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Two New Copepods of the Genus Acartia (Copepoda, Calanoida, Acartiidae) from the Coastal Sea of the
South-Western Crimea (Black Sea). Pavlova E. V., Shmeleva A. A. — Acartia mollicula Pavlova et Shmeleva,
sp. n. and A. eremeevi Pavlova et Shmeleva, sp. n. are described and figured. The copepods were found
in zooplankton samples collected by the Juday net from 0—10 m depth in the coastal sea water of Martyn
Bay, Sevastopol. Though the new species, A. mollicula and A. eremeevi, are similar to A. clausi (“small”
form), A. margalefi Alcaraz and another Acartia from Black Sea they have smaller body size, different
structure and armature of the fifth legs, and correlation between length/width of prosome and urosome,;
besides, A. mollicula have the rostrum.
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JIBa HoBbIx BuIa poaa Acartia (Copepoda, Calanoida, Acartiidae) n3 npuOpeKHbIX BOJ HOr0-3aMaaHOM YACTH
Kpsiva (UepHoe mope). ITasiosa E. B., IlImenesa A. A. — IlpuBeneHO WITIOCTPUPOBAHHOE OMUCAHUE
NIBYX HOBBIX BUAOB poaa Acartia: Acartia mollicula Pavlova et Shmeleva, sp. n. u Acartia eremeevi Pavlova
et Shmeleva, sp. n., 0OHapy>KEHHBIX B 300IJIAHKTOHHBIX Mpobax, COOpaHHbBIX ceThio JIxkenu u3 ciost 0—10 m
B MpUOpexXHbIX Bomax okoisio r. Cesactomnons (MaptbeiHoBa Oyxta). O6a HOBbIX BUna, A. mollicula n
A. eremeevi, 61u3ku K A. clausi («manas» dopma), A. margalefi Alcaraz M APYyruM 4epHOMOPCKUM
Acartia, HO OTIMYAIOTCS OT HUX MEHBIIUMU pa3MepaMu, Pa3IndHbIM COOTHOILIEHHUEM JIJTUMHBI TIPOCOMBI
U1 YPOCOMBI K UX LIMPUHE, CTPYKTYPOIl U BOOPY:KEHUEM ISITHIX HOT; Y A. mollicula imeeTcst poCTpyM.

Knwouesbie cimoBa: Copepoda, Calanoida, Acartia, YepHoe mMope.

Introduction

After original description of Acartia (Dana, 1846), Steuer (1923) included 32 species into his monograph
of this genus. Of them only 11 species were known from the Mediterranean and the Black Seas (Rose, 1933).
Later, six species from the Atlantic Ocean were added to the list (Bradford, 1976) and generus Acartia was
revised (Bradford-Grieve, 1999). F. Vives and A. A. Shmeleva (2007 ) reported about 17 species of Acartia from
the Mediterranean Sea. A number of recent publications mentioned copepods formerly unknown in the Black
Sea (Unal et al., 2002; Shmeleva, Selifonova, 2005; Selifonova, Shmeleva, 2007; Shmeleva et al., 2008; Shmeleva
et al., 2009). Our paper focuses on a detailed description of two new copepods of the genus Acartia found in
the plankton samples regularly collected during 2008 in Martyn Bay of Sevastopol (Black Sea). Acartia are small
copepods with the oval or elongated body 0.5 to 1.70 mm long. Though small in size, copepods of this genus
are an important food item for plankton-eating fishes. Acartia are common in coastal sea water of the tropical
Indian and Atlantic Oceans and in the Black Sea.

Material and methods

Samples of plankton were collected in Martyn Bay of Sevastopol from a specialized inshore motor-boat
at stations located about 100 m off the shore (¢ = 44°37'06", A = 33°30'50"). The Small Martyn Bay is in close
vicinity to the entrance to Sevastopol Bay separated from the open sea by a pier. Samples were taken monthly
year round beginning from January 2008, from the depth 10 m and up to the surface, with a plankton net (36 cm
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in diameter, 156 pm mesh size). The plankton samples were preserved with borax buffered formaldehyde, final
concentration of 4%, for further examination at the laboratory of the Institute of Biology of the Southern Seas,
Sevastopol (IBSS). Total length of specimens was measured from the frontal edge of head to the end of caudal
rami. Prosome of female copepods was measured from the anterior edge of head to the base of genital somite.

