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ABSTRACT: Three new and one rare benthopelagic aetideid species of Bradyetes and
Pseudeuchaeta are described from female specimens collected during the German expedi-
tions ANDEEP I-I1I in 2002 and 2005 from bathy- and abyssopelagic depths above the sea
bed. Pseudeuchaeta acuticornis sp.n. is distinguished from congeners by 5 setae on the
second endopodal segment of mandible, presence of lateral spine on the first exopodal
segment of P1 and 3 setae on the maxillule coxal endite. P. acuticornis is the second
representative of the genus found in high Antarctic waters. Bradyetes weddellanus sp.n.
differs from the other species of the genus by, among other states, a very small sensory
appendage on the syncoxa of maxilliped, a short lateral spine of P1 exopod segment 2, one
additional seta on the distal segment of antennule. Bradyetes curvicornis sp.n. is distin-
guished from congeners by the number of setac on the second endopodal segment of
mandible and maxillulary endopod and a very long sensory appendage on the syncoxa of
maxilliped. Within Bradyetes both new species are distinctly larger than their congeners.
Furthermore, present collections yielded female specimens of Bradyetes cf. inermis from
the South Atlantic and in the Southern Ocean; these are the first records for Bradyetes from
the southern hemisphere.

KEYWORDS: copepods, Actideidae, Bradyetes, Pseudeuchaeta, benthopelagic, Weddell
Sea.
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PE3IOME: IlpeacraBieHbl ONMMCaHUs CAMOK TPEX HOBBIX M OJTHOTO PEKOTO BUa OEHTO-
nenarnueckux Aetideidae Bradyetes n Pseudeuchaeta. Dx3emiusipsl codpanbl ['epmanc-
kumu dxcnieaunusivMu ANDEEP [-111 8 2002 u 2005 rogax Hat MOBEPXHOCTHIO THA ¢ 6aTH-
u abucconenarnieckux rmyoun. Pseudeuchaeta acuticornis sp.n. oTIM4YaeTcs oT APYTUX
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BUJIOB pOJia HAJIMYMEM 5 IIETHHOK Ha BTOPOM CETMCHTE JHJIOMOIAMTA MaHIUOYJIbI,
MPUCYTCTBUEM HapYKHOTO IIIUIA Ha TIepBOM cerMenTe Pl n 3 mieTHHKaMu Ha KOKCallb-
HOM JHIIUTEC MaKCWUIYNbL. P. acuticornis, BTopoil Bun Pseudeuchaeta, HaiiieHHBIN B
BBICOKHX IIMpOTax AHTApKTUKU. Bradyetes weddellanussp.n. OTIMYaeTCs OT OCTAIBHBIX
BUJIOB POJIa OYECHb MaJIbIM Pa3MEpOM CEHCOPHOTo MpHUAATKa Ha KOKCAJTbHOM JHANTE
CHUHKOKCBI MAKCHUJIJITUIICIbl, KOPOTKHUM HapPYKHBIM IIUIIOM BTOPOTO CETMEHTA 9K30II0AN-
ta P1, OIHON MOMOJIHUTENHHOW IMIETHHKOW Ha IHMCTAbHOM CErMEHTE aHTEHHYJbI U
HEKOTOPBIMH JIpYyTUMH YepTaMH CTPOCHUS. Bradyetes curvicornis sp.n. XapakTepu3yer-
Csl YUCIIOM IIETHHOK Ha BTOPOM CETMEHTE SHJIONOJMTA MAaHAMOYJBI W SHIOIOANUTE
MaKCHJUTYJIbI ¥ HAJIMYMEM OYeHb JUTMHHOTO CEHCOPHOTO MTPHUAaTKa Ha CHAHKOKCE MaKCHJI-
nunensl. O6a Buaa OoJblle MO pasMepam, 4eM OCTaJbHbIE BUABI poga. Kpome Toro, B
M3y4eHHOM MaTepuale HalJeHbl 4eThlpe caMku Bradyetes cf. inermis n3 IOxHoit
Arnantuku u FOxxuoro Okeana. Pon Bradyetes BuepBbie oTMedeH B KOxHOM mofy1ia-
pun.

KJIFOYEBGLIE CJIOBA: konienionbl, Actideidae, Bradyetes, Pseudeuchaeta, bentonena-

ru4eckue, Mope Yaesnnia.

Introduction

Recent studies of benthopelagic/hyperben-
thic calanoid copepods from the Southern Ocean
show that the near-bottom calanoid fauna in-
cludes many new genera and species (Bradford,
Wells, 1983; Ohtsukaetal., 1998; Schulz, 1996,
1998, 2002, 2005; Schulz, Markhaseva, 2000;
Markhaseva, Dahms, 2004). Three new and one
rare benthopelagic species of two actideid gen-
era were found in the samples collected during
the German expeditions ANDEEP I-I1I in 2002
and 2005 in the Scotia and Weddell Sea of the
Southern Ocean, where an intensive benthope-
lagic sampling programme by an epibenthic
sledge was undertaken (Brandt et al., 2004).
Representatives of the genera Bradyetes and
Pseudeuchaeta are mainly benthopelagic, and
up to now only P. brevicauda Sars, 1905 was
recorded from the southern hemisphere (to about
60°S) (Markhaseva, 1996). Present collections
of P. acuticornis are considered the second and,
moreover, the southernmost record of the genus
in the Southern Ocean. The genus Bradyetes is
reported for the first time in the Southern Ocean.

In addition to the above mentioned genera,
two other exclusively benthopelagic aetideid
genera recently have been recorded from the
Antarctic near-bottom fauna: Parabradyidius

(Schulz, Markhaseva, 2000) and Comantenna
(Schulz, 2002). Three more actideid species are
described below, bringing to five the number of
species in the genus Bradyetes and to seven the
species in Pseudeuchaeta.

