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Abstract A new species of the deep-water hyperbenthic calanoid genus Neoscolecithrix, N.
Jjaponica, is described, the first from Japan. This is the fifth member of the genus, and it can be
readily distinguished from other congeners by relatively short antennules of both sexes, the seg-
mentation and armature of male leg 5, no ornamentation of the female urosome, and the exopodal
armature of female leg 5. The position of the genus within the group of five calanoid families with
sensory setae on the mouthparts is discussed. Neoscolecithrix is here considered as a part of the
family Scolecitrichidae complex and it may represent an early offshoot of the lineage leading to the

crown group of the Scolecitrichidae.
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In 2002, the first Japanese representative of the
enigmatic hyperbenthic calanoid copepod genus
Neoscolecithrix was discovered from off Oki-
nawa, southwestern Japan. The genus was estab-
lished by Canu (1896) to accommodate N.
koehleri from deep waters (950—1,710 m deep) in
the Bay of Biscay. Alvarez (1985) and Hulse-
mann (1985) independently concluded that the
six species known at that time could be divided
into two groups on the basis of the morphologi-
cal differences. Bradford-Grieve (2001) has re-
considered the status of these two groups, and es-
tablished a new genus, Cenognatha, to accom-
modate the second group sensu Hulsemann
(1985): C. farrani (Smirnov, 1935) (North At-
lantic, 170-1,016 m deep: Fosshagen, 1972;
Sirenko et al., 1996); C. watersae (Grice, 1972)
(Northeastern  Pacific, 1,465-1,500m deep:
Grice, 1972), and C. antarctica (Hulsemann,
1985) (off the Antarctic Peninsula, 200-1,040 m
deep: Hulsemann, 1985). Neoscolecithrix s.s.
now comprises the following four nominal

Neoscolecithrix, Scolecitrichidae, Clausocalanoidea, Calanoida, sensory setae

species: N. koehleri Canu, 1896 (North Atlantic,
950-1,710 m deep: Canu, 1896; Scott, 1909); N.
magna (Grice, 1972) (Pacific, 452—1,500 m deep:
Grice, 1972; Bradford-Grieve, 2001); N. caetanoi
Alvarez, 1985 (Brazil slope, 900 m deep: Al-
varez, 1985); and N. ornata Bradford-Grieve,
2001 (New Zealand slope, 306 m deep: Bradford-
Grieve, 2001). The genus is considered to be a
truly hyperbenthic member of deep waters
(Hulsemann, 1985; Bradford-Grieve, 2001).

The systematic position of Neoscolecithrix has
been debated since it was established, because it
exhibits a mixture of characters of several of the
calanoid families characterised by the possession
of sensory setae on the mouthparts: Diaixidae,
Parkiidae, Phaennidae, Scolecitrichidae, and
Tharybidae (Sars, 1902; Fleminger, 1957; Fos-
shagen, 1972; Bradford, 1973; Bradford et al.,
1983; Hulsemann, 1985; Ferrari & Markhaseva,
1996, Bradford-Grieve, 2001). In describing the
present new species, we also consider the prob-
lem of differentiating between these five families.
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Materials and Methods

Copepods were collected from the hyperbenth-
ic zone off Ie Island, Okinawa Prefecture, south-
western  Japan (26°48.23'N, 127°52.18'E~
26°42.28'N, 127°52.80'E, 337~340m in depth)
on May 27, 2002, using a NORPAC plankton net
(mesh size 0.33 mm) attached to the mouth of a
beam trawl, towed along the bottom for 20 min at
a speed of 2 knot. Samples were fixed with 10%
neutralized formalin/sea-water immediately after
capture. Type specimens are deposited at the Na-
tional Science Museum, Tokyo. Terminology fol-
lows Huys & Boxshall (1991).

Neoscolecithrix japonica n.sp.
(Figs. 1-4)

Material examined (type specimens). Holo-
type: adult male, appendages mounted on glass
slides, body in vial (NSMT-Cr 14828). Paratypes:
2 adult females, appendages mounted on glass
slides, body in vials (NSMT-Cr 14829); 3 adult
males, whole specimens (NSMT-Cr 14830).

Body length. Adult male: 3.38 mm (holo-
type), 3.31, 3.33, 3.4l mm (paratypes) (N=4).
Adult female (paratypes): 3.23, 3.33 mm (N=2).