Abbreviations of morphological structures follow that in Vyshkvartzeva (2000; 2005). All the measurements
are given in millimeters.

Acartia mollicula Pavlova et Shmeleva, sp. n. (fig. 1-3)

Material examined. Holotype o: Black Sea, Martyn Bay (Pavlova, IBSS, No 262). Paratypes: 20 ¢
+ V copepodite g (IBSS, No 263).

Female (fig. 1, 1—§). Total length 0.575—0.70 (holotype 0.63). Body elongate, dark,
with nauplius eye. Prosome widest in middle somite, with head and 4 thoracic somites
(fig. 1, 7). Rostrum small, without rostral filaments (fig. 1, 5). Posterolateral corners of
somite pointed and symmetrical. Prosome and pedigerous somites unequal. Prosome to
urosome ratio 76.0 : 24.0; urosome 3-segmented, symmetrical, without any tooth and spines
on the distal margin (fig. 1, 2). Genital somite nearly as long as wide, symmetrical in
dorsal view and ventral surface, without processes, with lateral swellings at both sides, sym-
metrical and equal caudal rami 2.5 times as long as wide (fig. 1, 2, 4).

Antennula 19-segmented, almost reaching posterior margin of genital somite when
pressed against the body. Segment with one spine (fig. 1, 6).

Fig. 1. Acartia mollicula, ¢: 1 — dorsal view of whole specimen; 2 — urosome in dorsal view; 3 — lateral view
of whole specimen; 4 — urosome, lateral view; 5 — rostrum, dorsal view; 6 — antennula; 7 — antenna; § —
mandible.

Puc. 1. Acartia mollicula, o: 1 — oOwwmii BUI, qopcaibHO; 2 — ypocoma, I0pcajibHO; 3 — 0OluMii Bui,
JlaTepajibHO; 4 — ypocoma, JlaTepaJibHO; 5 — POCTPYM IOpCajibHO; 6 — aHTeHHyJa; /7 — aHTeHHa; & —
MaHAauOya.
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Fig. 2. Acartia mollicula sp. n., ¢: 1 — maxillulla; 2 — maxilla; 3 — maxilliped; 4 — first swimming leg; 5 —
second swimming leg; 6 — third swimming leg; 7 — fourth swimming leg; & — fifth leg.

Puc. 2. Acartia mollicula sp. n., ¢: I — Makcwulyna; 2 — MakCcwiia, 3 — Makcuuunena; 4 — rnepnast
IIaBaTeIbHasE HOTa;, 5 — BTOpas IUIaBaTeJbHas HOTa; 6 — TpPeThs IIaBaTeJdbHas HOra; /7 — 4YeTBepTas
MJiaBaresibHasi Hora; § — TsiTasl IiaBaTejibHast Hora.

Antenna and mouthparts like in other Acartia (cf. A. clausi: Gisbrecht, 1892).
Antenna (fig. 1, 7) with distinctly separated coxa and basis bearing one seta; basis and
first endopodal segment fused, forming elongated allobasis bearing six proximal setae and
one distal seta along inner margin. Second endopodal segment elongated, with seven setae;
third endopodal segment short, with seven setae. Exopod short, 4-segmented; setation
formula of 1, 2, 2, 3. Labrum large, endopodite absent.

Mandible: coxa with well developed gnathobase; basis bearing one seta covered with
spinules; endopod 2-segmented, with two and nine setae on the first and the second seg-
ments, respectively; exopod 5-segmented, with setation formula of 1, 1, 1, 1, 2 (fig. 1, &).

Maxillula: praecoxa and coxa incompletely fused; precoxal segment with nine ele-
ments; coxa with endite bearing three setae and with nine setae on the epipodite; basis
with one inner seta and one outer seta; endopod absent; exopod bearing seven setae fur-
nished with hairs along inner margin (fig. 2, 1).

