out into a claw-like endi­
te armed with 2 additional setae. Endopod bearing 
3, 2, and 3 geniculate setae on first to third seg­
ments respectively.

Maxilliped (Fig. 4B) 7-segmented; comprising 
syncoxa, basis, and 5-segmented endopod. Syncoxa 
with 3 weakly developed endites (coxal in origin), 
armed with 1, 3, and 3 elements from proximal to 
distal. Praecoxal endite absent. Basis elongate, ar-
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Fig. 1. Cyclopicina longifurcata new female specimen. A. Lateral B 
cephalothoracic shield. Dorsal. C. Lateral margin of dorsal
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Fig. 2. Cyclopicina longifurcata new female specimen. A. Antennule. B. Detail of apical segment 
of antennule, C. Antenna. D. Detail of exopod of antenna.
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Fig. 3. Cyclopicina longifurcata new female specimen. A. Mandibular coxa, B. Mandibular palp. C. 
Maxillule, posterior. D. Maxillule, anterior.
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Fig. 4. Cyclopicina longifurcata new female specimen. A. Maxilla. B. Maxilliped.
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Fig. 5. Cyclopicina longifurcata new female specimen. A. Leg 1. B. Leg 2. C. Anal somite, late­
ral. D. Detail of anal somite, ventral. E. Tip of caudal ramus, ventral.
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Fig. 6. Cyclopicina longifurcata new female specimen. A. Leg 3. B. Leg 4.

nieli with 2 setae distally on medial margin; orna­
mented with rows of long pinnules medially and 
laterally, and a patch of surface spinules. First endo- 
podal segment with 1 inner seta, second and third 
each with 2 inner setae, fourth with 1 inner and 1 
outer seta, fifth with 4 setae.

Swimming legs 1 to 4 (Figs 5A,B, 6A,B) bira- 
mous; with 2-segmented protopods and 3-segmen- 
ted rami. No vestige of praecoxa remaining. Coxae 
joined by unarmed intercoxal plates. Armature for­
mula as follows:

coxa basis endopod exopod
leg 1 0-1 0-1 0-l;0-2;l,2,3 I—1 ;I—1 ;in .1,4
leg 2 0-1 1-0 0-l;0-2;l,2,3 I-1;I-1;III,I,5
leg 3 0-1 1-0 0-l;0-2;l,2,3 I-1;I-1;III,I,5
leg 4 0-1 1-0 0-1 ;0-2;l .2,2 I-1;I-1;II,I,5

Outer margins of exopods ornamented with minute 
denticles. Outer margins of endopods ornamented 
with rows of long pinnules, patches of minute spinu­
les presented on surface of protopodal and exopo- 
dal segments of legs 1 to 4.

Fifth legs (Fig. 7C) 2-segmented, joined by small 
intercoxal plate. First segment representing fused 
coxa and basis, armed with a long outer basal seta. 
Exopod with 2 outer margin spines and 3 setae on 
and around distal margin.

Sixth legs fused to somite (Fig. 7A,B), covering 
genital apertures; armed with a lateral seta and 2 
small spines.

Male: unknown.



Fig. 1 .Cyclopicina longifurcata new female specimen. A. Genital double somite of female, ventral 
with copulatory pore arrowed. B Same, lateral. C. Leg 5, ventral. D. Anal somite and caudal 
rami, dorsal.

25



Fig. 8. Scanning electron micrographs of new female specimen of Cyclopicina longifurcata A. Ventral view of cephalo­
thoracic shield showing margin arrays of pores. B. Same, showing detail of pores and sensilla, C. Same, showing detail 
of alternating large and small pores. Scale bars: 250 pm (A) and IO pm (B,C).
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DISCUSSION
The separation between the type locality, the shal­
low waters of the northern North Sea, and the new 
locality, in deep water off the Azores is remark­
able. It is not known where the haddock, in the 
stomach of which the holotype was found, had been 
feeding but the excellent condition of the holotype 
led Scott (1901) to infer that it had only recently 
been ingested. It seems unlikely that the haddock 
had been feeding in deep water. So this copepod 
has both a wide depth range (about 300 m to shelf 
depths) and a wide latitudinal range (from 35° N 
to 59° N). There are, however, no significant diffe­
rences between the two specimens.