Methods and Terminology

Four actideid species of two genera were
collected during R/V Polarstern expeditions
ANDEEP I-II in 2002 and ANDEEP III in
2005. Sampling was done close to the sea bed at
bathypelagic and abyssal depths between 1030
and 4725 min the Scotia and the Weddell Sea of
the Southern Ocean by a closing epibenthic
sledge (Brandt, Barthel, 1995) with both supra-
net (sampling layer ca. 1.00—1.30 m above the
bottom; mesh size 0.3 mm) and epinet subsam-
ples (0.27-0.60 m above the bottom; mesh size
0.5 mm). Specimens were fixed in 96% ethanol
and later stained by adding a solution of chlo-
razol black E dissolved in 70% ethanol / 30%
water. Oral parts and swimming legs were dis-
sected and figures were done in glycerin using a
camera lucida.

The following abbreviations are used in the
descriptions: P1-P4, swimming legs 1-4. Free
segments of antennule are designated by Arabic
numerals, ancestral segments by Roman nume-
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rals. One seta and one aesthetasc on a segment
of the antennule are designated: 1s + lae; “1?”
indicates that a setal element was broken so that
its identity on antennule could not be deter-
mined and only the scar at the location of its
attachment was counted. Segmentation of an-
tenna is assumed as having an 11-segmented
exopod (Schulz, 2005); the maxilliped syncoxa
is considered having 3 praccoxal endites and 1
coxal endite (Ferrari, Markhaseva, 2000a,b;
Ferrari, Ivanenko, 2001).

Taxonomy

Bradyetes weddellanus sp.n.
Figs 1-3.

Material. Holotype, adult female, undissected, body
length 5.10 mm (ZMH K—41163). Weddell Sea, 71°18'
S, 13°58' W, station 074—6, epinet, 20.02.2005, above
the sea bed at depths 1053—1030 m.

Paratypes: 9 females, body length 4.75—5.50 mm. 6
females, (ZMH K—41164) and 3 females, (ZIN 91065),
collection data as for holotype.

The holotype and 6 paratypes are deposited at the
Zoological Museum Hamburg, University of Hamburg,
3 paratypes are deposited at the Zoological Institute,
Russian Academy of Sciences, St. Petersburg (ZIN).

Additional material. One female, collected at sta-
tion 132—2, epinet, 06.03.2002, above the sea bed at
depth 2084 m, Weddell Sea, 65°17" S, 53°22' W; one
female collected at station 141—10, supranet, 23.03.2002,
above the sea bed at depth 2281—2258m, Scotia Sea,
58°24" S, 25°01" W.

Description. Adult female, total length 4.75—
5.50 mm; prosome 2.6-2.9 times longer than uro-
some. Rostrum as a blunt plate without filaments
(Fig. 1B—C). Cephalosome and pediger 1 fused and
pedigers 4 and 5 fused; posterior corners as short
rounded lobes (Fig. 1A-B, D). Spermathecae nar-
row ventrally, widening dorsally to varying degree
in different specimens (Fig. 1D). Caudal rami with 4
terminal setae, 1 ventral seta (Fig. 1E) and a small
subterminal seta (Fig.1B, E).

Antennule as long as prosome or exceeding
prosome by distal segment. Antennule (Fig. 1F-I), of
24 free segments, armature as follows: [ — 1s, [I-1V
— 2s+[2s+1ae]+2s, V to IX — 2s each, X—XI1 —4s,
XII to XX — 2s each, XXI — 2s + lae, XXII to
XXIII — 1s each, XXIV to XXVI — 2s each,
XXVII-XXVIII —4s + lae + 1 small spine-like seta
situated near base of aesthetasc (Fig. 1I).

Antenna (Fig. 3A, B), coxa with 1 seta, basis
with 2 setae, exopod 8-segmented with 2,2, 1, 1, 1,
1, 1 (vestigial) and 3 setae; exopod slightly longer
(about 1.1 times) than endopod; first endopodal
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segment with 2 setae, second with 8 and 7 or 8 setae
as intrespecific variation.

Mandible (Fig. 1J-M), gnathobase with 5 large
and 2 small teeth plus dorsal seta; basis with 1 seta,
exopod of 5 segments with 1, 1, 1, 1 and 2 setae;
endopod segment 1 with 1 seta, segment 2 with 4
setae.

Maxillule (Fig. 2B—E), praecoxal endite with 9
long and 2 small setae, length of smaller setae varies,
sometimes one much smaller (Fig. 2D-E), coxal
endite with 4 setae; proximal basal endite with 2 long
and 1 short setae; distal basal endite with 4 setae, 1
of'them longer and thicker than others; endopod with
12 setae; exopod with 11 setae; coxal epipodite with
9 setae.

Maxilla (Fig. 2A), praecoxal and proximal coxal
endites with 3 setae each; proximal basal endite with
3 setae, of these 1 thicker and more sclerotized,
spine-like; distal basal endite plus ramus with 8
setae: 6 long and 2 small setae. Praecoxal and coxal
endites with short surface spinules.

Maxilliped (Fig. 2F—H), syncoxa with 1 seta on
proximal praecoxal endite, 2 setae on middle endite,
3 setae and rows of surface spinules on distal prae-
coxal endite; coxal endite with 3 setae and small
sensory appendage. Basis with 3 medial and 2 distal
setae. Endopod of five segments with 4,4, 3,3+1 and
4 setae.