Description. Male (Figs. 1-3). Body (Fig.
1A, B) well chitinized, with compact prosome;
cephalosome completely fused with first pediger;
fourth and fifth pedigers almost completely coa-
lescent with fusion line visible laterally, pro-
duced posteriorly into pairs of acutely pointed,
dorsolateral and lateral processes (Fig. 1A, B, D,
E); lateral process nearly reaching one third of
first abdominal somite,
process slightly beyond genital somite (Fig. 1D,
E). Rostrum (Fig. 1B, C) produced ventrally,
with pair of filaments. Urosome (Fig. 1A, B, D,
E) S-segmented, with first abdominal segment

whereas dorsolateral

longest; gonopore posteriorly opening at left lat-
eral corner; first to third abdominal somites each
with posterior fringe; anal somite (Fig. 1F) small,
almost telescoped into preceding somite dorsally.
Caudal rami (Fig. 1D, E, F) symmetrical, with
minute seta I at midlength and seta VII ventrally
near base of seta VI; setae III missing in all spec-
imens.

Antennule (Fig. 1G-J) with 23 free segments;
first to seventh segments each with highly devel-
oped aesthetasc(s) (Fig. 1H); eighth segment
composed of 3 ancestral segments X to XII, with
fusion line clearly visible between X-XI and XII.
Fusion pattern and armature elements as follows:
I-1+ae; II-IV-6+4ae; V-2+2ae; VI-2+ae;
VII-2+2ae; VIII-2+ae; IX-2+2ae; X-XII-
minute process+ | +4ae; XIII—minute process
(Fig. 1I)+ae; XIV-minute process+1+ae;
XV —1+ae; XVI-2+ae; XVII-2+ae; XVIII-
+ae; XIX—-2+ae; XX -2+ae; XX]—ae; XXII—
1; XXIT-1; XXIV—-1+1+ae; XXV —-1+1+ae;
XXVI-1+1; XXVII-XXVIII (Fig. 1J)—6+ae.
Antenna (Fig. 1K, L) with row of long setules
and plumose seta on coxa; basis with 2 setae of
unequal length. Exopod (Fig. 1K, L) longer than
endopod, incompletely 7-segmented; setal formu-
la1,3,1,1,1, 1, 1 (rudimentary) +3. Endopod
(Fig. 1K) 2-segmented; proximal segment with 2
setae subterminally; distal segment bilobed, bear-
ing 8 setae on outer lobe and 1 rudimentary and
6 setae on inner lobe.

Mandible (Fig. 1M, N) with heavily chitinized
gnathobase; cutting edge bearing 4 well chi-
tinized, multicusped teeth plus 4 spiniform teeth
and thick, spinulose seta. Palp (Fig. IN) with 3
inner setae on basis, one of which rudimentary;
endopod 2-segmented, proximal segment bearing
| plumose and | rudimentary seta, distal segment
with nine setae; exopod 5-segmented, setal for-
mula 1, 1, 1, 1, 2. Maxillule (Fig. 2A, B) with 6

Fig. 1.

Neoscolecithrix japonica n.sp. Adult male (holotype). A. Habitus, dorsal view; B. Habitus, lateral view;

C. Rostrum; D. Prosomal ends and urosome, dorsal view; E. Prosomal ends and urosome, lateral view;
F. Anal somite and right caudal ramus, ventral view; G. Antennule; H. Distal large aesthetasc on third seg-
ment (V); I. Spiniform element on ninth segment (XIII); J. Distal compound segment (XXVII-XXVIII) of an-
tennule; K. Antenna; L. Antennary exopod; M. Mandibular gnathobase; N. Mandibular palp.
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well chitinized, 3 spinulose and 4 posterior setae
on praecoxal endite; coxal endite and epipodite
bearing 3 and 9 setae, respectively; first basal en-
dite with 4 setae; second basal endite probably
fused to endopod; exopod lamellar, with 10
setae; endopod at least 2-segmented, setal formu-
la 3, 5. Maxilla (Fig. 2D-I) compact; proximal
praccoxal endite with 1 rudimentary and 4 long
setae; distal with 3 setae; proximal coxal endite
with 1 brush-like sensory (Fig. 2E) and 2 long
setae; distal coxal endite (Fig. 2F) with 3 setae;
basal endite with 1 vermiform sensory, 1 heavily
chitinized and 2 long setae; endopod indistinctly
2-segmented, first segment with 2 brush-like sen-
sory setae, second segment with 1 brush-like and
5 large, vermiform (Fig. 2I) sensory setae plus
rudimentary seta (Fig. 2H). Maxilliped (Fig. 2J,
K) with first to fourth endites bearing 1, 2, 3 and
3 setae, respectively; syncoxa partly subdivided
by surface suture, praeccoxal endite bearing 1 seta
and row of spinules; 1 vermiform and 1 brush-
like sensory seta on second and third syncoxal
endite, respectively; basis slightly longer than
syncoxa, bearing patch of minute spinules along
one third length and 3 setac midway; first en-
dopodal segment almost incorporated into basis;
first to sixth endopodal segments bearing 2, 4, 4,
3,3+1,3 +1 setae, respectively.