C. longifurcata exhibits many of the most plesio- 
morphic character states found in the order Cyclo­
poida. It possesses 26 antennulary segments in the 
female. This is only one less than the maximum 
number known for any copepod, the 27 segments 
of certain female Misophrioida (Boxshall 1983; 
Boxshall & Iliffe 1987; Huys 1988b) and Calanoi­
da (Fosshagen & Iliffe 1985). The exopod of the 
antenna is represented by a minute lobe bearing 3 
setae. A maximum of 2 setae is known for other 
cyclopoids, as in Oithona (Nishida 1985) and Cyclo­
pina (Sars 1913, 1918) for example. It is aiso the 
only cyclopoid with a seta on the antennary coxa, 
as found in some calanoids. There are 2 setae on 
the basis of the mandible in C. longifurcata and in 
Cyclopetta difficilis Sars compared to 1 or none in 
other cyclopoids. However, in C. difficilis the dis- 
talmost seta is derived from the proximal endopod 
segment which is incorporated into the basis (Sars 
1913). A similar situation is found in many Oithoni­
dae which have 3 setae on the basis. The epipodite 
on the maxillule is represented by 3 setae on the 
outer surface of the coxa. This number was aiso 
recorded for Cyclopinodes elegans (T. Scott) but 
only 2 setae are found in other Cyclopinidae (for 
example, in Procyclopina polyarthra Herbst and 
Cyclopina laurentica Nicholls) and in the families 
Oithonidae, Archinotodelphyidae, and Notodel­
phyidae. Four setae are present on the maxillulary 
exopod but this number is widespread amongst the 
less transformed cyclopoids. The enditic setation 
of the maxilliped [syncoxa and basis formula 0, 1, 
3, 2, and 2] is the most plesiomorphic found in the 
Cyclopoida but is quite common in the Cyclopini­
dae and Archinotodelphyidae.

The setation formula of the first to fourth swim­
ming legs comprises the maximum number of ele­
ments known for the Cyclopoida but is widely found 
in other genera, except for the presence of 2 inner 
setae on the second endopod segment of leg 1 which

is shared only with Cyclopinodes elegans and Pseu­
docyclopina belgicae (Giesbrechti The fifth leg in 
the female bears 5 elements on the single free exo- 
podal segment. This is the largest number known 
in the family Cyclopinidae, most of which have 4 
or fewer elements. Within the Cyclopoida only 
Archinotodelphys polynesiensis Monniot has 6 ele­
ments on the free segment (Monniot 1988). The 
presence of a discrete intercoxal plate joining the 
protopods of the fifth legs is aiso a plesiomorphic 
state restricted to certain cyclopinid genera.

C. longifurcata is placed in the family Cyclopini­
dae. This family comprises 30 genera ali of which 
possess a fully fused genital double somite in the 
female. This is an apomorphic character within the 
Cyclopoida since separate genital and first abdomi­
nal somites are retained in some members of the 
Notodelphyidae. The relationships of the seven fa­
milies comprising the order Cyclopoida were exami­
ned by Ho (1986) and again by Ho & Thatcher 
(1989). However, neither Ho nor Ho & Thatcher 
gave a diagnostic apomorphy for the family Cyclopi­
nidae. We were aiso unable to find a diagnostic 
apomorphy and it is possible that the Cyclopinidae 
is a paraphyletic taxon. The absence of a coxal 
endite on the maxillule, which is present in mem­
bers of the families Archinotodelphyidae, Noto­
delphyidae, and Oithonidae as a small lobe bearing 
a strong apical seta, is shared with the Cyclopidae 
and its loss may represent a synapomorphy of the 
common ancestor of these two families.