Maxilla. Praecoxa and coxa with 2 endites and 14 setae, with formula: 5, 2, 3, 2,
2 (fig. 2, 2).

Maxilliped comprising robust syncoxa and basis of 2-segments endopod; syncoxa with
setation formula of 0, 2, 2, 1; basis bearing one short seta; the first and second endopo-
dale segments having three and two short setae (fig. 2, 3).

Swimming legs of the first to fourth pairs (fig. 2, 4—7) biramous, with 3-segmented
exopod and 2-segmented endopod. First leg without basal inner seta; second and third exopo-
dal segment covered with setae on anterior distal area (tabl. 1). Fifth legs 3-segmented
(including one distal segment of basipod ) and symmetrical, without large spine. Proximal
and distal segments without setae on posterior surface. Distal segment slightly longer than
antecedent. Single lateral seta very long, 10 times longer than spine (fig. 2, §).
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Fig. 3. Acartia mollicula sp. n., 3. I — dorsal view of whole specimen; 2 — lateral view of whole specimen;
3 — urosome, dorsal view; 4 — urosome, lateral view; 5 — right antennula; 6 — fifth leg.

Puc. 3. Acartia mollicula sp. n., 3: 1 — obuMii BUI, TOpcaabHO; 2 — OOILIWI BUI, JIaTepaJbHO; 3 — ypocoMa,
JopcalibHO; 4 — ypocoMma, JlaTepalbHO; 5 — aHTeHHYJa rpasasi; 6 — Tsitasi Hora.

M ale. Copepodite stage V (fig. 3, 1—06). Total length is 0.6 mm. Cephalosome very
similar to that of females (fig. 3, /, 2). Rostrum very small. Urosome symmetrical, with-
out processes. Second and third urosomal somites equally long. Fourth urosomal somite
longer than third. Caudal rami symmetrical, about three times as long as wide, with straight
inner margins (fig. 3, 3). Caudal setae as in females. Right antennula not geniculate (fig. 3,
5). Urosome, view dorsal and lateral, as on fig. 3, 3, 4). Except for fifth legs other
appendages as in females. Fifth legs are 3-segmented, left leg shorter. Distal segment of
fifth leg with single small spine (fig. 3, 6).

Etymology. A. mollicula sp. n. is the smallest member of the genus Acartia.

Table 1. Formulas of the armature of swimming legs in Acartia mollicula females
Taoauma 1. @opmyisl BOOpYKeHHs MIABATEIbHBIX HOT caMoK Acartia mollicula

Coxa Basis Exopodal segments Endopodal segments
P, 0—-0 0—0 1-0; 1-1; 1, 1; 1, 4 0—1;1,2,3
P, 0—-0 0—0 0—1;0-1; 1,0, 1, 5 0—2;1,2,4
P, 0—0 0—0 0—1; 0—1; 0, 1, 5 0—2;1,2,4
P, 0—0 1-0 0—1; 0—-1,0, 1, 5 0-3;1,2,3

* This formula is also valid for A. eremeevi.
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Notes. Female A. mollicula sp. n. somewhat resembles A. clausi (the “small” form,
by D. A. Potemkina, 1940) and A. morgalefi Alcaraz 1976 (Alcaraz, 1976) in the appear-
ance and dark color, differing by the presence of posterodorsal spines on the second uro-
somal segment. Their size and leg structure are also different (tabl. 2).

Acartia eremeevi Pavlova et Shmeleva, sp. n. (fig. 4—6)

Material examined. Holotype o: Black Sea, Martyn Bay, (Shmeleva, IBSS, No 264). Paratypes:
in the same place as the holotype, o (No 265); 22 ¢, 1 o (Shmeleva, No 266, IBSS).