Legs 1-4 (Fig. 3A-D) with armature as in N.
cf. magna described by Bradford-Grieve (2001).
Leg | (Fig. 3A) with coxa and basis each bearing
row of long setules along inner margin; endopod
unisegmented, protruded at inner midlength, on
which patch of minute spinules present.

Legs 2 (Fig. 3B) and 3 (Fig. 3C) similar to
each other except for endopodal segmentation
and setation; each with 2 spinules near base of
endopod on posterior surface; second exopodal
segment bearing spinular row along anterodistal

margin. Leg 4 (Fig. 3D) lacking of basal spinules
on posterior surface.

Leg 5 (Fig. 3E-G) with both coxae and inter-
coxal sclerite fused to form common base; right
leg much shorter than left leg, at most reaching
midlength of left basis. Right leg composed of
basis and 2-segmented exopod (Fig. 3F), first
segment with outer distal spine, second furnished
with 2 terminal spines of almost equal length;
both margins sparsely decorated by fine setules.
Left leg consisting of basis and 3-segmented exo-
pod, all of which partly or entirely covered with
minute spinules on posterior surface; first exopo-
dal segment longest, nearly equal to distal two
segments combined, bearing minute distal spine;
second exopodal segment unarmed; third exopo-
dal segment small, bearing 1 long recurved and 2
minute outer spines.

Female (Fig. 4). Body (Fig. 4A, B) similar to
that of male, but having slightly wider prosome;
paired terminal processes of prosome much more
developed than in male, lateral process reaching
to posterior end of genital double-somite; genital
double-somite (Fig. 4E, F) with ventral protru-
sion at one third length, on which relatively
small, circular genital operculum present; paired
seminal receptacles laterally extended and termi-
nated into bulbous sac; anal somite (Fig. 4C, D)
almost telescoped into preceding somite; caudal
rami (Fig. 4D) as ornamented as in male.

Antennule (Fig. 4G, H) with 24 free segments;
no large-sized aesthetasc present on proximal
segments as in male; fusion pattern and armature
element as follows: 1-3; II-IV—-6+ae; V-
2+ae; VI-2; VII-2+ae; VIII-2; IX-2+ae;

X-XI—-4+ae; XII-1; XIlI-1; XIV-1+ae;
XV-1; XVI-2+ae; XVII-2; XVIII-2;
XIX-2; XX-2; XXI—1+ae; XXII-1;
XXII-1; XXIV-1+1; XXV-1+1; XXVI-

Fig. 2. Neoscolecithrix japonica n.sp. Adult male (holotype). A. Maxillulary praeccoxa and coxa; B. Maxillulary
basis and rami; C. Phoront of apostome ciliate (?) on maxillulary seta; D. Maxilla, elements on second coxal
endite and endopod omitted; E. Brush-like sensory seta on first coxal endite of maxilla; F. Second coxal en-

dite of maxilla; G. Maxillary endopod, asterisk and arrowhead meaning largest vermiform sensory seta illus-

trated in “I” and rudimentary element in “H”, respectively; H. Rudimentary element on maxillary endopod; I.
Largest vermiform sensory seta of maxillary endopod; J. Maxilliped, setae on endopod omitted; K. Maxil-

lipedal endopod.
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Fig.

3. Neoscolecithrix japonica n.sp. Adult male (holotype). A. Leg 1, anterior surface; B. Leg 2, anterior sur-
face; C. Leg 3, anterior surface; D. Leg 4, anterior surface; E. Leg 5, anterior surface; F. Right exopod of leg
5. anterior surface; G. Terminal exopodal segment of left leg 5. anterior surface, arrowheads indicating
minute outer spines.

Fig.

4. Neoscolecithrix japonica n.sp. Adult female (paratypes). A. Habitus, dorsal view; B. Habitus, lateral
view; C. Prosomal end and urosome, lateral view; D. Anal somite and left caudal ramus, ventral view: E.
Genital double-somite, ventral view; F. Genital double-somite, lateral view; G. First to 13th antennulary seg-
ments (I to XVI); H. Fourteenth to 24th antennulary segments (XVII to XXVIII); I. Terminal compound an-
tennulary segment (XXVII-XXVIII); J. Antennary exopod, arrowheads showing sexual differences (compare
to Fig. 1L); K. Antennary endopod, arrowheads showing sexual differences (compare to Fig. 1K); L.
Mandibular palp, arrowheads showing sexual differences (compare to Fig. IN); M. Leg S, anterior surface.
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