The linear array of pores along the margin of the 
cephalic shield appears to be sensory in function. 
It is interesting to note the presence of similar ar­
rays of sensory structures in the same position in 
members of other cyclopoid families, such as the 
Notodelphyidae and Oithonidae. In the atypical 
male form of the notodelphyid Pachypygus gibber 
Hipeau-Jacquotte (1986) found an array of pre­
sumed chemosensory organs in this position. She 
suggested a possible role in mate recognition or in 
host location. In the males of some members of the 
planktonic family Oithonidae a cephalosome-flap 
organ is present along the margins of the dorsal 
shield. Nishida (1986) studied the ultrastructure of 
this organ in species of Oithona and concluded that 
it probably had a chemosensory function. Compari­
son of the results obtained by Hipeau-Jacquotte 
and by Nishida reveals many similarities in the ultra­
structure of these chemosensors in Pachypygus and 
Oithona. The array of similar organs in Cyclopicina, 
albeit in the female, could be interpreted as a primi­
tive version of this cephalosome-flap organ.
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KEY TO GENERA OF THE SUBFAMILY 
CYCLOLININAE
The most recent key to genera of the large sub­
family Cyclopininae is that of Wells (1967) which 
deals with 21 genera. The genus Allocyclopina Kie­
fer, 1954 was not included and the establishment 
of several new taxa since then has raised the num­
ber of valid genera to 27 (Mohammed & Neuhof 
1985). These newly described genera are Heterocy­
clopina Plesa, 1968; Cryptocyclopina Monchenko, 
1979; Cyclopuella Por, 1979; Cycloporella Mon­
chenko, 1981 and Arctocyclopina Mohammed &

Neuhof, 1985. Most recently Monchenko (1989) 
proposed a replacement name Cyclopinotus for his 
Cycloporella which was preoccupied, twice, by 
bryozoan genera. With the establishment of three 
new genera below, the number in the Cyclopininae 
now stands at 30. Abbreviations used in the follow­
ing key to genera are: Al = antennule, A2 = anten­
na, Md = mandible, Mxl = maxillule, Mxp = 
maxilliped, P1-P6 = legs 1 to 6, exp (1-3) = exo­
pod (segments 1 to 3), enp (1-3) = endopod (seg­
ments 1 to 3). Body length is measured from tip 
of rostrum to posterior margin of anal somite. This 
key is applicable to both sexes.

1. Enp. PI 2-segmented .................................................................................................................................... 2
Enp. PI 3-segmented .................................................................................................................................... 8

2. Enp. P2-P4 2-segmented .............................................................................................................................. 3
Enp. P2-P3 2-segmented, P4 3-segmented ....................................................  Microcyclopina Plesa, 1961
Enp. P2-P4 3-segmented .............................................................................................................................. 7

3. Exp. PI 2-segmented ..................................................................................................................................... 4
Exp. PI 3-segmented ..................................................................................................................................... 5

4. Exp. P2-P4 2-segmented .................................................................. Arenocyclopina Krishnaswamy. 1957
Exp. P2-P3 3-segmented (exp. P4 2-segmented in female.
3-segmented in male) ........................................................................................  Neocyclopina Herbst, 1953

5. Exp2. P1-P4 with inner seta; enpl. P2-P4 with inner seta;
enp2. P1-P4 with 3, 4 or 5 setae ................................................................................................................ 6
Exp2. P1-P4 without inner seta; enpl. P2-P4 without inner seta;
enp2. P1-P4 with 2 setae ................................................................................................  Herbstina gen. nov.

