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PAREUCALANUS SMITHAE SP. NOV. (COPEPODA: EUCALANIDAE),
A NEW COPEPOD SPECIES FROM THE ARABIAN SEA

A new copepod species, Pareucalanus smithae sp. nov., is described from the Arabian Sea based upon features of
morphological structure and integumental perforation pattern. Information on horizontal and vertical distribution of

P. smithae in the Arabian Sea is given.
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Calanoid copepods of the family Eucalani-
dae are widely distributed in the World Ocean. To
the present, in the NW Indian Ocean 11 eucalanid
species have been recorded, including 2 species of
the genus Pareucalanus — P. attenuatus and P.
sewelli [1, 4, 5, 7, 8]. In zooplankton samples col-
lected by US scientists in 1994 - 1995 in the US
Joint Global Ocean Flux Study (JGOFS) from the
RV Thomas G. Thompson and in the Global Ocean
Ecosystem Dynamics (GLOBEC) program from
the RV Malcolm Baldrige in the oceanic area east
of 55°E and north of 10°N in the Arabian Sea, par-
allel with P. attenuatus and P. sewelli, specimens of
the genus Pareucalanus different from these two
species were found. On the basis of thorough com-
parative analysis, a new species, Pareucalanus
smithae sp. nov., was revealed.

Depth-stratified samples were collected
using a Im*> MOCNESS fitted with 153um mesh
nets and equipped with a General Oceanics 2030R
flowmeter. To identify taxonomic status of all rep-
resentatives of the genus Pareucalanus in the ana-
lyzed material, we used the standard method of
copepod identification based on particulars of
morphologic construction, and an additional
method based on integumental pore pattern, pro-
posed for eucalanid identification by A. Fleminger
[3]. To investigate the pore patterns, 13 females
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and 10 males of P. attenuatus, 10 females and 4
males of P. sewelli and 13 females and 5 males of
the newly described species were stained accord-
ing to [3]. To describe horizontal and vertical dis-
tribution of new species, 176 samples, treated
quantitatively using a subsampling method [2] in a
Bogorov chamber, were analyzed. Drawings were
made with the aid of a Leica DM LS2 microscope
equipped with a camera lucida. The following ab-
breviations are used for the description: Ans — anal
somite; Al — antennule; A2 — antenna; Ce —
cephalosome; Enp — endopod; Exp — exopod; Fu —
caudal ramus; Gns — genital somite; Md — mandi-
ble; Mdp — mandibular palp; Md Gn — mandible
gnathobase; Mx1 — maxillule; Mx2 — maxilla;
Mxp — maxilliped; P1 - P5 — swimming legs 1 - 5;
Pd1 - Pd5 — pedigerous somites 1 - 5; Pr — pro-
some; R — rostrum; Ur — urosome.

Pareucalanus smithae Prusova, sp. nov.
(figs. 1, 2)

Holotype: female, Ne IZNANU
EUCALO001/1995; allotype: male, Ne IZNANU
EUCALO002/1995. Type locality 16°77' N., 55°47'
E. Holotype and allotype are deposited in LI
Schmalhausen Institute of Zoology of National
Academy of Sciences of Ukraine, Kiev.
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Fig. 1. Pareucalanus smithae sp. nov. Female: 1 — habitus, dorsal view; 2 — habitus, lateral view; 3 — Ur, right lateral
view; 4 — Mdp; 5 — Md Gn, 6 - integumental perforation pattern on dorsal surface of Pd3 - Pd5 and Ur.

Male: 7 — habitus, dorsal view; 8 — habitus, lateral view; 9 — Mdp; 10 — Md Gn; 11 — P5, 12 — integumental perfora-
tion pattern on dorsal surface of Pd3-Pd5 and Ur. On Ans, 4 pores were revealed in 4 specimens, 5 pores — in 1
specimen, localization of the fifth pore is indicated by open circle.

Puc. 1. Pareucalanus smithae sp. nov. Camka: 1 — raduryc, Buj cBepxy; 2 — raburyc, Buj cooky; 3 — Ur, Buja cOoky
(cmpara); 4 — Mdp; 5 — Md Gn, 6 - cxema pacIoIoKeHHsI [TOp Ha AopcanbHOM moBepxuocty Pd3-Pd5 u Ur.

Camerr: 7 — raburyc, Buj CBepxy; 8 — radbutyc, Bua cooky; 9 — Mdp; 10 — Md Gn; 11 — P5, 12 — cxema pacrnosioxe-
HUS 0P Ha JopcanbHoi moBepxHoct Pd3-PdS u Ur. 4 mopbl Ha Ans 0TMEUYEHBI y YeThIpeX 0co0eH u 5 — y OHOi
0c00H, MECTOIOIOKEHHE MSTOM MOPBI IIOKA3aHO OTKPBITHIM KPY>KKOM.