Female (fig. 4, 1—10). Total length 0.73—0.76 mm. Body elongated, slightly
coloured, with nauplius eye. Head rounded, rostrum small, without rostral filaments.
Urosome about 4 times as long as prosome; posterior end rounded and symmetrical, with-
out any spines. Dorsolateral side of fifth pedigerous segment without row of spicules (fig. 4,
1, 2). Urosome 3-segmented, symmetrical, without spines and setae on distal end. Ratio
of urosome segments and caudal rami 45.5 : 21.8 : 18.2 : 14.5 : 100 (fig. 4, 3). Genital
somite laterally inflated (fig. 4, 4). Caudal rami symmetrical, 1.4 times as long as wide,
lateral end without hair.

Antennula (fig. 4, 5) 19-segmented, extended posteriorly to genital segment.

Antenna (fig. 4, 6): coxa with single seta, basis fused with endopod segment bear-
ing 8 setae along inner mid-margin, one terminal seta; second and third segments
incompletely fused, with 7 setae each; exopod 4-segmented, with setae formula 1, 1, 3,
3. Antenna and all mouthparts usual for genus (Giesbrecht, 1892).

Gnatal lobe of mandible (fig. 4, 7) with 6 primary and 2 accessory teeth. Basis with
1 medial seta, endopod with two incompletely fused segments, first segment with 2 and
second with 9 setae; partly fused 3-segmented exopod with basis, setae formula 1, 1, 4.

Praecoxal segment of maxillula (fig. 4, &) bearing 8 spine-like setae and 1 weak seta,
coxal endite with 3 setae, coxal epipodite with 9 distinct setae. Endopod and exopod incom-
pletely fused, with 5 and 2 setae each.

Maxilla (fig. 4, 9). Praeccoxa and coxa with 2 endites and 14 setae, with formula: 5,
2,3,2,2.

Maxilliped (fig. 4, 10). Praecoxa and coxa fused, with 5 setae; basis bearing spine-
like seta; endopod 4-segmented, first 3 segments incompletely fused, with 1 seta on each,
terminal segment with 2 setae.

Table 2. The dimensions and morphological variations of female Acartia mollicula sp. n., A. eremeevi sp. n.,
A. margalefi and A. clausi
Tadoauma 2. Pasmepbl m Mopdosaormyeckue pasmmunsi caMok Acartia mollicula sp. n., A. eremeevi sp. n.,
A. margalefi and A. clausi

. A. mollicula A. eremeevi A. clausi ™ A. margalefi ~

Characteristics 0 =120 n=12 n =26 N 526f
Body length, average size, mm 0.63 0.74 0.9
Body length, extreme size 0.575—0.70 0.67—1.0 0.8—1.5 0.764—0.850
Prosome/urosome 3.16 4.0 2.9 2.6—3.1
Prosome: length/width ratio 2.7 2.8—3.0 3.1 2.7-2.9
Gn. segm. length/width ratio 1.24 1.0 1.3—-1.4 1.1-1.3
Furcal rami: length/width ratio 2.5 1.3 1.5-2.0 2.0—2.3
Spines on the metasome posterolateral edges absent absent present present
Ps lateral setae cf. term. spine. 10 times longer 1 3 times longer 2 times longer
Rostrum small absent absent absent

* Cites from Table 1 the dimensions for Acartia margalefi (Sevastopol) adopted from Belmount,
Mazzocchi, 1997.
** From the figes A. Steuer (1923).
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Fig. 4. Acartia eremeevi sp. n., o: 1 — dorsal view of whole specimen; 2 — lateral view whole specimen; 3 —
urosome, dorsal view; 4 — urosome lateral view; 5 — antennula; 6 — antenne; 7 — mandible; & — maxilulle;
9 — maxilla; /0 — maxilliped.

Puc. 4. Acartia eremeevi sp. n. @: 1 — obuMit BUaI, A10pcajibHO; 2 — OOIIMI BUI, JaTepaibHO; 3 — ypocoMma,
JOP3aJIbHO; 4 — ypocoMma JlaTepaJibHO; 5 — aHTeHHYJIa, 6 — aHTeHHa; 7 — MaHauOyna; & — Makcuutyna; 9 —
Makcuia; /0 — MakcuJuiMIesaa.