6. Exp3. P1-P4 with 8,9,9,8 spines/setae; enp2. P1-P4 with 4,5,5,5
spines/setae; A1 female 8-segmented ..................................................................... Erythropolites gen.nov.
Exp3. P1-P4 with 7,9,7,7 spines/setae; enp2. P1-P4 with 4,3,4,4
spines/setae; A1 female 6-segmented .............................................................. Indocyclopina Wells, 1967

7. Enp2. P2-P4 with 1 inner seta; expl-2. PI without inner seta:
A2 with basis ....................................................................................................... Afrocyclopina Wells, 1967
Enp2. P2-P4 with 2 inner setae; expl-2. PI with inner seta;
A2 with alloibasis ........................................................................................................  Cyclopuella Por, 1979

8. P5 of both sexes comprising single segment bearing 4 setae/spines ..........  Paracyclopina Smirnov, 1935
P5 of several segments, or when 1-segmented bearing less than 4 setae/spines ..................................... 9

9. Enp2. PI with 2 inner setae .........................................................................................................................  IO
Enp2. PI with 1 inner seta ............................................................................................................................  12

10. A1 female 26-segmented; exp. A2 represented by 3 setae, coxa with inner seta; basis Md. with 2
setae .................................................................................................................... Cyclopicina Lindberg, 1953
A1 female at most 21-segmented; exp A2 at most represented by 1 seta, coxa asetose; basis Md. 
with 1 seta ......................................................................................................................................................  H

11. P5 2-segmented in female, 3-segmented in male; male exp. P2 with modified
sPines ................................. ................................................................................ Pseudocyclopina Lang, 1946
P5 3-segmented in female, 4-segmented in male; male exp. P2 not modified
................................................................................................................................ Cyclopinodes Wilson, 1932

12. Palp Md. uniramous, represented by a long segment bearing 2 setae ... Psammocyclopina Wells, 1967
Palp Md. biramous ........................................................................................................................................ 13
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13. Exp. Md. represented by single seta only .............................................................  Cyclopinella Sars, 1913
Exp. Md. 3-segmented .................................................................................... Cyclopinopsis Smirnov, 1935
Exp. Md. 1- (in Heterocyclopina) or 4-segmented .................................................................................. 14

14. Exp. P5 a single segment bearing 2 setae in both sexes;
A1 female 8-segmented ....................................................................... Cryptocyclopina Monchenko, 1979
Exp. P5 with at least 3 setae/spines; A1 female at least 9-segmented ....................................................  15

15. P5 3-segmented in female (comprising coxa, basis and exp.);
4-segmented in male (with 2-segmented exp.) .......................................................................................... 16
P5 at most 2-segmented in female; at most 3-segmented in male ........................................................... 17

16. P1-P4 with 8,9,9,7 spines/setae on exp3, 6,6,6,5 on enp3;
A1 female 18-20-segmented ........................................................................ Cyclopinoides Lindberg, 1953
P1-P4 with 6,7,7,7 spines/setae on exp3, 4,4,4,4 on enp3;
A1 female 10-segmented .............................................................................  Metacyclopina Lindberg, 1953

17. A2 with strong plumose setae; basis Md. with 2 setae; female P5 1-segmented,
bearing 3 setae .............................................................................................................  Cyclopetta Sars, 1913
A2 not modified; female P5 2-segmented .................................................................................................. 18

18. Enp2. P4 with 1 inner seta ...........................................................................................................................  19
Enp2. P4 with 2 inner setae ......................................................................................................................... 20

19. A1 female 18-segmented; P5 male 3-segmented; exp. P5 female with 3 setae/
spines .................................................................................................................  Heterocyclopina Plesa, 1968
A1 female 10-segmented; P5 male 2-segmented; exp. P5 female with 4 setae/
spines .................................................................................................................... Allocyclopina Kiefer, 1954

20. Enp. Mxp 2-segmented ................................................................................................................................. 21
Enp. Mxp at least 3-segmented ...................................................................................................................  22

21. Exp3. P3 with 8 spines/setae; exp. A2 represented by 2 setae;
A1 female 16-segmented ..................................................... Arctocyclopina Mohammed & Neuhof, 1985
Exp3. P3 with 9 spines/setae; exp A2 absent:
A1 female 9-segmented .................................................................................... Paracyclopetta Wells, 1967

22. Enp3. PI with 4 spines/setae ........................................................................... Hemicyclopina Herbst, 1953
Enp3. PI with 5 spines/setae ........................................................................................................................ 23
Enp3. PI with 6 spines/setae ........................................................................................................................ 25