P1 (Fig. 3C-E), coxa without seta, basis with
small distolateral seta, medial distal seta curved;
endopod 1-segmented with poorly developed lateral
lobe ornamented with denticles, and patch of denti-
cles on anterior surface. Size of denticles on lateral
lobe varies in different specimens (Fig. 3C, E).
Exopod segments 1, 2 and 3 with 1 lateral spine each;
spine of exopod segment 1 reaching close to midlength
of following spine, spine of exopod segment 2 not
reaching base of following spine. Spines of exopod
segments 1 and 2 densely pubescent on internal
surface.

P2 (Fig. 2F), coxa with medial seta; basis with-
out seta; endopod of 2 segments; exopod of 3 seg-
ments, lengths of outer spines as figured.

P3-P4 (Fig. 2G-H), coxa with medial seta, basis
without seta; endopod and exopod of 3 segments.

Male unknown.

Etymology. The species epithet is given for the
type locality in the Weddell Sea. Gender masculine.

Remarks. Bradyetesincludes 3 species: B. iner-
mis Farran, 1905, B. pacificus Ohtsuka, Boxshall et
Shimomura, 2005 and deviating in the setation of
mandibular palp, maxillule and maxilla (see Table 1)
species B. matthei Johannessen, 1976. The new
species B. weddellanus fits well the generic defini-
tion, but differs from congeners by i) larger size (less
than 4.15 mm for remaining species); ii) a very small
sensory appendage on coxal endite of maxilliped
syncoxa (shares with B. matthei, Table 1); iii) a short
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Fig. 1. Bradyetes weddellanus sp.n. Female, paratype.

A — habitus, dorsal; B — habitus, left lateral view; C — rostrum, left lateral view; D — posterior prosome and genital
double-somite, left lateral view; E — anal segment and caudal rami, dorsal view (right ventral seta broken). F — antennule,
segments I (1st) to IX (7th), segment 2 is a complex of ancestral segments 1I-1V; G — antennule, segments X (8th) — XIX
(16th); H — antennule, segments XX (17th) to XXVIII (24th), segment 24 is a complex of ancestral segments XX VII-
XXVIII; I — antennule, distal segment XX VII — XXVIII (24th); J — mandibular palp; K — mandibular gnathobase; L,
M — cutting edge of mandibular gnathobase (different limbs). Scales: A, B — 0.5 mm, remaining figures 0.1 mm.
Puc. 1. Bradyetes weddellanus sp.n. Camka, mapaTHil.

A — ob6muit Buz, BUA co cnuHbl; B — o0muit Bux, cieBa; C — poctpym, cieBa; D — 3agHss 4acTb OIPOCOMBI U
TeHHTAJIBHBII COMUT, clieBa; E — aHaIbHBII COMUT U KayJalbHBIC BETBH, BH] CO CIIHHBI (IIpaBasi BEHTPAIbHAS IETHHKA
ciomaHna). F — anrennyna, cermenTsi ¢ I (1-ro) mo IX (7-if), cerMeHT 2 — KOMILIEKC aHI[eCTPaIbHBIX cerMeHToB [I-1V;
G — antennyna, cerMeHTsl X (8-it) — XIX (16-it); H — anTennyna, cermentsr XX (17-it) - XX VIII (24-i1), cerment 24
— KOMIIIEKC aHIecTpanbHbIX cerMeHToB XX VII-XXVIII; [ — anTennyna, aucranbusiii cerment X X VII - XX VIII (24-
it); J — mynux mananOynsr; K — raaro6aza ManauOyis;; L, M — xyrommuit kpait MaHAROYIIEI (pa3Hble KOHSUHOCTH).
Macmirab: A, B— 0,5 mm, octanbHbie pucyHkd — 0,1 MM.
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Fig. 2. Bradyetes weddellanus sp.n. Female.

A — maxilla; B— maxillule, setation figured for coxal epipodite, coxal endite and exopod ; C — maxillule, basal endites
and endopodite; D, E — maxillule, praccoxal endite (different specimens); F — syncoxa of maxilliped; G — coxal endite
of syncoxa of maxilliped (arrow indicates sensory appendage); H — maxilliped, basis and endopod. [D, female of station
141-10, remaining details: paratype]. Scales: 0.1 mm.

Puc. 2. Bradyetes weddellanus sp.n. Camka.

A — makcwiia; B — makcuintyna, BoOpyKeHHe H300paskeHO Ul KOKCAIbHOTO SIMHIIOANTA, KOKCAIBHOTO SHIUTA U
sk3onoauta ; C — MaxcuTyia, 6a3aabHble SHAUTHI M SHA0NOANT; D, E — Makcumtya, mpeKoKcalbHbIH SHAUT (pa3HbIe
sK3eMIULIpHI); F — cuakokca Makcmumunensl; G — KOKCAIbHBIN DHANT CHHKOKCHI MAKCUIJLIUIIEAB! (CTPEIKa YKa3bIBaeT
Ha CEHCOPHBIN NpuIaToK); H — mMakcuumnena, 6azuc u sugonoaurt. [D, camka co cranimu 141-10, ocTanbHbIe AeTau:
naparun). MacmTa6 0,1 M.
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Fig. 3. Bradyetes weddellanus sp.n. Female.

A — antenna; B — proximal segments of antenna exopod; C — P1, anterior; D — P1, distal part of exopod segment
3; E— P1, anterior, distal part of basis and endopod; F — P2, anterior; G — P3, anterior; H — P4, anterior. E, of female
from station 141—10, remaining details of paratype. Scales: 0.1 mm.

Puc. 3. Bradyetes weddellanus sp.n. Camka.