Female (fig. 1: 1 - 6; fig. 2: 1 - 9). Total
body length 5.0 - 5.6 mm (n = 14). Ratio of Pr to
Ur length is about 7 : 1. Anterior region of Ce
markedly constricted in front of Al and triangular
in dorsal view. Top of the head not curved in ven-
tral view. R well developed, elongated, ending in

two fine filaments. Pd1 and Ce completely fused.
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Pd4 and Pd5 partly fused. Posterolateral corners
of Pd5 smoothly rounded. Ur of 3 somites; first
somite (Gns) composed of 2 fused somites, third
somite formed of fused Ans and Fu. Proximal
part of Gns and Ur2 with small hairs. Gns wider
than long, projecting ventrally in a round swelling.
Left Fu slightly larger than the right, right Fu
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with fascicle of hairs. Second medial terminal
seta on left Fu markedly stouter and much longer
than others. Al total number of segments un-
known since distal edges in all investigated speci-
mens were lost. Ancestral segments I - IV and X -
XI fused. A2 biramous; coxa and basis with 1 and
2 setae on distomedial angle, respectively. Exp 8-
segmented with 2, 2, 1, 1, 1, 1, 1, 3 setae, corre-
spondingly. Enp 2-segmented, with 2 medial setae

— 1-9

on Enpl, with 9 medial and 7 terminal setae on
Enp2. Mdp biramous, basis with 2 setae on inner
margin. Exp 5-segmented, setal formula 1, 1, 1, 1,
2. Enp 2-segmented; Enpl without setae, Enp2
with 4 setae. Md Gn cutting edge with 1 row of
short teeth and 1 seta. Mx1 with the first prae-
coxal arthrite carrying 15 spines. Praecoxal ar-
thrites 2 - 3 with 4, 4 setae, respectively.

Fig 2. Pareucalanus smithae sp. nov. Female: 1 — A2; 2 — Mx1; 3 — Mx2; 4 — Mxp; 5—P1; 6 —P2; 7—-P3; 8 -P4; 9
— Ur, dorsal view. Puc. 2. Pareucalanus smithae sp. nov. Camka: 1 — A2; 2 — Mx1; 3 — Mx2; 4 — Mxp; 5—P1; 6 —

P2;7—P3; 8 — P4; 9 — Ur, Bun cBepxy.
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Coxal endite 1 with 9 stout setae; coxal
endite 2 is not pronounced, with 1 medium-sized
seta. Basis with 5 setae, Exp with 5 setae, Enp with
13 setae. Mx2 with well developed endites; endite 1
with 6 setae and 1 spine; endites 2 - 6 with 3, 3, 3,
4, 1 setae, respectively. Enp 4-segmented, setal
formula 1, 1, 1, 2. Outer margin of coxa has round
swelling with hairs and long plumose seta. Mxp 7-
segmented. Coxa with 1, 2, 3, 3 setae on medial
margin. Basis partly fused with Enpl; with 3 me-
dial and 2 distal setae. Free Enp2 - Enp6 setal for-
mula 3,4, 3,3+ 1 and 2 + 2. P1 coxa with hairs on
inner margin, basis with curved plumose seta at in-
ternal apex. Exp 3-segmented; Expl and Exp2 de-
void of outer spines and with 1 inner seta each;
Exp3 with 1 outer spine at distal corner, 1 slender
terminal spine, and 4 inner setae. Enp 2-segmented;
Enpl with 1 inner seta, Enp 2 with 2 inner and 2
terminal setae. P2, P3 and P4 alike. Coxa with I in-
ner seta, basis lacking setae. Exp 3-segmented;
Expl and Exp2 with 1 strong outer spine and 1 in-
ner seta each; Exp3 with 3 outer spines, 5 inner se-
tae and 1 slender terminal spine. Enp 3-segmented;
Enpl and Enp2 with 1 inner seta each, Enp3 with 1
outeer seta, 2 inner setae and 2 terminal setae. P5
lacking.

Male (figs. 1: 7 - 12). Total body length
3.8 - 4.3 mm (n = 6). Ratio of Pr to Ur length is
about 6 : 1. Forehead in dorsal view almost trian-
gular with apex smoothly rounded and less pro-
duced than in female. R elongated, ending in two
fine filaments. Ce and Pdl fused. Pd4 and Pd5
partly fused. Posterolateral corners of Pd5
smoothly rounded. Ur of 5 somites, Ur5 formed

of fused Ans and Fu. Gns slightly produced on
left side, with distinct genital operculum. Left Fu
slightly larger than the right, second medial ter-
minal seta on left Fu markedly stouter and much
longer than others. Al total number of segments
unknown since distal edges in all investigated
specimens were lost. Ancestral segments Il - IV
and X - XI fused. A2, Mdp, Mx1, Mx2 and Mxp
slightly reduced, much smaller than in female, but
resemble the latter in details of arrangement. Md
Gn degenerated, with single spinelike tooth. P1 -
P4 nearly identical with those of female. PS5 both
left and right uniramous, 4-segmented; left ramus
long, distal segment tipped with hook-like spine;
right ramus short, third and fourth incompletely
separated, distal segment tipped with seta.