23. Exp. A2 absent; epipodite Mxl represented by 2 setae; exp. P5 with 2 spines & 1 seta in
female ................................................................................................................... Procyclopina Herbst, 1955
Exp. A2 represented by 1 or 2 setae; epipodite Mxl represented by 1 seta or absent; exp. P5 with 
3 spines and 1 seta in female .......................................................................................................................... 24

24. Enp. Mxp 4-segmented; expl. PI without inner seta; female P5 with basis bearing outer
seta .................................................................................................................................... Glareolina gen.nov.
Enp. Mxp 5-segmented; expl. PI with inner seta;
female P5 with undivided protopod bearing outer seta and inner 
spine ................................................. ............................................ Parapseudocyclopinodes Lindberg, 1961

25. Exp. A2 represented by 2 setae; A1 female at least 16-segmented ........................................................  26
Exp. A2 represented by 1 seta or absent;
A1 female IO-to 13-segmented ............................................................................... Cyclopina Claus, 1862

26. Enp. Mxp 4-segmented; A1 female 19-segmented;
exp. P5 female with 3 spines ............................................................................... Cyclopidina Steuer, 1940
Enp. Mxp 3-segmented; A1 female 16-segmented; exp. P5 female with 2 spines flanking a median 
seta ..............................................................................................................  Cyclopinotus Monchenko, 1989
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Remarks
Working from the literature it is apparent that the 
genus Microcyclopina is a heterogeneous assem­
blage of highly reduced species. The discovery of 
M. semireducta and M. exigua (Herbst 1964, 1974) 
has broadened the generic diagnosis considerably 
since the description of the type species M. arenico­
la. Herbst (1964) relegated Microcyclopina to a 
subgenus of Cyclopina because of the similarities 
in setation of the antennary basis, in segmentation 
and armature of the mouthparts (especially the 
maxilliped) and in the fifth leg. He used only these 
characters because they have been traditionally 
employed in distinguishing cyclopinid genera. How­
ever, many additional characters can be used to 
define the genera, as pointed out by Lindberg 
(1953) in his excellent revision of the subfamily.

There are substantial differences between Micro­
cyclopina and Cyclopina in the segmentation of the 
antennules and swimming legs. These fully justify 
separate generic status and Microcyclopina is re­
instated as valid genus. Furthermore, the noticeable 
discrepancies in swimming leg segmentation and 
armature between M. arenicola and M. semireducta 
are sufficient to warrant establishing a new genus, 
Erythropolites gen.nov., to accommodate the latter. 
The third species, M. exigua, is significantly more 
reduced than its supposed congeners and cannot 
be included in either of these genera. Herbst (1974) 
already suggested that reductions within the genus 
Microcyclopina might be polyphyletic and that M. 
exigua might, therefore, belong to a separate ge­
nus. We herein make M. exigua the type of Herb­
stina gen.nov. based on differences in the anten- 
nule, maxilliped, swimming legs 1 to 4 and fifth and 
sixth legs.

The diagnoses of these new or amended genera 
are as follows:

Erythropolites gen.nov.
Diagnosis. Cyclopininae. First pedigerous somite 
incorporated into céphalothorax. Antennule 8- 
segmented in female, 13-segmented in male. Exo­
pod of antenna absent. Mandible with 2-segmented 
endopod and 4-segmented endopod. Endopod of 
maxilliped 3-segmented. Legs 1 to 4 with 2-seg­
mented endopod. Legs 1 to 4 exopod segment 3 
with 4,4,4,3 spines and 4,5,5,5 setae; exopod seg­
ment 1 with inner seta in leg 1, without inner seta 
in legs 2-4, segment 2 with inner seta; endopod 
segment 1 with inner seta, segment 2 with 4,5,5,5 
setae. Exopod of leg 5 with 4 setae in male. Leg 6 
with 2 elements in male.

Type and only species: Erythropolites semireduc- 
tum (Herbst, 1964) comb. nov.