A — anTenHa; B — npokcumalnbHbie cerMeHTsI 3k30mo0uta antenHsl; C —P1, Bug cniepenn; D—P1, nucranbHas yacts
TPEThEero cerMenTa 3k3onoaurta; E— P1, Buj ciepenu, qucranpHas 4acTh 0a3alibHOTO YWICHHKA U SHI0nouT; F — P2,
Bua cnepenu; G — P3, Bug cnepenu; H — P4, Bug cnepenu. [E, camka co cranumu 141—10, ocTanbHbIe aeTaiu:
naparun). MacmTa6 0,1 M.
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lateral spine on P1 exopodal segment 2 (this spine
longer in remaining species, Table 1); iv) presence of
a small fifth spine-like seta on the distal segment of
antennule (absent in other species of the genus); v)
presence of a short lateral spine on P3 exopodal
segment 1 (shared with B. curvicornis, Table 1); vi)
rounded posterior corners of prosome (shares with
B. inermiss.l.); vii) apoorly developed lateral endite
of P1 endopod (shared with B. inermis sensu Farran
(1905) and B. cf. inermis (Fig. 5A-D, I and Table 1).

Bradyetes curvicornis sp.n.
Fig. 4.

Material. Holotype, adult female, dissected, body
length 414 mm (ZMH K—41167).

Scotia Sea, 59°52' S, 59°59' W, station 129-2,
epinet, 23.02.2002, above the sea bed at depths 3643—
3622 m. The holotype is deposited at the Zoological
Museum Hamburg, University of Hamburg.

Description. Adult female, total length 4.15
mm; prosome 3.35 times longer than urosome. Ros-
trum as a blunt plate without filaments. Cephalo-
some and pediger 1 separate, pedigers 4 and 5
separate dorsally and fused laterally; posterior cor-
ner ending in short point directed dorsodistally (Fig.
4A-D). Spermathecae narrow, slightly wider in dor-
sal part (Fig. 4D). Caudal rami with 4 terminal setae,
1 ventral seta (Fig. 4C) and a small lateral subtermi-
nal seta; two terminal setae not shown in figure.

Antennule reaching to posterior end of genital
double-somite, of 24 free segments, armature differs
from B. weddellanus in setation of distal segment
(XXVII-XXVIII) as 4s + lae, small spine-like seta
absent.

Antenna (Fig. 4E), coxa with 1 seta, basis with
two setae, exopod of 8 free segments with 2,2, 1, 1,
1, 1, 1 (vestigial) and 3 setae, exopod nearly as long
as endopod; first endopodal segment with 2 setae,
second with 8 and 7 setae.

Mandible similar to that of B. weddellanus, but
with 5 setae (instead of 4) on endopod segment 2
(Table 1).

Maxillule endopod with 14 setae, 8 of these
thick, long and strongly sclerotized; in other charac-
ters as in B. weddellanus (Table 1).

Maxilla similar to that of B. weddellanus.

Maxilliped (Fig. 4F) coxal endite of syncoxa
with very long sensory appendage; in other features
as in B. weddellanus (Table 1).

P1 (Fig. 4G), endopod with group of denticles
on anterior surface near base of second medial seta;
lateral lobe well developed, ornamented with den-
ticles; lateral spines of exopod segments 1 and 2
curved distally; lateral spine of segment 3 thinner
and longer than spines of segments 1 and 2; spines
of exopod segments 1 and 2 pubescent on inner
surface.
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P2—-P4 similar to those of B. weddellanus.

Male unknown.

Etymology. The species epithet is given for the
posterior horn-like corners of prosome curved pos-
teriodorsally. Gender masculine.

Remarks. The new species is a large-sized spe-
cies like B. weddellanus (all remaining congeners
are smaller, Table 1). B. curvicornis is distinguished
from other species of the genus by: i) 5 setae on the
second endopodal segment of mandible (3, 4 or 9
setae in congeners, Table 1); ii) 14 setac on maxillule
endopod (12 or 15 setae in other species of Brady-
etes, Table 1); iii) a very long sensory appendage of
coxal endite on the syncoxa of maxilliped (Fig. 4F,
Table 1).

Bradyetes cf. inermis
Fig. 5.

Material. 1 female, South Atlantic, 41°08'S,09°56'E,
station 016—10, supranet, 26.01.2005, above the sea
bed at depths 4725—4469 m; 3 females from stations
046—7, supranet, and 140—9, supranet, Southern Ocean
(60°38" S 53°57" W and 58°16" S, 24°54" W, respective-
ly), 30.01 and 22.03.2002 above the sea bed at depths
between 2889 and 3005 m.

Description. Adult female, total length 2.95
mm; prosome 3.20 times longer than urosome.

Rostrum as a blunt plate without filaments (Fig.
5E). Cephalosome and pediger 1 fused to the cephalo-
some, pedigers 4 and 5 separate; posterior corners of
prosome rounded (Fig. 5SA-D). Caudal rami with 4
terminal setae, 1 ventral seta and a small lateral subter-
minal seta; some setae broken and not shown in Fig. 5C.

Antennule slightly exceeding posterior border of
genital double-somite.

Antenna (Fig. 5F), basis with 2 setae, exopod of 8
free segments with2,2, 1,1, 1,1,0and 3 setae, exopod
about 1.1 times longer than endopod; first endopodal
segment with 2 setae, second with 8 and 7 setae.

Mandible similar to B. weddellanus (Table 1).

Maxillule praecoxal arthrite with 10 setae, prox-
imal basal endite with 1 very long seta: epipodite
with only 7 intact setae; other characters as in B.
weddellanus (Table 1).

Maxilla similar to B. weddellanus.

Maxilliped (Fig. 5H) coxal endite of syncoxa
with sensory appendage nearly 1.5 times longer than
longest distal seta (Fig. 5SH, Table 1); basis and
endopod similar to B. weddellanus.