Swimming legs (fig. 5, I—4) delicate, with 3-segmented exopod and 2-segmented
endopod, coxa unarmoured, basis also without setae except for leg 4, outer distal cor-
ners of exopod segments, legs 2—4 pronounced and pointed. Fifth leg (fig. 5, 5) sym-
metrical, second segment 1.5 times as long as wide with a short plumose seta at outer
side. Legs elongated, basal segment fused medially. The terminal spine narrow, bare, short-
er than 2nd segment, without dental inner and outer ends. Marginal seta longer than ter-
minal spine.

Male (fig. 6, I—5). Length 0.70—0.75 (mean 0.73). Body clongated. Metasome as
pointed as in females, without lateral and dorsal spines (fig. 6, 1, 2). Prosome/urosome
ratio = 3 : 1 : 1. Posterior corners of 5 pediger naked, urosome segments usually unar-
moured (fig. 6, 3). Urosome segments to caudal rami proportion —
11:29:23:8:12:17 = 100. Right antennula 19-segmented (fig. 6, 4). Other mouth-
parts and swimming legs 1—4 as in female copepods. Prosome to urosome ratio 74.2 : 25.8;
urosome S-segmented, first three segments without lateral and dorsal spines and filaments.
4th segment of urosome smaller in size. Caudal rami about twice as long as wide,
armoured with five setae each. Right basis of fifth leg armoured with outer seta and dis-
tolateral corner, and 3-segmented exopod. First exopodal segment elongated, with one
seta at distal part; second with two little spines on proximal and distal edges of inner lobe
and with one outer spine. Third segment very long and curved, with one internal and two
external spines, without a large terminal spine. The left basis armoured with outer seta
and one conic spine at inner border, and 2-segmented exopod; distal exopod with small
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Fig. 5. Acartia eremeevi sp. n., ¢: 1 — first swimming leg; 2 — second swimming leg; 3 — third swimming leg;
4 — fourth swimming leg; 5 — fifth legs.

Puc. 5. Acartia eremeevi sp. n., Q: 1 — nepBasi 1J1aBaTesIbHasl HOra; 2 — BTOpasl MJiaBaTesbHasl Hora; 3 — TPeTbsl
MJiaBaresibHasi Hora; 4 — uyeTBepTas IulaBaTe/ibHasl Hora; 5 — MsTas TulaBaTejbHasi Hora.

spine and little setule along distal inner border, and finger-shaped appendage covered with
small spines. Inner margin with small basal setulae. Third segment of fifth leg with two
integumental pores, armoured with outer terminal spines, and claw curved inwards
(fig. 6, 5).

Fig. 6. Acartia eremeevi sp. n., g: 1 — dorsal view of whole specimen; 2 — lateral view whole specimen; 3 —
urosome, dorsal view; 4 — right antennula; 5 — fifth leg.

Puc. 6. Acartia eremeevi sp. n., 3: 1 — 00K BU, TOopcalibHO; 2 — OOLLIMII BUJ, JaTepalibHO; 3 — ypocoma,
NOp3aJIbHO; 4 — TIpaBasi aHTEHHYJIa; 5 — TIsITast HOTa.



106 E. V. Pavlova, A. A. Shmeleva

Etymology. The species is named after academician V. N. Eremeev, Director of
the Institute of Biology of the Southern Seas, National Academy of Sciences of Ukraine,
who has significantly contributed to investigation of zooplankton of the Black Sea.

Remarks. The new species were compared with other similar copepods known from
the Black Sea. The new copepods differ by the structure of the fifth legs in female spec-
imens. Female A. mollicula sp. n. do has no setae on the posterior surface, whereas A. ere-
meevi has setae on the proximal segment of the fifth leg (tabl. 2).

Distribution. The two new species, A. mollicula and A. eremeevi, occur in the Black
Sea (Shmeleva et. al., 2008; Shmeleva et al., 2009), the Marmara (Unal et. al., 2000),
Red, and Levantine Sea, in coastal sea water of different salinity and temperature. They
have been recorded under the names Acartia sp., Acartia sp. 1, and Acartia sp. 2, corre-
spondingly.
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