Etymology: The generic name is derived from the 
Greek erythros, meaning red, and polites, meaning 
a citizen, and refers to the type locality, the Red 
Sea. Gender - masculine.

Herbstina gen.nov.
Diagnosis. Cyclopininae. First pedigerous somite 
incorporated into céphalothorax. Antennule 9- 
segmented in female, 13-segmented in male. Exo­
pod of antenna absent. Mandible with 2-segmented 
endopod and 4-segmented exopod. Endopod of 
maxilliped 2-segmented. Legs 1 to 4 with 2-seg­
mented endopod. Legs 1 to 4 exopod segment 3 
with 3,3,3,3 spines and 5,5,5,5 setae; exopod seg­
ments 1 and 2 without inner seta; endopod segment
1 without inner seta, segment 2 with 2 setae. Exo­
pod of leg 5 with 6 setae in male. Leg 6 with 3 
elements in male.

Type and only species: Herbstina exigua (Herbst, 
1974) comb.nov.

Etymology: The genus is named after Dr Hans 
Volkmar Herbst in recognition of his work on cyclo­
pinid copepods. Gender - feminine.

Microcyclopina Plesa, 1961
Diagnosis (emended). Cyclopininae. First pedige­
rous somite incorporated into céphalothorax. An­
tennule 8-segmented in female, 14 to 15-segmented 
in male. Exopod of antenna absent. Mandible with 
2-segmented endopod and 1-segmented exopod. 
Endopod of maxilliped unconfirmed. Legs 1 to 3 
with 2-segmented endopod, 3-segmented in leg 4. 
Legs 1 to 4 exopod segment 3 with 4,4,4,3 spines 
and 4,5,5,5 setae; exopod segment 1 without inner 
seta in leg 1, with inner seta in legs 2 to 4, segment
2 with inner seta in legs 1 to 4; endopod segment
1 without inner seta in leg 1, with inner seta in legs
2 to 4, distal endopod segment with 2,5,5,5 setae 
in legs 1 to 4. Exopod of leg 5 with 4 setae in 
male. Leg 6 with 2 elements in male.

Type and only species: Microcyclopina arenicola 
Plesa, 1961.

Hemicyclopina Herbst is another ill-defined genus. 
It was established by Herbst (1953) to accommo­
date the type Paracyclopina setifera Herbst, 1952 
and a new species H. kliei. The numerous differen­
ces in segmentation and armature of most of the 
appendages (see diagnoses) have prompted us to 
remove the latter species from Hemicyclopina and 
treat it as the type species of a new genus, Glareoli­
na gen.nov. Diagnoses of both genera follow:

30



Glareolina gen.nov.
Diagnosis. Cyclopininae. First pedigerous somite 
incorporated into céphalothorax. Antennule 20- 
segmented in female. Exopod of antenna represen­
ted by 2 seta. Mandible with seta on basis. Endo­
pod of maxillule with 6 setae. Endopod of maxilli­
ped 4-segmented. Leg 1 without inner seta on exo­
pod segment 1, with 5 setae on endopod segment 
3. Leg 4 with 1 and 2 inner spines on endopod seg­
ments 1 and 2 respectively.

Type and only species: Glareolina kliei (Herbst, 
1953) comb.nov.

Etymology: The generic name is derived from the 
Latin glarea, meaning gravel, and refers to the habi­
tat where the species is likely to be found. Gender 
- feminine.

Hemicyclopina Herbst, 1953 
Diagnosis. Cyclopininae. State of first pedigerous 
somite unconfirmed. Antennule 17-segmented in 
female. Exopod of antenna absent. Mandible with­
out seta on basis. Endopod of maxillule with 4 se­
tae. Endopod of maxilliped 5-segmented. Leg 1 
with inner seta on exopod segment 1, with 4 setae 
on endopod segment 3. Leg 4 with 1 and 2 inner 
spines on endopod segments 1 and 2 respectively.

Type and only species: Hemicyclopina setifera 
(Herbst, 1952).
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