P1 (Fig. 51), medial seta of basis not curved or
recurved; lateral lobe of endopod poorly developed,
lacking denticles; anterior surface of endopod with-
out denticles; lateral spine of exopod segment 1
extending to distal third of lateral spine 2; lateral
spine of segment 2 extending beyond base of lateral
spine 3. Spines of exopod segments 1 and 2 pubes-
cent on inner surface.
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Fig. 4. Bradyetes curvicornis sp.n. Female, holotype.

A — habitus, dorsal; B — habitus, right lateral view; C — posterior prosome and urosome, dorsal view; D — posterior
prosome and urosome, right lateral view; E — antenna; F — syncoxa of maxilliped; G — P1. Scales: A, B— 0.5 mm,
remaining figures 0.1 mm.

Puc. 4. Bradyetes curvicornis sp.n. CaMKka, rOJIOTHII.

A — o0mmuii Bux, BUJ co CIIHHBI; B — o0muii Bux, cupasa; C — 3aAHsAsA 4acTh IPOCOMBI M ypPOCOMa, BUJ{ CO CIIHHBI;
D — 3ajgHss 9acTh IIPOCOMEI U ypocoMa, cipaBa; E — antenna; F — cunkoxca Makcwmmunens; G — P1. Macmta6:
A, B— 0,5 mm, octanbabie qetamu — 0,1 M.
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Fig. 5. Bradyetes cf. inermis. Female.

A — habitus, dorsal; B — habitus, left lateral view; C — posterior prosome and urosome, dorsal view; D — posterior
prosome and urosome, left lateral view; E — rostrum, left lateral view; F — antenna; G — maxillule, praecoxal arthrite;
H — maxilliped, syncoxa; I — P1; J — P3, exopodal segments | and 2; K — P4, exopodal segments 1 and 2; L — P2,
exopodal segment 3. Scales: A, B — 0.5 mm, remaining figures 0.1 mm.

Puc. 5. Bradyetes cf. inermis. Camka.

A — o0uwmii BuI, BUA co cniuHbl; B — o0muii By, cnesa; C — 3aqHss 4aCTh IIPOCOMBI M YPOCOMA, BHJI CO CIIUHBI;
D — 3aHsist yacTh IPOCOMBI U ypOCOMa, ciieBa; E — poctpym, cieBa; F — anTenHa; G — MakCHILTyIa, IPEKOKCAIbHbBII
aptput; H — makcunnunena, cuakokca; I — P1; J— P3, cermentsl ax3onoauta 1 u 2; K — P4, cerMeHThI 9K301011Ta
1 u2; L — P2, Tpetuii cermeHT 3k3onoaurta. Macmrad: A, B — 0,5 MM, octanbabie getand — 0,1 M.
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Fig. 6. Pseudeuchaeta acuticornis sp.n. Female, holotype.

A — habitus, dorsal; B — habitus, right lateral view; C — rostrum, ventral view; D — posterior prosome and genital
double-somite, dorsal view; E — posterior prosome and genital double-somite, right lateral view (small dorsal
subterminal seta broken); F — P1 (endopod omitted); G— P1 endopod. Scales: A-D, D-E — 0.5 mm, remaining figures

0.1 mm.

Puc. 6. Pseudeuchaeta acuticornis sp.n. CamMKa, TOJOTHIL.

A — o0wmuii BUJ, BUA co ciuHbl; B — o6wmwuii Bua, cnpasa; C — pocTpyM, BEHTpaJIbHO; D — 3a1Hss 4acTh IPOCOMBI
M TeHUTAIbHBIH COMHUT, BUJI C3a1H, E— 3aJHs 9aCTh IPOCOMBI U TeHUTAIbHBIH COMHUT, CIIpaBa (Maﬂeﬂbl{aﬂ JAopcajibHasz
cyOTepMuHanbHas meTHHka cinomana); F — P1 (6e3 sunononura); G — P1 suponoxur. Macmrad: A-B, D-E — 0,5

MM, ocTanbHbie AeTanu 0,1 MMm.

P2 (Fig. 5L), lateral spines of exopod segment 3
about subequal in size, other characters as in B.
weddellanus.

P3 (Fig. 5J) outer distal spine of exopodal seg-
ment 2 about 1.5 times longer than spine of exopodal
segment 1. P4 (Fig. 5K) outer distal spine of exopo-
dal segment 2 about 1.1 times longer than spine of
exopodal segment 1. Other characters of swimming
legs similar to those of B. weddellanus (Table 1).

Remarks. B. inermis was originally described by
Farran (1905) from a single female from the north-
western coast of Ireland. Grice (1972) recorded males
and females from the NW Atlantic and the male of B.
inermis was the first male of the genus to be described.

The species was also reported from Madeira in the NE
Atlantic by Vives (1982) who did not provide any
figures. Farran (1905) gave the size of the female as
2.57 mm, while Grice (1972) reported the length of
females ranging between 3.00 and 3.20 mm. Howev-
er, up to now descriptions of B. inermis are not very
detailed and suffer from some inconsistencies, i.e. the
lateral lobe of P1 endopod is figured as being well-
developed by Grice (1972: Fig. 10), but it is poorly-
developed in drawings by Farran (1905). The present
specimens from the Southern Ocean are considered
Bradyetes cf. inermis until the type specimens can be
redescribed or specimens from the type locality in the
N Atlantic have been described.
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Pseudeuchaeta acuticornis sp.n.
Figs 6-8.

Material. Holotype, adult female, partly dissected,
body length 8.10 mm (ZMH K— 41166) Weddell Sea,
67°31" S, 00°00' E, station 059—35, supranet, 14.02.2005,
above the sea bed at depths 4655—4651 m. The
holotype is deposited at the Zoological Museum Ham-
burg, University of Hamburg,

Description. Adult female, total length 8.10 mm;
prosome 2.3 times longer than urosome. Rostrum as
a blunt plate without filaments (Fig. 6C). Cephalo-
some and pediger! fused and pedigers 4 and 5 fused
laterally and separate dorsally; posterior corners point-
ed (Fig. 6A-B, D-E). Spermathecae narrow ventrally
and oblong-globular dorsally (Fig. 6E). Caudal rami
with 4 terminal setae, 1 ventral seta and a small
dorsolateral subterminal seta (Fig. 6D-E).