Differential diagnosis. P. smithae is similar
to P. attenuatus and P. sewelli in setation of Mdp:
these three species have 2 setae on Mdp basis,
whereas two other species of this genus (P. langae
and P. parki) have 4 setae. P. smithae can be dis-
tinguished from P. attenuatus and P. sewelli by
more expressed anteriorly and not curved forehead,
more narrow and elongated shape of seminal recep-
tacles in lateral view, larger size (length of females
of P. attenuatus and P. sewelli in the analyzed ma-
terial 4.0 - 4.6 mm, males — 3.0 - 3.7 mm), and pro-
portional lengths of setac on Mdp Enp2. The ratio
of these setae length in P. smithae 1:1.2:1.5:1.7,
in P. attenuatus — 1 : 1.7 : 2.7 : 4.1, in P. sewelli — 1
: 1.8 : 3.5 : 4.5. Additionally, P. smithae differs
from P. attenuatus and P. sewelli in pore pattern on
Pd3, Pd4 and Ur (table 1).

Table 1 Integumental perforation pattern in different species of the genus Pareucalanus in the analyzed material
Tabm. 1 KonuyecTBo nop Ha HApY»KHBIX MOKPOBaxX y pa3sHbIX BUIOB pona Pareucalanus B poaHATM3UPOBAHHOM Ma-

Tepuane
Pd3 Pd4 Gns Ans Ur2
Species dorsal dorsal dorsal | lateral dorsal lateral dorsal
e 1 &8 ¢ [ & Q 3 e 1 & ? J
P. attenuatus 10 10 10 10 2 3 3 3 3 2
P. sewelli 6 6 6 6 0 2 5 3 0 0
P. smithae sp. nov. 6 6 6 6 0 2 6 4(5) 0 0

Etimology. The specific name hon-
ours Prof. Sharon L. Smith (the Rosenstiel School
of Marine and Atmospheric Science, University of
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Miami), for her contributions to investigation of
the Atlantic and Indian Ocean zooplankton.
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Spatial distribution. P. smithae was found
in all the investigated area (in 14 of 19 sampled sta-
tions) in the depth range 0-1300 m. Its abundance
was generally low, averaging 26, 48, 11, 2, 4 and 5
(standard deviation value 82, 147, 23, 3, 7 and 8)
ind. 100 m™ in the layers 0-50, 50-100, 100-300,
300-500, 500-1000 and 1000-1300 m, respectively.
The highest abundance values (38.9 and 22.4 ind.
100 m™ in the water column 0-1300 m) were re-
corded nearshore in the upwelling area (fig. 3).
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In general, nearly 60 % of the P. smithae
population in the investigated layers were found
deeper than 100 m, i.e., within the oxygen mini-
mum zone that occurs in the Arabian Sea in the
depth range from 50 - 100 to 1000 - 1250 m and is
characterized by extremely low dissolved oxygen
concentrations (far less than 1 ml I'") [6]. On the
basis of vertical distribution patterns, a wide range
of tolerance to oxygen concentrations in P.
smithae can be assumed.
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Pareucalanus smithae sp. nov. (Copepoda: Eucalanidae), HoBb1ii Bua B ApaBuiickom mope. U. IIpycosa. Onu-
CaH HOBBIN BHJ Konenon Pareucalanus smithae sp. nov. u3 ApaBUUCKOTO MOPsI, TUPPEPSHIIMPOBAHHBIN 10 0COOCH-
HOCTSIM MOP(]OJIOTHYECKOT0 CTPOSHHS U PUCYHKY HIOp Ha Hapy>KHBIX MOKpoBax. [IpuBeneHbl CBeIeHNs] O TOPU30HTa-
JLHOM U BepTuKasbHOM (B cioe 0-1300 m) pacnipenenenuu P. smithae B ApaBUHCKOM Mope.

KaroueBsie cioBa: Pareucalanus, Eucalanidae, Copepoda, unciieHHOCTb, pacnpesielicHne, ApaBUuiickoe Mope.

Pareucalanus smithae sp. nov. (Copepoda: Eucalanidae), HoBuii Bua B ApaBuiicbkomy mopi. I. Ilpycosa. Omu-
CaHO HOBWH BHJ Komemnon, Pareucalanus smithae sp. nov., 3 ApaBilicbKOro Mops Ha TizcTaBi ocoOnmuBocTeit Mopgo-
JorigHOi OYZOBH 1 CXeMH IIOp Ha 30BHIIIHIX MOKpHBaX. HaBeneHi BiZOMOCTI PO TOPU3OHTAIBHUHN 1 BEpPTUKAIBHUN
(y wapi 0-1300 m) posnozin P. smithae B ApaBiiicbkoMy MOPI.

Kurouosi ciioBa: Pareucalanus, Eucalanidae, Copepoda, urcenbHicTh, po3moaii, ApaBiiicbke MOpe.
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