Antennule extending to distal part of pediger3.
Antennule (Fig. 7A-E), of 24 free segments, arma-
ture as follows: [ — 1s, [I-1V —2s + [2s + lae] +2s,
V —2s + lae, VI toVII — 2s each, IX — 1s, X—XI
—4s+lae, XII—1s, XIIT—2s, XIV —2s+1ae, XV
toXX — 2s each, XXI — 1s + lae, XXII toXXIII —
Iseach, XXIV to XXVI—2s each, XXVII-XXVIII
—4s + lae.

Antenna (Fig. 7F), coxa with 1 seta, basis with 1
seta, exopod of 9 free segments (second and third
segments partly fused), with 2,1, 1,1, 1, 1,1, 0 and
3 setae; exopod nearly as long as endopod; first
endopodal segment without seta, second with 8 and
6 setae.

Mandible (Fig. 7G-I), gnathobase with 6 strong
teeth plus seta; basis with 1 seta, exopod of 5 seg-
ments with 1, 1, 1, 1 and 2 setae; endopod segment
1 with 1 seta, endopod segment 2 with 5 setae, 2 of
these very small.

Maxillule (Fig. 7J-K), praecoxal endite with 10
setae and small spinules present near base of 2 distal
setae. Coxal endite with 3 setae and tiny denticles near
base of setae; proximal basal endite with 1 long and 2
shorter setae; distal basal endite with 5 setae; endopod
with 16 setae, of these 12 setae long and well sclero-
tized, 3 short and thin, and 1 small, vestigial; exopod
with 11 setae; coxal epipodite with 9 setae.

Maxilla (Fig. 8A-B), praecoxal and coxal en-
dites with 3 setae each; proximal basal endite with 3
setae of nearly same shape; distal basal endite with 1
seta, ramus with 5 setae, all well sclerotized. Prae-
coxal and coxal endites supplied with short surface
spinules.

Maxilliped (Fig. 8C-E), syncoxa with 1 small
seta on proximal praccoxal endite, 2 setac on middle
endite, 3 setae and row of surface spinules between
distal praecoxal and coxal endites; coxal endite with
3 setae and finger-like sensory appendage. Basis
with 3 medial (1 broken) and 1 distal setae. Endopod
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5-segmented with 4, 4, 3, 3+1 and 4 setae; 1 seta of
terminal segment and lateral seta of penultimate
segment very small, vestigial.

P1 (Fig. 6F-G), coxa without seta, basis with
small distolateral seta, and medial distal seta strong-
ly curved; endopod 1-segmented with well deve-
loped lateral lobe ornamented with denticles, and a
group of denticles on anterior surface. Exopod seg-
ments 1, 2 and 3 with lateral spines each; spine of
exopod segment 1 not reaching base of following
spine, spine of exopod segment 2 reaching base of
following spine. Spines of exopod segments 1 and 2
with short sparse hairs along inner border.

P2 (Fig. 8G), coxa with medial seta; basis without
seta; endopod 2-segmented; exopod 3-segmented.

P3 (Fig. 8H), coxa with medial seta, basis with-
out seta; endopod and exopod of 3 segments.

P4 (Fig. 8I), coxa apparently with seta broken,
basis without seta, endopod and exopod of 3 segments.

Male unknown.

Etymology. The species epithet is given for the
acute shape of posterior corners of the prosome.
Gender masculine.

Remarks. Pseudeuchaetaincludes 6 species (P.
brevicauda Sars, 1905, P. major Wolfenden, 1911,
P. flexuosa Bradford, 1969, P. magna Bradford,
1969, P. arctica Markhaseva, 1986, and P. spinata
Markhaseva, 1986). To date only P. brevicauda has
been recorded from the Southern Ocean (Park, 1978;
Markhaseva, 1996).

Pseudeuchaeta acuticornis is distinguished from
congeners by: i) presence of a lateral spine on P1
exopod segment 1 (character shared with P. spina-
ta); ii) 5 setae on mandible endopod 2 (shared with
P. major), (3, 4, 7, 8/9 setae in other species of the
genus); iv) 10 setae on maxillule praecoxal arthrite
(shared with P. major; 11-13 setae in other conge-
ners); v) 3 setae on maxillule coxal endite (shared
with P. major; 2 or 4 setae in other species of
Pseudeuchaeta); vi) the most primitive, incomplete-
ly 9-segmented antenna exopod is shared with P.
flexuosa. Some other characteristics are listed in
Table 2. The new species resembles the rather poorly
described P. major, however, it differs in the pre-
sence of a lateral spine on P1 exopodal segment 1,
shape of the posterior corners of prosome and in
setation of maxillule proximal basal endite (Table 2).

Discussion

Sewell (1947) and Grice (1972) emphasized
the close relationship of Pseudeuchaeta and
Bradyetes considering, however, a morpholo-
gical difference between both genera in the
presence of 1 enlarged seta on the proximal
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Fig. 7. Pseudeuchaeta acuticornis sp.n. Female, holotype.

A — antennule, segments I (1st) to VIII (6th); B— antennule, segments IX (7th) to XIV (11th); C— antennule, segments
XV (12th) to XIX (16th); D — antennule, segments XX (17th) to XXIII (20th); E — antennule, segments XXIV (21st)
to XXVIII (24th); F, antenna; G — mandibular palp; H — mandible, exopod; I — mandibular gnathobase; J — maxillule,
basis, endopod and exopod (1 seta broken); K — maxillule, praccoxal arthrite, coxal endite and epipodite. Scales 0.1 mm.
Puc. 7. Pseudeuchaeta acuticornis sp.n. Camka, TOJOTHII.

A — anrenHnyina, cermeHTsI ¢ I (mepsoro) mo VIII (6-if); B — anrtennyina, cermentsr ¢ IX (7-it) mo XIV (11-if); C —
aHTeHHyna, cerMeHTHl ¢ XV (12-ro) mo XIX (16-it); D — anTtennyina, cerments! ¢ XX (17-ro) mo XXIII (20-i1); E —
aHTeHHyna, cerMeHTsl ¢ XXIV (21-ro) mo XXVIII (24-i1); F, antenna; G — urynuk ManguOyns;; H — manaubyona,
sK30moauT; I — Mangubyna, ruatobasa; J — Makcuntyina, 6a3uc, SHIONOAUT M dKk30moauT (1 mernHKa ciomana); K —
MaKCHILTyJIa, IPEKOKCAIBHBIA apTPHUT, KOKCATBHBIH SHIUT U snunoaut. MacmTab 0,1 mm.
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Fig. 8. Pseudeuchaeta acuticornis sp.n. Female, holotype.

A — maxilla, praccoxal and coxal endites; B— maxilla, basal endites and ramus; C — maxilliped, syncoxa; D — sensory
appendage of coxal endite with adjacent seta; E — maxilliped, basis (1 seta broken); F — maxilliped, endopod; G —
P2; H— P3; I— P4. Scales 0.1 mm.

Puc. 8. Pseudeuchaeta acuticornis sp.n. Camka, TOJOTHII.

A — Makcuila, NPEeKOKCalbHbIe M KOKCAJIbHBIC SHAWTH; B — Makcuiuia, Oa3anbHble SHAWTH U BeTBb, C —
MaKCHJUTUIIE/a, CHHKOKCA; D — CEHCOPHBIN MPHIATOK KOKCAIBHOTO SHANTA C TPHISKAIICH MeTHHKOI; E — Makcui-
nurnena, 6asuc (1 merunka cinomana); F — makcwuunena, sugonoaut; G — P2; H — P3; I — P4. Macmira6 0,1 mm.
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Character B. inermis B. cf. inermis B. matthei
Total length (mm) 2.57-3.20 2.95 1.19-1.32
Prosome/urosome ratio - 32 -
Cephalosome & pedigerous somite 1 partly separated fused partly separated
Pedigerous somites 4 & 5 fused fused partly separated
Shape of posterior corners of prosome rounded rounded pointed

Posterior corners of prosome dorsally

not bifurcate

not bifurcate

not bifurcate

Length of antennule

slightly longer than
prosome

exceeding posterior
border of genital
double-somite

extending to
posterior border
of pediger 3

Antenna: setation of coxa/basis/Enpl /12 2/2/2 1/2/2
Presence and length of seta on

. absent absent present, long
penultimate segment of antenna exopod
Mandible: setation of basis/Enp1/Enp2 1/1/3 1/1/4 2/2/9
Max%llule: . 10 13
setation of praecoxal endite 4 5
setation of coxal endite 3 4
setation of proximal basal endite setation - 4 5
of distal basal endite setation of Enp 12 15
setation of Exp 1 10
setation of epipodite 749 9
Maxilla: setation of terminal part (distal 9 612 6

basal endite & exopod)

Maxilla: setation of proximal basal endite

1 thin, short seta, 1
longer seta, thick,
claw-like + 1 thin
seta, the longest

1 thin, short seta,
llonger seta, thick,

claw-like + 1thin seta,

the longest

1 thick claw-like
seta + 2 thin
longer setae

Length of sensory appendage on coxal
endite of maxilliped syncoxa

nearly as long as
longest distal seta

nearly 1.5 times
length of longest
distal seta

much shorter
than longest
distal seta

P1 Enp lateral endite

moderately/poorly
developed

poorly developed

well developed

P1 Exp lateral spine 1

extending to distal

third of lateral spine 2

extending to distal

third of lateral spine 2

extending base
of lateral spine 2

P1 Exp lateral spine 2

extending base of
lateral spine 3

extending base of
lateral spine 3

extending base
of lateral spine 3
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Table 1. Selected character states of species included in Bradyetes (females).
Tabmuna 1. OCHOBHbIC IPU3HAKHU, XapaKTECPU3YIOLIKE BU/IbI, BKIIOYCHHBIC B Bradyetes (110 caMkam).

B. pacificus B. weddellanus sp.n. B. curvicornis sp. n.
2.96-2.98 4.75-5.50 4.15
3.4 26-2.9 3.35
partly separated fused separate
partly separated fused partly separated
pointed rounded pointed
bifurcate not bifurcate not bifurcate

extending to posterior border of
pediger 3

nearly as long as prosome, or
exceeding prosome by distal
segment

extending to posterior border of
genital somite

17272

17272

1/2/2

present, long

present, vestigial

present, vestigial

1/0/4 1/1/4 11/5
13 1 1
4 4 4
3 3 3
4 4 4
12 12 14
1 11 1
6 9 9
6+2 6+2 6+2

1 thin, short seta, 1longer seta,
thick, claw-like + 1 seta, the longest

1 thin, short seta, 1 longer seta,
thick, claw-like + 1thin seta, the
longest

1 thin, short seta, 1 longer seta,
thick, claw-like + 1 thin seta, the
longest

more than twice length of longest
distal seta

about 6 times shorter than longest
distal seta

about 3 times length of longest
distal seta

well developed

moderately or poorly developed

well developed

extending to distal third of lateral
spine 2

nearly to mid-length of lateral
spine 2

apparently extending to the distal
third of lateral spine 2

extending base of lateral spine 3

not reaching base of lateral
segment 3

slightly extending base of lateral
spine 3

0.85

1.04

about 1.2
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P3 Exp 2 and Exp 1, lateral spines length -

Exp2 about 1.5 times
longer

Exp2 about 1.4
times longer

Character P. arctica P. brevicauda P. flexuosa
Total length (mm) 10.30-10.50 4.80-6.58 6.8
Prosome/urosome ratio 2.8-3.0 34-39 3.5
Cephalosome & pedigerous
somite 1 partly fused separate partly fused
Pedigerous somites 4 & 5 partly fused separate partly fused

Shape of posterior corners of
prosome, lateral view

pointed, directed
slightly upwards

rounded-triangular

pointed, directed
upwards

Length of antennule

about as long as

extending to anterior

shorter than prosome

prosome border or to the end of
pedigerous somite 5

Presence of seta on penultimate resent absent absent
segment of antenna exopod P
Ant : setati f
CO‘;ZE:;;/‘EEP‘E’“ © 1/1/0 1/1/0 1/1/0
Mandible: seati f
bazi”s /IIEn; l/sgil;;“ ° 1/1/8 1/1/8-9 1177
Maxullule:
setation of praecoxal endite 12 13 ?
setation of coxal endite 4 4 4
setation of proximal basal endite 3 3 3
setation of distal basal endite 5 5 5
setation of Enp 15 13-14 14
setation of Exp 11 11 11
setation of epipodite 9 8 9
Maxilla : setation of terminal
part (distal basal endite & 6 6 6

exopod)

Maxilla: setae on proximal basal
endite

similar shape and
length

similar shape and length

? similar shape and
length

Length of sensory appendage on
coxal endite of maxilliped
syncoxa

shorter than distal setae

shorter than longest distal
seta

shorter than distal
setae

P1 Exp lateral spine 1

absent

absent

absent
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Table 1 (continuing).
Tabnuua 1 (mpoxoinkeHue).

Exp2 about 2 times longer

Exp2 ca. 2.4 times longer

Exp2 ca. 2.4 times longer

Table 2. Selected character states of species included in Pseudeuchaeta (females).
Ta6uuna 2. OcHOBHBIC IPU3HAKH, XapaKTEPU3YyIOLIHEe BU/IbI, BKIIOUeHHBIE B Pseudeuchaeta (no

caMKaMm).
P. magna P. major P. spinata P. acuticornis sp ..
9.4 8.15 6.50 8.10
4.0 ? 3.1 2.3
partly fused separate partly fused fused
partly fused fused partly fused partly fused

short straight points

short straight points

rounded-triangular

pointed, directed slightly
upwards

nearly as long as prosome

slightly shorter than
prosome

exceeding prosome

Extending to posterior part
of pedigerous somite 3

absent ? absent absent
1/1/0 ? 1/1/0 1/1/0
1/1/4 /21?15 3-4/1/1 1/1/5
11 210 11 10
2 3 4 3
3 24 3 3
5 ? 5 5
14 15 15-16 16
11 ? 11 11
9 9 9 9
6 ? 6 6
? ?

similar shape and length

similar shape and length

shorter than distal setae

present, length ?

longer than distal setae

shorter than distal setae

absent

absent

present

present
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basal endite of maxillaand “the setae on the distal
end of maxilliped normal” in Bradyetes, while in
Pseudeuchaeta although none of these setae is
enlarged “the distal setae of the maxilliped have
transverse lamellae” (Grice, 1972: 234). Some
additional characters distinguishing these genera
are proposed below and in Tables 1, 2.

Pseudeuchaeta, apparently, appears to be a
more derived genus than Bradyetes on account
of: 1) antenna basis with 1 seta (2 setae in the
latter, except for B. inermis, see Table 1); ii)
antenna endopod segment 1 without seta (2 setae
in Bradyetes); iil) maxilla distal basal endite plus
ramus with 6 setae (6 plus 2 small setae in
Bradyetes, except for B. matthei, see Table 1).

Further, maxillule endopod, maxilla, and
maxilliped of Pseudeuchaeta are marked by
robust setae (Figs 6B, 7], 8A—B) that are typical
of predatory copepods.

However, among Actideidac both Brady-
etes and Pseudeuchaeta share a most primitive
antennal segmentation pattern of the proximal
exopodal segments: 2 segments are fused to
form the most proximal segment in a compound
segment bearing 2 setae (Fig. 7F), following 2
proximal segments in primitive state are incom-
pletely separate (B. inermis see Grice, 1972,
Fig. 4, P. flexuosa Bradford, 1969 see Fig. 109
andP. acuticornis sp.n.) each bearing 1 seta, but
in derived state in these genera they are fused in
a compound segment bearing 2 setae. The si-
milar fusion pattern is true of Crassantenna
mimorostrata Bradford, 1969, Sursamucro
spinatus Bradford, 1969, Paracomantenna goi
Ohtsuka, Boxshall et Shimomura, 2005 and
Jaschnovia Markhaseva, 1996, where the two
most proximal segments of antenna are com-
pound segments: each bearing 2 setae. In all
remaining actideids the most proximal segment
is not compound but the following segment is a
compound segment of 3 or even 4 fused seg-
ments (see Park, 1978; Markhaseva, 1993, 1996;
Schulz, Markhaseva, 2000; Schulz, 2002) re-
sulting in a large segment complex, a morpho-
logical pattern highly comparable to that estab-
lished in bradfordian families of Clausocal-
anoidea and analyzed by Markhaseva et Ferrari
(2005: 160, Fig. 30).

E.L. Markhaseva, K. Schulz
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